US010555980B2

a2 United States Patent

Schneider et al.

US 10,555,980 B2
*Feb. 11, 2020

(10) Patent No.:
45) Date of Patent:

(54) TREATMENT OF CLOSTRIDIUM DIFFICILE (58) Field of Classification Search
INFECTION None
See application file for complete search history.
(71) Applicant: Vedanta Biosciences, Inc., Cambridge,
MA (US) (56) References Cited
(72) Inventors: Jessica Schneider, Cambridge, MA U.S. PATENT DOCUMENTS
(US): Yun-Gi Kim, Watertown, MA 6635260 Bl  10/2003 Gerdin
. 039, g
(US); Bernat Olle, Cambridge, MA 8,460,648 B2  6/2013 Borody
(US); Shilpa Reddy, Watertown, MA 9,386,793 B2 7/2016 Blaser et al.
(US), Jason Norman, North 9,642,881 B2 5/2017 Honda et al.
. 9,649,345 B2 5/2017 Honda et al.
Lweymomh’MMﬁ (USS)’ Juan Patarroyo, 9.999.641 B2* 6/2018 Schneider A23L 5/00
exington, US) 10,064,904 B2* 9/2018 Schneider ... .. A23L 5/00
. L. . 10,350,250 B2*  7/2019 Schneider A23L 5/00
(73) Assignee: Vedanta Biosciences, Inc., Cambridge, 2010/0074872 Al 3/2010 Blaser et al.
MA (US) 2013/0195804 Al 8/2013 Borody
2014/0199281 Al 7/2014 Henn et _al.
(*) Notice:  Subject to any disclaimer, the term of this %8}3;833‘?32? ﬁ} Hgg }3 %gfﬁlgeﬁ? al.
patent is extended or adjusted under 35 2015/0037476 Al 2/2015 Dhingra et al.
U.S.C. 154(b) by O days. 2015/0079209 Al 3/2015 Kameyama et al.
. . . . . 2016/0022745 Al 1/2016 Wang
This patent is subject to a terminal dis- 2016/0022746 Al 1/2016 Lawley et al.
claimer. 2016/0040215 Al 2/2016 Henn et al.
2016/0113971 Al 4/2016 Kaplan et al.
(21) Appl. No.: 16/423,487 2016/0193256 Al 7/2016 Honda et al.
2016/0193257 Al 7/2016 Honda et al.
Tad- 2016/0228476 Al 8/2016 Cutcliffe et al.
(22) Filed: May 28, 2019 2017/0143772 Al 5/2017 Mulder et al.
. L. 2017/0209502 Al 7/2017 Honda et al.
(65) Prior Publication Data 2017/0216378 Al 82017 Honda et al.
2017/0354697 Al  12/2017 Schneider et al.
US 2019/0275090 A1 Sep. 12, 2019 2018/0264056 Al 9/2018 Schneider et al.
2019/0030098 Al 1/2019 Schneider et al.
Related U.S. Application Data FOREIGN PATENT DOCUMENTS
(63) Continuation of application No. 16/157,640, ﬁleq on WO WO 2002/007741 Al 1/2002
Oct. 11, 2018, now Pat. No. 10,456,431, which is a WO WO 2006/050479 Al 5/2006
continuation of application No. 15/993,037, filed on WO WO 2011/152566 Al 12/2011
May 30, 2018, now Pat. No. 10,350,250, which is a %8 %8 %83;83;82; :i gggg
cont%nue.ltion of application No. 15/630,088, filed as WO WO 2013/080561 Al 62013
apphcatlon No. PCT/US2017/037498 on Jun. 14, WO WO 2013/182038 Al 12/2013
2017, now Pat. No. 9,999,641. WO WO 2014/082050 Al 5/2014
WO WO 2014/121298 Al 8/2014
WO WO 2014/121301 Al 8/2014
(60) Provisional application No. 62/349,914, filed on Jun. WO WO 2014/121302 Al 8/2014
14. 2016. WO WO 2014/145058 A2 9/2014
’ WO WO 2014/153194 A2 9/2014
(51) Int. CL (Continued)
AG6IK 35/747 (2015.01)
A23L 5/00 (2016.01) OTHER PUBLICATIONS
A23L 33/135 (2016.01) Apisamthanarak e al. 2002 (Adjunctive Intracolonic V: .
pisarnthanar et al. yunctive Intracolonic vancomycin
ﬁg§§ zjzg 888288 for Severe Clostridium difficile Colitis: Case Series and Review of
AGIK 35/74 (2015'01) the Literature: CID 2002:35). (Year: 2002).*
AGIK 35/742 (2015.01) (Continued)
j;jg 5135300 88(1)288 Primary Examiner — Mary Maille Lyons
23K 1018 (2016.01) (74) Attorney, Agent, or Firm — Wolf, Greenfield &
' Sacks, P.C.
(52) US. CL acKs.
CPC ....cccee. A6IK 35/747 (2013.01); A23L 5/00 (57) ABSTRACT

(2016.08); 423L 33/135 (2016.08); A61K
9/0053 (2013.01); A61K 9/48 (2013.01); A61K
35/74 (2013.01); A61K 35/742 (2013.01);
CI2N 1/20 (2013.01); A23K 10/18 (2016.05);
A23K 50/30 (2016.05); A61K 9/0031

(2013.01)

Provided herein are compositions and methods for the

treatment or prevention of pathogenic infections.

20 Claims, 41 Drawing Sheets

Specification includes a Sequence Listing.



US 10,555,980 B2
Page 2

(56) References Cited

FOREIGN PATENT DOCUMENTS

WO WO 2015/006355 A2 1/2015
WO WO 2015/051323 Al 4/2015
WO WO 2015/077794 Al 5/2015
WO WO 2015/095241 A2 6/2015
WO WO 2015/156419 A1 10/2015
WO WO 2015/164555 Al 10/2015
WO WO 2015/179437 Al 11/2015
WO WO 2016/086161 Al 6/2016
WO WO 2016/086205 A2 6/2016
WO WO 2016/086206 Al 6/2016
WO WO 2016/086208 Al 6/2016
WO WO 2016/086209 Al 6/2016
WO WO 2016/086210 Al 6/2016
WO WO 2016/185469 Al  11/2016
WO WO 2016/201053 A1 12/2016
WO WO 2016/203217 A1 12/2016
WO WO 2016/203218 A1 12/2016
WO WO 2016/203220 A1 12/2016
WO WO 2016/203221 Al 12/2016
WO WO 2016/203223 Al 12/2016
WO WO 2016/209806 Al  12/2016
WO WO 2017/008026 Al 1/2017
WO WO 2017/035188 Al 3/2017
WO WO 2017/075098 Al 5/2017
WO WO 2017/085518 Al 5/2017
WO WO 2017/085520 Al 5/2017
WO WO 2017/089794 Al 6/2017
WO WO 2017/089795 Al 6/2017
WO WO 2017/091783 A2 6/2017
WO WO 2017/148596 Al 9/2017

OTHER PUBLICATIONS

Alang et al., Weight gain after fecal microbiota transplantation.
Open Forum Infect Dis. Feb. 4, 2015;2(1):0fv004. doi: 10.1093/
ofid/ofv004. eCollection Jan. 2015.

Blaser, The microbiome revolution. J Clin Invest. Oct.
2014;124(10):4162-5. doi: 10.1172/JC178366. Epub Oct. 1, 2014.
Borody et al., Therapeutic faecal microbiota transplantation: current
status and future developments. Curr Opin Gastroenterol.Jan.
2014;30(1):97-105. doi: 10.1097/MOG.0000000000000027.
Bulffie et al., Precision microbiome reconstitution restores bile acid
mediated resistance to Clostridium difficile. Nature. Jan. 8,
2015;517(7533):205-8. doi: 10.1038/nature13828. Epub Oct. 22,
2014.

Burns et al., Donor Recruitment and Eligibility for Fecal Microbiota
Transplantation: Results From an International Public Stool Bank.
Gastro. Apr. 2015;148(4):S96-S97.

Calfee, Clostridium difficile: a reemerging pathogen. Geriatrics.
Sep. 1, 2008;63(9):10-21.

Cammarota et al.,, Randomised clinical trial: faecal microbiota
transplantation by colonoscopy vs. vancomycin for the treatment of
recurrent Clostridium difficile infection. Aliment Pharmacol Ther.
May 2015;41(9):835-43. doi: 10.1111/apt.13144. Epub Mar. 1,
2015.

Drancourt et al., 16S ribosomal DNA sequence analysis of a large
collection of environmental and clinical unidentifiable bacterial
isolates. J Clin Microbiol. Oct. 2000;38(10):3623-30.

Eyre et al., Whole-genome sequencing demonstrates that fidaxomicin
is superior to vancomycin for preventing reinfection and relapse of
infection with Clostridium difficile. J Infect Dis. May 1,
2014;209(9):1446-51. doi: 10.1093/infdis/jit598. Epub Nov. 11, 2013.
Genbank Accession No. NR_104687.1. NCBI. Sakamoto. Feb. 3,
2015.

Hooper et al., Interactions between the microbiota and the immune
system. Science. Jun. 8, 2012;336(6086):1268-73. doi:10.1126/
science.1223490. Epub Jun. 6, 2012.

Hughes et al., Immune activation in irritable bowel syndrome: can
neuroimmune interactions explain symptoms? Am J Gastroenterol.
Jul. 2013;108(7):1066-74. doi: 10.1038/ajg.2013.120. Epub May 7,
2013.

Kakihana et al., Fecal microbiota transplantation for patients with
steroid-resistant acute graft-versus-host disease of the gut. Blood.
Oct. 20, 2016;128(16):2083-2088. doi: 10.1182/blood-2016-05-
717652. Epub Jul. 26, 2016.

Kassam et al., Fecal microbiota transplantation for Clostridium
difficile infection: systematic review and meta-analysis. Am J
Gastroenterol. Apr. 2013;108(4):500-8. doi: 10.1038/ajg.2013.59.
Epub Mar. 19, 2013.

Khoruts et al., Emergence of fecal microbiota transplantation as an
approach to repair disrupted microbial gut ecology. Immunol Lett.
Dec. 2014;162(2 Pt A):77-81. doi: 10.1016/j.imlet.2014.07.016.
Epub Aug. 10, 2014.

Leblanc et al., Bacteria as vitamin suppliers to their host: a gut
microbiota perspective. Curr Opin Biotechnol. Apr. 2013;24(2):160-
8. doi: 10.1016/j.copbio.2012.08.005. Epub Aug. 30, 2012.

Lessa et al., Burden of Clostridium difficile infection in the United
States. N. Engl J Med. Feb. 26, 2015;372(9):825-34. doi:10.1056/
NEJMo0al408913.

Louie et al., Fidaxomicin preserves the intestinal microbiome
during and after treatment of Clostridium difficile infection (CDI)
and reduces both toxin reexpression and recurrence of CDI. Clin
Infect Dis. Aug. 2012;55 Suppl 2:S132-42. doi: 10.1093/cid/cis338.
Marvola et al., Enteric polymers as binders and coating materials in
multiple-unit site-specific drug delivery systems. Eur J Pharm Sci.
Feb. 1999;7(3):259-67.

Miller, Fidaxomicin (OPT-80) for the treatment of Clostridium
difficile infection. Expert Opin Pharmacother. Jun. 2010;11(9):1569-
78. doi:10.1517/14656566.2010.485614.

Mullane, Fidaxomicin in Clostridium difficile infection: latest evi-
dence and clinical guidance. Ther Adv Chronic Dis. 2014 Mar;5(2):69-
84. doi:10.1177/2040622313511285.

Narushima et al., Characterization of the 17 strains of regulatory T
cell-inducing human-derived Clostridia. Gut Microbes. May-Jun.
2014;5(3):333-9. doi: 10.4161/gmic.28572. Epub Mar. 18, 2014.
Paramsothy et al., Donor Recruitment for Fecal Microbiota Trans-
plantation. Inflamm Bowel Dis. Jul. 2015;21(7):1600-6. doi: 10.1097/
MIB.0000000000000405.

Rossi-Tamisier et al., Cautionary tale of using 16S rRNA gene
sequence similarity values in identification of human-associated
bacterial species. Int J Syst Evol Microbiol. Jun. 2015;65(Pt 6):1929-
34. doi:10.1099/ij5.0.000161. Epub Mar. 3, 2015.

Shannon-Lowe et al., Prevention and medical management of
Clostridium difficile infection. BMJ. Mar. 12, 2010;340:c1296.
doi:10.1136/bmj.c1296.

Surawicz, Fecal microbiota transplantation: what we know and
what we need to know. Ann Intern Med. May 5, 2015;162(9):662-3.
doi: 10.7326/M15-0609.

Tannock et al., A new macrocyclic antibiotic, fidaxomicin (OPT-80),
causes less alteration to the bowel microbiota of Clostridium
difficile-infected patients than does vancomycin. Microbiology. Nov.
2010;156(Pt 11):3354-9. doi: 10.1099/mic.0.042010-0. Epub Aug.
19, 2010.

Van Nood et al., Duodenal infusion of donor feces for recurrent
Clostridium difficile. N. Engl J Med. Jan. 31, 2013;368(5):407-15.
doi: 10.1056/NEJMo0al205037. Epub Jan. 16, 2013.

Youngster et al., Fecal microbiota transplant for relapsing Clostridium
difficile infection using a frozen inoculum from unrelated donors: a
randomized, open-label, controlled pilot study. Clin Infect Dis. Jun.
2014;58(11):1515-22. doi: 10.1093/cid/ciul35. Epub Apr. 23, 2014.

* cited by examiner



US 10,555,980 B2

Sheet 1 of 41

Feb. 11, 2020

U.S. Patent

DAIX J23SNJ2 WINIPLIISO[) UDY} JAYI0 SuInals sajndipur Buipjog La0IeY =4

{wnipiscopy {eAIX) WnsOIqWIAS iNipLIISOp) «(BAIX]) 1Ae] epfaiBiaguasiy

-uouj aesodnuy snjjioeqooey - 9T-2073A - 9T 039 - 6Z-20Z3A - £2039
- Py - 907 DIS

{wnipLasop) {A]) SIUUOYHOD SNIUNII0ISEUY «BAIX) susdxajewniof equeAiquisieipy

~uou} spnSuesTispeqoun )| - €T-Z0TIA - T OIS ~9¢T - €17 039
~Z0T ~ 20 039

/ (A1) tanejdioloeagiuoaey / AN} (FIAX) wnnoouuy winipiso) +{BAIX) SUBPUDS WINIPUISOL)

-11Z- 01018 mnejd 01eiu0ARYd - TIZ - 0T O3S - 681~ 12039 ~97-20273A - 2T D3Y

{fIAX) wnndouu; WnipHISC]) (IAX) {BAIX) +(BAIX) 283080 sadiysolazuy

- 68T - TZ DIJunnoouur WNIPLISo) - 681 ~ TZ DS epnposd enned - 91 - 6T 0D3IY - 6-2023A- 1T 039

{eAlx {eAlX) (ealX) K<{EAIN) BUIIBDISSY Winuddegng

eua)enduo| ealog - 8T - 81 DAY

eualedi8un) eaioq - 89T - 817 DI

eUa1E3U0| BRIDQ - OLT ~ 07 DIY

/ WNLIoon” wingaegng
- ¥Z-ZOZ3IA - 60 DIY

{Al) StuIOYH03™ SNDUNII0I9EUY «{BAIX) {eAIX) 289100 WHIPIASOD
- £1-2023A - vT DI9  $8p1od203” egnejg/eionpoidTennelg ~ L-70ZIN- L1039 +[BAlX) sussuey eaneig - 6/ - 807 DIY
- 65~ L0 DIY
«(BAIX +(BAIX) {BAX) WNSOIGLIAS ™ LWNIPLIISO|) {BAIX) s2p100D02 elnRlg

SRIDXAM BUNRIE - TL - TOT DI

aesaxam”eiNelg - T/ - 10 DIY

- 9T-20Z3A - 9T 03

/ ewnpaidTenne|q - 65 - L0 D39

«(BAIX
udsuey elneg - 01 - 507 039

«(BAIX) hussuey einelg - 01 - $0 03§

{EAIX) BUDIEISSH wWinUBIoEGNT
- bT-Z0Z3A - ST DIY

+{BAIX) Hiuasuey ennelg - T - 50 DI

*LEAIX
themayley wmpIsols - § - €07 339

«(BAIX)
Memayiey wNIPLISoD - § - €0 DAY

{Al} SIUIWIOYHOD SNOUNII0ISEUY
- €1-Z0Z3A- 91 039

«{BAIX) ltUdsURY BIINEG - £ - 0 DY

#(BAIX) SUBPUIDS LUNIPIISC])
- 9Z-Z0TAA - 21T 039

<LEAIX] SUSPUIDS WNIPLIISOD
- 9Z-Z023A - 71 039

{Al} mnejd 1oydeagiucne]y
- 112~ 017039

«{BAIX)
Aemayiey WNIPLIseld - § - €0 DIY

a :o_:manou_

") co_ummon_.cou_

g uoiysodwio)

v uonisoduio)

T 24n3t4




US 10,555,980 B2

Sheet 2 of 41

Feb. 11, 2020

U.S. Patent

{eppen ¥y »

e senias o youmg opoad aunsdoieyiod oAl 441

S0 $0L D81 e BupLLe Wi

sureaden : ,Ma
e

e

o usAwRPUET

i

WIRAMBPUIDY oot

41 upAuepuD

@aﬁ@ ke
S|OPOIA 9SNO UOI1DDJU| 3IDLLIIP WNIPLIISO[D
Z 94n3i4



US 10,555,980 B2

Sheet 3 of 41

Feb. 11, 2020

U.S. Patent

0T + G auozeiadoja) (g)
10T + G auozetadoe) (£)
0T + g upAwepui) (9)
107 + S upAwepu|) (s)
y0T + g j1ep}2od Xqy (v)
;01 + S j1eppPo3 xqv (g)
0T - g jo13u0) (2)
07 - S jos3uo) (1)
saiodg
ajiffip 3 Xqy sjewiue Jo # sdnoin

¢ 24n3i4




US 10,555,980 B2

Sheet 4 of 41

Feb. 11, 2020

U.S. Patent

LGOS IR AR

UoRoBU Jaye sARD

AN v £ ¢ + O L 8 ¢ ¥ € £ 1 0
N P " »n 2 P m P s P 2 3 % i Q
- 02 - 02
o . - OF - OF
- 09 . 09
||4 - 08 QI«.W - 08
00l m 001
auozniadosn uRAwopulld)
af 24n3i4 DY @indid
LONABIL IBYR BARG unioau eye sieq
L 9 & ¥ ¢ < b 0 L9 ¢ ¥ ¢ £ L 0
% . 3 P o i P Mw 3 i % 5 3 N 3 @
- L 0Z Loz 2
- O L0y =
=3
- 09 saiods gOQ0L = | 99
3 i3 ==
- 08 mm.mo%m oL o 08~
00L o G014
1BPPOY Xqy Xqv oN
g 24n3i4 Vi 94n3i4



US 10,555,980 B2

Sheet 5 of 41

Feb. 11, 2020

U.S. Patent

uoRIBUL Ioye sheq uonosiL JayE sAeq
I 9 ¢ ¢+ z 1 0 ¢t s« ¥ ¢ ¢+ 0

i S A

- (52

suoznisdojon) upAwppul|)

Ht 94n38i4 O 24ndi4

UonoBIL JayE sheq LOIo9IL IR SABO

L 98¢ v €T 40
A —————— V1

IPP2o) Xqy

41 84ndi4 37 94n3i4



US 10,555,980 B2

Sheet 6 of 41

Feb. 11, 2020

U.S. Patent

UO IS PR SARQ

oI Jaye s

B 4 8 5 ¥ B T 4 D 2 L 9 & ¥ £ T 4 U
3 i ' L 1 H i L N L 3 3 i 3 X £ 3 N
=
v g " v g
. 2 , 2
Ly 2 i
& .t o &
g® 2 & 4 o0 Ew s &
o0 g 0 &
o® o § oL g
o000 ZdD M Do00L WD M
oL Zd © “oh LW O L2y
auozniadojan) URAWDPWD
Ty 24n3i4 M 34n8i4
LORIBRE JDE SAR( UORSSUL J8LUE SARD
g L 89 5 ¥ € Z L 0 g /L @ ¢ ¥ £ 7 L0
S O e - T
0 l@ nW,M. l.v nw.e
.- . 2
= 9 M
- -
m®™ (o 5 - o
- g g
UBA +O000L BTN ¥ 0L & |ooooL ogucy M 0L §
QODOL HepReD M ” op e O -
0L HEPIDOD O T A
j1Bb20) Xqy xqy oN
[y 24814 |7 24n3i4



US 10,555,980 B2

Sheet 7 of 41

Feb. 11, 2020

U.S. Patent

+0T + < @ uopisodwo) ()
0T + g D uoinsodwo) (g)
+0T + < g uotyisodwo) (1)
+01 + g v uoiisodwo) (9)
40T + G | uonisodwo) (g)
40T + S 3 uonisodwo) (p)
0T + g ueA (€)
yOT + S +|0J3u0) ()
0T - S -jo13u0) (1)
(sas10dg)
sN40 xqy SjELUIUR JO # sdnoun

G ain3di4




US 10,555,980 B2

Sheet 8 of 41

Feb. 11, 2020

U.S. Patent

q uonisodwoo+Xqy
2 UOISOdWOD+XQY
g uonIsodwod+XqQy
v uonisodwod+XqQy

| uoinsodwos +XaV
3 uonisodwiod +XQy
UBA+XQY

xXQy

XqQy ou

o) § J*g Jeguidl,

uonosjul Jsye she(

@

L 9 G 14 € c 0
. . . 4 O . 0
* X -0z
o | -0
C {H—e ~09
N -08
00t
g ain3di4

|EAIAING



US 10,555,980 B2

Sheet 9 of 41

Feb. 11, 2020

U.S. Patent

uooalul Jsye sAeq

9 G 14

€

Z b 0
] 1 ON.

-
<

1
Q
<
o

UOROBIUI 481E SABQ

G

1%

€

14

Q
I~

T L]
[ Q
o) w0

Q
O
—

1bBiem sugeseg v

1 Ili
<
-—
-

T

(o
st
-

QY -9~

-2t
g/ aun3i4

X
O
o0

1
o
o

1ubiem augeseq 9

UEA+XQY -@-

~0Z 1

DL 84ndiy

uonosjut Jeye skeq
4 9 g 14 £ Z L

XQy ON -@-

T
[
«©

T
o
o)

004

WBlem suyjaseq 9

~-0e)
v/ 84n3i4



US 10,555,980 B2

Sheet 10 of 41

uonoBiuL Jeye skeq
YA Q g 4 e e { 0

Feb. 11, 2020

U.S. Patent

1 ] 1 1 1 ] i ON,
~08 R
vy}
o)
-06 &
00l =
T
(]
0L =2
¥ UOSOdWOo4XqQY @~
-2 1
4/ 84n3i4
uoDoUL JaYRe shecy uoOBIUl IsyE SABQ
9 G 4 ¢ b i G L 9 g 14 e Z 2 0
1 1 1 1 1 3 1 ON, ] 1 1 1 3 { ' ON
08 2 ~08 R
Y ]
06§ 06§
- =
L 001 m 001 ¢
P. &
o112 LoLL'S
uonsodwod + X -
3 uoiisodwod + Xgy - Loz1 ] qy LozL
3/ 2an3i4 as aJnéyd



US 10,555,980 B2

Sheet 11 of 41

Feb. 11, 2020

U.S. Patent

uonosjul Jeye sheq
L 9 G ¥ e [# } 0

1 1 ] i 1 ] 1 QN.
08 R
oy)
2
06§
M
00} <
@,
[(»]
0L =
( UoSOdOd+XQY ~@~
~0Z1
|£ 2in3t4
uonaeul seye sfeq y
uonoajul eye sAeg
Vi 9 g 4 ) c 3 0
k L i 1 [ 1 1 ON. N, @ m .Wu m N —\ O
1 ] ] 1 ] | L O\c
-08 % o8 o
& 2
~(6 % = o
= 06 §
00t ® 3
m 00} <
Q &
-0LL = 0L =
D uoHISOdWIO+XQY @ g UORISOALIOD+XAY ~@-
~0Z1 ~0Z1
H/ 24nSiq 9/ 2in8i4



US 10,555,980 B2

Sheet 12 of 41

Feb. 11, 2020

U.S. Patent

) O I ®) O *
s o T ¥ T
> S S S S
0 F F P Fe S &
A , ] ) . . X
&2 FTE L PR A
> S e A Ny ® S
Q012 B - S A e ) S © 2 A
— ey —
v g — V )
2 O o0 S
-9 O > -9 B
e d
o & <
O e)
0L &8 oL @
x4 -
a8 a.nsiy | Aeq
V8 24n3i4



U.S. Patent Feb. 11, 2020 Sheet 13 of 41 US 10,555,980 B2

4
0%
Lo
q’ ooo 0
4« Y,
-O(/ OO’ Ox+
(?,//, < %
O|o -9, g
G, o, %+
0,
00 /0 O(’O X+?
> L s %, o,
© >L Vo B Y
0 %, T,
10 OJ 9& b’
ST
7x+ [
um o, %

1 [ ] 1 ] 1 ¥ O
N O o © T N %
o

D

(s899) Byn40)01L B0

Figure 8C



US 10,555,980 B2

Sheet 14 of 41

Feb. 11, 2020

U.S. Patent

9SNOW /507 40T + 8 g uonisodwio) ()
- 0T + L jo£uo) (1)
sdg aiods sjewiue
sndd oifipd |  xqv jo # sdnoag

6 94n3i14




US 10,555,980 B2

Sheet 15 of 41

Feb. 11, 2020

U.S. Patent

(s50] 4yBiom 0407 < + YPRIP |DINIDN)

uonoajul Jaye sheq
L 9 g 14 € Z

-0¢

-0Y

- 09

- 08

¢
(g=u) g uomsodwo) NF
(L=U) - @
\v. X
£610°0=d J
01 ©4nsi4

001

(%) feaning



U.S. Patent Feb. 11, 2020 Sheet 16 of 41 US 10,555,980 B2

:::.8)

:7)
- Composition B (n

® -

Figure 11

Days after infection

L] L o

< < <o
(8] o0 M~

100 £

110 -

jubiem suieseg 9,



U.S. Patent Feb. 11, 2020 Sheet 17 of 41

om
S
2
£
s
°d
"
P 4 B
& ¢
.44144 N
ole
ST

(s903} 6/N40)01 607

US 10,555,980 B2

Days after infection



US 10,555,980 B2

Sheet 18 of 41

Feb. 11, 2020

U.S. Patent

sloary” BUNGasOY’ Z6THA spaey snodcoouIINY

3{B31094 WNLIRDEQNT. TLTHA snupey sadnsolseuy:
ajoes wnuBdEgNg

snipey sadnsopeuy
............................. ajedal wnueegny spee) snodcIoWsWNY |

vvvvvvvvvvvvvv s B T T Pt
ST Temeey eungasod. Q9IMA v2 LIS spaeyf sNIdCIoUILNY.
3304 WnuUeDEGNY! geoad whnuapegny:

jussuRYy ennejy snipey sodisosseuy:

ZSTHA snipey saodgsolaeuy:

$1988} SrO30I0LUIN ZPINA snipey sadpsolaeuy.
...................... susisisSniioreaina  TriA 60 0as  WiRpIG-WiniBIEGOpiiY
SURIOAUEYIIRS IDIIBGIIBIRIISN . sk SNIYCIoULNY
....................................................... susijsueduies-srscoouiing BEIA BEDIS

SNGIe snNdJCoouIUNY;

H m\ m_mg:mc,mdEmzut,quuuouoamEnmm
{3391 WiNiSHEGNT. : &ersal wnspeqny;
aje1Tad winuedegny nuspsp esseydseSaa)
........................... uapsis” eiseydsedain nejd ioneiuoreld SOTHA.

m_uwmwtmt:nmmoxw .......................................................................

gjeyoal wnuadegny,
SUBIOALIEYD0ES Ja1aRqiualedisny.

aje

513384 BLNGSsOY.

eyl TIo1 e IOAR

SURIOAMEBYIDRS JaioeqUBIeDSN Wwinaqo sndacsouuny:
Ny enneg. snupey sadusolaruy’

S1D9e) eungasoy; SN3PAISOINEDd sapioseliey.
euaienuo| easoq’ :

512984 SPI20I0UIUNY

{31518 SNIDOJ0URUEDIDY !
m / SUBIUBULIBY SNDIOD0HUIEPIDY .
snipey sadinsosaeuy nuspsp eiseydseda '

aje1sal winuedegny wnago snoscsouny:

Jjerdad winpsdegny: BUIIEDBUD] B30

4 uonisodwio)

€T aun3i4



US 10,555,980 B2

Sheet 19 of 41

Feb. 11, 2020

U.S. Patent

ajpuPRONS 'S
fopouoidoid Y
{34000 1
‘syoahing ’g
{3ipianb 'y

v wnpyig wnialoeqopiiigl
Sy | snonApsoyeo sepiosioeg|  ieygo
d p IUBPS|S BioRYISEISYY]
d’'a'v | SUBIUBLLIDY SIIB0000UILEDIOY X1
\'Z Z SIsusfjeueduiBya SNOD000UIUIITY Al
g'v Z nnejdliogoeluongsy
v 7 euxeoisuo) eol0(
v | SUBIUSEIDILIO) 240
1y £ SUBIOALIBYIDES 19]08QIISIEDISTT
a'v G S/098) ELINGISOY
9 [ Snupey sadipsosseuy
1V 2 ameqnegl  oplx
1Y Z Juesuey ennelyg
1 | sroeey ennelg
1V 7 Wneqgo snoooaouiwny
1Y Q S1088] SNIDOO0UNLINY
19’V L S/Bposs wiaioeqny
SY4DS 4 uoyisodwior FETTY o)

#1 84n314



US 10,555,980 B2

Sheet 20 of 41

Feb. 11, 2020

U.S. Patent

asnow/sajdwies jed9j %071 40 [ND0T +0T + S uewny LINH (8)
asnow /sajduies je3a4 %071 40 |NO0T +O1 + q asnow 1IN (£)
€ pue‘z‘1'T- ‘T~ Aep
pozijeuwoN a0 +0T + q e pasop 4 uonsodwo) (9)
1- Aep
pazijeWION QO +0T + q 1e pasop 4 uonisodwo) (5)
€ pue ‘g ‘T T-‘¢- Aep
asnow/;0T »OT + 01 je pasop g uopisodwio) (v)
1- pue z- Aep
ISNOW /501 +0T + 01 e pasop g uonsodwo) (g)
T- Aep
aSNoOW/,0T +0T + 0T 1€ pasop g uonisodwo) ()
- y0T + 01 [os3u0) (1)
sdg1 alods sjewiue
sn4d ajiffip 3 | xqy jo 4 sdnoio
GT 84n3i4




US 10,555,980 B2

Sheet 21 of 41

Feb. 11, 2020

U.S. Patent

ueuwny | N4

asnow | N4

(€21 1-2-) 4 UOISOCWoD+XaY
(1-) 4 uonISOCWIOo+XaY

(€21 1-2-) g uonisodwod+xqy
(1-2-) g uowsodwod+xqy

(1-) g uomsodwod+xqy

XqQv

Qe f ¢on

uonosjul Jeye sheq

L 9 S v £ z 0
1 L [ L 1 1 O
at4
O
-0t
~09
¥ -08
®
= 001
g1 24ndi4

[BAIAING



US 10,555,980 B2

Sheet 22 of 41

Feb. 11, 2020

U.S. Patent

uooajuUL Jaye sAeq

. 9 S v € z L 0
1 1 ) ) 1 N 1 ON.
08
o)
o
06 §
=
001 =
®,
(]
0L =
osnow [INS @~
Loz1
DL 24n8i4
uogosjul Jaye sAkeqg uoIsul Jaye sAeq
L 9 § v & Z 1 0 . % S ¥ £ z L 0
1 L 1 1 ] L 1 ON. 1 ) | ] 1 1 L DN.
08 =08 2
o2 o
¥ )
06 @ -06 @
3 3
00l = 00} =
@ 2
oL S FOLL =
v Xy -
veuny Ind - | Loz1
q/1 2in814 VLT 94081



US 10,555,980 B2

Sheet 23 of 41

Feb. 11, 2020

U.S. Patent

Z 9

uofoaul Jaye sfeq
S ¥ € Z

(@}
~

(£Z11-2-) g uonisodwod+xqy -@-

vopoaiul leyk skeq
L g § v € Z A

o o o
(e [«3] o0
e

Blam suyeseg 9%

1
]
-
-

~(0Z 1
44T a4n3i4

uognayil 1eyYe fABQg

(1-2-) g uonsSodWod+XqY ~@-

0 L 9 § ¥ € 7z i+ 0
ON. i i 1 ¥ 3 1 1 ON.
08 = Log =
Y o
o &)
06 o Lo &
] 5
001 = 00L =
& H
011 = L0119
(1~) g uomsoduico+xXqy -@-
021 LozL
34T 24314 a.l1 24nsi4



US 10,555,980 B2

Sheet 24 of 41

Feb. 11, 2020

U.S. Patent

uonosyul saye sheq
L 9 g ¥ € c 2

(€21 1-2-) 4 UONSOAWO+XAY ~@-

1
O
@

' 1
o Qo O
- S &
s =
Bam aujeseg o,

~0c 1

HLT 3un3id

uonoay soye she(y
VA 9 G 14 € Z 2

oJl o
[} (&>}
Wwhem suleseg %

]
<
—
—

{1-) 4 uonisodwod+Xqy -@-

~0cl

OLT 240814



U.S. Patent

Day 17

Figure 18B

Figure 18A

Feb. 11, 2020

Sheet 25 of 41

US 10,555,980 B2

b &2,
@(6'/)
$
<,
@0’
- S "»;_9
8 %
§ <«
‘(@V
-/ *+
’ 3 %
&
Y
o)
L/ o
zy (o%
e § 9 %
%, b
e OO'
% (‘/o
00 o Ox+
5'_; ® © 9w N %
{8808 6/N4D)01 607
o)
§
- <
d "’o@ @‘Vx )
0
..@ ‘(@ b
% <r %
. *9&
L S
% <y J\y(/
¢ M
-B U %
.‘ a"// ’6‘00' %
g X > (Qoo Oo*+
L.
e o 0 }, ¢, M %
S, o b
- /7 &y TR
® G Y%
LN &0 4@00, Q/O
. O{// ((,O ox+
o0 b o 0 %
é ® © - o~ Q«OO %
X
(se084 BiN40)0 1 607 *9&



US 10,555,980 B2

Sheet 26 of 41

Feb. 11, 2020

U.S. Patent

WN3go” SNO20O0UIINY

WwinNago’ SNOJ020UIINY

S84 SNIDA30UILINY

$1J88§ SNO2030ULNY

SNGIE SNIM00URLINY/SIsUajausdWRYD™ SROI000UIUNY
sisusjjauedwRyd” SNDI20J0UIUNY
510384 BLINGISOY

SI298§ ELINGIsOY

nuapsie” esoeydseSan
SUBJOALIBLDDES 43108QIUale3ISn,
mnejd a030eUOAR|Y

gje1tes wnuadeqny

el wnudRegng

Bjg10a4  Winusldegny
S§e1394 WinUaloeqn3

aeoas wnusoegng
euai1edduol ealog
sugiauadpiurio) esiog

nuasury ennelq

spaagy enneg

spapey sadusosseuy

snipey” sadpsosseuy

srapey  sadpsosaeuy

snipey” sadisoiseuy

3593UISND0DOURUEBPIOY/SUBIUB LIS, SNID0I0UILUEPINY

0 uoilsodwo))

6T 24n3i4

FINA
TOTHA
9OA
LEAA
T6THA
66MA
LBMA
TLAA
OTTHA
OLAA
SOTHA
SOTHA
S9THA
CTAA
E9TMA
LENA
S6HA
TVIAA
CSTHA
86MA
PEAA
TEAA
OeMA
O6MA
6V INA

Z€ OIS
5% 03S
95 D3S
Ly 03S
8¢ OIS
0y 03S
L5703
£ 035
SYAROE
z9 038
S¢€ 03
L4038
CYAROE
9% 03
££038
ve 03IS
2 03IS
047038
Z£7038
8¢ DIS
G5 0D3IS
15 OIS
¥y 03
£V DIS
L2703



US 10,555,980 B2

Sheet 27 of 41

Feb. 11, 2020

U.S. Patent

[ uonisodwoy)

sadesos Auojod Nols + paieasl HOMI (0T)
aSNoW /01 +0T + g uonisodwo) uazol4 (6)
g uonisodwo)
ISNoW /0T v0T + pajean HO (8)
sojduwes jeds}
asnow /sajdwes 803} %01 40 [N0OT +OT + uewinH pajeasy HOM (L)
pazijeuwlioN go 70T + £ uoiysodwo) (g)
pazijewioN 4O »0T + 4 uoiysodwo) (g)
asnouw /0T +0T + 79 uonisodwio) ()
3SNOW /507 »OT + 19 uonisodwo) (g)
asNoW/e0T1 »0T + g uonisodwo) (z)
Sgd 30 |N00T »0T + apIYaA (1)
sddl opHfIp D
SN4D sn4d Xqy sdnoin
0C 24n814




US 10,555,980 B2

Sheet 28 of 41

Feb. 11, 2020

U.S. Patent

{ uonisodwod -5~ 1 L

€ UOBISOCGUWIND UBZ0L]

g uogisoduwiod pajeal HOX
sodwies [esa) uswnK psieal} HOX
o) uogsoduon

+4 uoysoduwo]

18 uotsoduwio)

7§ uonisoduio)

g uogisodwo)

SPOIUBA

uofosju taye sheq

€ [
Fan

L9 5
2
E-R
= ¢
< B
+
- @
> X
- ¥
..Ou

TZ 24ndi4

;




US 10,555,980 B2

Sheet 29 of 41

Feb. 11, 2020

U.S. Patent

uonoall Jaye sheq

L 9 & v € Zz 1L 0
1 1 1 ] 1 ] I GN.
-08
8]
Q)
05 @
oSM
@,
[(»]
0L L =
© uonsodwod -@-
071
J7¢ 34n3i4
UoLOBUS JalE SAR( UOROBU Jaje sABQ
L 9 § ¥ € Z 4 0 L 89 S ¥ £ Z I+ 0
k ) i 1 i ] 4 ON.. i H 1 L (] ] i ON
08 08
w m
3 jrH]
068 3 -06 8
3 3
00} < 00!}
D, o}
g 3.
Lo S oL S
4 uopsodwod -@-
021 SRIMEA & 021
g7z 24n8i4 VZZ 94n8i4



US 10,555,980 B2

Sheet 30 of 41

Feb. 11, 2020

U.S. Patent

- O

uonosjul IoYe sAeq
g 14 > Z b 0

1 1 ] 1 1 ON»

S O 9O
S & &
h 0ad

WBiem suieseg o,

T
o
-—
.

g uoIsSOdLIoD UBZ0I4 -@-

at/A%
07 ¢ 24n3i4

uonoau; 1oye skeq

9 S 14 € < b 0
1 [ 1 1 ] 1 ON.

© o
& &

i

< ]
<~ o
Al And

Z8 uonisodwo) -9

~(C 1
37 2.n3i4

yBom suyeseg 9,

uoIo8ul JBye sieq
g 4 € A b 0

| 1 X 1 1 ON.

wblem sugeseq 9,

1
o
-
-

18 uonssodwo) @~
~0ZlL

427 8ndi4

UONoBIL Jeue sheq

L G 14 € Z b 0
L 1 4 1 (] L OM.
08 R
&
06§
w,
00l ¢
.
©Q
0L =2
g uonisodwiod g
~0Z1
agg =undiy



US 10,555,980 B2

Sheet 31 of 41

Feb. 11, 2020

U.S. Patent

Uuogosiul Joye she()

9 g 14 € Z b 0

I X 1 1 1 l 04
-08 R
B
06 @
M
001 =
@,
«2
FOLL =2
g uogisodwoo peess HOIY -@-
~02l
IcZ 24n3ty

uohoBUl Jeye shed

9 G 4 e 4 L 0

[ uonisodwony @

T T
< <
o3 0

[an]
[}
b
Biom suysseg %

~0LL 2

~0Z1

(27 24n3i4

uogoBIU} JaYe sAed

VA 9 g 14 € c b

1 '] H 1 ] i ] 1

0
04

seduwies [Bog) uewnH paiess HOIS -8~

HCC

S o o
Lo TR o 2 (=]
—

Wbem aulesed %

1

<o
-—
-

~0Z)
aingi4



US 10,555,980 B2

Sheet 32 of 41

Feb. 11, 2020

U.S. Patent

uonosUl 1sye sAe(
L 9 g 14 € Z

(] [] ] ' 1

o

19 UOHSOAWO) + XY
79 uoisodwo) Lxqy -y

g uonisodulon+Xqy -@-

xqy O
6105 0=d _ “ 1510°0=d
96y 0=d Mwmm@.oui v 000" 0=4
2000°0=d
€7 2Jn3iy



US 10,555,980 B2

Sheet 33 of 41

Feb. 11, 2020

U.S. Patent

uonovluL Jaye sAieQq
L 9 S 14 <

4

19 uopisodwo +XqY =i~
Zg uoniseduwod wxqy W=
g vonisodwon+xXqy ~@~

xqy -O-

¥ 24n3H4

1
-
Q0

Lo
O
[
ot

1
{an]
&
yBiom suyeseqg o

-011



US 10,555,980 B2

Sheet 34 of 41

Feb. 11, 2020

U.S. Patent

WNSOWID WNIPLIISOII0I0}adiSAIT PUB WN2LICTSID WNIPLIISOD
“WNN30UYI WPLISO)D ‘WNSOIGUIAS LUNIPLIISOLD ‘SIUILIOYI0 SNJUNII0Ia0UY
‘3093)0G WNIPOJISO)D 110} 240dS Ul SUIBALS XIS SUIMOJ|04 343 SUIEIUOD H UOIISOCWO)

WINNI0UUS WNIPLIISO]) PUB “WINSOIGUIAS WINIPLIISO[D “SIUIWIOYHOI SNOUNJ043DUY ‘a033j0q
WNIpo4ISO[D) ‘LII0) 810dS Ul sutens 1noj Suimoljos syl snjd g uonisodwo?) J0 SUels syl = salods ¢ + g uoiisedwo),

BSNoWl /0T LOT + 01 xxH uonisodwo) (g)
ashow/satods+eliaideq aal + *mw»onm
/ 142308 BAl 50T 0T 0T p + g uonIsodwio {t)
3SnoW/z01 01 + 0T g uonsodwo) (g)
asnowl/sajduwes jeaaf %0T j0 |N00T 0T + 01 LA uewny ()
Sdd 40 NOoT 0T + 01 apiyaA (1)
sdel ajpiffip
X stnou
sN4d snN4D v N 9
GZ 24n3i4



US 10,555,980 B2

Sheet 35 of 41

Feb. 11, 2020

U.S. Patent

HIAX 491sn))
BAIX 191sn))
| 423SN])
[IAX 491sN]D
BAIX J3isN])
Al 191sn))

winsowpJ Wniprsoja01njadisAiy — 81-z0Z3A — 08 ‘ON a1} DIS
anajjoq wniplisol) — G3d — 18 'ON Al D3S

WN2LIOdsIp WniplIsoD — 63d - 28 ‘ON 4l D3S

winnaouu] winiplisold — 68T - TZ ‘ON a1 03S

WwinsojquiAs wnipLiIsol) — 9T-z0Z3aA - 91 ‘ON al D3S
SIUIWOYI|OI SNIUNJI0J3DUY — £T-20Z3A - T ‘ON a1 D3S

103Ul 93usanbas H uoiisodwo)

WINSOWBJ WNIPLIISO20I0jadISAII pup WNILIodSIp WnipLisol)

wWnNN20UUl WNIPLISOLD) ‘WNSOIGQUWAS WNIPLIISO]) ‘SIUILUOYI0D SNoUNJ101a0UY
‘Bp3aj0q WNIPOJISO[D W04 3J0ds Ul SULes1S XIS SUIMD]|0) 9yl = H UOINSodUWO) , 4

H uoiisodwon
97 34n3i4



US 10,555,980 B2

Sheet 36 of 41

Feb. 11, 2020

U.S. Patent

sai0dsy + g voisodwo)
g uotssodo)

IPIY2A

5807 JybBIspA

sasodsy + g uoyisodwon i

g uonisodwao) @
JING i
SI3IYBA

[BAIAING

UOonD8iul I8l E sARQ

UoRDBIUL JBYE SAR(Q

3 3 3

bem sugeseq v,

~G1 b
q/7 24n8i4

$

(%) leAMINS

~00 1

V.7 2in8i4



US 10,555,980 B2

Sheet 37 of 41

Feb. 11, 2020

U.S. Patent

IR R-T Y 1

)

<
[ex)

4 uonsodwiol

5507 Jubiopn

Rtttk elthiag R N
L i
s E ;

£ =

<
P

o
@ i
Wbism sljeseg 9

ok

€8¢ 84n3i4

HORoBI 18)E SABQ
4 ,m g 14 < bl i €

pox.

3 b 3 3

i i

2
o
o3

EAMRS 1 uomsodwos
‘ %
W uonseriuied - m_\,. .
Liid - ’

<
~+
AIANG

(

o

Ol

V8z 24n8i4



U.S. Patent Feb. 11, 2020 Sheet 38 of 41 US 10,555,980 B2

Day19
K
00

©
o ®© © v o 7
e

(8998} 6/n40)01 607

Figure 29C

e - 4
ole -8y %,
< M
& ¢ -5,
¢ -
. 9,

1 Y T Y ()
o) I © <t It -7
o~

{se08) B/N40)01 B0

Figure 29B

Dayl
D
&

ol o

™
o © < o~ “7

{sa08} B/N40)01607

Figure 29A

10



U.S. Patent Feb. 11, 2020 Sheet 39 of 41 US 10,555,980 B2

Figure 30
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TREATMENT OF CLOSTRIDIUM DIFFICILE
INFECTION

RELATED APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 16/157,640, filed Oct. 11, 2018, which is a continuation
of U.S. application Ser. No. 15/993,037, filed May 30, 2018,
which is a continuation of U.S. application Ser. No. 15/630,
088, filed Jun. 22, 2017, now issued as U.S. Pat. No.
9,999,641, which is a continuation of international applica-
tion number PCT/US2017/037498, filed Jun. 14, 2017,
which claims the benefit under 35 U.S.C. § 119(e) of U.S.
provisional application No. 62/349,914, filed Jun. 14, 2016,
each of which is incorporated by reference herein in its
entirety.

FIELD OF INVENTION

The disclosure relates to compositions of purified bacte-
rial strains, and methods for treating pathogenic infections,
such as Clostridium difficile infections, by administering the
compositions to a subject having a pathogenic infection.

BACKGROUND OF THE INVENTION

The collection of bacterial, viral, and fungal commensal
microorganisms that reside within and on the human body
are collectively known as the human microbiome. The
bacterial subset of the human microbiome plays an impor-
tant role in host nutrient acquisition, development, immu-
nological homeostasis, neurological health, and protection
against pathogens (LeBlanc et al. Curr. Opin. Biotechnol.
(2013) 24(2): 160-168; Hooper et al. Science (2012) 336
(6086): 1268-1273; Hughes et al. Am. J. Gastroenterol.
(2013) 108(7): 1066-1074). As the largest reservoir of
mammalian commensals, bacteria residing in the gastroin-
testinal (GI) tract influence nearly all of these aspects of
human biology (Blaser J. Clin. Invest. (2014) 124(10):
4162-4165). Consequently, perturbation of the normal bac-
terial populations within the GI niche, a state known as
dysbiosis, can predispose humans to a variety of diseases.

Clostridium difficile infection (CDI) arises after intestinal
colonization by the anaerobic spore-forming Gram-positive
pathogen Clostridium difficile. Upon colonization of the GI
tract, C. difficile produces toxins which causes diarrhea and
may ultimately lead to death. This illness is the most
common identifiable cause of nosocomial diarrhea and is
thought to arise as a direct result of dysbiosis (Calfee
Geriatrics (2008) 63: 10-21; Shannon-Lowe et al BMJ
(2010) 340: c1296). Not surprisingly, usage of nearly all
classes of antibiotics has been associated with CDI, presum-
ably by inducing dysbiosis in the GI tract and thereby
enabling C. difficile outgrowth. The Center for Disease
Control currently classifies CDI as a public health threat
requiring immediate and aggressive action because of its
natural resistance to many drugs and the emergence of a
fluoroquinolone-resistant strain that is now prevalent
throughout North America and Europe. C. difficile was
responsible for almost half a million infections and was
associated with approximately 29,000 deaths in 2011 (Lessa
et al. NEJM 2015, 372; 825-834).

The antibiotics metronidazole, vancomycin, and fidax-
omicin are the current therapeutic options for treatment of
CDI. However, metronidazole is inadequate because of
decreased response rates and neither metronidazole nor
vancomycin prevent disease recurrence, with up to 30% of

25
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2

patients initially responding experiencing a clinical recur-
rence after antibiotic cessation (Miller Expert Opin. Phar-
macother. (2010) 11: 1569-1578). Fidaxomicin has been
shown to be superior to vancomycin in preventing recurrent
CDI (Mullane Ther. Adv. Chronic Dis. (2014) 5(2): 69-84).
Because of its narrow spectrum of activity, fidaxomicin is
thought to enable normal microbiome repopulation of the
gut following dysbiosis and CDI, thereby lowering the
likelihood of recurrent disease (Tannock et al. Microbiology
(2010) 156 (Pt 11): 3354-3359; Louie et al. Clin. Infect. Dis.
(2012) 55 Suppl. 2: S132-142). Nonetheless, 14% of fidax-
omicin-treated patients experience CDI relapse and muta-
tions conferring reduced sensitivity have already been
reported (Eyre et al. J. Infect. Dis. (2014) 209(9): 1446-
1451).

Because the risk of recurrent CDI is heightened by
antibiotic use and C. difficile spores are inherently recalci-
trant to the available chemotherapeutic arsenal, alternative
therapeutic modalities are being pursued for the treatment of
CDI. Fecal microbiota transplantation (FMT) is one such
modality that has shown efficacy against CDI (Khoruts et al.
Immunol. Lett. (2014) 162(2): 77-81; van Nood et al. N.
Engl. J. Med. (2013) 368(5): 407-415). To date, results of
FMT studies for the treatment of CDI, have reported cure
rates up to 90% in three randomized controlled studies
(Cammarota et al. Alimen. Pharmacol. Therap. (2015)
41(9): 835-843; Kassam et al. Am. J. Gastroenterol. (2013)
108(4): 500-508; van Nood et al. N. Engl. J. Med. (2013)
368(5): 407-415; Youngster et al. Infec. Dis. Soc. Am. (2014)
58(11): 1515-1522).

Despite the success of FMT, this therapeutic approach is
not without risks and logistical concerns. Selection of FMT
donors is critical and challenging. When FMT donor recruit-
ment is performed with stringent screening and standard-
ization protocols, most prospective donors fail this process.
Only 6-10% of prospective FMT donors qualify, with the
majority of failures arising from asymptomatic carriage of
GI pathogens (Paramsothy et al. Inflamm. Bowel Dis. (2015)
21(7): 1600-1606; Borody et al. Curr. Opin. Gastroenterol.
(2014) 30(10): 97-105; Burns et al. Gastroenterology (2015)
148: S96-S97; Surawicz Ann. Intern. Med. (2015) 162(9):
662-663). Furthermore, variation between donors may lead
to variation in FMT efficacy. In addition, the risk of trans-
mission of even non-infectious illnesses may be heightened
by FMT. Indeed, significant weight gain has been reported
in a patient who received an FMT from an overweight stool
donor (Alang et al. Open Forum Infect. Dis. (Winter 2015)

2(1)).
SUMMARY OF THE INVENTION

Provided herein are compositions and methods for the
treatment or prevention of pathogenic infections including
C. difficile.

In one aspect, the disclosure provides compositions com-
prising two or more purified bacterial strains of species
selected from the group consisting of: Clostridium
hathewayi, Blautia hansenii, Blautia producta, Blautia pro-
ducta ATCC 27340, Clostridium bacterium UCS5.1-1D4,
Blautia coccoides, Eubacterium contortum, Eubacterium
fissicatena, Sellimonas intestinalis, Dracourtella massilien-
sis, Dracourtella massilinesis GD1, Ruminococcus torques,
Anaerostipes caccae, Clostridium scindens, Marvinbryanta
Jformatexigens, Eisenbergiella tayi, Flavinofractor plautii,
Clostridium orbiscindens 1_3_50AFAA, Lachnospiraceae
bacterium T_1_S58FAA, Subdoligranulum, Anaerotruncus
colihominis, Anaerotruncus colihominis DSM 17241,
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Clostridium symbiosum, Clostridium symbiosum WAL-
14163, Clostridium bolteae, Clostridium bolteae 90A9,
Dorea  longicatena, Dorea  longicatena CAG:42,
Clostridium innocuum, Erysipelotrichaceae_bacterium_21-
3, Blautia wexierae, Clostridium disporicum, Erysipelato-
clostridium ramosum, Pseudoflavinofractor capillosus,
Turicibacter sanguinis, Lactobacillus mucosae, Ruminococ-
cus obeum, Megasphaera elsdenii, Acidaminococcus fer-
mentans, Acidaminococcus intestine, Ruminococcus faecis,
Bacteroides cellulosilyticus, Anaerostipes hadrus, Eubacte-
rium rectale, Ruminococcus champanellnsis, Ruminococcus
albus, Bifidobacterium bifidum, Blautia luti, Roseburia
faecis, Fusicatenibacter saccharivorans, Roseburia faecis,
Blautia faecis, Dorea formicigenerans and Bacteroides ova-
tus.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing of: Clostridium hathewayi, Blautia hansenii, Blautia
producta, Blautia producta ATCC 27340, Clostridium bac-
terium UCS5.1-1D4, Blautia coccoides, Eubacterium contor-
tum, Eubacterium fissicatena, Sellimonas intestinalis, Dra-
courtella massiliensis, Dracourtella massilinesis GD],
Ruminococcus torques, Anaerostipes caccae, Clostridium
scindens, Marvinbryanta formatexigens, FEisenbergiella
tayi, Flavinofractor plautii, Clostridium orbiscindens
1_3_50AFAA, Lachnospiraceae bacterium 7_1_58FAA,
Subdoligranulum, Anaerotruncus colihominis, Anaerotrun-
cus colihominis DSM 17241, Clostridium symbiosum,
Clostridium symbiosum WAL-14163, Clostridium bolteae,
Clostridium bolteae 90A9, Dorea longicatena, Dorea lon-
gicatena CAG:42, Clostridium innocuum, Erysipelo-
trichaceae_bacterium_21-3, Blautia wexlerae, Turicibacter
sanguinis, Lactobacillus mucosae, and Bacteroides ovatus.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing of: Clostridium hathewayi, Blautia hansenii, Blautia
producta, Blautia coccoides, FEubacterium contortum,
Eubacterium fissicatena, Anaerostipes caccae, Clostridium
scindens, Marvinbryanta formatexigens, and Eisenbergiella
tayi.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing of: Flavinofractor plautii, Clostridium orbiscindens
1_3_50AFAA, Lachnospiraceae bacterium 7_1_58FAA,
Subdoligranulum, Anaerotruncus colihominis, Anaerotrun-
cus colihominis DSM 17241, Eubacterium fissicatena, Selli-
monas intestinalis, Dracourtella massiliensis, Dracourtella
massilinesis GD1, Ruminococcus torques, Clostridium sym-
biosum, Clostridium symbiosum WAL-14163, Clostridium
bolteae, Clostridium bolteae 90A9, Dorea longicatena,
Dorea longicatena CAG:42, Blautia producta, Blautia pro-
ducta ATCC 27340, Clostridium bacterium UCS5.1-1D4,
Clostridium innocuum, and Erysipelotrichaceae_bacte-
rium_21-3.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing of:  Clostridium  orbiscindens 1_3_S0AFAA,
Anaerotruncus colihominis DSM 17241, Dracourtella
massilinesis GD1, Clostridium symbiosum WAL-14163,
Clostridium bolteae 90A9, Dorea longicatena CAG:42,
Clostridium bacterium UC5.1-1D4, and Erysipelotrichace-
ae_bacterium_21-3.
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In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing oft  Clostridium  orbiscindens 1_3_S0AFAA,
Anaerotruncus colihominis DSM 17241, Sellimonas intes-
tinalis, Clostridium symbiosum WAL-14163, Clostridium
bolteae 90A9, Dorea longicatena CAG:42, Clostridium
bacterium UCS5.1-1D4, and Erysipelotrichaceae_bacte-
rium_21_3.

In some embodiments of the compositions provided
herein, the composition comprises purified bacterial strains
Clostridium orbiscindens 1_3_50AFAA, Anaerotruncus
colihominis DSM 17241, Dracourtella massilinesis GDI1,
Clostridium symbiosum WAL-14163, Clostridium bolteae
90A9, Dorea longicatena CAG:42, Clostridium bacterium
UCS.1-1D4, and Erysipelotrichaceae_bacterium_21-3.

In some embodiments of the compositions provided
herein, the composition comprises purified bacterial strains
Clostridium orbiscindens 1_3_50AFAA, Anaerotruncus
colihominis DSM 17241, Sellimonas intestinalis GDI1,
Clostridium symbiosum WAL-14163, Clostridium bolteae
90A9, Dorea longicatena CAG:42, Clostridium bacterium
UCS5.1-1D4, and Erysipelotrichaceae_bacterium_21_3.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing of: Flavinofractor plautii, Anaerotruncus colihominis,
Dracourtella  massiliensis,  Clostridium  symbiosum,
Clostridium bolteae, Dorea longicatena, Blautia producta,
and Clostridium innocuum.

In some embodiments of the compositions provided
herein, the composition comprises purified bacterial strains
Flavinofractor plautii, Anaerotruncus colihominis, Dra-
courtella massiliensis, Clostridium symbiosum, Clostridium
bolteae, Dorea longicatena, Blautia producta, and
Clostridium innocuum.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing of: Flavinofractor plautii, Anaerotruncus colihominis,
Eubacterium  fissicatena,  Clostridium  symbiosum,
Clostridium bolteae, Dorea longicatena, Blautia producta,
and Clostridium innocuum.

In some embodiments of the compositions provided
herein, the composition comprises purified bacterial strains
Flavinofractor plautii, Anaerotruncus colihominis, Eubac-
terium fissicatena, Clostridium symbiosum, Clostridium bol-
teae, Dorea longicatena, Blautia producta, and Clostridium
innocuum.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing of: Flavinofractor plautii, Lachnospiraceae bacterium
7_1_58FAA, Subdoligranulum, Anaerotruncus colihominis,
Eubacterium  fissicatena, Ruminococcus torques,
Clostridium symbiosum, Clostridium bolteae, Dorea longi-
catena, Blautia producta, Clostridium innocuum, Erysipelo-
trichaceae_bacterium_21-3, and Bacteroides ovatus.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing oft  Clostridium  orbiscindens 1_3_S0AFAA,
Anaerotruncus colihominis DSM 17241, Dracourtella
massiliensis GD1, Clostridium symbiosum WAL-14163,
Clostridium bolteae 90A9, Dorea longicatena CAG:42,
Clostridium bacterium UCS.1-1D4, Erysipelotrichaceae_
bacterium_21-3, and Bacteroides ovatus.
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In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing of:  Clostridium  orbiscindens 1_3_S0AFAA,
Anaerotruncus colihominis DSM 17241, Sellimonas intes-
tinalis, Clostridium symbiosum WAL-14163, Clostridium
bolteae 90A9, Dorea longicatena CAG:42, Clostridium
bacterium UCS5.1-1D4, Erysipelotrichaceae_bacterium_21-
3, and Bacteroides ovatus.

In some embodiments of the compositions provided
herein, the composition does not include a bacterial strain of
the species Flavinofractor plautii, Subdoligranulum, or
Lachnospiraceae bacterium 7_1_S58FAA. In some embodi-
ments of the compositions provided herein, the composition
does not include a bacterial strain of the species Bacteroides
ovatus. The composition of any one of claims 4-12, wherein
the composition does not include a bacterial strain of the
species  Flavinofractor  plautii, Subdoligranulum,
Clostridium  orbiscindens 1_3_50AFAA, or Lachno-
spiraceae bacterium 7-_1_58FAA.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing of: Clostridium scindens, Clostridium hathewayi, Blau-
tia hansenii, Blautia wexlerae, Blautia producta, Blautia
coccoides, Dorea longicatena, Clostridium innocuum, Ery-
sipelotrichaceae_bacterium_21-3, Flavinofractor plautii,
Lachnospiraceae bacterium 7-_1_58FAA, Subdoligranu-
lum, Anaerotruncus colihominis, and Clostridium symbio-
sum. In some embodiments of the compositions provided
herein, the composition does not include a bacterial strain of
the species Flavinofractor plautii, Subdoligranulum, or
Lachnospiraceae bacterium 7_158FAA.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing of: Clostridium scindens, Clostridium hathewayi, Blau-
tia hansenii, Blautia wexlerae, Anaerotruncus colihominis,
Dorea longicatena, Clostridium innocuum, Erysipelo-
trichaceae_bacterium_21-3, Flavinofractor plautii, Lach-
nospiraceae bacterium 7-_1_S8FAA, Subdoligranulum,
Turicibacter sanguinis, and Lactobacillus mucosae. In some
embodiments of the compositions provided herein, the com-
position does not include a bacterial strain of the species
Flavinofractor  plautii, Subdoligranulum or Lachno-
spiraceae bacterium 7_1_58FAA.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing of: Dorea longicatena, Ruminococcus obeum, Megas-
phaera elsdenii, Acidaminococcus fermentans,
Acidaminococcus intestine, Ruminococcus faecis, Bacte-
roides cellulosilyticus, Anaerostipes hadrus, Flavinofractor
plautii, Eubacterium rectale, Ruminococcus champanellen-
sis, Ruminococcus albus, Bifidobacterium bifidum, Rumi-
nococcus faecis, Blautia luti, Roseburia faecis, Fusicateni-
bacter saccharivorans, Blautia  faecis, Dorea
formicigenerans, and Blautia hansenii.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains of species selected from the group consist-
ing of: Acidaminococcus fermentans, Acidaminococcus
intestine, Anaerostipes hadrus, Blautia faecis, Blautia han-
senii, Dorea formicigenerans, Dorea longicatena, Eubacte-
rium rectale, Flavinofractor plautii, Fusicatenibacter sac-
charivorans, Megasphaera elsdenii, Roseburia faecis,
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Ruminococcus champanellensis, Ruminococcus
Ruminococcus faecis, and Ruminococcus obeum.

In one aspect the disclosure provides compositions com-
prising two or more purified bacterial strains, wherein the
two or more purified bacterial strains comprise 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NOs:1-83 and 124-159.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NOs:1-23, SEQ ID NO:83, SEQ
ID NOs: 124-159.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NO:5, SEQ IDNO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID
NO:11, SEQ ID NO:12, SEQ ID NO:13, and SEQ ID
NO:23.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, SEQ ID NO:21, and SEQ ID NOs: 124-159.
In some embodiments of the compositions provided herein,
the composition comprises two or more purified bacterial
strains, wherein the two or more purified bacterial strains
comprise 16S rDNA sequences having at least 97% homol-
ogy with nucleic acid sequences selected from the group
consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, SEQ ID NO:21. In some embodiments of
the compositions provided herein, the composition com-
prises purified bacterial strains that comprise 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, SEQ 1D
NO:21. In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NOs: 124-159. In some embodi-
ments of the compositions provided herein, the composition
comprises two or more purified bacterial strains, wherein the
two or more purified bacterial strains comprise 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO: 124, SEQ ID NO: 129, SEQ ID NO: 132, SEQ ID NO:
137, SEQ ID NO: 141, SEQ ID NO: 146, SEQ ID NO: 152,
and SEQ ID NO: 157. In some embodiments of the com-
positions provided herein, the composition comprises puri-
fied bacterial strains that comprise 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO: 124, SEQ
ID NO: 129, SEQ ID NO: 132, SEQ ID NO: 137, SEQ ID
NO: 141, SEQ ID NO: 146, SEQ ID NO: 152, and SEQ ID
NO: 157.

albus,
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In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:14, SEQ ID NO:15, SEQ ID
NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20 and
SEQ ID NO:21, and wherein the composition does not
include a bacterial strain comprising a 16S rDNA sequence
having at least 97% homology with a nucleic acid sequence
of SEQ ID NO:10. In some embodiments of the composi-
tions provided herein, the composition comprises two or
more purified bacterial strains, wherein the two or more
purified bacterial strains comprise 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ 1D NOs:124-156,
and wherein the composition does not include a bacterial
strain comprising a 16S rDNA sequence having at least 97%
homology with a nucleic acid sequence selected from the
group consisting of SEQ ID NOs:157-159.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:21 and SEQ ID NO:22. In some embodiments
of the compositions provided herein, the composition com-
prises two or more purified bacterial strains, wherein the two
or more purified bacterial strains comprise 16S rDNA
sequences having at least 97% homology with nucleic acid
sequence selected from the group consisting of SEQ ID NO:
124-145, SEQ ID NO: 152-159, SEQ ID NO: 18, and SEQ
ID NO: 22.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:14, SEQ ID NO:15, SEQ ID
NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21 and
SEQ ID NO:22, and wherein the composition does not
include a bacterial strain comprising a 16S rDNA sequence
having at least 97% homology with a nucleic acid sequence
of SEQ ID NO:10. In some embodiments of the composi-
tions provided herein, the composition comprises two or
more purified bacterial strains, wherein the two or more
purified bacterial strains comprise 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO: 124-145
and SEQ ID NO: 152-156, and wherein the composition
does not include a bacterial strain comprising a 16S rDNA
sequence having at least 97% homology with a nucleic acid
sequence selected from the group consisting of SEQ ID
NOs:157-159.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10 and SEQ ID NOs:14-22.
In some embodiments of the compositions provided herein,
the composition comprises two or more purified bacterial
strains, wherein the two or more purified bacterial strains
comprise 16S rDNA sequences having at least 97% homol-
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ogy with nucleic acid sequence selected from the group
consisting of SEQ ID NOs: 124-159, SEQ ID NO: 18, and
SEQ ID NO: 22.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NOs:14-22 and wherein the
composition does not include a bacterial strain comprising a
16S rDNA sequence having at least 97% homology with a
nucleic acid sequence of SEQ ID NO:10. In some embodi-
ments of the compositions provided herein, the composition
comprises two or more purified bacterial strains, wherein the
two or more purified bacterial strains comprise 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NOs: 129-156, SEQ ID NO: 18, SEQ ID NO: 22, and
wherein the composition does not include a bacterial strain
comprising a 16S rDNA sequence having at least 97%
homology with a nucleic acid sequence selected from the
group consisting of SEQ ID NOs:157-159.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, SEQ ID NO:21 and SEQ ID NO:83. In
some embodiments of the compositions provided herein, the
composition comprises two or more purified bacterial
strains, wherein the two or more purified bacterial strains
comprise 16S rDNA sequences having at least 97% homol-
ogy with nucleic acid sequences selected from the group
consisting of SEQ ID Nos: 124-159 and SEQ ID NO: 83.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:14, SEQ ID NO:15, SEQ ID
NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20,
SEQ ID NO:21 and SEQ ID NO:83, and wherein the
composition does not include a bacterial strain comprising a
16S rDNA sequence having at least 97% homology with a
nucleic acid sequence of SEQ ID NO:10. In some embodi-
ments of the compositions provided herein, the composition
comprises two or more purified bacterial strains, wherein the
two or more purified bacterial strains comprise 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NOs: 124-156 and SEQ ID NO: 83, and wherein composi-
tion does not include a bacterial strain comprising a 16S
rDNA sequence having at least 97% homology with a
nucleic acid sequence selected from the group consisting of
SEQ ID NOs:157-159.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:21, SEQ ID NO:22 and SEQ ID NO:83. In
some embodiments of the compositions provided herein, the
composition comprises two or more purified bacterial
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strains, wherein the two or more purified bacterial strains
comprise 16S rDNA sequences having at least 97% homol-
ogy with nucleic acid sequences selected from the group
consisting of SEQ ID NOs: 124-159, SEQ ID NO: 22, and
SEQ ID NO: 83.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:14, SEQ ID NO:15, SEQ ID
NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21,
SEQ ID NO:22 and SEQ ID NO:83, and wherein the
composition does not include a bacterial strain comprising a
16S rDNA sequence having at least 97% homology with a
nucleic acid sequence of SEQ ID NO:10. In some embodi-
ments of the compositions provided herein, the composition
comprises two or more purified bacterial strains, wherein the
two or more purified bacterial strains comprise 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NOs: 124-145, SEQ ID NOs: 152-156, SEQ ID NO: 22, and
SEQ ID NO: 83, wherein composition does not include a
bacterial strain comprising a 16S rDNA sequence having at
least 97% homology with a nucleic acid sequence selected
from the group consisting of SEQ ID NOs:157-159.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NOs:14-22,
and SEQ ID NO:83. In some embodiments of the compo-
sitions provided herein, the composition comprises two or
more purified bacterial strains, wherein the two or more
purified bacterial strains comprise 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NOs: 124-
159, SEQ ID NO: 18, SEQ ID NO:22, and SEQ ID NO: 83.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NOs:14-22 and SEQ 1D NO:83,
and wherein the composition does not include a bacterial
strain comprising a 16S rDNA sequence having at least 97%
homology with a nucleic acid sequence of SEQ ID NO:10.
In some embodiments of the compositions provided herein,
the composition comprises two or more purified bacterial
strains, wherein the two or more purified bacterial strains
comprise 16S rDNA sequences having at least 97% homol-
ogy with nucleic acid sequences selected from the group
consisting of SEQ ID NO: 124-15, SEQ ID NO: 18, SEQ ID
NO:22, and SEQ ID NO: 83, wherein composition does not
include a bacterial strain comprising a 16S rDNA sequence
having at least 97% homology with a nucleic acid sequence
selected from the group consisting of SEQ ID NOs:157-159.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:1, SEQ ID NO:3, SEQ ID
NO:5, SEQ ID NO:7, SEQ ID NO:10, SEQ ID NO:12, SEQ
ID NO:14, SEQ ID NO:16, SEQ ID NO:18, and SEQ ID
NO:21.
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In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:1, SEQ ID NO:2, SEQ ID
NO:3, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:10, SEQ
ID NO:12, SEQ ID NO:14, SEQ ID NO:18, and SEQ ID
NO:21.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NOs:24-79.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NOs:24-27, SEQ ID NO:32,
SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:37, SEQ 1D
NO:38, SEQ ID NO:40, SEQ ID NO:43, SEQ ID NO:44,
SEQ ID NO:46, SEQ 1D NO:47, SEQ ID NO:51, SEQ 1D
NO:55, SEQ ID NO:56, SEQ ID NO:62, SEQ ID NO:63,
SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:70, SEQ 1D
NO:72, SEQ ID NO:76 and SEQ ID NO:77.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:14, SEQ ID NO:16, SEQ ID
NO:21, and SEQ ID NOs:80-82.

In one aspect the disclosure provides compositions com-
prising two or more purified bacterial strains, wherein the
two or more purified bacterial strains comprise 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NOs:84-123.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:87, SEQ ID NO:88, SEQ ID
NO:89, SEQ ID NO:90, SEQ ID NO:91, SEQ ID NO:93,
SEQ ID NO:94, SEQ ID NO:95, SEQ ID NO:97, SEQ 1D
NO:98, SEQ ID N0:99, SEQ ID NO:101, SEQ ID NO:102,
SEQ ID NO:103, SEQ ID NO:105, SEQ ID NO:106, SEQ
ID NO:108, SEQ ID NO:109, SEQ ID NO:110, SEQ ID
NO:121, and SEQ ID NO:122.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:87, SEQ ID NO:88, SEQ ID
NO:89, SEQ ID N0:99, SEQ ID NO:103, SEQ ID NO:103,
SEQ ID NO:106, SEQ ID NO:108, SEQ ID NO:109, and
SEQ ID NO:121.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:93, SEQ ID NO:95, SEQ ID
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NO:97, SEQ ID NO:98, SEQ ID NO:102, SEQ ID NO:106,
SEQ ID NO:110, and SEQ ID NO:122.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:95, SEQ ID NO:97, SEQ ID
NO:98, SEQ IDNO:102, SEQ ID NO:106, SEQ ID NO:110,
and SEQ ID NO:122, and wherein the composition does not
include a bacterial strain comprising a 16S rDNA sequence
having at least 97% homology with a nucleic acid sequence
of SEQ ID NO:93.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:93, SEQ ID NO:95, SEQ ID
NO:97, SEQ ID NO:98, SEQ ID NO:101, SEQ ID NO:102,
SEQ ID NO:106, SEQ ID NO:110, and SEQ ID NO:122.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:95, SEQ ID NO:97, SEQ ID
NO:98, SEQ ID NO:101, SEQ ID NO:102, SEQ ID
NO:106, SEQ ID NO:110, and SEQ ID NO:122, and
wherein the composition does not include a bacterial strain
comprising a 16S rDNA sequence having at least 97%
homology with a nucleic acid sequence of SEQ ID NO:93.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:87, SEQ ID NO:93, SEQ ID
NO:94, SEQ ID NO:95, SEQ ID NO:97, SEQ ID NO:98,
SEQ ID NO:99, SEQ ID NO:103, SEQ ID NO:105, SEQ ID
NO:106, and SEQ ID NO:122.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:87, SEQ ID NO:90, SEQ ID
NO:91, SEQ ID NO:93, SEQ ID NO:94, SEQ ID NO:95,
SEQ ID NO:97, SEQ ID NO:98, SEQ ID NO:99, and SEQ
1D NO:105.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:84, SEQ ID NO:85, SEQ ID
NO:92, SEQ ID NO:93, SEQ ID NO:96, SEQ ID NO:97,
SEQ ID NO:99, SEQ ID NO:100, SEQ ID NO:104, SEQ ID
NO:107, SEQ ID NO:111, SEQ ID NO:112, SEQ ID
NO:113, SEQ ID NO:114, SEQ ID NO:115, SEQ ID
NO:116, SEQ ID NO:117, SEQ ID NO:118, SEQ ID
NO:119, and SEQ ID NO:120.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
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group consisting of SEQ ID NO:84, SEQ ID NO:85, SEQ ID
NO:92, SEQ ID NO:93, SEQ ID NO:96, SEQ ID NO:97,
SEQ ID NO:99, SEQ ID NO:104, SEQ ID NO:107, SEQ ID
NO:111, SEQ ID NO:112, SEQ ID NO:113, SEQ ID
NO:114, SEQ ID NO:115, SEQ ID NO:116, SEQ ID
NO:117, and SEQ ID NO:119.

In some embodiments of the compositions provided
herein, the composition comprises two or more purified
bacterial strains, wherein the two or more purified bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:86, SEQ ID NO:95, SEQ ID
NO:98, SEQ ID NO:110, SEQ ID NO:122, and SEQ ID
NO:123.

In some embodiments of the compositions provided
herein, the composition comprises at least one bacterial
strain from Clostridium cluster XIVa and at least one bac-
terial strain from Clostridium cluster XVII. In some embodi-
ments of the compositions provided herein, the composition
comprises at least one bacterial strain from Clostridium
cluster IV and at least one bacterial strain from Clostridium
cluster XVIIL. In some embodiments of the compositions
provided herein, the composition comprises at least one
bacterial strain from Clostridium cluster XIVa, at least one
strain from Clostridium cluster IV and at least one bacterial
strain from Clostridium cluster XVIIL

In some embodiments of the compositions provided
herein, the composition comprises at least one Bacteroides
strain. In some embodiments of the compositions provided
herein, the composition does not include Clostridium scin-
dens.

In some embodiments of the compositions provided
herein, the composition comprises at least 3, at least 4, at
least 5, at least 6, at least 7, at least 8, at least 9, at least 10,
at least 11, at least 12, at least 13, at least 14, at least 15, at
least 16, at least 17, at least 18, at least 19, or at least 20
purified bacterial strains.

In some embodiments of the compositions provided
herein, one or more of the bacterial strains are spore formers.
In some embodiments of the compositions provided herein,
one or more of the bacterial strains are in spore form. In
some embodiments of the compositions provided herein,
each of the bacterial strains is in spore form.

In some embodiments of the compositions provided
herein, one or more of the bacterial strains is in vegetative
form. In some embodiments of the compositions provided
herein, each of the bacterial strains is in vegetative form.

In some embodiments of the compositions provided
herein, the composition comprises only obligate anaerobic
bacterial strains. In some embodiments of the compositions
provided herein, the composition comprises bacterial strains
that originate from more than one human donor.

In some embodiments of the compositions provided
herein, one or more of the bacterial strains are baiCD-. In
some embodiments of the compositions provided herein,
each of the bacterial strains is baiCD-. In some embodi-
ments of the compositions provided herein, the composition
does not mediate bile acid 7-alpha-dehydroxylation. In some
embodiments of the compositions provided herein, the com-
position inhibits C. difficile toxin production. In some
embodiments of the compositions provided herein, the com-
position inhibits C. difficile replication and/or survival.

In some embodiments of the compositions provided
herein, the bacterial strains are lyophilized.

In some embodiments of the compositions provided
herein, the composition induces the proliferation and/or
accumulation of regulatory T cells (Tregs).
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In one aspect, the disclosure provides compositions com-
prising two or more purified bacterial strains, wherein the
composition comprises at least one bacterial strain from
Clostridium cluster XIVa and at least one bacterial strain
from Clostridium cluster XVII. In one aspect, the disclosure
provides compositions comprising two or more purified
bacterial strains, wherein the composition comprises at least
one bacterial strain from Clostridium cluster IV and at least
one bacterial strain from Clostridium cluster XVII. In one
aspect, the disclosure provides compositions comprising two
or more purified bacterial strains, wherein the composition
comprises at least one bacterial strain from Clostridium
cluster 1V, at least one bacterial strain from Clostridium
cluster XIVa and at least one bacterial strain from
Clostridium cluster XVIIL.

In some embodiments of the compositions provided
herein, the composition comprises at least one Bacteroides
strain. In some embodiments of the compositions provided
herein, the composition does not include Clostridium scin-
dens.

In some embodiments of the compositions provided
herein, the composition comprises at least 3, at least 4, at
least 5, at least 6, at least 7, at least 8, at least 9, at least 10,
at least 11, at least 12, at least 13, at least 14, at least 15, at
least 16, at least 17, at least 18, at least 19, or at least 20
purified bacterial strains.

In some embodiments of the compositions provided
herein, one or more of the bacterial strains are spore formers.
In some embodiments of the compositions provided herein,
one or more of the bacterial strains are in spore form. In
some embodiments of the compositions provided herein,
each of the bacterial strains is in spore form.

In some embodiments of the compositions provided
herein, one or more of the bacterial strains is in vegetative
form. In some embodiments of the compositions provided
herein, each of the bacterial strains is in vegetative form.

In some embodiments of the compositions provided
herein, the composition comprises only obligate anaerobic
bacterial strains.

In some embodiments of the compositions provided
herein, the composition comprises bacterial strains that
originate from more than one human donor.

In some embodiments of the compositions provided
herein, one or more of the bacterial strains are baiCD-. In
some embodiments of the compositions provided herein,
each of the bacterial strains is baiCD-. In some embodi-
ments of the compositions provided herein, the composition
does not mediate bile acid 7-alpha-dehydroxylation. In some
embodiments of the compositions provided herein, the com-
position inhibits C. difficile toxin production. In some
embodiments of the compositions provided herein, the com-
position inhibits C. difficile replication and/or survival.

In some embodiments of the compositions provided
herein, the bacterial strains are lyophilized.

In some embodiments of the compositions provided
herein, the composition induces the proliferation and/or
accumulation of regulatory T cells (Tregs).

In one aspect, the disclosure provides a pharmaceutical
composition comprising any of the compositions provided
herein further comprising a pharmaceutically acceptable
excipient. In some embodiments of the pharmaceutical com-
positions provided herein, the pharmaceutical composition
is formulated for oral delivery. In some embodiments of the
pharmaceutical compositions provided herein, the pharma-
ceutical composition is formulated for rectal delivery. In
some embodiments of the pharmaceutical compositions pro-
vided herein, the pharmaceutical composition is formulated
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for delivery to the intestine. In some embodiments of the
pharmaceutical compositions provided herein, the pharma-
ceutical composition is formulated for delivery to the colon.
In one aspect, the disclosure provides a food product com-
prising any of the compositions provided herein further
comprising a nutrient.

In one aspect, the disclosure provides a method of treating
a pathogenic infection in a subject, comprising administer-
ing to the subject a therapeutically effective amount of any
of'the compositions or food products provided herein to treat
the pathogenic infection.

In some embodiments of the methods provided herein, the
pathogenic infection is C. difficile, Vancomycin Resistant
Enterococci (VRE), Carbapenem Resistant Enterobacteri-
aceae (CRE), Neisseria gonorrheae, Multidrug Resistant
Acinetobacter, Campylobacter, Extended spectrum beta-
lactamese (ESBL) producing Enterobacteriaceae, Multi-
drug Resistant Pseudomonas aeruginosa, Salmonella, Drug
resistant non-typhoid Sa/monella, Drug resistant Salmonella
Typhi, Drug resistant Shigella, Methicillin Resistant Staphy-
lococcus aureus, Drug resistant Streptococcus preumoniae,
Drug resistant Tuberculosis, Vancomycin resistant Staphy-
lococcus aureus, Erythromycin Resistant Group A Strepto-
coccus, Clindamycin resistant Group B Streptococcus, and
combinations thereof. In some embodiments of the methods
provided herein, the pathogenic infection is C. difficile. In
some embodiments of the methods provided herein, the
pathogenic infection is Vancomycin-Resistant Enterococci.

In some embodiments of the methods provided herein, the
subject is human. In some embodiments of the methods
provided herein, the subject is an asymptotic carrier.

In some embodiments of the methods provided herein, the
subject is administered a dose of an antibiotic prior to
administration of the composition. In some embodiments of
the methods provided herein, the subject is administered
more than one dose of the antibiotic prior to administration
of the composition. In some embodiments of the methods
provided herein, the subject has not been administered an
antibiotic prior to administration of the composition.

In some embodiments of the methods provided herein, the
composition is administered to the subject by oral adminis-
tration. In some embodiments of the methods provided
herein, the composition is administered to the subject by
rectal administration.

In some embodiments of the methods provided herein, the
administering results in proliferation and/or accumulation of
regulatory T cells (Tregs).

Each of the limitations of the invention can encompass
various embodiments of the invention. It is, therefore, antici-
pated that each of the limitations of the invention involving
any one element or combinations of elements can be
included in each aspect of the invention. This invention is
not limited in its application to the details of construction
and the arrangement of components set forth in the follow-
ing description or illustrated in the drawings. The invention
is capable of other embodiments and of being practiced or of
being carried out in various ways.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are not intended to be drawn
to scale. The figures are illustrative only and are not required
for enablement of the disclosure. For purposes of clarity, not
every component may be labeled in every drawing. In the
drawings:

FIG. 1 shows the strains of Compositions A-D. Each entry
includes the SEQ ID NO of the 16S rDNA sequence of the
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strain, a strain identifier, and the species with the closest
known homology (can be more than one species). The
bracketed roman numeral indicates the Clostridium cluster
classification of each strain based on the closest species
homology. Strains that are not classified in Cluster XIVa are
highlighted in bold. The two non-clostridial strains (SEQ ID
NO:2, closest known species Turicibacter sanguinis, and
SEQ ID NO:6, closest known species Lactobacillus muco-
sae) do not belong to the Clostridium genus.

FIG. 2 shows various Clostridium difficile infection mod-
els. Timelines indicate antibiotic type, duration of treatment,
as well as exposure to C. difficile spores. The top panel
shows an antibiotic cocktail treatment model in which the
antibiotic cocktail is provided in the drinking water from day
-10 to day -3 followed by intraperitoneal clindamycin on
day -1. The middle panel shows a clindamycin IP injection
model, in which clindamycin is administered by intraperi-
toneal injection on day —1. The bottom panel shows the
cefoperazone treatment model, in which cefoperazone is
provided in the drinking water from day -12 to day -2,
followed by administration of a live biotherapeutic product
(LBP) on day -1.

FIG. 3 shows the experimental conditions described in
Example 1. The groups of mice were divided based on the
antibiotic regimen received prior to administration of the
indicated amount of C. difficile spores. “Abx” refers to
treatment with any of the antibiotic regimens.

FIGS. 4A-41. show data obtained in Example 1. FIGS.
4A-4D show survival of mice that received no treatment
(FIG. 4A), antibiotic cocktail (FIG. 4B), clindamycin (FIG.
4C), or cefoperazone (FIG. 4D) prior to C. difficile infection.
FIGS. 4E-4H show body weight of mice that received no
treatment (FIG. 4E), antibiotic cocktail (FIG. 4F), clindamy-
cin (FIG. 4G), or cefoperazone (FIG. 4H) prior to C. difficile
infection. FIGS. 41-4L. show C. difficile burden (CFU) per
gram of feces from mice that received no treatment (FIG.
41), antibiotic cocktail (FIG. 4J), clindamycin (FIG. 4K), or
cefoperazone (FIG. 4L) prior to C. difficile infection. Open
circles indicate infection with 10 C. difficile spores; closed
squares indicate infection with 10,000 C. difficile spores.
Black triangles in FIG. 4] indicate an additional experimen-
tal arm in which mice were treated with vancomycin fol-
lowing C. difficile infection.

FIG. 5 shows experimental conditions evaluated in
Example 2, the results for which are presented in FIGS. 7-9.
Composition E corresponds to a mixture of 17 bacterial
strains (See e.g., Narushima et al., Gut Microbes 5: 3,
333-339). Composition I corresponds to a mixture of
Clostridium scindens, Pseudoflavonifractor capillosus, and
Blautia hansenii. “Abx’ vefers to treatment with any of the
antibiotic regimens.

FIG. 6 shows survival of mice over time post infection
with C. difficile spores, according to the experimental con-
ditions shown in FIG. 5. Mice losing >20% body weight of
baseline were included in mortality numbers in survival
curves.

FIGS. 7A-71 show weight of the mice at various times
post infection with C. difficile spores. Groups of mice
received cefoperazone (Abx) treatment followed by the
indicated composition, or no cefoperazone (no Abx), then
were administered C. difficile spores. FIG. 7A shows weight
of the mice that received no antibiotic treatment. FIG. 7B
shows weight of the mice that received cefoperazone treat-
ment. FIG. 7C shows weight of the mice that received
cefoperazone treatment followed by vancomycin. FIG. 7D
shows weight of the mice that received cefoperazone treat-
ment followed by Composition 1. FIG. 7E shows weight of
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the mice that received cefoperazone treatment followed by
Composition E. FIG. 7F shows weight of the mice that
received cefoperazone treatment followed by composition
A. FIG. 7G shows weight of the mice that received cefop-
erazone treatment followed by composition B. FIG. 7H
shows weight of the mice that received cefoperazone treat-
ment followed by composition C. FIG. 71 shows weight of
the mice that received cefoperazone treatment followed by
composition D.

FIGS. 8A-8C show the load of C. difficile in colony
forming units (CFUs) in fecal pellets at various times post
infection with C. difficile. FIG. 8A shows C. difficile CFU/g
feces one-day post infection. FIG. 8B shows C. difficile
CFU/g feces 3 days post infection. FIG. 8C shows C. difficile
CFU/g feces 8 days post infection.

FIG. 9 shows experimental conditions evaluated in
Example 3, the results for which are presented in FIGS.
10-12.

FIG. 10 shows survival of the mice over time post
infection with C. difficile spores, according to the experi-
mental conditions shown in FIG. 9. Mice losing >20% body
weight of baseline were included in mortality numbers in
survival curves.

FIG. 11 shows weight of the mice at various times post
infection with C. difficile spores.

FIG. 12 shows the C. difficile burden in colony forming
units (CFUs) in fecal pellets collected from mice 1, 3, and
8 days post infection with C. difficile.

FIG. 13 shows the strains of Composition F. The genus-
species notation indicates the closest species based on the
sequence of the isolated strain.

FIG. 14 shows the classification by Clostridium cluster of
the strains in Composition F and their short-chain fatty acid
producing abilities.

FIG. 15 shows experimental conditions evaluated in
Example 4, the results for which are presented in FIGS.
16-18. The dosing days are relative to C. difficile infection.
FMT refers to Fecal Matter Transplant with fecal matter
isolated from mice or from humans.

FIG. 16 shows survival of the mice over time post
infection with C. difficile spores, according to the experi-
mental conditions shown in FIG. 15. Mice losing >20%
body weight of baseline were included in mortality numbers
in survival curves.

FIGS. 17A-17H show weight of the mice at various times
post infection with C. difficile spores. Groups of mice
received cefoperazone (Abx) treatment followed by the
indicated composition, then were administered C. difficile
spores. FIG. 17A shows weight of the mice that received
cefoperazone treatment. FIG. 17B shows weight of the mice
that received cefoperazone treatment followed by FMT with
fecal matter from a human. FIG. 17C shows weight of the
mice that received cefoperazone treatment followed by FMT
with fecal matter from a mouse. FIG. 17D shows weight of
the mice that received cefoperazone treatment followed by
Composition B on day -1. FIG. 17E shows weight of the
mice that received cefoperazone treatment followed by
Composition B on days -2 and -1. FIG. 17F shows weight
of the mice that received cefoperazone treatment followed
by Composition B on days -2, -1, 1, 2, and 3. FIG. 17G
shows weight of the mice that received cefoperazone treat-
ment followed by Composition F on day -1. FIG. 17H
shows weight of the mice that received cefoperazone treat-
ment followed by Composition F on days -2, -1, 1, 2, and
3.

FIGS. 18A-18B show the load of C. difficile in colony
forming units (CFUs) in fecal pellets at various times post
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infection with C. difficile. F1G. 18 A shows C. difficile CFU/g
feces 8 days post infection. FIG. 18B shows C. difficile
CFU/g feces 17 days post infection.

FIG. 19 shows the strains of Composition G. The genus-
species notation indicates the closest species based on the
sequence of the isolated strain.

FIG. 20 shows experimental conditions evaluated in
Example 5, the results for which are presented in FIGS.
21-23. Composition B1=Composition B with Bacteroides;
Composition B2=Composition B with Bacteroides but with-
out Flavonifractor plautii.

FIG. 21 shows survival of the mice over time post
infection with C. difficile spores, according to the experi-
mental conditions shown in FIG. 20. Mice losing >20%
body weight of baseline were included in mortality numbers
in survival curves.

FIGS. 22A-22] show weight of the mice at various times
post infection with C. difficile spores. FIG. 22A shows
weight of the mice that received vehicle control. FIG. 22B
shows weight of the mice that received Composition F. FIG.
22C shows weight of the mice that received Composition G.
FIG. 22D shows weight of the mice that received cefopera-
zone treatment followed by Composition B. FIG. 22E shows
weight of the mice that received cefoperazone treatment
followed by Composition B2 (=Composition B without
Flavonifractor plautii and with added Bacteroides). FIG.
22F shows weight of the mice that received cefoperazone
treatment followed by Composition B1 (=Composition B
with Bacteroides added). FIG. 22G shows weight of the
mice that received cefoperazone treatment followed by
frozen Composition B. FIG. 22H shows weight of the mice
that received cefoperazone treatment followed by ethanol
treated human fecal samples. FIG. 221 shows weight of the
mice that received cefoperazone treatment followed by
ethanol treated Composition B. FIG. 22J shows weight of
the mice that received cefoperazone treatment followed by
Composition J.

FIG. 23 shows the load of C. difficile in colony forming
units (CFUs) in fecal pellets at various times post infection
with C. difficile.

FIG. 24 shows weight of the indicated groups of mice at
various times post infection with C. difficile spores.

FIG. 25 shows experimental conditions evaluated in
Example 6, the results of which are presented in FIGS.
27-29.

FIG. 26 shows the strains in Composition H (SEQ ID
NO:14—VE202-13—Anaerotruncus colihominis (Cluster
1V); SEQ ID NO:16—VE202-16—Clostridium symbiosum
(Cluster XIVa); SEQ ID NO:21-189—Clostridium
innocuum (Cluster XVII); SEQ ID NO:82—PE9—
Clostridium disporicum (Cluster 1); SEQ ID NO:81—PE5—
Clostridium bolteae (Cluster XIVa); SEQ 1D NO:80—
VE202-18—FErysipelatoclostridium  ramosum  (Cluster
XVIID).

FIGS. 27A and 27B shows survival and weight loss of the
mice over time post infection with C. difficile spores, accord-
ing to the experimental conditions shown in FIG. 25. Mice
losing >20% body weight of baseline were included in
mortality numbers in survival curves. FIG. 29A shows
survival/mortality of mice that received the indicated treat-
ment prior to C. difficile infection. FIG. 29B shows the
weight over time of mice that received the indicated treat-
ment prior to C. difficile infection.

FIGS. 28A and 28B show results from the experimental
conditions shown in FIG. 25. FIG. 28A shows survival/
mortality of mice that received the indicated treatment prior
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to C. difficile infection. FIG. 28B shows the weight over time
of mice that received the indicated treatment prior to C.
difficile infection.

FIGS. 29A and 29B show the C. difficile burden in
CFU/gram feces collected from mice that received the
indicated treatment prior to C. difficile. FIG. 29A shows C.
difficile burden at one-day post C. difficile infection. FIG.
29B shows C. difficile burden at 4 days post C. difficile
infection. FIG. 29C shows C. difficile burden at 19 days post
C. difficile infection.

FIG. 30 shows that Composition B reduced the amount of
C. difficile Toxin B compared to no treatment controls: “2-1
(Cdiff)” and “2-4 (Cdiff)” and FMT. In addition, Composi-
tion B reduced the amount of C. difficile Toxin B compared
to Composition B with additional spores.

FIG. 31 shows Composition B reduced C. difficile growth
in in vitro competition experiments. Cultures of C. difficile
were incubated in the presence of B. thetaiotaomicron, C.
bifermentans, or Composition B, or in the absence of a
competing strain(s) (C. diff'only). The quantity of C. difficile
is presented as the percentage of the control (C. diff only).

FIG. 32 shows that inoculation with Composition B
induced the percentage of FoxP3+CD4+ cells (regulatory T
cells) in the intestine of germ-free mice as compared to
control mice (“GF”).

DETAILED DESCRIPTION OF THE
INVENTION

Disclosed herein are compositions comprising purified
bacterial strains and pharmaceutical compositions and food
products containing such compositions and bacterial strains.
Also disclosed are methods of treating a pathogenic infec-
tion, such as Clostridium difficile (C. difficile) infection, in a
subject by administering said compositions to the subject.

Various factors including antibiotic usage can induce
dysbiosis of the gastrointestinal tract, which may allow for
colonization by pathogenic microorganisms, such as C.
difficile. Such colonization or pathogenic infection can lead
to a variety of adverse effects in the subject including
diarrhea, which is one of the primary symptoms character-
istic of C. difficile infection (CDI). In the case of CDI,
diarrhea is thought to be a result of C. difficile production of
Toxin B (also referred to as cytotoxin TcdB), which results
in opening of the tight junctions between intestinal epithelial
cells, increasing vascular permeability, hemorrhage, and
inflammation.

The compositions described herein are effective in the
treatment of C. difficile infection. As shown herein, the
disclosed compositions are effective in suppressing the
pathogenic effects of C. difficile infection. The compositions
provided herein reduce the amount of C. difficile after
infection and thereby provide an effective method for elimi-
nating C. difficile from the body (e.g., the gut). The com-
positions provided herein induce the proliferation and/or
accumulation of regulatory T cells (Tregs), for example
when administered to a subject. Remarkably, the composi-
tions disclosed herein have been found to reduce or inhibit
production or activity of C. difficile Toxin B and thereby
represent effective compositions for the treatment or pre-
vention of CDI. The compositions disclosed herein have also
been found to inhibit the growth and/or survival of C.
difficile.

The present disclosure provides compositions comprising
purified bacterial strains that can be administered to subjects
experiencing or having experienced a pathogenic infection
to treat the infection. In some embodiments, the composi-
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tions may be administered to subjects who may be at risk for
a pathogenic infection. Such subjects include subjects who
previously had pathogenic infections, subjects who have
been treated with antibiotics and subjects who will undergo
a procedure that will put them at an increased risk for a
pathogenic infection (e.g., surgery and/or hospitalization).
In some embodiments, the pathogenic infection, is infection
by a pathogen that is present predominantly in the gut or the
intestine. In some embodiments, the pathogen that is present
predominantly in the gut or the intestine is Clostridium
difficile.

In some embodiments, the one or more of the bacterial
strains of the compositions provided herein colonize or
recolonize the intestinal tract or parts of the intestinal tract
(e.g., the colon or the cecum) of the subject. Such coloni-
zation or recolonization may also be referred to as grafting.
In some embodiments, the one or more of the bacterial
strains of the compositions recolonize the intestinal tract
(e.g., the colon or the cecum) of the subject after the
naturally present microbiome has been partially or com-
pletely removed, e.g., because of administration of antibi-
otics. In some embodiments, the one or more of the bacterial
strains of the compositions colonize a dysbiotic gastrointes-
tinal tract.

In some embodiments, the one or more of the bacterial
strains of the compositions can “outgrow” a pathogen, such
as C. difficile. Thus, in some embodiments, if a pathogen
(e.g., C. difficile) and one or more bacteria of compositions
provided herein are both present in the intestinal tract (e.g.,
the colon or the cecum), the one or more bacteria of
compositions provided herein grow faster (e.g., have a
shorter doubling time) than the pathogen, thereby preventing
the pathogen from accumulating in the intestinal tract (e.g.,
the colon or the cecum). In some embodiments, the faster
growth results because the one or more bacteria of the
compositions provided herein are better at grafting in the
intestinal tract (e.g., the colon or the cecum). In some
embodiments, the faster growth results because the one or
more bacteria of the compositions provided herein are better
at metabolizing nutrients present in the intestinal tract (e.g.,
the colon or the cecum). In some embodiments, the com-
positions of bacterial strains provided herein prevent or
inhibit production of bacterial toxins by the pathogenic
infection, or prevent or inhibit the cytopathic or cytotoxic
effects of such bacterial toxins. In some embodiments, the
bacterial strains of the compositions provided herein can
treat pathogenic infections, because of the synergy between
the bacterial strains. Thus, without being limiting, in some
embodiments, the combination of the bacterial strains of the
compositions provided herein act synergistically because the
combination of the strains is particularly well-suited to use
nutrients in the intestinal tract (e.g., the colon or the cecum),
or instance through metabolic interactions, and/or because
the combination is superior in grafting (e.g., by providing a
favorable microenvironment).

In some embodiments, a pathogenic infection such as C.
difficile is treated because the combination of bacterial
strains of the compositions provided herein is superior in the
use of nutrients when compared to the pathogen such as C.
difficile, thereby suppressing the growth of the pathogen
such as C. difficile. In some embodiments, a pathogenic
infection such as C. difficile is treated because the combi-
nation of bacterial strains of the compositions provided
herein is superior in grafting when compared to the pathogen
such as C. difficile, thereby suppressing the growth of the
pathogen such as C. difficile. In some embodiments, a
pathogenic infection such as C. difficile is treated because
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the combination of bacterial strains of the compositions
provided herein is superior in the use of nutrients and in
grafting when compared to the pathogen such as C. difficile,
thereby suppressing the growth of the pathogen such as C.
difficile. In some embodiments, a pathogenic infection such
as C. difficile is treated because the combination of bacterial
strains of the compositions provided herein inhibits the
growth and/or survival of the pathogen such as C. difficile.
In some embodiments, a pathogenic infection such as C.
difficile is treated because the combination of bacterial
strains of the compositions provided herein induces regula-
tory T cells (Tregs) in the subject that results in reduction or
elimination of the pathogen such as C. difficile. In some
embodiments, a pathogenic infection such as C. difficile is
treated because the combination of bacterial strains of the
compositions provided herein inhibits the growth and/or
survival of the pathogen and induces regulatory T cells
(Tregs) in the subject that results in reduction or elimination
of the pathogen such as C. difficile.

In some embodiments, the synergistic effect is provided
by the capacity of the combination to colonize specific
niches in the intestinal tract (e.g., the colon or the cecum).
In some embodiments, the synergistic effect is provided by
the capacity of the combination to metabolize specific
nutrients. In some embodiments, the synergistic effect is
provided by the capacity of the combination to provide
specific metabolites to the environment. Such specific
metabolites may suppress growth of the pathogen and/or
stimulate growth of non-pathogens. In some embodiments,
the synergistic effect is provided by the capacity of the
combination to provide short-chain fatty acids to the envi-
ronment. In some embodiments, the synergistic effect is
provided by the capacity of the combination to provide
specific short-chain fatty acids to the environment. In some
embodiments, the synergistic effect is provided by the
capacity of the combination to produce butyrate. In some
embodiments, the synergistic effect is provided by the
capacity of the combination to produce acetate. In some
embodiments, the synergistic effect is provided by the
capacity of the combination to produce lactate. In some
embodiments, the synergistic effect is provided by the
capacity of the combination to produce propionate. In some
embodiments, the synergistic effect is provided by the
capacity of the combination to produce succinate. In some
embodiments, the synergistic effect is provided by the
capacity of the combination to produce multiple metabolites.
In some embodiments, the synergistic effect is provided by
the capacity of the combination to produce multiple short-
chain fatty acids. In some embodiments, the synergistic
effect is provided by the capacity of the combination to
produce both butyrate and acetate. In some embodiments,
the synergistic effect is provided by the capacity of the
combination to produce both butyrate and lactate. In some
embodiments, the synergistic effect is provided by the
capacity of the combination to produce both butyrate and
propionate. In some embodiments, the synergistic effect is
provided by the capacity of the combination to produce both
butyrate and succinate. In some embodiments, the synergis-
tic effect is provided by the capacity of the combination to
produce butyrate, acetate and additional short-chain fatty
acids.

The bacterial strains used in the compositions provided
herein generally are isolated from the microbiome of healthy
individuals. In some embodiments, the compositions include
strains originating from a single individual. In some embodi-
ments, the compositions include strains originating from
multiple individuals. In some embodiments, the bacterial
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strains are obtained from multiple individuals, isolated and
grown up individually. The bacterial compositions that are
grown up individually may subsequently be combined to
provide the compositions of the disclosure. It should be
appreciated that the origin of the bacterial strains of the
compositions provided herein is not limited to the human
microbiome from a healthy individual. In some embodi-
ments, the bacterial strains originate from a human with a
microbiome in dysbiosis. In some embodiments, the bacte-
rial strains originate from non-human animals or the envi-
ronment (e.g., soil or surface water). In some embodiments,
the combinations of bacterial strains provided herein origi-
nate from multiple sources (e.g., human and non-human
animals) In some embodiments, the bacteria of the compo-
sitions provided herein are anaerobic bacteria. In some
embodiments, the bacteria of the compositions provided
herein are obligate anaerobic bacteria. In some embodi-
ments, the bacteria of the compositions provided herein are
clostridia. Clostridia may be classified into phylogenetic
clusters with other closely related strains and species. (See
e.g., Rajilic-Stojanovic, M., and de Vos, W. M. FEMS
Microbiol Rev 38, (2014) 996-1047). In general, clostridia
are classified as belonging to a specific cluster based on their
16S rRNA (or 16S rDNA) nucleic acid sequence. Methods
for determining the identity of specific bacterial species
based on their 16S rRNA (or 16S rDNA) nucleic acid
sequence are well known in the art (See e.g., Jumpstart
Consortium Human Microbiome Project Data Generation
Working, G. PLoS One (2012) 7, €39315).

Provided herein are compositions comprising bacterial
strains belonging to specific Clostridium clusters that have
been found to be effective in treating and/or preventing
pathogenic infection (e.g., C. difficile infection). In some
embodiments, at least one of the bacterial strains of the
composition belongs to Clostridium cluster IV. In some
embodiments, at least one of the bacterial strains of the
composition belongs to Clostridium cluster XIVa. In some
embodiments, at least one of the bacterial strains of the
composition belongs to Clostridium cluster XVII. In some
embodiments, at least one of the bacterial strains of the
composition belongs to Clostridium cluster 1. In some
embodiments, at least one of the bacterial strains of the
composition belongs to Clostridium cluster IX. In some
embodiments, at least one of the bacterial strains of the
composition belongs to Clostridium cluster XIVa and at least
one of the bacterial strains belongs to Clostridium cluster
XVII. In some embodiments, at least one of the bacterial
strains of the composition belongs to Clostridium cluster [V
and at least one of the bacterial strains belongs to
Clostridium cluster XVII. In some embodiments, at least one
of the bacterial strains of the composition belongs to
Clostridium cluster 1V, at least one of the bacterial strains
belongs to Clostridium cluster XIVa, and at least one of the
bacterial strains belongs to Clostridium cluster XVIL.

In some embodiments, the composition has at least twice
as many bacterial strains that belong to Clostridium cluster
XIVa when compared to the bacterial strains that belong to
Clostridium cluster IV. In some embodiments, at least two of
the bacterial strains of the composition belong to
Clostridium cluster IV and at least five of the bacterial
strains belong to Clostridium cluster XIVa. In some embodi-
ments, the composition has at least twice as many bacterial
strains that belong to Clostridium cluster XIVa when com-
pared to the bacterial strains that belong to Clostridium
cluster IV, and the composition has at least one strain that
belongs to Clostridium cluster XVII. In some embodiments,
at least two of the bacterial strains of the composition belong
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to Clostridium cluster 1V, at least five of the bacterial strains
belongs to Clostridium cluster XIVa, and at least one of the
bacterial strains belongs to Clostridium cluster XVIL.

In some embodiments, the compositions provided herein
do not include bacterial strains belonging to Clostridium
cluster XVIII. In some embodiments, the compositions
provided herein do not include bacterial strains belonging to
Clostridium cluster XVI1. In some embodiments, the com-
positions provided herein do not include bacterial strains
belonging to Clostridium cluster XI. In some embodiments,
the compositions provided herein do not include bacterial
strains belonging to Clostridium cluster 1.

In one aspect, the disclosure provides bacterial strains
comprising a 16S rDNA sequence with a nucleic acid
sequence selected from the group consisting of SEQ ID
NOs: 1-83 and 124-159. It should be appreciated that SEQ
ID NOs: 1-83 and 124-159 may include both full length and
partial 16S rDNA sequences.

In one aspect, the disclosure provides compositions com-
prising a bacterial strain comprising a 16S rDNA sequence
with a nucleic acid sequence selected from the group con-
sisting of SEQ ID NOs: 1-83 and 124-159. In one aspect, the
disclosure provides compositions comprising as an active
ingredient a bacterial strain comprising a 16S rDNA
sequence with a nucleic acid sequence selected from the
group consisting of SEQ ID NOs: 1-83 and 124-159. It
should be appreciated that for all compositions provided
herein, in some embodiments, the bacterial strain or the
bacterial strains are the active ingredient of the composition.

It should be appreciated that for all compositions provided
herein, in some embodiments, the bacterial strains are puri-
fied. Thus, for example the disclosure provides purified
bacterial strains comprising a 16S rDNA sequence with a
nucleic acid sequence selected from the group consisting of
SEQ ID NOs: 1-83 and 124-159. In addition, for example,
the disclosure provides compositions comprising purified
bacterial strains comprising a 16S rDNA sequence with a
nucleic acid sequence selected from the group consisting of
SEQ ID NOs: 1-83 and 124-159. The bacterial strains
disclosed herein originally may have been obtained and
purified from the microbiota of one or more human indi-
viduals or obtained from sources other than the human
microbiota, including soil and non-human microbiota. As
provided herein, in some embodiments, bacteria isolated
from the human microbiota, non-human microbiota, soil, or
any alternative source are purified prior to use in the
compositions and methods provided herein.

In one aspect, the disclosure provides compositions com-
prising one or more bacterial strains, wherein the one or
more bacterial strains comprise a 16S rDNA sequence with
a nucleic acid sequence selected from the group consisting
of SEQ ID NOs:1-83 and 124-159. In one aspect, the
disclosure provides compositions comprising one or more
bacterial strains wherein the one or more bacterial strains
comprise 16S rDNA sequences having at least 97% homol-
ogy with nucleic acid sequences selected from the group
consisting of SEQ ID NOs:1-83 and 124-159. As discussed
previously, in some embodiments, the bacterial strains are
purified. Thus, in one aspect, the disclosure provides com-
positions comprising one or more purified bacterial strains
wherein the one or more purified bacterial strains comprise
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NOs:1-83 and 124-159.

In one aspect, the disclosure provides compositions com-
prising two or more purified bacterial strains wherein the
two or more purified bacterial strains comprise 16S rDNA
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sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NOs:1-83 and 124-159. As discussed above, in some
embodiments, the bacterial strains are the active ingredient
of the composition. Thus, in some embodiments, the dis-
closure provides compositions comprising as an active
ingredient two or more purified bacterial strains wherein the
two or more purified bacterial strains comprise 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NOs:1-83 and 124-159.

In one aspect, the disclosure provides bacterial strains and
combinations of bacterial strains that are homologous or
have a high percent of homology with bacterial strains
comprising 16S rDNA sequences selected from the group
consisting of SEQ ID NOs:1-83 and 124-159. As discussed
previously, in some embodiments, the bacterial strains are
purified. The bacterial strains disclosed herein that have a
16S rDNA sequence with a nucleic acid sequence selected
from the group consisting of SEQ ID NOs:1-83 and 124-159
have a high percent of homology (e.g., greater than 90%)
with 16S rDNA sequences of bacterial strains that have been
described in various databases (See e.g., the National Center
for Biotechnology Information). Table 1 and Table 3 pro-
vides the closest known species by homology when the 16S
rDNA sequences comprising SEQ ID NOs:1-83 and 124-
159 are compared to 16S rDNA sequences of bacterial
species available in public databases. By way of example,
the bacterial strain comprising a 16S rDNA sequence with
SEQ ID NO:1 (also referred to herein as “Strain 717)
disclosed herein has the highest homology with a bacterial
strain of the species Blautia wexlerae as defined by Acces-
sion # NR_044054 (having 16S rDNA sequence SEQ ID
NO:94). While the bacterial strain with SEQ ID NO:1 has
homology with other published bacterial strains as well, the
highest homology is with a bacterial strain of the species
Blautia wexlerae as defined by Accession # NR_044054. In
this particular example the homology of SEQ ID NO:1 is
96.6% with SEQ ID NO:94 (corresponding to Blautia wex-
lerae). It should be appreciated that multiple bacterial strains
disclosed herein may have the highest homology with the
same species. (e.g., both SEQ ID NO:4 and SEQ ID NO:5
have the highest homology with a 16S rDNA sequence of a
strain of the species Blautia hansenii).

It should further be appreciated that the bacterial strains
disclosed herein that have a 16S rDNA sequence with a
nucleic acid sequence selected from the group consisting of
SEQ ID NOs:1-83 and 124-159, are also homologous to
other strains based on their whole genome sequence, or
subset of their whole genome sequence. Homologies based
on whole genome analysis are provided in Table 2 and Table
3.

In one aspect, the disclosure provides compositions com-
prising one or more bacterial strains wherein the one or more
bacterial strains are of species selected from the group
consisting of Clostridium hathewayi, Blautia hansenii,
Blautia producta, Blautia producta ATCC 27340,
Clostridium bacterium UCS5.1-1D4, Blautia coccoides,
Eubacterium contortum, Eubacterium fissicatena, Sellimona
intestinalis, Dracourtella massiliensis, Dracourtella massil-
iensis GD1, Ruminococcus tovques, Anaerostipes caccae,
Clostridium scindens, Marvinbryanta formatexigens, Eisen-
bergiella tayi, Flavinofractor plautii, Clostridium orbiscin-
dens 1_3_50AFAA, Lachnospiraceae bacterium
7_1_58FAA, Subdoligranulum, Anaerotruncus colihominis,
Anaerotruncus colihominis DSM 17241, Clostridium sym-
biosum, Clostridium symbiosum WAL-14163, Clostridium
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bolteae, Clostrdium bolteae 90A9, Dorea longicatena,
Dorea longicatena CAG:42, Clostridium innocuum, Erysip-
elotrichaceae_bacterium_21-3, Blautia wexlerae,
Clostridium disporicum, Erysipelatoclostridium ramosum,
Pseudoflavinofractor capillosus, Turicibacter sanguinis,
Lactobacillus mucosae, Ruminococcus obeum, Megaspha-
era elsdenii, Acidaminococcus fermentans, Acidaminococ-
cus intestine, Ruminococcus faecis, Bacteroides cellulosi-
Wyticus, Anaerostipes  hadrus, Eubacterium rectale,
Ruminococcus champanellensis, Ruminococcus albus, Bifi-
dobacterium bifidum, Blautia luti, Roseburia faecis, Fusi-
catenibacter saccharivorans, Roseburia faecis, Blautia
faecis, Dorea formicigenerans and Bacteroides ovatus.

In some embodiments, the disclosure provides composi-
tions comprising two or more bacterial strains, wherein the
two or more bacterial strains are of species selected from the
group consisting of Clostridium hathewayi, Blautia han-
senii, Blautia producta, Blautia producta ATCC 27340,
Clostridium bacterium UCS5.1-1D4, Blautia coccoides,
Eubacterium contortum, Eubacterium fissicatena, Sellimona
intestinalis, Dracourtella massiliensis, Dracourtella massil-
iensis GD1, Ruminococcus tovques, Anaerostipes caccae,
Clostridium scindens, Marvinbryanta formatexigens, Fisen-
bergiella tayi, Flavinofractor plautii, Clostridium orbiscin-
dens 1_3_50AFAA, Lachnospiraceae bacterium
7_1_58FAA, Subdoligranulum, Anaerotruncus colihominis,
Anaerotruncus colihominis DSM 17241, Clostridium sym-
biosum, Clostridium symbiosum WAL-14163, Clostridium
bolteae, Clostridium bolteae 90A9, Dorea longicatena,
Dorea longicatena CAG:42, Clostridium innocuum, Erysip-
elotrichaceae_bacterium_21-3, Blautia wexlerae,
Clostridium disporicum, Erysipelatoclostridium ramosum,
Pseudoflavinofractor capillosus, Turicibacter sanguinis,
Lactobacillus mucosae, Ruminococcus obeum, Megaspha-
era elsdenii, Acidaminococcus fermentans, Acidaminococ-
cus intestine, Ruminococcus faecis, Bacteroides cellulosi-
Wyticus, Anaerostipes  hadrus, Eubacterium rectale,
Ruminococcus champanellensis, Ruminococcus albus, Bifi-
dobacterium bifidum, Blautia luti, Roseburia faecis, Fusi-
catenibacter saccharivorans, Roseburia faecis, Blautia
faecis, Dorea formicigenerans and Bacteroides ovatus.

It should be appreciated that the compositions may
include multiple strains of a particular species. Thus, for
illustration, a non-limiting example of the compositions
disclosed herein, comprises one strain of Clostridium
hathewayi and two strains of Blautia hansenii.

The invention also encompasses compositions comprising
bacterial strains that are close in homology to and/or fall
within the species Clostridium hathewayi, Blautia hansenii,
Blautia producta, Blautia producta ATCC 27340, Clostridia
bacteria UCS5.1-1D4, Blautia coccoides, Eubacterium con-
tortum, Eubacterium fissicatena, Sellimona intestinalis,
Dracourtella massiliensis, Dracourtella massiliensis GDI1,
Ruminococcus torques, Anaerostipes caccae, Clostridium
scindens, Marvinbryanta formatexigens, FEisenbergiella
tayi, Flavinofractor plautii, Clostridium orbiscindens
1_3_50AFAA, Lachnospiraceae bacterium 7_1_58FAA,
Subdoligranulum, Anaerotruncus colihominis, Anaerotrun-
cus colihominis DSM 17241, Clostridium symbiosum,
Clostridium symbiosum WAL-14163, Clostridium bolteae,
Clostrdium bolteae 90A9, Dorea longicatena, Dorea longi-
catena CAG:42, Clostridium innocuum, Erysipelotrichace-
ae_bacterium_21-3, Blautia wexlerae, Clostridium dispori-
cum, Erysipelatoclostridium ramosum,
Pseudoflavinofractor capillosus, Turicibacter sanguinis,
Lactobacillus mucosae, Ruminococcus obeum, Megaspha-
era elsdenii, Acidaminococcus fermentans, Acidaminococ-
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cus intestine, Ruminococcus faecis, Bacteroides cellulosi-
Iyticus, Anaerostipes  hadrus, Eubacterium rectale,

Ruminococcus champanellensis, Ruminococcus albus, Bifi-
dobacterium bifidum, Blautia luti, Roseburia faecis, Fusi-
catenibacter saccharivorans, Roseburia faecis, Blautia
faecis, Dorea formicigenerans and Bacteroides ovatus.
Thus, in one embodiment, the compositions of the disclosure
include one or more bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NOs: 84-123. In some embodiments, the compositions of the
disclosure include two or more bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NOs:84-123.

In one aspect, the compositions of the disclosure include
two or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NOs:1-23 and 124-159. In some embodiments, the compo-
sitions of the disclosure include two or more bacterial strains
of species selected from the group consisting of Clostridium
hathewayi, Blautia hansenii, Blautia producta, Blautia pro-
ducta ATCC 27340, Clostridia bacteria UC5.1-1D4, Blautia
coccoides, Eubacterium contortum, Eubacterium fissicat-
ena, Sellimona intestinalis, Dracourtella massiliensis, Dra-
courtella  massiliensis  GDI1, Ruminococcus torques,
Anaerostipes caccae, Clostridium scindens, Marvinbryanta
formatexigens, Eisenbergiella tayi, Flavinofractor plautii,
Clostridium orbiscindens 1_3_50AFAA, Lachnospiraceae
bacterium T_1_S58FAA, Subdoligranulum, Anaerotruncus
colihominis, Anaerotruncus colihominis DSM 17241,
Clostridium symbiosum, Clostridium symbiosum WAL-
14163, Clostridium bolteae, Clostridium bolteae 90A9,
Dorea  longicatena, Dorea  longicatena CAG:42,
Clostridium innocuum, Erysipelotrichaceae_bacterium_21-
3, Blautia wexlerae, Turicibacter sanguinis, Lactobacillus
mucosae, and Bacteroides ovatus. In some embodiments, the
compositions of the disclosure include two or more purified
bacterial strains comprising 16S rDNA sequences having at
least 97% homology with nucleic acid sequences selected
from the group consisting of SEQ ID NO:87, SEQ ID
NO:88, SEQ ID NO:89, SEQ ID NO:90, SEQ ID NO:91,
SEQ ID NO:93, SEQ ID NO:94, SEQ ID NO:95, SEQ 1D
NO:97, SEQ ID NO:98, SEQ ID NO:99, SEQ ID NO:102,
SEQ ID NO:103, SEQ ID NO:105, SEQ ID NO:106, SEQ
ID NO:108, SEQ ID NO:109, SEQ ID NO:110, SEQ ID
NO:121, and SEQ ID NO:122.

In one aspect, the disclosure provides Composition A (See
e.g., FIG. 1, Table A). As shown in FIG. 1, Composition A
contains bacterial strains that comprise 16S rDNA sequences
with nucleic acid sequences: SEQ ID NO:3, SEQ ID NO:4,
SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9,
SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, and SEQ
1D NO:23. In some embodiments, the disclosure provides
compositions with two or more purified bacterial strains that
comprise 16S rDNA sequences with nucleic acid sequences
selected from the group consisting of SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:8, SEQ ID
NO:9, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, and
SEQ ID NO:23. In some embodiments, the disclosure pro-
vides compositions with five or more purified bacterial
strains that comprise 16S rDNA sequences with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:7, SEQ ID
NO:8, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:12, SEQ
1D NO:13, and SEQ ID NO:23. In some embodiments, the
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disclosure provides compositions with at least ten purified
bacterial strains, wherein the bacterial strains comprise 16S
rDNA sequences with nucleic acid sequences SEQ ID NO:3,
SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:8,
SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:12, SEQ ID
NO:13, and SEQ ID NO:23, respectively. In some embodi-
ments, the disclosure provides a composition consisting of
ten purified bacterial strains, wherein the bacterial strains
comprise 16S rDNA sequences with nucleic acid sequences
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:7,
SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:11, SEQ ID
NO:12, SEQ ID NO:13, and SEQ ID NO:23, respectively. In
some embodiments, the disclosure provides a composition
essentially consisting of ten purified bacterial strains,
wherein the bacterial strains comprise 16S rDNA sequences
with nucleic acid sequences SEQ ID NO:3, SEQ ID NO:4,
SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9,
SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, and SEQ
1D NO:23, respectively. As used herein, essentially consist-
ing of refers to a composition that includes no additional
bacterial strains.

In some embodiments, the disclosure provides composi-
tions with bacterial strains that comprise 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of: SEQ ID
NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:7, SEQ ID
NO:8, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:12, SEQ
ID NO:13, and SEQ ID NO:23. In some embodiments, the
disclosure provides compositions with two or more purified
bacterial strains that comprise 16S rDNA sequences having
at least 97% homology with nucleic acid sequences selected
from the group consisting of SEQ ID NO:3, SEQ ID NO:4,
SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9,
SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, and SEQ
ID NO:23. In some embodiments, the disclosure provides
compositions with five or more purified bacterial strains that
comprise 16S rDNA having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:7,
SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:11, SEQ ID
NO:12, SEQ ID NO:13, and SEQ ID NO:23. In some
embodiments, the disclosure provides compositions with at
least ten purified bacterial strains, wherein the bacterial
strains comprise 16S rDNA sequences having at least 97%
homology with nucleic acid sequences SEQ 1D NO:3, SEQ
ID NO:4, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:8, SEQ
1D NO:9, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13,
and SEQ ID NO:23, respectively. In some embodiments, the
disclosure provides a composition consisting of ten purified
bacterial strains, wherein the bacterial strains comprise 16S
rDNA sequences having at least 97% homology with nucleic
acid sequences SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5,
SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID
NO:11, SEQ ID NO:12, SEQ ID NO:13, and SEQ ID
NO:23, respectively. In some embodiments, the disclosure
provides a composition essentially consisting of ten purified
bacterial strains, wherein the bacterial strains comprise 16S
rDNA sequences having at least 97% homology with nucleic
acid sequences SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5,
SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID
NO:11, SEQ ID NO:12, SEQ ID NO:13, and SEQ ID
NO:23, respectively.

The bacterial strains in Composition A are related to the
following bacterial species: Clostridium hathewayi, Blautia
hansenii, Blautia producta, Blautia coccoides, Eubacterium
contortum, Eubacterium fissicatena, Anaerostipes caccae,
Clostridium scindens, Marvinbryanta formatexigens, and
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Eisenbergiella tayi (See e.g., Table 1). It should be appre-
ciated that multiple bacterial strains of the compositions
disclosed herein can have the same related bacterial species.
For instance, the bacterial strains having 16S rDNA
sequences with nucleic acid sequences SEQ ID NO:4, SEQ
ID NO:5 and SEQ ID NO:7 all have Blautia hansenii as
related species. In some embodiments, the disclosure pro-
vides compositions with two or more bacteria of species
selected from the group consisting of Clostridium
hathewayi, Blautia hansenii, Blautia producta, Blautia coc-
coides, Eubacterium contortum, Eubacterium fissicatena,
Anaerostipes caccae, Clostridium scindens, Marvinbryanta
formatexigens, and FEisenbergiella tayi. In some embodi-
ments, the disclosure provides compositions with two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:87, SEQ ID NO:88, SEQ ID NO:89, SEQ ID NO:99,
SEQ ID NO:103, SEQ ID NO:105, SEQ ID NO:106, SEQ
ID NO:108, SEQ ID NO:109, and SEQ ID NO:121.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:3, SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO:§, SEQ ID
NO:9, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, and
SEQ ID NO:23. In some embodiments, the composition
comprises two or more purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:8,
SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:12, SEQ ID
NO:13, and SEQ ID NO:23. In some embodiments, the
composition comprises two or more purified bacterial strains
comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ
1D NO:12, SEQ ID NO:13, and SEQ ID NO:23. In some
embodiments, the composition comprises two or more puri-
fied bacterial strains comprising 16S rDNA sequences hav-
ing at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ
1D NO:12, SEQ ID NO:13, and SEQ ID NO:23. In some
embodiments, the composition comprises two or more puri-
fied bacterial strains comprising 16S rDNA sequences hav-
ing at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:3, SEQ ID
NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ
1D NO:12, SEQ ID NO:13, and SEQ ID NO:23. In some
embodiments, the composition comprises two or more puri-
fied bacterial strains comprising 16S rDNA sequences hav-
ing at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:3, SEQ ID
NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:11, SEQ
1D NO:12, SEQ ID NO:13, and SEQ ID NO:23. In some
embodiments, the composition comprises two or more puri-
fied bacterial strains comprising 16S rDNA sequences hav-
ing at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:5; SEQ ID NO:7, SEQ ID NO:8, and
SEQ ID NO:13.

Each of the bacterial strains of Composition A are
BaiCD+, meaning that the bacterial strains encode, or are
predicted to encode, the bile inducible operon gene BaiCD
and/or a protein with stereospecific NAD(H)-dependent
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3-oxo-A*-cholenoic acid oxidoreductase activity. The
BaiCD status of a bacterial strain can be determined for
instance by PCR (See e.g., Wells et al. Clin Chim Acta
(2003) May; 331(1-2):127-34). Furthermore, each of the
strains of Composition A are classified as belonging to
Clostridium cluster XIVa. In some embodiments, the dis-
closure provides compositions comprising two or more
bacterial strains, wherein the bacterial strains are BaiCD+
strains. In some embodiments, the disclosure provides com-
positions comprising two or more bacterial strains, wherein
the bacterial strains are BaiCD+ and belong to Clostridium
cluster XIVa. In some embodiments of the compositions
comprising two or more bacterial strains that are BaiCD+
strains and that belong to Clostridium cluster XIVa, the
compositions do not include bacterial strains that belong to
Clostridium cluster IV.

In some embodiments, the disclosure provides composi-
tions with two or more purified bacterial strains that com-
prise 16S rDNA sequences having at least 97% homology
with nucleic acid sequences selected from the group con-
sisting of SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ
ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:11,
SEQ ID NO:12, SEQ ID NO:13, and SEQ ID NO:23,
wherein all the bacterial strains belong to Clostridium clus-
ter XIVa.

TABLE A

Composition A

SEQ_03 - 5 - Clostridium_hathewayi (XIVa)*

SEQ_04 - 7 - Blautia_hansenii (XIVa)*

SEQ_05 - 10 - Blautia_hansenii (XIVa)*

SEQ_07 - 59 - Blautia_producta/Blautia_coccoides (XIVa)
SEQ_08 - 79 - Blautia_hansenii (XIVa)*

SEQ_09 - VE202-21 - Eubacterium_contortum/
Eubacterium_fissicatena (XIVa)*

SEQ_11 - VE202-9 - Anaerostipes_caccae (XIVa)*
SEQ_12 - VE202-26-Clostridium_scindens (XIVa)*
SEQ_13 - 136 - Marvinbryantia_formatexigens (XIVa)*
SEQ_23 - VE202-29 - Eisenbergiella_tayi (XIVa)*

*= BaiCD*

In one aspect, the disclosure provides Composition B (See
e.g., FIG. 1, Table B). As shown in FIG. 1, Composition B
contains bacterial strains that comprise 16S rDNA sequences
with nucleic acid sequences: SEQ ID NO:10, SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, and SEQ
ID NOs: 124-159. In some embodiments, the compositions
include two or more purified bacterial strains comprising
16S rDNA sequences with nucleic acid sequences selected
from the group consisting of SEQ ID NO:10, SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, and SEQ
ID NOs: 124-159. In some embodiments, the compositions
include two or more purified bacterial strains comprising
16S rDNA sequences with nucleic acid sequences selected
from the group consisting of SEQ ID NO:10, SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:20, and SEQ ID NO:21. In
some embodiments, the compositions include two or more
purified bacterial strains comprising 16S rDNA sequences
with nucleic acid sequences selected from the group con-
sisting of SEQ ID NOs: 124-159. In some embodiments, the
compositions include two or more purified bacterial strains
comprising 16S rDNA sequences with nucleic acid
sequences selected from the group consisting of SEQ ID
NO: 124, SEQ ID NO:129, SEQ ID NO:132, SEQ ID
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NO:137, SEQ ID NO:141, SEQ ID NO:146, SEQ ID
NO:152 and SEQ ID NO:157.

In some embodiments, the compositions include five or
more purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, SEQ ID NO:21, and SEQ ID NOs: 124-159.
In some embodiments, the compositions include five or
more purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, and SEQ ID NO:21. In some embodiments,
the compositions include five or more purified bacterial
strains comprising 16S rDNA sequences with nucleic acid
sequences selected from the group consisting of SEQ ID
NOs: 124-159. In some embodiments, the compositions
include five or more purified bacterial strains comprising
16S rDNA sequences with nucleic acid sequences selected
from the group consisting of SEQ ID NO: 124, SEQ ID
NO:129, SEQ ID NO:132, SEQ ID NO:137, SEQ ID
NO:141, SEQ ID NO:146, SEQ ID NO:152 and SEQ ID
NO:157.

In some embodiments, the compositions include at least
eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, SEQ ID NO:21, and SEQ ID NOs: 124-159,
respectively. In some embodiments, the compositions
include at least eight purified bacterial strains comprising
16S rDNA sequences with nucleic acid sequences selected
from the group consisting of SEQ ID NO:10, SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:20, and SEQ ID NO:21,
respectively. In some embodiments, the compositions
include at least eight purified bacterial strains comprising
16S rDNA sequences with nucleic acid sequences selected
from the group consisting of SEQ ID NOs: 124-159, respec-
tively. In some embodiments, the compositions include at
least eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
group consisting of SEQ ID NO: 124, SEQ ID NO:129, SEQ
ID NO:132, SEQ ID NO:137, SEQ ID NO:141, SEQ ID
NO:146, SEQ ID NO:152 and SEQ ID NO:157.

In some embodiments, the composition consists of at least
eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, SEQ ID NO:21, and SEQ ID NOs: 124-159,
respectively. In some embodiments, the composition con-
sists of at least eight purified bacterial strains comprising
16S rDNA sequences with nucleic acid sequences SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, and SEQ
1D NO:21, respectively. In some embodiments, the compo-
sition consists of eight purified bacterial strains comprising
16S rDNA sequences with nucleic acid sequences selected
from the group consisting of SEQ 1D NOs:124-159, respec-
tively. In some embodiments, the compositions consists of at
least eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences SEQ ID NO: 124,
SEQ ID NO:129, SEQ ID NO:132, SEQ ID NO:137, SEQ
ID NO:141, SEQ ID NO:146, SEQ ID NO:152 and SEQ ID
NO:157.
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In some embodiments, the composition essentially con-
sists of at least eight purified bacterial strains comprising
16S rDNA sequences with nucleic acid sequences selected
from the group consisting of SEQ ID NO:10, SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, and SEQ
ID NOs: 124-159, respectively. In some embodiments, the
composition essentially consists of at least eight purified
bacterial strains comprising 16S rDNA sequences with
nucleic acid sequences SEQ ID NO:10, SEQ ID NO:14,
SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID
NO:19, SEQ ID NO:20, and SEQ ID NO:21, respectively. In
some embodiments, the composition essentially consists of
at least eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
group consisting of SEQ ID NOs:124-159, respectively. In
some embodiments, the composition essentially consists of
at least eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences SEQ ID NO: 124,
SEQ ID NO:129, SEQ ID NO:132, SEQ ID NO:137, SEQ
ID NO:141, SEQ ID NO:146, SEQ ID NO:152 and SEQ ID
NO:157.

In some embodiments, the compositions include eight
purified bacterial strains comprising 16S rDNA sequences
with nucleic acid sequences selected from the group con-
sisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15,
SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID
NO:20, SEQ ID NO:21, and SEQ ID NOs: 124-159, respec-
tively. In some embodiments, the compositions include eight
purified bacterial strains comprising 16S rDNA sequences
with nucleic acid sequences selected from the group con-
sisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15,
SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID
NO:20, and SEQ ID NO:21, respectively. In some embodi-
ments, the compositions include eight purified bacterial
strains comprising 16S rDNA sequences with nucleic acid
sequences selected from the group consisting of SEQ ID
NOs: 124-159, respectively. In some embodiments, the
compositions include eight purified bacterial strains com-
prising 16S rDNA sequences with nucleic acid sequences
selected from the group consisting of SEQ ID NO: 124, SEQ
ID NO:129, SEQ ID NO:132, SEQ ID NO:137, SEQ ID
NO:141, SEQ ID NO:146, SEQ ID NO:152 and SEQ ID
NO:157.

In some embodiments, the composition consists of eight
purified bacterial strains comprising 16S rDNA sequences
with nucleic acid sequences selected from the group con-
sisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15,
SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID
NO:20, SEQ ID NO:21, and SEQ ID NOs: 124-159, respec-
tively. In some embodiments, the composition consists of
eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences SEQ ID NO:10, SEQ
1D NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:20, and SEQ ID NO:21,
respectively. In some embodiments, the composition con-
sists of eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
group consisting of SEQ ID NOs:124-159, respectively. In
some embodiments, the compositions consists of eight puri-
fied bacterial strains comprising 16S rDNA sequences with
nucleic acid sequences SEQ ID NO: 124, SEQ ID NO:129,
SEQ ID NO:132, SEQ ID NO:137, SEQ ID NO:141, SEQ
1D NO:146, SEQ ID NO:152 and SEQ ID NO:157.

In some embodiments, the composition essentially con-
sists of eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
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group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, SEQ ID NO:21, and SEQ ID NOs: 124-159,
respectively. In some embodiments, the composition essen-
tially consists of eight purified bacterial strains comprising
16S rDNA sequences with nucleic acid sequences SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, and SEQ
1D NO:21, respectively. In some embodiments, the compo-
sition essentially consists of eight purified bacterial strains
comprising 16S rDNA sequences with nucleic acid
sequences selected from the group consisting of SEQ ID
NOs:124-159, respectively. In some embodiments, the com-
position essentially consists of eight purified bacterial strains
comprising 16S rDNA sequences with nucleic acid
sequences SEQ 1D NO: 124, SEQ ID NO:129, SEQ ID
NO:132, SEQ ID NO:137, SEQ ID NO:141, SEQ ID
NO:146, SEQ ID NO:152, and SEQ ID NO:157.

In one aspect, the disclosure provides a composition that
contains bacterial strains that comprise 16S rDNA sequences
with nucleic acid sequences: SEQ ID NO:10, SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:21, SEQ ID NO:22, and SEQ
ID NOs: 124-159. In one aspect, the disclosure provides a
composition that contains bacterial strains that comprise 16S
rDNA sequences with nucleic acid sequences: SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, and SEQ
1D NO:22. In one aspect, the disclosure provides a compo-
sition that contains bacterial strains that comprise 16S rDNA
sequences with nucleic acid sequences: SEQ ID NOs: 124-
159. In one aspect, the disclosure provides a composition
that contains bacterial strains that comprise 16S rDNA
sequences with nucleic acid sequences: SEQ ID NO: 124,
SEQ ID NO:129, SEQ ID NO:132, SEQ ID NO:137, SEQ
ID NO:141, SEQ ID NO:146, SEQ ID NO:152 and SEQ ID
NO:157.

In some embodiments, the compositions include two or
more purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:21, SEQ ID NO:22, SEQ ID NOs: 124-145, and
SEQ ID NOs: 152-159. In some embodiments, the compo-
sitions include two or more purified bacterial strains com-
prising 16S rDNA sequences with nucleic acid sequences
selected from the group consisting of SEQ ID NO:10, SEQ
ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:21, and SEQ ID NO:22. In
some embodiments, the compositions include two or more
purified bacterial strains comprising 16S rDNA sequences
with nucleic acid sequences selected from the group con-
sisting of SEQ ID NO:22, SEQ ID NOs: 124-145, and SEQ
ID NOs: 152-159. In some embodiments, the compositions
include two or more purified bacterial strains comprising
16S rDNA sequences with nucleic acid sequences selected
from the group consisting of SEQ ID NO: 124, SEQ ID
NO:129, SEQ ID NO:132, SEQ ID NO:137, SEQ ID
NO:141, SEQ ID NO:146, SEQ ID NO:152, and SEQ ID
NO:157.

In some embodiments, the compositions include five or
more purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:21, SEQ ID NO:22, and SEQ ID NOs: 124-145,
and SEQ ID NOs: 152-159. In some embodiments, the
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compositions include five or more purified bacterial strains
comprising 16S rDNA sequences with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, and SEQ
ID NO:22. In some embodiments, the compositions include
five or more purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
group consisting of SEQ ID NO: 22, SEQ ID NOs: 124-145,
and SEQ ID NOs: 152-159. In some embodiments, the
compositions include five or more purified bacterial strains
comprising 16S rDNA sequences with nucleic acid
sequences selected from the group consisting of SEQ ID
NO: 124, SEQ ID NO:129, SEQ ID NO:132, SEQ ID
NO:137, SEQ ID NO:141, SEQ ID NO:146, SEQ ID
NO:152 and SEQ ID NO:157.

In some embodiments, the compositions include at least
eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQID NO:21, SEQ ID NO:22, SEQ ID NOs: 124-145, and
SEQ ID NOs: 152-159, respectively. In some embodiments,
the compositions include at least eight purified bacterial
strains comprising 16S rDNA sequences with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, and SEQ
1D NO:22, respectively. In some embodiments, the compo-
sitions include at least eight purified bacterial strains com-
prising 16S rDNA sequences with nucleic acid sequences
selected from the group consisting of SEQ ID NO:22, SEQ
ID NOs: 124-145, and SEQ ID NOs: 152-159. In some
embodiments, the compositions include five or more puri-
fied bacterial strains comprising 16S rDNA sequences with
nucleic acid sequences selected from the group consisting of
SEQ ID NO: 124, SEQ ID NO:129, SEQ ID NO:132, SEQ
ID NO:137, SEQ ID NO:141, SEQ ID NO:146, SEQ ID
NO:152 and SEQ ID NO:157.

In some embodiments, the composition consists of at least
eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQID NO:21, SEQ ID NO:22, SEQ ID NOs: 124-145, and
SEQ ID NOs: 152-159, respectively. In some embodiments,
the composition consists of at least eight purified bacterial
strains comprising 16S rDNA sequences with nucleic acid
sequences SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15,
SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID
NO:21, and SEQ ID NO:22, respectively. In some embodi-
ments, the composition consists of at least eight purified
bacterial strains comprising 16S rDNA sequences with
nucleic acid sequences selected from the group consisting of
SEQ ID NO: 22, SEQ ID NOs: 124-145, and SEQ ID NOs:
152-159. In some embodiments, the composition consists of
at least eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences SEQ ID NO: 124,
SEQ ID NO:129, SEQ ID NO:132, SEQ ID NO:137, SEQ
ID NO:141, SEQ ID NO:146, SEQ ID NO:152 and SEQ ID
NO:157.

In some embodiments, the composition essentially con-
sists of at least eight purified bacterial strains comprising
16S rDNA sequences with nucleic acid sequences selected
from the group consisting of SEQ ID NO:10, SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:21, SEQ ID NO:22, SEQ ID
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NOs: 124-145, and SEQ ID NOs: 152-159, respectively. In
some embodiments, the composition essentially consists of
at least eight purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences SEQ ID NO:10, SEQ
ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:21, and SEQ ID NO:22,
respectively. In some embodiments, the composition essen-
tially consists of at least eight purified bacterial strains
comprising 16S rDNA sequences with nucleic acid
sequences selected from the group consisting of SEQ ID
NO: 22, SEQ ID NOs: 124-145, and SEQ ID NOs: 152-159.
In some embodiments, the composition essentially consists
of at least eight purified bacterial strains comprising 16S
rDNA sequences with nucleic acid sequences SEQ ID NO:
124, SEQ 1D NO:129, SEQ ID NO:132, SEQ ID NO:137,
SEQ ID NO:141, SEQ ID NO:146, SEQ ID NO:152 and
SEQ ID NO:157.

In one aspect, the disclosure provides compositions that
contain bacterial strains that comprise 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
selected from the group consisting of: SEQ ID NO:10, SEQ
ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, and SEQ
ID NO: 124-159. In one aspect, the disclosure provides
compositions that contain bacterial strains that comprise 16S
rDNA sequences having at least 97% homology with nucleic
acid sequences: SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, and SEQ ID NO:21. In one aspect, the
disclosure provides compositions that contain bacterial
strains that comprise 16S rDNA sequences having at least
97% homology with nucleic acid sequences selected from
the group consisting of: SEQ ID NOs: 124-159. In one
aspect, the disclosure provides compositions that contain
bacterial strains that comprise 16S rDNA sequences having
at least 97% homology with nucleic acid sequences SEQ ID
NO: 124, SEQ ID NO:129, SEQ ID NO:132, SEQ ID
NO:137, SEQ ID NO:141, SEQ ID NO:146, SEQ ID
NO:152 and SEQ ID NO:157.

In some embodiments, the compositions include two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, SEQ 1D
NO:21, and SEQ ID NOs: 124-159. In some embodiments,
the compositions include two or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, and SEQ ID NO:21. In some embodiments,
the compositions include two or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NOs: 124-159. In some embodi-
ments, the compositions include two or more purified bac-
terial strains comprising 16S rDNA sequences having at
least 97% homology with nucleic acid sequences selected
from the group consisting of SEQ ID NO: 124, SEQ ID
NO:129, SEQ ID NO:132, SEQ ID NO:137, SEQ ID
NO:141, SEQ ID NO:146, SEQ ID NO:152 and SEQ ID
NO:157.

In some embodiments, the compositions include five or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
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NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, SEQ ID
NO:21, and SEQ ID NOs: 124-159. In some embodiments,
the compositions include five or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, and SEQ ID NO:21. In some embodiments,
the compositions include five or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NOs: 124-159. In some embodi-
ments, the compositions include five or more purified bac-
terial strains comprising 16S rDNA sequences having at
least 97% homology with nucleic acid sequences selected
from the group consisting of SEQ ID NO: 124, SEQ ID
NO:129, SEQ ID NO:132, SEQ ID NO:137, SEQ ID
NO:141, SEQ ID NO:146, SEQ ID NO:152 and SEQ ID
NO:157.

In some embodiments, the compositions include at least
eight purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, SEQ ID
NO:21, and SEQ ID NO: 124-159, respectively. In some
embodiments, the compositions include at least eight puri-
fied bacterial strains comprising 16S rDNA sequences hav-
ing at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:10, SEQ
1D NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:20, and SEQ ID NO:21,
respectively. In some embodiments, the compositions
include at least eight purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NOs: 124-159. In some embodiments, the compo-
sitions include at least eight purified bacterial strains com-
prising 16S rDNA sequences having at least 97% homology
with nucleic acid sequences selected from the group con-
sisting of SEQ ID NO: 124, SEQ ID NO:129, SEQ ID
NO:132, SEQ ID NO:137, SEQ ID NO:141, SEQ ID
NO:146, SEQ ID NO:152 and SEQ ID NO:157.

In some embodiments, the composition consists of at least
eight purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, SEQ ID
NO:21, and SEQ ID NOs: 124-159, respectively. In some
embodiments, the composition consists of at least eight
purified bacterial strains comprising 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID
NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20,
and SEQ ID NO:21, respectively. In some embodiments, the
composition consists of at least eight purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NOs:124-159, respectively. In
some embodiments, the composition consists of at least
eight purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences SEQ 1D NO: 124, SEQ ID NO:129, SEQ ID
NO:132, SEQ ID NO:137, SEQ ID NO:141, SEQ ID
NO:146, SEQ ID NO:152 and SEQ ID NO:157.
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In some embodiments, the composition essentially con-
sists of at least eight purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID
NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20,
SEQ ID NO:21, and SEQ ID NO: 124-159, respectively. In
some embodiments, the composition essentially consists of
at least eight purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15,
SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID
NO:20, and SEQ ID NO:21, respectively. In some embodi-
ments, the composition essentially consists of at least eight
purified bacterial strains comprising 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NOs: 124-
159, respectively. In some embodiments, the composition
essentially consists of at least eight purified bacterial strains
comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences SEQ ID NO: 124,
SEQ ID NO:129, SEQ ID NO:132, SEQ ID NO:137, SEQ
ID NO:141, SEQ ID NO:146, SEQ ID NO:152 and SEQ ID
NO:157.

In one aspect, the disclosure provides a composition that
contains bacterial strains that comprise 16S rDNA sequences
having at least 97% homology with nucleic acid sequences:
SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID
NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21,
SEQ ID NO:22, SEQ ID NO: 124-145, and SEQ ID NOs:
152-159. In one aspect, the disclosure provides a composi-
tion that contains bacterial strains that comprise 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences: SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15,
SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID
NO:21, and SEQ ID NO:22. In one aspect, the disclosure
provides a composition that contains bacterial strains that
comprise 16S rDNA sequences having at least 97% homol-
ogy with nucleic acid sequences: SEQ ID NO:22, SEQ ID
NO: 124-145, and SEQ ID NOs: 152-159.

In some embodiments, the compositions include two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ ID
NO:22, and SEQ ID NO: 124-145, and SEQ ID NOs:
152-159. In some embodiments, the compositions include
two or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, and SEQ
1D NO:22. In some embodiments, the compositions include
two or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO: 22, SEQ ID NO: 124-145, and SEQ ID NOs: 152-159.

In some embodiments, the compositions include five or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ ID
NO:22, SEQ ID NO: 124-145, and SEQ ID NOs: 152-159.
In some embodiments, the compositions include five or
more purified bacterial strains comprising 16S rDNA
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sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, and SEQ
ID NO:22. In some embodiments, the compositions include
five or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO: 20, SEQ ID NO: 124-145, and SEQ ID NOs: 152-159.

In some embodiments, the compositions include at least
eight purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ ID
NO:22, SEQ ID NO: 124-145, and SEQ ID NOs: 152-159,
respectively. In some embodiments, the compositions
include at least eight purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID
NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21,
and SEQ ID NO:22, respectively. In some embodiments, the
compositions include at least eight purified bacterial strains
comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO: 22, SEQ ID NO: 124-145,
and SEQ ID NOs: 152-159.

In some embodiments, the composition consists of at least
eight purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15,
SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID
NO:21, SEQ ID NO:22, SEQ ID NO: 124-145, and SEQ ID
NOs: 152-159, respectively. In some embodiments, the
composition consists of at least eight purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences SEQ 1D NO:10, SEQ
1D NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:21, and SEQ ID NO:22,
respectively. In some embodiments, the composition con-
sists of at least eight purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences SEQ ID NO: 22, SEQ ID NO:
124-145, and SEQ ID NOs: 152-159.

In some embodiments, the composition essentially con-
sists of at least eight purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences SEQ ID NO:10, SEQ ID NO:14,
SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID
NO:19, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:
124-145, and SEQ ID NOs: 152-159, respectively. In some
embodiments, the composition essentially consists of at least
eight purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15,
SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID
NO:21, and SEQ ID NO:22, respectively. In some embodi-
ments, the composition essentially consists of at least eight
purified bacterial strains comprising 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
SEQ ID NO: 22, SEQ ID NO: 124-145, and SEQ ID NOs:
152-159.

In one aspect, the disclosure provides a composition that
contains bacterial strains that comprise 16S rDNA sequences
with nucleic acid sequences: SEQ ID NO:10, SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
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SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ 1D
NO:21, SEQ ID NO:22, and SEQ ID NO: 124-159. In one
aspect, the disclosure provides a composition that contains
bacterial strains that comprise 16S rDNA sequences with
nucleic acid sequences: SEQ ID NO:10, SEQ ID NO:14,
SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ 1D
NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21,
and SEQ ID NO:22. In one aspect, the disclosure provides
a composition that contains bacterial strains that comprise
16S rDNA sequences with nucleic acid sequences: SEQ ID
NO:18, SEQ ID NO:22, and SEQ ID NO: 124-159.

In some embodiments, the compositions include two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ 1D
NO:20, SEQ ID NO:21, SEQ ID NO:22, and SEQ ID NO:
124-159. In some embodiments, the compositions include
two or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ 1D
NO:20, SEQ ID NO:21, and SEQ ID NO:22. In some
embodiments, the compositions include two or more puri-
fied bacterial strains comprising 16S rDNA sequences hav-
ing at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:18, SEQ
ID NO:22, and SEQ ID NO: 124-159.

In some embodiments, the compositions include five or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ 1D
NO:20, SEQ ID NO:21, SEQ ID NO:22, and SEQ ID NOs:
124-159. In some embodiments, the compositions include
five or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ 1D
NO:20, SEQ ID NO:21, and SEQ ID NO:22. In some
embodiments, the compositions include five or more puri-
fied bacterial strains comprising 16S rDNA sequences hav-
ing at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:18, SEQ
ID NO:22, and SEQ ID NOs: 124-159.

In some embodiments, the compositions include at least
ten purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ 1D
NO:20, SEQ ID NO:21, SEQ ID NO:22, and SEQ ID NOs:
124-159, respectively. In some embodiments, the composi-
tions include at least ten purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ 1D
NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19,
SEQ ID NO:20, SEQ ID NO:21, and SEQ ID NO:22,
respectively. In some embodiments, the compositions
include at least ten purified bacterial strains comprising 16S
rDNA sequences having at least 97% homology with nucleic
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acid sequences selected from the group consisting of SEQ
ID NO: 18, SEQ ID NO: 22, and SEQ ID NOs: 124-159.

In some embodiments, the composition consists of ten
purified bacterial strains comprising 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:10, SEQ
1D NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID
NO:21, SEQ ID NO:22, and SEQ ID NO: 124-159, respec-
tively. In some embodiments, the composition consists of
ten purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15,
SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID
NO:19, SEQ ID NO:20, SEQ ID NO:21, and SEQ ID
NO:22, respectively. In some embodiments, the composition
consists of ten purified bacterial strains comprising 16S
rDNA sequences having at least 97% homology with nucleic
acid sequences selected from the group consisting of SEQ
ID NO:18, SEQ ID NO:22, SEQ ID NOs: 124-159, respec-
tively.

In some embodiments, the composition essentially con-
sists of ten purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID
NO:20, SEQ ID NO:21, SEQ ID NO:22, and SEQ ID NO:
124-159, respectively. In some embodiments, the composi-
tion essentially consists of ten purified bacterial strains
comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences SEQ 1D NO:10, SEQ
1D NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID
NO:21, and SEQ ID NO:22, respectively. In some embodi-
ments, the composition essentially consists of ten purified
bacterial strains comprising 16S rDNA sequences having at
least 97% homology with nucleic acid sequences selected
from the group consisting of SEQ ID NO:18, SEQ ID
NO:22, and SEQ ID NO: 124-159, respectively.

The bacterial strains in Composition B are related to the
following bacterial species: Flavinofractor plautii, Lachno-
spiraceae, bacterium T_1_S8FAA, Subdoligranulum
Anaerotruncus colihominis, Eubacterium fissicatena, Rumi-
nococcus torques Clostridium symbiosum, Clostridium bol-
teae, Dorea longicatena, Blautia producta, Clostridium
innocuum, and Erysipelotrichaceae_bacterium_21-3 (See
e.g., Table 2).

Selected strains were subjected to whole genome
sequencing using a PacBio Biosciences platform (Menlo
Park, Calif.) and sequences were assembled into whole
genomes (Table 3). The 16S rDNA sequences were identi-
fied using Prokka and Barrnap. It was found that several
strains contained more than one 168 sequence. All identified
16S rRNA gene nucleotide sequences for each strain were
then clustered at 97% identity using the usearch (v 5.2.236)
algorithm and the cluster seed sequence was selected as the
representative sequence for each Composition B strain (The
Consensus 16S sequence: column labeled “*Consensus SEQ
ID # of 16S region as determined by WGS” in Table 3).
Table 3 provides identification of the indicated strains
included in Composition B based on Sanger sequencing of
the 16S region as well as on whole genome sequencing
(WGS). The closest species of the bacterial strains were
identified both by comparison to a 16S database (column
labeled: “Closest species based on Consensus SEQ ID # of
168 region as compared with 16S database”) and to whole
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genome databases (column labeled: “Closest species based
on WGS compared versus WG databases).

Based on identification of 16S sequences through whole
genome sequencing, and by comparing these sequences with
16S databases, the bacterial strains in Composition B are
related to the following bacterial species: Clostridium bol-
teae, Anaerotruncus colihominis, Dracourtella massiliensis,
Clostridium symbiosum Blautia producta, Dorea longicat-
ena Clostridium innocuum and Flavinofractor plautii (see,
e.g., Table 3).

Based on whole genome sequencing and comparing of the
whole genome to whole genome databases, the bacterial
strains in Composition B are most closely related to the
following bacterial species: Clostridium bolteae 90A9,
Anaerotruncus colihominis DSM 17241, Dracourtella
massiliensis GD1, Clostridium symbiosum WAL-14163,
Clostridium bacterium UCS5.1-1D4, Dorea longicatena
CAG:42, FErysipelotrichaceae bacterium 21_3, and
Clostridium orbiscindens 1_3_50AFAA (see, e.g., Table 3).

It should be appreciated that multiple strains of the
compositions disclosed herein can have the same related
bacterial species. For instance, the bacterial strains compris-
ing 16S rDNA sequences with nucleic acid sequences SEQ
ID NO 18, SEQ ID NO:20 and SEQ ID NO:22 all have
Dorea longicatena as related bacterial species. In some
embodiments, the disclosure provides compositions with
two or more bacteria selected from the group consisting of
Flavinofractor  plautii,  Lachnospiraceae,  bacterium
7_1_58FAA, Subdoligranulum Anaervotruncus colihominis,
Eubacterium fissicatena, Ruminococcus torques
Clostridium symbiosum, Clostridium bolteae, Dorea longi-
catena, Blautia producta, Clostridium innocuum and Ery-
sipelotrichaceae_bacterium_21-3. In some embodiments,
the disclosure provides compositions with two or more
bacteria selected from the group consisting of Flavinofrac-
tor plautii, Anaerotruncus colihominis, Eubacterium fissi-
catena, Clostridium symbiosum, Clostridium bolteae, Dorea
longicatena, Blautia producta, and Clostridium innocuum.
In some embodiments, the disclosure provides compositions
that include two or more purified bacterial strains compris-
ing 16S rDNA sequences having at least 97% homology
with nucleic acid sequences selected from the group con-
sisting of SEQ ID NO:93, SEQ ID NO:95, SEQ ID NO:97,
SEQ ID NO:98, SEQ ID NO:102, SEQ ID NO:106, SEQ ID
NO:110, and SEQ ID NO:122.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, SEQ ID
NO:21, SEQ ID NO:22, and SEQ ID NOs: 124-159. In some
embodiments, the composition comprises two or more puri-
fied bacterial strains comprising 16S rDNA sequences hav-
ing at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:10, SEQ
ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, and SEQ
ID NO:22. In some embodiments, the composition com-
prises two or more purified bacterial strains comprising 16S
rDNA sequences having at least 97% homology with nucleic
acid sequences selected from the group consisting of SEQ
ID NOs: 124-159. In some embodiments, the composition
comprises two or more purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NO: 124, SEQ ID NO:129, SEQ ID NO:132, SEQ
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ID NO:137, SEQ ID NO:141, SEQ ID NO:146, SEQ ID
NO:152 and SEQ ID NO:157.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ 1D
NO:21, SEQ ID NO:22, and SEQ ID NO: 124-159. In some
embodiments, the composition comprises two or more puri-
fied bacterial strains comprising 16S rDNA sequences hav-
ing at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:10, SEQ
ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:21, and SEQ
ID NO:22. In some embodiments, the composition com-
prises two or more purified bacterial strains comprising 16S
rDNA sequences having at least 97% homology with nucleic
acid sequences selected from the group consisting of SEQ
ID NO:18, SEQ ID NO:22, and SEQ ID NO: 124-159. In
some embodiments, the composition comprises two or more
purified bacterial strains comprising 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:18, SEQ
ID NO:22, SEQ ID NO: 124, SEQ ID NO:129, SEQ ID
NO:132, SEQ ID NO:137, SEQ ID NO:141, SEQ ID
NO:146, SEQ ID NO:152, and SEQ ID NO:157.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ 1D
NO:20, SEQ ID NO:21, and SEQ ID NO: 124-159. In some
embodiments, the composition comprises two or more puri-
fied bacterial strains comprising 16S rDNA sequences hav-
ing at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:10, SEQ
ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, and SEQ
ID NO:21. In some embodiments, the composition com-
prises two or more purified bacterial strains comprising 16S
rDNA sequences having at least 97% homology with nucleic
acid sequences selected from the group consisting of SEQ
ID NO:18 and SEQ ID NO: 124-159. In some embodiments,
the composition comprises two or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:18, SEQ ID NO: 124, SEQ
ID NO:129, SEQ ID NO:132, SEQ 1D NO:137, SEQ ID
NO:141, SEQ ID NO:146, SEQ ID NO:152, and SEQ ID
NO:157

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ 1D
NO:22, and SEQ ID NO: 124-145, and SEQ ID NO:
151-159. In some embodiments, the composition comprises
two or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, and SEQ
ID NO:22. In some embodiments, the composition com-
prises two or more purified bacterial strains comprising 16S
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rDNA sequences having at least 97% homology with nucleic
acid sequences selected from the group consisting of SEQ
IDNO:22, SEQID NO: 124-145, and SEQ ID NO: 151-159.
In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO: 124, SEQ ID NO:129, SEQ ID NO:132, SEQ ID
NO:137, SEQ ID NO:141, SEQ ID NO:152, and SEQ ID
NO:157

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, SEQ 1D
NO:21, and SEQ ID NO: 124-159. In some embodiments,
the composition comprises two or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, and SEQ ID NO:21. In some embodiments,
the composition comprises two or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NOs: 124-159.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ 1D
NO:21, SEQ ID NOs: 124-145, and SEQ ID NOs: 152-159.
In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, and SEQ
ID NO:21. In some embodiments, the composition com-
prises two or more purified bacterial strains comprising 16S
rDNA sequences having at least 97% homology with nucleic
acid sequences selected from the group consisting of SEQ
ID NO: 18, SEQ ID NOs: 124-145, and SEQ ID NOs:
152-159.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20,
SEQ ID NO:21, SEQID NO:22, SEQ ID NOs: 157-159, and
SEQ ID NOs:141-156. In some embodiments, the compo-
sition comprises two or more purified bacterial strains
comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:18, SEQ ID
NO:19, SEQ ID NO:20, SEQ ID NO:21, and SEQ ID
NO:22. In some embodiments, the composition comprises
two or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:18, SEQ ID NO:22, SEQ ID NOs: 157-159, and SEQ ID
NO:141-156.

Each of the bacteria of Composition B are BaiCD-
strains, meaning that the strains do not encode and/or are not
predicted to encode the bile inducible operon gene baiCD
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and/or a protein with stereospecific NAD(H)-dependent
3-0x0-A*-cholenoic acid oxidoreductase activity. In some
embodiments, the disclosure provides compositions com-
prising two or more bacteria, wherein the bacteria are
BaiCD- strains. The strains of Composition B are classified
as belonging to Clostridium clusters IV, XIVa, and XVII. In
some embodiments, the disclosure provides two or more
bacterial strains, wherein the bacteria are BaiCD- strains
and belong to Clostridium clusters 1V, XIVa, or XVII. In
some embodiments, the disclosure provides two or more
bacterial strains, wherein the bacteria are BaiCD- strains
and belong to Clostridium clusters IV or XVII. In some
embodiments, the disclosure provides two or more bacterial
strains, wherein the bacteria are BaiCD- strains and belong
to Clostridium clusters XIVa or XVII. In some embodi-
ments, the disclosure provides two or more bacterial strains,
wherein the bacteria are BaiCD- strains and belong to
Clostridium clusters IV or XIVa. In some embodiments, the
disclosure provides two or more bacterial strains, wherein
the bacteria are BaiCD- strains and belong to Clostridium
cluster IV. In some embodiments, the disclosure provides
two or more bacterial strains, wherein the bacteria are
BaiCD- strains and belong to Clostridium cluster XIVa. In
some embodiments, the disclosure provides two or more
bacterial strains, wherein the bacteria are BaiCD- strains
and belong to Clostridium clusters XVII. In some embodi-
ments, the disclosure provides two or more bacterial strains,
wherein the bacteria are BaiCD- strains and belong to
Clostridium clusters 1V, XIVa, and XVII and do not belong
to Clostridium clusters XVI or XVIIIL.

In some embodiments, the disclosure provides two or
more bacterial strains wherein the bacterial strains are spore
forming bacterial strains. In some embodiments, the disclo-
sure provides two or more bacterial strains wherein the
bacteria are spore formers and wherein the bacterial strains
comprise 16S rDNA sequences having at least 97% homol-
ogy with nucleic acid sequences selected from the group
consisting of SEQ ID NO:14, SEQ ID NO:16, SEQ ID
NO:17, SEQ ID NO:21, SEQ ID NOs 124-140, and SEQ ID
NO: 152-156. In some embodiments, the disclosure provides
two or more bacterial strains wherein the bacteria are spore
formers and wherein the bacterial strains comprise 16S
rDNA sequences having at least 97% homology with nucleic
acid sequences selected from the group consisting of SEQ
ID NO:14, SEQ ID NO:16, SEQ ID NO:17, and SEQ ID
NO:21. In some embodiments, the disclosure provides two
or more bacterial strains wherein the bacteria are spore
formers and wherein the bacterial strains comprise 16S
rDNA sequences having at least 97% homology with nucleic
acid sequences selected from the group consisting of SEQ
ID NOs: 124-140, and SEQ ID NOs: 152-156.

In some embodiments, the disclosure provides two or
more bacterial strains wherein the bacteria include both
spore formers and non-spore formers. In some embodi-
ments, the disclosure provides two or more bacterial strains
wherein the bacteria include both spore formers and non-
spore formers, and wherein the spore forming bacterial
strains comprise two or more purified bacterial strains
comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:14, SEQ ID NO:16, SEQ ID
NO:17, SEQID NO:21, SEQ ID NOs: 124-140, and SEQ ID
NOs: 152-156. In some embodiments, the disclosure pro-
vides two or more bacterial strains wherein the bacteria
include both spore formers and non-spore formers, and
wherein the spore forming bacterial strains comprise two or
more purified bacterial strains comprising 16S rDNA
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sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:14, SEQ ID NO:16, SEQ ID NO:17, and SEQ ID
NO:21. In some embodiments, the disclosure provides two
or more bacterial strains wherein the bacteria include both
spore formers and non-spore formers, and wherein the spore
forming bacterial strains comprise two or more purified
bacterial strains comprising 16S rDNA sequences having at
least 97% homology with nucleic acid sequences selected
from the group consisting of SEQ ID NOs: 124-140 and
SEQ ID NO: 152-156.

TABLE B

Composition B

SEQ_10 - 211 - Flavonifractor_plautii (IV)

SEQ_14 - VE202-13 - 4dnaerotruncus_colihominis (IV)
SEQ_15 - VE202-14 - Eubacterium_fissicatena (XIVa)
SEQ_16 - VE202-16 - Clostridium_symbiosum (XIVa)
SEQ_17 - VE202-7 - Clostridium_bolteae (XIVa)
SEQ_19 - 16 - Blautia_producta (XIVa)

SEQ_20 - 170 - Dorea_longicatena (XIVa)

SEQ_21 - 189 - Clostridium_innocuum (XVII)

In some embodiments, the compositions include one or
more bacterial species from the Bacteroides genus. In some
embodiments, the compositions include one or more bacte-
rial species selected from the group consisting of B. acidi-
faciens, B. caccae, B. coprocola, B. coprosuis, B. eggerthii,
B. finegoldii, B. fragilis, B. helcogenes, B. intestinalis, B.
massiliensis, B. nordii, B. ovatus, B. thetaiotaomicron, B.
vulgatus, B. plebeius, B. uniformis B. salyersai, B. pyogenes,
B. goldsteinii, B. dorei, and B. johnsonii. In some embodi-
ments, the compositions include Bacteroides ovatus. In
some embodiments, the Bacteroides ovatus has a 16S rDNA
sequence comprising SEQ ID NO:83. In some embodi-
ments, the Bacteroides ovatus has a 16S rDNA sequence
having at least 97% homology with a nucleic acid sequence
comprising SEQ ID NO:83. In some embodiments, the
Bacteroides ovatus has a 16S rDNA sequence having at least
97% homology with a nucleic acid sequence comprising
SEQ ID NO:101.

While not being limited to a specific mechanism it is
thought that the inclusion of a Bacteroides species in the
bacterial compositions disclosed herein increases the ability
to sense and adapt to nutrient availability or influence the
host immune system so that it becomes more effective in
fighting pathogens (e.g., C. difficile). In some embodiments,
the composition comprises two or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO: 124-159, and
SEQ ID NO:83. In some embodiments, the composition
comprises two or more purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ 1D
NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20,
SEQ ID NO:21, and SEQ ID NO:83. (Composition B1, See
e.g., Table B1). In some embodiments, the composition
comprises two or more purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NOs: 124-159, and SEQ ID NO: 83.
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In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ 1D
NO:22, SEQ ID NO: 124-145, SEQ ID NO: 152-159, and
SEQ ID NO:83. In some embodiments, the composition
comprises two or more purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ 1D
NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21,
SEQ ID NO:22, and SEQ ID NO:83. In some embodiments,
the composition comprises two or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NOs: 124-145, SEQ ID NO:
152-159, and SEQ ID NO: 83.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ 1D
NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:
124-159, and SEQ ID NO:83. In some embodiments, the
composition comprises two or more purified bacterial strains
comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18,
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ 1D
NO:22 and SEQ ID NO:83. In some embodiments, the
composition comprises two or more purified bacterial strains
comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NOs: 124-159, SEQ ID NO: 18,
SEQ ID NO: 22, and SEQ ID NO: 83.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16s rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ ID NO:98,
SEQ ID NO:101, SEQ ID NO:102, SEQ ID NO:106, SEQ
ID NO:110, and SEQ ID NO:122. It should also be appre-
ciated that in some embodiments, the compositions dis-
closed herein do not include bacterial species from the
Bacteroides genus.

TABLE B1

Composition Bl

SEQ_10 - 211 - Flavonifractor_plautii (IV)

SEQ_14 - VE202-13 - Anaerotruncus_colihominis (IV)
SEQ_15 - VE202-14 - Eubacterium_fissicatena (XIVa)
SEQ_16 - VE202-16 - Clostridium_symbiosum (XIVa)
SEQ_17 - VE202-7 - Clostridium_bolteae (XIVa)
SEQ_20 - 170 - Dorea_longicatena (XIVa)

SEQ_19 - 16 - Blautia_producta (XIVa)

SEQ_21 - 189 - Clostridium_innocuum (XVII)
SEQ_83 Bacteroides ovatus

In some embodiments, the compositions disclosed herein
do not include Clostridium orbiscindens 1_3_50AFAA,
Flavinofractor  plautii, Subdoligranulum or Lachno-
spiraceae bacterium 7_1_58FAA. In some embodiments,
the compositions disclosed herein do not include
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Clostridium orbiscindens 1_3_S0AFAA. In some embodi-
ments, the compositions disclosed herein do not include
Flavinofractor plautii. In some embodiments, the composi-
tions disclosed herein do not include Subdoligranulum. In
some embodiments, the compositions disclosed herein do
not include Lachnospiraceae bacterium 7_1_S8FAA.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:14, SEQ ID NO: 15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, and SEQ
ID NO: 124-156, wherein the composition does not include
a bacterial strain comprising a 16s rDNA sequence having at
least 97% homology with a nucleic acid sequence of SEQ ID
NO:10 and SEQ ID NOs: 157-159. In some embodiments,
the composition comprises two or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:14, SEQ ID NO: 15, SEQ
ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20,
and SEQ ID NO:21, wherein the composition does not
include a bacterial strain comprising a 16s rDNA sequence
having at least 97% homology with a nucleic acid sequence
of SEQ ID NO:10. In some embodiments, the composition
comprises two or more purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NOs: 124-156, wherein the composition does not
include a bacterial strain comprising a 16S rDNA sequence
having at least 97% homology with a nucleic acid sequence
of SEQ ID NOs:157-159.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:21, SEQ ID NO:22, and SEQ
ID NOs: 124-146 and SEQ ID NO: 152-156, wherein the
composition does not include a bacterial strain comprising a
16S rDNA sequence having at least 97% homology with a
nucleic acid sequence of SEQ ID NO:10 and SEQ ID NOs:
157-159. In some embodiments, the composition comprises
two or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:21, and SEQ ID NO:22,
wherein the composition does not include a bacterial strain
comprising a 16S rDNA sequence having at least 97%
homology with a nucleic acid sequence of SEQ ID NO:10.
In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:22, SEQ ID NOs: 124-146, and SEQ ID NOs: 152-156,
wherein the composition does not include a bacterial strain
comprising a 16S rDNA sequence having at least 97%
homology with a nucleic acid sequence of SEQ ID NOs:
157-159.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ 1D
NO:21, SEQIDNO:22, and SEQ ID NOs: 124-156, wherein
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the composition does not include a bacterial strain compris-
ing a 16S rDNA sequence having at least 97% homology
with a nucleic acid sequence of SEQ ID NO:10 and SEQ ID
NOs: 157-159. In some embodiments, the composition
comprises two or more purified bacterial strains comprising
16S rDNA sequences having at least 97% homology with
nucleic acid sequences selected from the group consisting of
SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID
NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20,
SEQ ID NO:21, and SEQ ID NO:22, wherein the compo-
sition does not include a bacterial strain comprising a 16S
rDNA sequence having at least 97% homology with a
nucleic acid sequence of SEQ ID NO:10. In some embodi-
ments, the composition comprises two or more purified
bacterial strains comprising 16S rDNA sequences having at
least 97% homology with nucleic acid sequences selected
from the group consisting of SEQ ID NO:18, SEQ ID
NO:22, and SEQ ID NOs: 124-159, wherein the composi-
tion does not include a bacterial strain comprising a 16S
rDNA sequence having at least 97% homology with a
nucleic acid sequence of SEQ ID NOs: 157-159.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:95, SEQ ID NO:97, SEQ ID NO:98, SEQ ID NO:102,
SEQ ID NO:106, SEQ ID NO:110, and SEQ ID NO:122,
wherein the composition does not include a bacterial strain
comprising a 16S rDNA sequence having at least 97%
homology with a nucleic acid sequence of SEQ ID NO:93.

In some embodiments, the compositions include one or
more bacterial species from the Bacteroides genus and do
not include Clostridium orbiscindens 1_3_50AFAA, Flavi-
nofractor plautii, Subdoligranulum or Lachnospiraceae
bacterium 7_1_S58FAA. (Composition B2, See e.g., Table
B2). In some embodiments, the compositions include Bacte-
roides ovatus and do not include Clostridium orbiscindens
1_3_50AFAA, Flavinofractor plautii, Subdoligranulum or
Lachnospiraceae bacterium 7_1_58FAA.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ 1D NO:20, SEQ ID NO:21 SEQ ID
NO:83, and SEQ ID NOs: 124-156, wherein the composi-
tion does not include a bacterial strain comprising a 16S
rDNA sequence having at least 97% homology with a
nucleic acid sequence of SEQ ID NO:10 and SEQ ID NOs:
157-159. In some embodiments, the composition comprises
two or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21 and SEQ
ID NO:83, wherein the composition does not include a
bacterial strain comprising a 16S rDNA sequence having at
least 97% homology with a nucleic acid sequence of SEQ ID
NO:10. In some embodiments, the composition comprises
two or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:83 and SEQ ID NOs: 124-156, wherein the composition
does not include a bacterial strain comprising a 16S rDNA
sequence having at least 97% homology with a nucleic acid
sequence of SEQ ID NOs: 157-159.
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In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:21, SEQ ID NO:22, SEQ 1D
NO:83, SEQ ID NOs: 124-145, and SEQ ID NOs: 152-156,
wherein the composition does not include a bacterial strain
comprising a 16S rDNA sequence having at least 97%
homology with a nucleic acid sequence of SEQ ID NO:10
and SEQ ID NOs: 157-159. In some embodiments, the
composition comprises two or more purified bacterial strains
comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:14, SEQ ID NO:15, SEQ ID
NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21,
SEQ ID NO:22 and SEQ ID NO:83, wherein the composi-
tion does not include a bacterial strain comprising a 16S
rDNA sequence having at least 97% homology with a
nucleic acid sequence of SEQ ID NO:10. In some embodi-
ments, the composition comprises two or more purified
bacterial strains comprising 16S rDNA sequences having at
least 97% homology with nucleic acid sequences selected
from the group consisting of SEQ ID NO:22 SEQ ID NO:83,
SEQ ID NOs: 124-145, and SEQ ID NOs: 152-156, wherein
the composition does not include a bacterial strain compris-
ing a 16S rDNA sequence having at least 97% homology
with a nucleic acid sequence of SEQ ID NOs: 157-159.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ 1D
NO:21, SEQ ID NO:22, SEQ ID NO:83, and SEQ ID NO:
124-156, wherein the composition does not include a bac-
terial strain comprising a 16S rDNA sequence having at least
97% homology with a nucleic acid sequence of SEQ ID
NO:10 and SEQ ID NOs: 157-159. In some embodiments,
the composition comprises two or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:14, SEQ ID NO:15, SEQ ID
NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19,
SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22 and SEQ
ID NO:83, wherein the composition does not include a
bacterial strain comprising a 16S rDNA sequence having at
least 97% homology with a nucleic acid sequence of SEQ ID
NO:10. In some embodiments, the composition comprises
two or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:22, SEQ ID NO:83, and SEQ ID NO: 124-156, wherein
the composition does not include a bacterial strain compris-
ing a 16S rDNA sequence having at least 97% homology
with a nucleic acid sequence of SEQ ID NOs: 157-159.

In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:95, SEQ ID NO:97, SEQ 1D NO:98, SEQ ID NO:101,
SEQ ID NO:102, SEQ ID NO:106, SEQ ID NO:110, and
SEQ ID NO:122, wherein the composition does not include
a bacterial strain comprising a 16S rDNA sequence having
at least 97% homology with a nucleic acid sequence of SEQ
1D NO:93.
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TABLE B2

Composition B2

SEQ_14 - VE202-13 - Anaerotruncus_colihominis (IV)
SEQ_15 - VE202-14 - Eubacterium_fissicatena (XIVa)
SEQ_16 - VE202-16 - Clostridium_symbiosum (XIVa)
SEQ_17 - VE202-7 - Clostridium_bolteae (XIVa)
SEQ_20 - 170 - Dorea_longicatena (XIVa)

SEQ_19 - 16 - Blautia_producta (XIVa)

SEQ_21 - 189- Clostridium_innocuum (XVII)

SEQ_83 Bacteroides ovatus

In one aspect, the disclosure provides Composition C (See
e.g., FIG. 1, Table C). As shown in FIG. 1, Composition C
contains bacteria that have the following 16S rDNA
sequences: SEQ 1D NO:12, SEQ ID NO:3, SEQ ID NO:5,
SEQ ID NO:1, SEQ ID NO:7, SEQ ID NO:18, SEQ ID
NO:21, SEQ ID NO:10, SEQ ID NO:14, and SEQ ID
NO:16. In some embodiments, the disclosure provides com-
positions with two or more purified bacterial strains that
have 16S rDNA sequences selected from the group consist-
ing of SEQ ID NO:12, SEQ ID NO:3, SEQ ID NO:5, SEQ
1D NO:1, SEQ ID NO:7, SEQ ID NO:18, SEQ ID NO:21,
SEQ ID NO:10, SEQ ID NO:14, and SEQ ID NO:16. In
some embodiments, the compositions include four or more
purified bacterial strains comprising 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:12, SEQ
ID NO:3, SEQ ID NO:5, SEQ ID NO:1, SEQ ID NO:7, SEQ
1D NO:18, SEQ ID NO:21, SEQ ID NO:10, SEQ ID NO:14,
and SEQ ID NO:16. In some embodiments, the composi-
tions include at least ten purified bacterial strains comprising
16S rDNA sequences with nucleic acid sequences selected
from the group consisting of SEQ ID NO:12, SEQ ID NO:3,
SEQ ID NO:5, SEQ ID NO:1, SEQ ID NO:7, SEQ ID
NO:18, SEQ ID NO:21, SEQ ID NO:10, SEQ ID NO:14,
and SEQ ID NO:16. In some embodiments, the composition
consists of ten purified bacterial strains comprising 16S
rDNA sequences with nucleic acid sequences SEQ ID
NO:12, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:1, SEQ
1D NO:7, SEQ ID NO:18, SEQ ID NO:21, SEQ ID NO:10,
SEQ ID NO:14, and SEQ ID NO:16, respectively. In some
embodiments, the composition consists essentially of ten
purified bacterial strains comprising 16S rDNA sequences
with nucleic acid sequences SEQ ID NO:12, SEQ ID NO:3,
SEQ ID NO:5, SEQ ID NO:1, SEQ ID NO:7, SEQ ID
NO:18, SEQ ID NO:21, SEQ ID NO:10, SEQ ID NO:14,
and SEQ ID NO:16, respectively.

In some embodiments, the compositions include two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:12, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:1, SEQ
1D NO:7, SEQ ID NO:18, SEQ ID NO:21, SEQ ID NO:10,
SEQ ID NO:14, and SEQ ID NO:16. In some embodiments,
the compositions include four or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:12, SEQ ID NO:3, SEQ ID
NO:5, SEQ ID NO:1, SEQ ID NO:7, SEQ ID NO:18, SEQ
ID NO:21, SEQ ID NO:10, SEQ ID NO:14, and SEQ ID
NO:16. In some embodiments, the compositions include at
least ten purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:12, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:1, SEQ
1D NO:7, SEQ ID NO:18, SEQ ID NO:21, SEQ ID NO:10,
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SEQ ID NO:14, and SEQ ID NO:16. In some embodiments,
the composition consists of ten purified bacterial strains
comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences SEQ 1D NO:12, SEQ
ID NO:3, SEQ ID NO:5, SEQ ID NO:1, SEQ ID NO:7, SEQ
ID NO:18, SEQ ID NO:21, SEQ ID NO:10, SEQ ID NO:14,
and SEQ ID NO:16, respectively. In some embodiments, the
composition essentially consists of ten purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences SEQ 1D NO:12, SEQ
ID NO:3, SEQ ID NO:5, SEQ ID NO:1, SEQ ID NO:7, SEQ
ID NO:18, SEQ ID NO:21, SEQ ID NO:10, SEQ ID NO:14,
and SEQ ID NO:16, respectively.

The bacterial strains in Composition C are related to the
following species: Clostridium scindens, Clostridium
hathewayi, Blautia hansenii, Blautia wexlerae, Blautia pro-
ducta, Blautia coccoides, Dorea longicatena, Clostridium
innocuum, Flavonifractor plautii, Lachnospiraceae bacte-
rium T_1_S8FAA, Subdoligranulum, Anaerotruncus coli-
hominis, and Clostridium symbiosum. In some embodi-
ments, the disclosure provides compositions with two or
more bacterial strains of species selected from the group
consisting of Clostridium scindens, Clostridium hathewayi,
Blautia hansenii, Blautia wexlerae, Blautia product, Blautia
coccoides, Dorea longicatena, Clostridium innocuum, Fla-
vonifractor — plautii, Lachnospiraceae bacterium
7_1_58FAA, Subdoligranulum, Anaerotruncus colihominis,
and Clostridium symbiosum. In some embodiments, the
disclosure provides compositions that include two or more
purified bacterial strains comprising 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:87, SEQ
ID NO:93, SEQ ID NO:94, SEQ ID NO:95, SEQ ID NO:97,
SEQ ID NO:98, SEQ ID N0:99, SEQ ID NO:103, SEQ 1D
NO:105, SEQ ID NO:106, and SEQ ID NO:122.

In some embodiments, the compositions disclosed herein
do not include Flavinofractor plautii, Subdoligranulum or
Lachnospiraceae bacterium 7_1_S58FAA. In some embodi-
ments, the composition comprises two or more purified
bacterial strains comprising 16S rDNA sequences having at
least 97% homology with nucleic acid sequences selected
from the group consisting of SEQ ID NO:12, SEQ ID NO:3,
SEQ ID NO:5, SEQ ID NO:1, SEQ ID NO:7, SEQ 1D
NO:18, SEQ ID NO:21, SEQ ID NO:14, and SEQ ID
NO:16, wherein the composition does not include a bacterial
strain comprising a 16S rDNA sequence having at least 97%
homology with a nucleic acid sequence of SEQ ID NO:10.
In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:87, SEQ ID NO:94, SEQ ID NO:95, SEQ ID NO:97,
SEQ ID NO:98, SEQ ID N0:99, SEQ ID NO:103, SEQ 1D
NO:105, SEQ ID NO:106, and SEQ ID NO:122, wherein the
composition does not include a bacterial strain comprising a
16S rDNA sequence having at least 97% homology with a
nucleic acid sequence of SEQ ID NO:93.

The strains of Composition C include both BaiCD" strains
and Bai CD- strains. In some embodiments, the disclosure
provides compositions comprising two or more bacteria,
wherein one or more bacteria are BaiCD+ strains and one or
more bacteria are BaiCD- strains. In some embodiments of
the one or more bacteria that are BaiCD+ strains are selected
from bacterial strains comprising 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
selected from the group consisting of SEQ ID NO:12, SEQ
ID NO:3, SEQ ID NO:5, SEQ ID NO:1, and SEQ ID NO:7.

20

40

45

50

In some embodiments the one or more bacteria that are
BaiCD- strains are selected from bacterial strains compris-
ing 16S rDNA sequences having at least 97% homology
with nucleic acid sequences selected from the group con-
sisting of SEQ ID NO:18, SEQ ID NO:21, SEQ ID NO:10,
SEQ ID NO:14, and SEQ ID NO:16. In some embodiments
of the one or more bacteria that are BaiCD+ strains are
selected from the bacterial species Clostridium scindens,
Clostridium hathewayi, Blautia hansenii, Blautia wexlerae,
Blautia product, and Blautia coccoides. In some embodi-
ments of the one or more bacteria that are BaiCD- strains
are selected from the bacterial species Dorea longicatena,
Clostridium innocuum, Flavonifractor plautii, or Lachno-
spiraceae bacterium 7_1_58FAA, Anaerotruncus colihomi-
nis, and Clostridium symbiosum. The clostridial strains of
Composition C are classified as belonging to Clostridium
clusters IV, XIVa, and XVII. In some embodiments, the
disclosure provides two or more bacterial strains, wherein
the bacteria are BaiCD- strains and BaiCD+ strains and
belong to Clostridium clusters 1V, XIVa, or XVII. In some
embodiments, the disclosure provides two or more bacterial
strains, wherein the bacteria are BaiCD- strains and BaiCD+
strains and belong to Clostridium clusters XIVa or XVII. In
some embodiments, the disclosure provides two or more
bacterial strains, wherein the bacteria are BaiCD- strains
and BaiCD+ strains and belong to Clostridium clusters IV or
XIVa.

TABLE C

Composition C

SEQ_12 -
SEQ_03 -
SEQ_05 -
SEQ 01 -
SEQ 07 -
SEQ_18 -
SEQ_21 -
SEQ_10 -
SEQ_14 -
SEQ_16 -

VE202-26 - Clostridium_scindens (XIVa)*

5 - Clostridium_hathewayi (XIVa)*

10 - Blautia_hansenii (XIVa)*

71 - Blautia_wexlerae (XIVa)*

59 - Blautia_producta/Blautia_coccoides (XIVa)*
148 - Dorea_longicatena (XIVa)

189 - Clostridium_innocuum (XVII)

211 - Flavonifractor_plautii (IV)

VE202-13 - Anaerotruncus_colihominis (IV)
VE202-16 - Clostridium_symbiosum) (XIVa)

*= BaiCD+

In one aspect, the disclosure provides Composition D
(Seee.g., FIG. 1, Table D). As shown in FIG. 1, Composition
D contains bacteria that have the following 16S rDNA
sequences: SEQ 1D NO:12, SEQ ID NO:3, SEQ ID NO:5,
SEQ ID NO:1, SEQ ID NO:14, SEQ ID NO:18, SEQ ID
NO:21, SEQ ID NO:10, SEQ ID NO:2, and SEQ ID NO:6.
In some embodiments, the disclosure provides compositions
with two or more purified bacterial strains that have 16S
rDNA sequences selected from the group consisting of SEQ
1D NO:12, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:1,
SEQ ID NO:14, SEQ ID NO:18, SEQ ID NO:21, SEQ ID
NO:10, SEQ ID NO:2, and SEQ ID NO:6. In some embodi-
ments, the disclosure provides compositions that include
three or more purified bacterial strains comprising 16S
rDNA sequences with nucleic acid sequences selected from
the group consisting of SEQ ID NO:12, SEQ ID NO:3, SEQ
1D NO:5, SEQ ID NO:1, SEQ ID NO:14, SEQ ID NO:18,
SEQ ID NO:21, SEQ ID NO:10, SEQ ID NO:2, and SEQ ID
NO:6. In some embodiments, the disclosure provides com-
positions that include at least ten purified bacterial strains
comprising 16S rDNA sequences with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:12, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:1, SEQ
1D NO:14, SEQ ID NO:18, SEQ ID NO:21, SEQ ID NO:10,
SEQ ID NO:2, and SEQ ID NO:6. In some embodiments,
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the disclosure provides a composition that consists of ten
purified bacterial strains comprising 16S rDNA sequences
with nucleic acid sequences SEQ ID NO:12, SEQ ID NO:3,
SEQ ID NO:5, SEQ ID NO:1, SEQ ID NO:14, SEQ ID
NO:18, SEQ ID NO:21, SEQ ID NO:10, SEQ ID NO:2, and
SEQ ID NO:6, respectively. In some embodiments, the
disclosure provides a composition that consists essentially of
ten purified bacterial strains comprising 16S rDNA
sequences with nucleic acid sequences SEQ ID NO:12, SEQ
ID NO:3, SEQ ID NO:5, SEQ ID NO:1, SEQ ID NO:14,
SEQ ID NO:18, SEQ ID NO:21, SEQ ID NO:10, SEQ ID
NO:2, and SEQ ID NO:6, respectively In some embodi-
ments, the disclosure provides compositions that include
two or more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:12, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:1, SEQ
ID NO:14, SEQ ID NO:18, SEQ ID NO:21, SEQ ID NO:10,
SEQ ID NO:2, and SEQ ID NO:6. In some embodiments,
the disclosure provides compositions that include three or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:12, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:1, SEQ
ID NO:14, SEQ ID NO:18, SEQ ID NO:21, SEQ ID NO:10,
SEQ ID NO:2, and SEQ ID NO:6. In some embodiments,
the disclosure provides compositions that include at least ten
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:12, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:1, SEQ
ID NO:14, SEQ ID NO:18, SEQ ID NO:21, SEQ ID NO:10,
SEQ ID NO:2, and SEQ ID NO:6. In some embodiments,
the disclosure provides a composition that consists of ten
purified bacterial strains comprising 16S rDNA sequences
having at least 97% homology with nucleic acid sequences
SEQ ID NO:12, SEQ ID NO:3, SEQ ID NO:5, SEQ ID
NO:1, SEQ ID NO:14, SEQ ID NO:18, SEQ ID NO:21,
SEQ ID NO:10, SEQ ID NO:2, and SEQ ID NO:6, respec-
tively. In some embodiments, the disclosure provides a
composition that consists essentially of ten purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences SEQ 1D NO:12, SEQ
ID NO:3, SEQ ID NO:5, SEQ ID NO:1, SEQ ID NO:14,
SEQ ID NO:18, SEQ ID NO:21, SEQ ID NO:10, SEQ ID
NO:2, and SEQ ID NO:6, respectively.

The bacterial strains in Composition D are related to the
following bacteria: Clostridium scindens, Clostridium
hathewayi, Blautia hansenii, Blautia wexlerae, Anaerotrun-
cus colihominis, Dorea longicatena, Clostridium innocuum,
Flavonifractor  plautii,  Lachnospiraceae  bacterium
7_1_58FAA, Subdoligranulum, Turicibacter sanguinis, and
Lactobacillus mucosae. In some embodiments, the disclo-
sure provides compositions with two or more bacterial
strains of species selected from the group consisting of
Clostridium scindens, Clostridium hathewayi, Blautia han-
senii, Blautia wexlerae, Anaerotruncus colihominis, Dorea
longicatena, Clostridium innocuum, Erysipelotrichaceae-
_bacterium_21-3, Flavonifractor plautii, Lachnospiraceae
bacterium 7_1_58FAA, Turicibacter sanguinis, and Lacto-
bacillus mucosae. In some embodiments, the disclosure
provides compositions that include two or more purified
bacterial strains comprise 16S rDNA sequences having at
least 97% homology with nucleic acid sequences selected
from the group consisting of SEQ ID NO:87, SEQ ID
NO:90, SEQ ID NO:91, SEQ ID NO:93, SEQ ID NO:94,
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SEQ ID NO:95, SEQ ID NO:97, SEQ ID NO:98, SEQ 1D
NO:99, and SEQ ID NO:105.

In some embodiments, the compositions disclosed herein
do not include Flavinofractor plautii, Subdoligranulum or
Lachnospiraceae bacterium 7_1_S58FAA. In some embodi-
ments, the composition comprises two or more purified
bacterial strains comprising 16S rDNA sequences having at
least 97% homology with nucleic acid sequences selected
from the group consisting of SEQ ID NO:12, SEQ ID NO:3,
SEQ ID NO:5, SEQ ID NO:1, SEQ ID NO:14, SEQ 1D
NO:18, SEQ ID NO:21, SEQ ID NO:2, and SEQ ID NO:6,
wherein the composition does not include a bacterial strain
comprising a 16S rDNA sequence having at least 97%
homology with a nucleic acid sequence of SEQ ID NO:10.
In some embodiments, the composition comprises two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:87, SEQ ID NO:90, SEQ ID NO:91, SEQ ID NO:94,
SEQ ID NO:95, SEQ ID NO:97, SEQ ID NO:98, SEQ 1D
NO:99, and SEQ ID NO:105, wherein the composition does
not include a bacterial strain comprising a 16S rDNA
sequence having at least 97% homology with a nucleic acid
sequence of SEQ ID NO:93.

The strains of Composition D include both BaiCD,
strains and Bai CD- strains. In some embodiments, the
disclosure provides compositions comprising two or more
bacteria, wherein one or more bacteria are BaiCD+ strains
and one or more bacteria are BaiCD- strains. In some
embodiments of the one or more bacteria that are BaiCD+
strains are selected from bacterial strains comprising 16S
rDNA sequences having at least 97% homology with nucleic
acid sequences selected from the group consisting of SEQ
IDNO:12, SEQ ID NO:3, SEQ ID NO:5, and SEQ ID NO:1.
In some embodiments the one or more bacteria that are
BaiCD- strains are selected from bacterial strains compris-
ing 16S rDNA sequences having at least 97% homology
with nucleic acid sequences selected from the group con-
sisting of SEQ ID NO:18, SEQ ID NO:21, SEQ ID NO:10,
and SEQ ID NO:14. In some embodiments of the one or
more bacteria that are BaiCD+ strains are selected from the
bacterial species Clostridium scindens, Clostridium
hathewayi, Blautia hansenii, and Blautia wexlerae. In some
embodiments of the one or more bacteria that are BaiCD-
strains are selected from the bacterial species Dorea longi-
catena, Clostridium innocuum, Flavonifractor plautii, and
Anaerotruncus colihominis. The Clostridial strains of Com-
position D are classified as belonging to Clostridium clusters
IV, XIVa, and XVII. In some embodiments, the disclosure
provides two or more bacterial strains, wherein the bacteria
are BaiCD- strains and BaiCD+ strains and belong to
Clostridium clusters IV, XIVa, or XVII. In some embodi-
ments, the disclosure provides two or more bacterial strains,
wherein the bacteria are BaiCD- strains and BaiCD+ strains
and belong to Clostridium clusters XIVa or XVII. In some
embodiments, the disclosure provides two or more bacterial
strains, wherein the bacteria are BaiCD- strains and BaiCD+
strains and belong to Clostridium clusters IV or XIVa.

Composition D includes the non-Clostridium strains
Turicibacter sanguinis and Lactobacillus mucosae. In some
embodiments, the disclosure provides compositions com-
prising two or more bacteria, wherein the composition
includes both Clostridium strains and non-Clostridium
strains. In some embodiments, the non-clostridium strains
are the members of the genus Lacrobacillus. Members of the
genus Lactobacillus include, without limitation L. acetotol-
erans, L. acidifarinae, L. acidipiscis, L. acidophilus, L.
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agilis, L. algidus, L. alimentarius, L. amylolyticus, L. amy-
lophilus, L. amylotrophicus, L. amylovorus, L. animalis, L.
antri, L. apodemi, L. aviarius, L. bifermentans, L. brevis, L.
buchneri, L. camelliae, L. casei, L. catenaformis, L. ceti, L.
coleohominis, L. collinoides, L. composti, L. concavus, L.
coryniformis, L. crispatus, L. crustorum, L. curvatus, L.
delbrueckii subsp. bulgaricus, L. delbrueckii subsp. del-
brueckii, L. delbrueckii subsp. lactis, L. dextrinicus, L.
diolivorans, L. equi, L. equigenerosi, L. farraginis, L.
Sfarciminis, L. fermentum, L. fornicalis, L. fructivorans, L.
frumenti, L. fuchuensis, L. gallinarum, L. gasseri, L. gas-
tricus, L. ghanensis, L. graminis, L. hammesii, L. hamsteri,
L. harbinensis, L. hayakitensis, L. helveticus, L. hilgardii, L.
homohiochii, L. iners, L. ingluviei, L. intestinalis, L.
Jensenii, L. johnsonii, L. kalixensis, L. kefiranofaciens, L.
kefiri, L. kimchii, L. kitasatonis, L. kunkeei, L. leichmannii,
L. lindneri, L. malefermentans, L. mali, L. manihotivorans,
L. mindensis, L. mucosae, L. murinus, L. nagelii, L.
namurensis, L. nantensis, L. oligofermentans, L. oris, L.
panis, L. pantheris, L. parabrevis, L. parabuchneri, L.
paracasei, L. paracollinoides, L. parafarraginis, L. parake-
firi, L. paralimentarius, L. paraplantarum, L. pentosus, L.
perolens, L. plantarum, L. pontis, L. protectus, L. psittaci, L.
vennini, L. veuteri, L. vhamnosus, L. rimae, L. rogosae, L.
rossiae, L. ruminis, L. saerimneri, L. sakei, L. salivarius, L.
sanfranciscensis, L. satsumensis, L. secaliphilus, L. sharp-
eae, L. siliginis, L. spicheri, L. suebicus, L. thailandensis, L.
ultunensis, L. vaccinostercus, L. vaginalis, .. versmolden-
sis, L. vini, L. vitulinus, L. zeae, and L. zymae. In some
embodiments, the non-clostridium strain is Lactobacillus
mucosae. In some embodiments, the non-clostridium strain
is Lactobacillus mucosae. In some embodiments, the Lac-
tobacillus mucosae has a 16S rDNA sequence comprising
SEQ ID NO:2. In some embodiments, the Lactobacillus
mucosae has a 16S rDNA sequence having at least 97%
homology with a nucleic acid comprising SEQ ID NO:2. In
some embodiments, the Lactobacillus mucosae has a 16S
rDNA sequence having at least 97% homology with a
nucleic acid comprising SEQ ID NO:91.

In some embodiments, the disclosure provides composi-
tions comprising two or more bacteria, wherein the compo-
sition includes both Clostridium strains and non-Clostridium
strains. In some embodiments, the non-clostridium strains
are members of the genus Turicibacter. In some embodi-
ments, the non-clostridium strain is Turicibacter sanguinis.
In some embodiments, the Turicibacter sanguinis has a 16S
rDNA sequence comprising SEQ ID NO:6. In some embodi-
ments, the Turicibacter sanguinis has a 16S rDNA sequence
having at least 97% homology with a nucleic acid compris-
ing SEQ ID NO:6. In some embodiments, the Turicibacter
sanguinis has a 16S rDNA sequence having at least 97%
homology with a nucleic acid comprising SEQ ID NO:90.

In some embodiments, the disclosure provides composi-
tions comprising two or more bacteria, wherein the compo-
sition includes both Clostridium strains and non-Clostridium
strains. In some embodiments, the non-Clostridium strains
are Lactobacillus mucosae and Turicibacter sanguinis.

In some embodiments, the disclosure provides composi-
tions comprising two or more bacteria, wherein the compo-
sition does not include Lactobacillus. In some embodiments,
the disclosure provides compositions comprising two or
more bacteria, wherein the composition does not include
Turicibacter. In some embodiments, the disclosure provides
compositions comprising two or more bacteria, wherein the
composition does not include Lactobacillus or Turicibacter.
In some embodiments, the disclosure provides compositions
comprising two or more bacteria, wherein the composition
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only includes clostridia strains. In some embodiments, the
disclosure provides compositions comprising two or more
bacteria, wherein the composition only includes clostridia
strains belonging to Clostridium cluster 1V, XIVa or XVII
strains. In some embodiments, the disclosure provides com-
positions comprising two or more bacteria, wherein the
composition does not include Clostridium cluster X1 strains.

In some embodiments, the disclosure provides composi-
tions comprising two or more purified bacterial strains
selected from the group consisting of: Clostridium scindens,
Pseudoflavonifractor capillosus, and Blautia hansenii. In
some embodiments, the compositions disclosed herein do
not include Clostridium scindens, Pseudoflavonifractor cap-
illosus, or Blautia hansenii.

TABLE D

Composition D

SEQ_12 -
SEQ_03 -
SEQ_05 -
SEQ 01 -
SEQ_14 -
SEQ_18 -

VE202-26 - Clostridium_scindens (XIVa)*

5 - Clostridium_hathewayi (XIVa)*

10 - Blautia_hansenii (XIVa)*

71 - Blautia_wexlerae (XIVa)*

VE202- 13 - dnaerotruncus_colihominis (IV)

148 -Dorea_longicatena (XIVa)

SEQ_21 - 189 - Clostridium_innocuum (XVII)

SEQ_10 - 211 - Flavonifractor_plautii (IV

SEQ_02 -102 - Turicibacter_sanguinis (non-Clostridium)
SEQ_06 - 40 - Lactobacillus_mucosae (non-Clostridium)

*= BaiCD+

In one aspect, the disclosure provides Composition F (See
e.g., FIGS. 13 and 14, and Tables F1 and F2). As shown in
FIG. 13, Composition F contains bacteria that have the
following 16S rDNA sequences: SEQ ID NO:24, SEQ ID
NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28,
SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ 1D
NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35,
SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ 1D
NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42,
SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ 1D
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49,
SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ 1D
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56,
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ 1D
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63,
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ 1D
NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70,
SEQ ID NO:71, SEQ ID NO:72, SEQ ID NO:73, SEQ 1D
NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID NO:77,
SEQ ID NO:78, and SEQ ID NO:79.

In some embodiments, the disclosure provides composi-
tions with two or more purified bacterial strains that have
16S rDNA sequences selected from the group consisting of
SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ 1D
NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30,
SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ 1D
NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37,
SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ 1D
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44,
SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ 1D
NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51,
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ 1D
NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58,
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ 1D
NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65,
SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ 1D
NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID NO:72,
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SEQ ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ 1D
NO:76, SEQ ID NO:77, SEQ ID NO:78, and SEQ ID
NO:79.

In some embodiments, the compositions include two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27,
SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ 1D
NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34,
SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ 1D
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41,
SEQ ID NO:42, SEQ 1D NO:43, SEQ ID NO:44, SEQ 1D
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48,
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ 1D
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55,
SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ 1D
NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62,
SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ 1D
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69,
SEQ ID NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ 1D
NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76,
SEQ ID NO:77, SEQ ID NO:78, and SEQ ID NO:79.

The bacterial strains in Composition F are related to the
following bacteria: Dorea longicatena, Ruminococcus
obeum, Megasphaera elsdenii, Acidaminococcus fermen-
tans, Acidaminococcus intestine, Megasphaera elsdenii,
Ruminococcus faecis, Bacteroides cellulosilyticus, Anaeros-
tipes hadrus, Ruminococcus obeum, Flavonifractor plautii,
Eubacterium rectale, Flavonifractor plautii, Megasphaera
elsdenii, Fubacterium rectale, Ruminococcus champanel-
lensis, Ruminococcus albus, Ruminococcus champanellen-
sis, Ruminococcus faecis, Bifidobacterium  bifidum,
Anaerostipes hadrus, Anaerostipes hadrus, Anaerostipes
hadrus, Eubacterium rectale, Ruminococcus faecis, Blautia
luti, Ruminococcus faecis, Anaerostipes hadrus, Anaerosti-
pes hadrus, Ruminococcus faecis, Eubacterium rectale,
Eubacterium rectale, Anaerostipes hadrus, Ruminococcus
faecis, Ruminococcus faecis, Dorea longicatena, Roseburia
faecis, Blautia luti, Fusicatenibacter saccharivorans, Fusi-
catenibacter saccharivorans, Roseburia faecis, Megaspha-
era elsdenii, Eubacterium rvectale, Eubacterium rectale,
Roseburia faecis, Blautia faecis, Fusicatenibacter saccha-
rivorans, and Dorea formicigenerans.

In some embodiments, the disclosure provides composi-
tions with two or more bacterial strains of species selected
from the group consisting of Dorea longicatena, Rumi-
nococcus obeum, Megasphaera elsdenii, Acidaminococcus
fermentans, Acidaminococcus intestine, Megasphaera els-
denii, Ruminococcus faecis, Bacteroides cellulosilyticus,
Anaerostipes hadrus, Ruminococcus obeum, Flavonifractor
plautii, Eubacterium rectale, Flavonifractor plautii, Mega-
sphaera elsdenii, FEubacterium rectale, Ruminococcus
champanellensis, Ruminococcus albus, Ruminococcus
champanellensis, Ruminococcus faecis, Bifidobacterium
bifidum, Anaerostipes hadrus, Anaerostipes hadrus,
Anaerostipes hadrus, Eubacterium rectale, Ruminococcus
faecis, Blautia luti, Ruminococcus faecis, Anaerostipes had-
rus, Anaerostipes hadrus, Ruminococcus faecis, Fubacte-
rium rectale, Fubactevium rvectale, Anaerostipes hadrus,
Ruminococcus faecis, Ruminococcus faecis, Dorea longi-
catena, Roseburia faecis, Blautia luti, Fusicatenibacter sac-
charivorans, Fusicatenibacter saccharivorans, Roseburia
faecis, Megasphaera elsdenii, Eubacterium rectale, Fubac-
terium rectale, Roseburia faecis, Blautia faecis, Fusicateni-
bacter saccharivorans, and Dorea formicigenerans.
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In some embodiments, the disclosure provides composi-
tions that include two or more purified bacterial strains
comprise 16S rDNA sequences having at least 97% homol-
ogy with nucleic acid sequences selected from the group
consisting of SEQ ID NO:84, SEQ ID NO:85, SEQ ID
NO:92, SEQ ID NO:93, SEQ ID NO:96, SEQ ID NO:97,
SEQ ID NO:99, SEQ ID NO:100, SEQ ID NO:104, SEQ ID
NO:107, SEQ ID NO:111, SEQ ID NO:112, SEQ ID
NO:113, SEQ ID NO:114, SEQ ID NO:115, SEQ ID
NO:116, SEQ ID NO:117, SEQ ID NO:118, SEQ ID
NO:119, and SEQ ID NO:120. It should be appreciated that
multiple strains of the compositions disclosed herein can
have the same related bacterial species. For instance, Com-
position F includes 12 strains that have Eubacterium rectale
as the closest related species.

In some embodiments, at least one of the bacterial strains
of the composition belongs to Clostridium cluster IV. In
some embodiments, at least one of the bacterial strains of the
composition belongs to Clostridium cluster XIVa. In some
embodiments, at least one of the bacterial strains of the
composition belongs to Clostridium cluster IX. In some
embodiments, at least one of the bacterial strains of the
composition belongs to Clostridium cluster IV. In some
embodiments, at least one of the bacterial strains of the
composition belongs to Clostridium cluster XIVa and at least
one of the bacterial strains belongs to Clostridium cluster IX.
In some embodiments, at least one of the bacterial strains of
the composition belongs to Clostridium cluster IV and at
least one of the bacterial strains belongs to Clostridium
cluster IX. In some embodiments, at least one of the bac-
terial strains of the composition belongs to Clostridium
cluster 1V, at least one of the bacterial strains belongs to
Clostridium cluster XIVa, and at least one of the bacterial
strains belongs to Clostridium cluster IX. In some embodi-
ments, the compositions provided herein do not include
bacterial strains belonging to Clostridium cluster XVIII. In
some embodiments, the compositions provided herein do
not include bacterial strains belonging to Clostridium cluster
XVI or XVIIIL.

Composition F includes non-clostridium bacterial strains.
In some embodiments, the disclosure provides compositions
comprising two or more bacteria, wherein the composition
includes both Clostridium strains and non-clostridium
strains. In some embodiments, the non-clostridium strains
are the members of the genus Bacteroides. In some embodi-
ments, the non-clostridium strain is Bacteroides cellulosi-
Iyticus. In some embodiments, the non-clostridium strains
are the members of the genus Bifidobacterium. In some
embodiments, the non-clostridium strain is Bifidobacterium
bifidum. In some embodiments, the disclosure provides
compositions comprising two or more bacteria, wherein the
composition includes both Clostridium strains and non-
Clostridium strains, and wherein the non-Clostridium strains
are Bacteroides cellulosilyticus and Bifidobacterium bifi-
dum.

In some embodiments, the disclosure provides composi-
tions comprising two or more bacteria, wherein the compo-
sition does not include Bacteroides. In some embodiments,
the disclosure provides compositions comprising two or
more bacteria, wherein the composition does not include
Bifidobacterium. In some embodiments, the disclosure pro-
vides compositions comprising two or more bacteria,
wherein the composition does not include Bacteroides and
does not include Bifidobacterium. In some embodiments, the
disclosure provides compositions comprising two or more
bacteria, wherein the composition does not include non-
Clostridium strains. In some embodiments, the disclosure
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provides compositions comprising two or more bacteria,
wherein the composition only includes clostridia strains
belonging to Clostridium cluster IV, XIVa or XVI1I strains. In
some embodiments, the disclosure provides compositions
comprising two or more bacteria, wherein the composition
does not include Clostridium cluster XI strains.

TABLE F1

5

58
position G contains bacteria that have the following 16S
rDNA sequences: SEQ ID NO:27, SEQ ID NO:43, SEQ ID
NO:44, SEQ ID NO:51, SEQ ID NO:55, SEQ ID NO:68,
SEQ ID NO:72, SEQ ID NO:70, SEQ ID NO:24, SEQ ID
NO:34, SEQ ID NO:37, SEQ ID NO:46, SEQ ID NO:76,
SEQ ID NO:77, SEQ ID NO:35, SEQ ID NO:62, SEQ ID

Composition F

NO:26, SEQ ID NO:63, SEQ ID NO:67, SEQ ID NO:40,
SEQ ID NO:38, SEQ ID NO:47, SEQ ID NO:56, SEQ ID

In some embodiments, the disclosure provides composi-
tions with two or more purified bacterial strains that have
16S rDNA sequences selected from the group consisting of
SEQ ID NO:27, SEQ ID NO:43, SEQ ID NO:44, SEQ 1D
NO:51, SEQ ID NO:55, SEQ ID NO:68, SEQ ID NO:72,
SEQ ID NO:70, SEQ ID NO:24, SEQ ID NO:34, SEQ 1D
NO:37, SEQ ID NO:46, SEQ ID NO:76, SEQ ID NO:77,
SEQ ID NO:35, SEQ ID NO:62, SEQ ID NO:26, SEQ 1D
NO:63, SEQ ID NO:67, SEQ ID NO:40, SEQ ID NO:38,
SEQ ID NO:47, SEQ ID NO:56, SEQ ID NO:25, and SEQ

In some embodiments, the compositions include two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID

SEQ_NO  StrainID Genus_species SEQ_NO  StrainID Genus_species
SEQ_24 YK96  Dorea_longicatena SEQ_52 YK51 Eubacterium_rectale
SEQ_25 YKI101 Ruminococcus_obeum SEQ_53 YK52  Eubacterium_rectale
SEQ_26  YKI110 Megasphaera_elsdenii SEQ_54  YKS54  Anaerostipes_hadrus
SEQ_27  YKI149 Acidaminococcus_fermentans/  SEQ_55  YK56  Ruminococcus_faecis
Acidaminococcus_intestini
SEQ_28  YKI154 Megasphaera_elsdenii SEQ_56  YKS57  Ruminococcus_faecis
SEQ_29  YK36  Ruminococcus_faecis SEQ_57 YKS58  Dorea_longicatena
SEQ_30  YK95  Bacteroides_cellulosilyticus SEQ_58  YKG65  Roseburia_faecis
SEQ_31 YK32  Anaerostipes_hadrus SEQ_59 YK67  Blautia luti
SEQ_32 YK64  Ruminococcus_obeum SEQ_60 YK69  Fusicatenibacter_saccharivorans
SEQ_33  YK73  Flavonifractor_plautii SEQ_61  YK70  Fusicatenibacter_saccharivorans
SEQ_34 YK87  Eubacterium_rectale SEQ_62 YK71 Roseburia_faecis
SEQ_35  YKI05 Flavonifractor_plautii SEQ_63  YK74  Megasphaera_elsdenii
SEQ_36 YKI153 Megasphaera_elsdenii SEQ_64 YK88  Eubacterium_rectale
SEQ_37 YK163 Eubacterium_rectale SEQ_65 YK89  Eubacterium_rectale
SEQ_38  YKI91 Ruminococcus_champanellensis/ SEQ_66  YK97  Roseburia_faecis
Ruminococcus_albus
SEQ_39  YK99  Ruminococcus_champanellensis SEQ_67  YK98  Blautia_faecis
SEQ_40 YK55 Ruminococcus_faecis SEQ_68 YK139 Fusicatenibacter_saccharivorans
SEQ_41  YK75  Bifidobacterium_bifidum SEQ_69  YKI141 Dorea_formicigenerans
SEQ_42  YKO90  Anuaerostipes_hadrus SEQ_70  YKI142 Ruminococcus_faecis
SEQ_43 YK30  Anaerostipes_hadrus SEQ_71 YK152 Blautia_hansenii
SEQ_44 YK31 Anaerostipes_hadrus SEQ_72 YK155 Blautia_hansenii
SEQ_45 YK12  Eubacterium_rectale SEQ_73 YK157 Eubacterium_rectale
SEQ_46  YK27  Ruminococcus_faecis SEQ_74  YKI160 Roseburia_faecis
SEQ_47 YK28  Blautia luti SEQ_75 YK166 Eubacterium_rectale
SEQ_48 YK29  Ruminococcus_faecis SEQ_76 YK168 Eubacterium_rectale
SEQ_49 YK33 Anaerostipes_hadrus SEQ_77 YK169 Eubacterium_rectale
SEQ_50 YK34  Anaerostipes_hadrus SEQ_78 YK171 Eubacterium_rectale
SEQ_51  YK35  Ruminococcus_faecis SEQ_79  YKI192 Roseburia_faecis
TABLE F2
40
Composition F, strain groupings NOZ25, and SEQ D NO: 32.
Cluster Composition F *SCFAs
XIVa Eubacterium rectale 12 A, B, L
Ruminococcus faecis 8 A, L 45
Ruminococcus obeum 2 A, L
Blautia faecis 1 AL
Blautia hansenii 2 AL
Blautia luti 2 AL
Anaerostipes hadrus 7 B
Roseburia faecis 5 AB
Fusicatenibacter AL 50
saccharivorans 3
Dovrea formicigenerans 1 A D NO: 32.
Dovrea longicatena 2 A
v Flavonifractor_plautii 2 AB
Ruminococcus A
champanellensis 2 55
X Acidaminococcus fermentans 1 A, B, P
Megasphaera elsdeni 4 P
other Bacteroides cellulosilyticus 1 A,

-
> w

Bifiidobacterium Bifidum

*Short chain fatty acid legend:
A, acetate;

B, Butyrate;

L, lactate;

P, propionate;

S, succinate

In one aspect, the disclosure provides Composition G
(See e.g., FIG. 19; Table G). As shown in FIG. 19, Com-
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NO:27, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:51,
SEQ ID NO:55, SEQ ID NO:68, SEQ ID NO:72, SEQ 1D
NO:70, SEQ ID NO:24, SEQ ID NO:34, SEQ ID NO:37,
SEQ ID NO:46, SEQ ID NO:76, SEQ ID NO:77, SEQ 1D
NO:35, SEQ ID NO:62, SEQ ID NO:26, SEQ ID NO:63,
SEQ ID NO:67, SEQ ID NO:40, SEQ ID NO:38, SEQ 1D
NO:47, SEQ ID NO:56, SEQ ID NO:25, and SEQ ID NO:
32.

The bacterial strains in Composition G are related to the
following  bacteria:  Acidaminococcus  fermentans,
Acidaminococcus intestine, Anaerostipes hadrus, Blautia
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faecis, Blautia hansenii, Dorea formicigenerans, Dorea lon-
gicatena, Eubacterium rectale, Flavonifractor plautii, Fusi-
catenibacter saccharivorans, Megasphaera elsdenii, Rose-
buria Jfaecis, Ruminococcus champanellensis,
Ruminococcus albus, Ruminococcus faecis, and Ruminococ-
cus obeum.

In some embodiments, the disclosure provides composi-
tions with two or more bacterial strains of species selected
from the group consisting of Acidaminococcus fermentans,
Acidaminococcus intestine, Anaerostipes hadrus, Blautia
faecis, Blautia hansenii, Dorea formicigenerans, Dorea lon-
gicatena, Eubacterium rectale, Flavonifractor plautii, Fusi-
catenibacter saccharivorans, Megasphaera elsdenii, Rose-
buria Jfaecis, Ruminococcus champanellensis,
Ruminococcus albus, Ruminococcus faecis, and Ruminococ-
cus obeum.

In some embodiments, the disclosure provides composi-
tions that include two or more purified bacterial strains
comprise 16S rDNA sequences having at least 97% homol-
ogy with nucleic acid sequences selected from the group
consisting of SEQ ID NO:84, SEQ ID NO:85, SEQ ID
NO:92, SEQ ID NO:93, SEQ ID NO:96, SEQ ID NO:97,
SEQ ID NO:99, SEQ ID NO:104, SEQ ID NO:107, SEQ ID
NO:111, SEQ ID NO:112, SEQ ID NO:113, SEQ ID
NO:114, SEQ ID NO:115, SEQ ID NO:116, SEQ ID
NO:117, and SEQ ID NO:119.

TABLE G

Composition G

SEQ_27 YK149 Acidaminococcus_fermentans/Acidaminococcus_intesti
SEQ_43 YKO90  Aduaerostipes_hadrus

SEQ_44 YK30  Aduaerostipes_hadrus

SEQ_51 YK34  duaerostipes_hadrus

SEQ_55 YK54  Adnaerostipes_hadrus

SEQ_68 YKO98  Blautia_faecis

SEQ_72 YKI152 Blautia_hansenii

SEQ_70 YK141 Dorea_formicigenerans
SEQ_24 YK96  Dorea_longicatena

SEQ_34 YK87  Eubacterium_rectale

SEQ_37 YK163 Eubacterium_rectale

SEQ_46 YKI12  Eubacterium_rectale

SEQ_76 YK166 Eubacterium_rectale

SEQ_77 YK168 Eubacterium_rectale

SEQ_35 YKI105 Flavonifractor_plautii

SEQ_62 YK70  Fusicatenibacter_saccharivorans
SEQ_26 YKI110 Megasphaera_elsdenii

SEQ_63 YK71  Roseburia_faecis

SEQ_67 YK97  Roseburia_faecis

SEQ_40 YK99  Ruminococcus_champanellensis
SEQ_38 YKI191 Ruminococcus_champanellensis/Ruminococcus_albus
SEQ_47 YK27  Ruminococcus_faecis

SEQ_56 YKS56  Ruminococcus_faecis

SEQ_25 YKI101 Ruminococcus_obeum

SEQ_32 YKo64 Ruminococcus_obeum

In one aspect, the disclosure provides Composition H
(See e.g., FIG. 26, Table H). As shown in FIG. 26, Com-
position H contains bacteria that have the following 16S
rDNA sequences: SEQ ID NO:14, SEQ ID NO:16, SEQ ID
NO:21, SEQ ID NO:82, SEQ ID NO:81, and SEQ ID
NO:80. In some embodiments, the disclosure provides com-
positions with two or more purified bacterial strains that
have 16S rDNA sequences selected from the group consist-
ing of SEQ ID NO:14, SEQ ID NO:16, SEQ ID NO:21, SEQ
1D NO:82, SEQ ID NO:81, and SEQ ID NO:80.

In some embodiments, the compositions include two or
more purified bacterial strains comprising 16S rDNA
sequences having at least 97% homology with nucleic acid
sequences selected from the group consisting of SEQ ID
NO:14, SEQ ID NO:16, SEQ ID NO:21, SEQ ID NO:82,
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SEQ ID NO:81, and SEQ ID NO:80. In some embodiments,
the compositions include four or more purified bacterial
strains comprising 16S rDNA sequences having at least 97%
homology with nucleic acid sequences selected from the
group consisting of SEQ ID NO:14, SEQ ID NO:16, SEQ ID
NO:21, SEQ ID NO:82, SEQ ID NO:81, and SEQ ID
NO:80.

The bacterial strains in Composition H are related to the
following bacteria: Anaerotruncus colihominis, Clostridium
symbiosum, Clostridium innocuum, Evysipelotrichaceae_
bacterium_21-3, Clostridium disporicum, Clostridium bol-
teae, and Erysipelatoclostridium ramosum. In some embodi-
ments, the disclosure provides compositions with two or
more bacterial strains selected from the group consisting of
Anaerotruncus  colihominis,  Clostridium  symbiosum,
Clostridium innocuum, Erysipelotrichaceae_bacterium_21-
3, Clostridium disporicum, Clostridium bolteae, and Ery-
sipelatoclostridium ramosum.

In some embodiments, the disclosure provides composi-
tions that include two or more purified bacterial strains
comprise 16S rDNA sequences having at least 97% homol-
ogy with nucleic acid sequences selected from the group
consisting of SEQ ID NO:86, SEQ ID NO:95, SEQ ID
NO:98, SEQ ID NO:110, SEQ ID NO:122, and SEQ ID
NO:123.

Composition H includes bacteria from Clostridium cluster
I, IV, XIVa, XVII and XVIII. In some embodiments, the
disclosure provides compositions that include two or more
purified bacterial strains from Clostridium cluster 1, 1V,
XIVa, XVII and XVIII. In some embodiments, at least one
of the bacterial strains of the composition belongs to
Clostridium cluster IV. In some embodiments, at least one of
the bacterial strains of the composition belongs to
Clostridium cluster XIVa. In some embodiments, at least one
of the bacterial strains of the composition belongs to
Clostridium cluster XVII. In some embodiments, at least one
of the bacterial strains of the composition belongs to
Clostridium cluster 1. In some embodiments, at least one of
the bacterial strains of the composition belongs to
Clostridium cluster XVIII. In some embodiments, at least
one of the bacterial strains of the composition belongs to
Clostridium cluster XIVa and at least one of the bacterial
strains belongs to Clostridium cluster IV. In some embodi-
ments, at least one of the bacterial strains of the composition
belongs to Clostridium cluster XIVa and at least one of the
bacterial strains belongs to Clostridium cluster XVIL.

TABLE H

Composition H

SEQ ID NO Strain Closest species Cluster

SEQ ID NO: 14 VE202-13 Adnaerotruncus colihominis  Cluster IV

SEQ ID NO: 16  VE202-16 Clostridium symbiosum Cluster XIVa
WAL-14163

SEQ ID NO: 21 189 Clostridium innocuum Cluster XVII

SEQ ID NO: 82  PE9 Clostridium disporicum Cluster I

SEQ ID NO: 81  PES Clostridium bolteae Cluster XIVa

SEQ ID NO: 80 VE202-18 Erysipelatoclostridium Cluster XVIII

ramosum

In some embodiments, the disclosure provides composi-
tions comprising two or more bacteria, wherein the compo-
sition does not include bacteria from Clostridium cluster 1.
In some embodiments, the disclosure provides compositions
comprising two or more bacteria, wherein the composition
does not include bacteria from Clostridium cluster XVIII. In
some embodiments, the disclosure provides compositions
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comprising two or more bacteria, wherein the composition
does not include bacteria from Clostridium cluster 1 and
does not include bacteria from Clostridium cluster XVIII.

In some embodiments, the disclosure provides composi-
tions comprising two or more bacteria, wherein all the
bacteria are anaerobic bacteria. In some embodiments, the
disclosure provides compositions comprising two or more
bacteria, wherein all the bacteria are obligate anaerobic
bacteria.

In some embodiments, the disclosure provides composi-
tions comprising two or more bacteria (e.g., purified bacte-
rial strains), wherein the composition does not include
Clostridium scindens. In some embodiments, the disclosure
provides compositions comprising two or more bacteria,
wherein the composition does not include Flavonifractor
plautii. In some embodiments, the disclosure provides com-
positions comprising two or more bacteria, wherein the
composition does not include Parabacteroides. In some
embodiments, the disclosure provides compositions com-
prising two or more bacteria, wherein the composition does
not include Lactobacillus. In some embodiments, the dis-
closure provides compositions comprising two or more
bacteria, wherein the composition does not include Colin-
sella. In some embodiments, the disclosure provides com-
positions comprising two or more bacteria, wherein the
composition does not include Dialister. In some embodi-
ments, the disclosure provides compositions comprising two
or more bacteria, wherein the composition does not include
Raoultella. In some embodiments, the disclosure provides
compositions comprising two or more bacteria, wherein the
composition does not include Streptococcus. In some
embodiments, the disclosure provides compositions com-
prising two or more bacteria, wherein the composition does
not include Staphylococcus. In some embodiments, the
disclosure provides compositions comprising two or more
bacteria, wherein the composition does not include Micro-
bacterium. In some embodiments, the disclosure provides
compositions comprising two or more bacteria, wherein the
composition does not include Proteobacteria. In some
embodiments, the disclosure provides compositions com-
prising two or more bacteria, wherein the composition does
not include Peptostreptococcaceae. In some embodiments,
the disclosure provides compositions comprising two or
more bacteria, wherein the composition does not include
Oscillospiraceae.

In one aspect, the disclosure provides bacterial strains
with 16S rDNA sequences that have homology to a nucleic
acid sequence of any one of the sequences of the bacterial
strains or species described herein. In some embodiments,
the bacterial strain has at least 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, 99.5%, 99.6%, 99.7%, 99.8%
or 99.9% homology relative to any of the strains or bacterial
species described herein over a specified region or over the
entire sequence. It would be appreciated by one of skill in
the art that the term “homology” or “percent homology,” in
the context of two or more nucleic acid sequences or amino
acid sequences, refers to a measure of similarity between
two or more sequences or portion(s) thereof. The homology
may exist over a region of a sequence that is at least about
50 nucleotides in length, or more preferably over a region
that is 100 to 500 or 1000 or more nucleotides in length. In
some embodiments, the homology exists over the length the
16S rRNA or 16S rDNA sequence, or a portion thereof.

Additionally, or alternatively, two or more sequences may
be assessed for the identity between the sequences. The
terms “identical” or percent “identity” in the context of two
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or more nucleic acids or amino acid sequences, refer to two
or more sequences or subsequences that are the same. Two
sequences are “substantially identical” if two sequences
have a specified percentage of amino acid residues or
nucleotides that are the same (e.g., at least 80%, 85%, 90%,
95%, 96%, 97%, 98%, 99%, 99.5%, 99.6%, 99.7%, 99.8%
or 99.9% identical) over a specified region or over the entire
sequence, when compared and aligned for maximum corre-
spondence over a comparison window, or designated region
as measured using one of the following sequence compari-
son algorithms or by manual alignment and visual inspec-
tion. Optionally, the identity exists over a region that is at
least about 50 nucleotides in length, or more preferably over
a region that is 100 to 500 or 1000 or more nucleotides in
length. In some embodiments, the identity exists over the
length the 16S rRNA or 16S rDNA sequence.

Additionally, or alternatively, two or more sequences may
be assessed for the alignment between the sequences. The
terms “alignment” or percent “alignment” in the context of
two or more nucleic acids or amino acid sequences, refer to
two or more sequences or subsequences that are the same.
Two sequences are “substantially aligned” if two sequences
have a specified percentage of amino acid residues or
nucleotides that are the same (e.g., at least 80%, 85%, 90%,
95%, 96%, 97%, 98%, 99%, 99.5%, 99.6%, 99.7%, 99.8%
or 99.9% identical) over a specified region or over the entire
sequence, when compared and aligned for maximum corre-
spondence over a comparison window, or designated region
as measured using one of the following sequence compari-
son algorithms or by manual alignment and visual inspec-
tion. Optionally, the alignment exists over a region that is at
least about 50 nucleotides in length, or more preferably over
a region that is 100 to 500 or 1000 or more nucleotides in
length. In some embodiments, the identity exists over the
length the 16S rRNA or 16S rDNA sequence.

For sequence comparison, typically one sequence acts as
a reference sequence, to which test sequences are compared.
Methods of alignment of sequences for comparison are well
known in the art. See, e.g., by the local homology algorithm
of Smith and Waterman (1970) Adv. Appl. Math. 2:482c, by
the homology alignment algorithm of Needleman and Wun-
sch, J. Mol. Biol. (1970) 48:443, by the search for similarity
method of Pearson and Lipman Proc. Natl. Acad. Sci. USA
(1998) 85:2444, by computerized implementations of these
algorithms (GAP, BESTFIT, FASTA, and TFASTA in the
Wisconsin Genetics Software Package, Genetics Computer
Group. Madison. Wis.), or by manual alignment and visual
inspection (see. e.g., Brent et al., Current Protocols in
Molecular Biology, John Wiley & Sons, Inc. (Ringbou ed.,
2003)). Two examples of algorithms that are suitable for
determining percent sequence identity and sequence simi-
larity are the BLAST and BLAST 2.0 algorithms, which are
described in Altschul et al., Nuc. Acids Res. (1977) 25:3389-
3402, and Altschul et al., J. Mol. Biol. (1990) 215:403-410,
respectively.

In one aspect, the disclosure provides compositions com-
prising multiple purified bacterial strains (e.g., Composi-
tions A-J). For instance, FIGS. 1, 13, 19, and 26 present
several example compositions comprising multiple bacterial
strains. In one aspect, the 16S rDNA sequences of purified
bacterial strains of the compositions were compared to 16S
rDNA sequences of known bacterial species/strains in a
bacterial genome database to identify the closest known
related bacterial species to the bacterial strains disclosed
herein (See e.g., Table 1). It should be appreciated that
multiple bacterial strains of the compositions disclosed
herein may have the same closest related bacterial species.
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In one aspect, the disclosure provides compositions com-
prising one or more bacterial strains or species with 16S
rDNA sequences that have homology to a nucleic acid
sequence of any one of the sequences provided by SEQ ID
NOs:1-83 and 124-159. In some embodiments, the species
with 16S rDNA sequences with homology to a nucleic acid
sequence of any one of the closest related species to any of
the strains described herein, correspond to bacterial strains
with 16S rDNA sequences provided by SEQ ID NOs:84-
123.

In some embodiments, the compositions disclosed herein
provide at least one of the bacterial strains (e.g., purified
bacterial strains) described herein. In some embodiments,
the compositions that comprise at least one bacterial strain,
comprise at least one bacterial strain with a 16S rDNA
sequence selected from any one of SEQ ID NOs:1-122 and
124-159. In some embodiments, the compositions that com-
prise at least one bacterial strain, comprise at least one
bacterial strain with a 97% homology to 16S rDNA
sequence selected from any one of SEQ ID NOs:1-122 and
124-159.

In some embodiments, the compositions disclosed herein
comprise two or more bacterial strains. In some embodi-
ments, the compositions described herein comprise at least
2, at least 3, at least 4, at least 5, at least 6, at least 7, at least
8, at least 9, at least 10, at least 11, at least 12, at least 13,
at least 14, at least 15, at least 16, at least 17, at least 18, at
least 19, or at least 20 or more bacterial strains (e.g., purified
bacterial strains).

It should be appreciated the compositions and methods
provided herein can be distinguished from compositions and
methods associated with the treatment of C. difficile infec-
tion that are available. For instance, it has been proposed that
non-toxigenic C. difficile strains, i.e., strains that do not
produce C. difficile toxins, may be used to treat C. difficile
infection (See, e.g., U.S. Pat. No. 6,635,260). The compo-
sitions disclosed herein can be distinguished at least because
the compositions described herein do not comprise non-
toxigenic strains of C. difficile. Thus, in some embodiments,
the compositions herein do not include comprise non-toxi-
genic strains of C. difficile. C. difficile belongs to
Clostridium cluster XI. In some embodiments, the compo-
sitions herein do not include bacterial strains belonging to
Clostridium cluster XI.

It is also considered in the art that bacterial strains
expressing a bile inducible 7o/p-dehydroxylation operon
can be used in the treatment of C. difficile (see, e.g., Buffie
et al. Nature (2015) 517:205-208). The catalysis of bile acid
7a dihydroxylation is mediated by a stereo-specific NAD
(H)-dependent 3-oxo-A*-cholenoic acid oxidoreductase
encoded by the gene baiCD. In some embodiments, the
compositions provided herein do not mediate bile acid
7-alpha-dehydroxylation.

In contrast to the findings in the art, in some embodi-
ments, as shown herein, combinations of bacterial strains
that do not encode baiCD (or a homolog thereof), or encode
a baiCD that comprises one or more mutations that result in
a non-functional BaiCD protein (“baiCD-"), are more effec-
tive at treating C. difficile infection and/or reducing or
inhibiting production of Toxin B by C. difficile than com-
binations of bacterial strains that have a functional BaiCD
protein (“baiCD+7). Thus, in some embodiments, the com-
positions of bacterial strains provided herein are baiCD-
(i.e., the combination of the bacteria has no effective baiCD+
function). In some embodiments, all of bacterial strains in
the compositions provided herein are baiCD-. In some
embodiments, the majority (i.e., 50% or greater) of the
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bacterial strains in the compositions are baiCD-. In some
embodiments, the majority (i.e., 50% or greater) of the
bacterial strains in the compositions are baiCD- and the
composition has no effective BaiCD function. In some
embodiments, the minority (i.e., 50% or less) of the bacterial
strains in the compositions are baiCD- and the composition
has no effective BaiCD function. In some embodiments,
bacterial strains for the compositions are selected based on
the absence (or presence) of a baiCD gene or a predicted
baiCD gene. In some embodiments, bacterial strains may be
modified (e.g., genetically engineered) to prevent or reduce
expression of a baiCD gene and/or to reduce or eliminate
NAD(H)-dependent 3-oxo-A*-cholenoic acid oxidoreduc-
tase activity of BaiCD protein. The NAD(H)-dependent
3-oxo-A*-cholenoic acid oxidoreductase activity of a bacte-
rial strain may be assessed by methods such as measuring
the amount of 7a-dehydroxylated bile acid. In some
embodiments, the compositions described herein comprise
bacterial strains without the baiCD operon (baiCD™) or
baiCD function.

In some embodiments, the compositions described herein
do not include Clostridium scindens. In some embodiments,
the compositions described herein do not include Barne-
siella intestihominis. In some embodiments, the composi-
tions described herein do not include Blautia hansenii. In
some embodiments, the compositions described herein do
not include Pseudoflavinofractor capillosus. In some
embodiments, the compositions described herein do not
include Clostridium scindens. Barnesiella intestihominis,
Blautia hansenii or Pseudoflavinofractor capillosus.

In some embodiments, the compositions provided herein
do not include Colinsella aerofaciens. In some embodi-
ments, the compositions provided herein do not include
Acetovibrio ethanolgignens. In some embodiments, the
compositions provided herein do not bacterial strains
belonging to Clostridium cluster 1. In some embodiments,
the compositions provided herein do not include
Clostridium butyricum. In some embodiments, the compo-
sitions provided herein do not include Clostridium dispori-
cum. In some embodiments, the compositions provided
herein do not include strains belonging to Clostridium
cluster XI. In some embodiments, the compositions pro-
vided herein do not include Clostridium glycolicum. In some
embodiments, the compositions provided herein do not
include Faecalibacterium prausnitzii. In some embodi-
ments, the compositions provided herein do not include
Turicibacter sanguinis. In some embodiments, the compo-
sitions provided herein do not include Fubacterium rectale.
In some embodiments, the compositions provided herein do
not include Fubacterium ventriosum. In some embodiments,
the compositions provided herein do not include Rumi-
nococcus obeum. In some embodiments, the compositions
provided herein do not include Pseudobutyrivibrio. In some
embodiments, the compositions provided herein do not
include Christensenellaceae. In some embodiments, the
compositions do not comprise gram-negative bacteria. In
some embodiments, the compositions do not comprise E.
coli. In some embodiments, the compositions do not com-
prise fungi, such as Monilla species.

In some embodiments of the compositions provided
herein, the compositions do not include bacterial strains that
are resistant to one or more antibiotics. It should be appre-
ciated that it may be desirable to have a mechanism to
remove the bacterial compositions provided herein from the
body of the subject after administration. One such mecha-
nism is to remove the bacterial compositions by antibiotic
treatment. Thus, in some embodiments, the compositions do
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not include bacterial strains that are resistant to one or more
antibiotics. In some embodiments, the compositions do not
include bacterial strains that are resistant to one or more
antibiotics selected from the group consisting of penicillin,
benzylpenicillin, ampicillin, sulbactam, amoxicillin, clavu-
lanate, tazobactam, piperacillin, cefmetazole, vancomycin,
imipenem, meropenem, metronidazole and clindamycin. In
some embodiments, the compositions do not include bacte-
rial strains that are resistant to vancomycin.

In some embodiments, the compositions include bacterial
strains that are susceptible to at least four antibiotics that are
efficacious in humans. In some embodiments, the composi-
tions include bacterial strains that are susceptible to at least
three antibiotics that are efficacious in humans. In some
embodiments, the compositions include bacterial strains that
are susceptible to at least two antibiotics that are efficacious
in humans. In some embodiments, the compositions include
bacterial strains that are susceptible to at least one antibiotic
that is efficacious in humans. In some embodiments, the
compositions include only bacterial strains that are suscep-
tible to at least four antibiotics that are efficacious in
humans. In some embodiments, the compositions include
only bacterial strains that are susceptible to at least three
antibiotics that are efficacious in humans. In some embodi-
ments, the compositions include only bacterial strains that
are susceptible to at least two antibiotics that are efficacious
in humans. In some embodiments, the compositions include
bacterial strains that are susceptible to at least one antibiotic
that is efficacious in humans. As used herein, an “antibiotic
that is efficacious in a human” refers to an antibiotic that has
been used to successfully treat bacterial infections in a
human.

In some embodiments, the compositions described herein
comprise spore forming and non-spore forming bacterial
strains. In some embodiments, the compositions described
herein comprise spore forming bacterial strains. In some
embodiments, the compositions described herein comprise
only spore forming bacterial strains. In some embodiments,
the compositions described herein comprise only non-spore
forming bacterial strains. The spore-forming bacteria can be
in spore form (i.e., as spores) or in vegetative form (i.e., as
vegetative cells). In spore form, bacteria are generally more
resistant to environmental conditions, such as heat, acid,
radiation, oxygen, chemicals, and antibiotics. In contrast, in
the vegetative state or actively growing state, bacteria are
more susceptible to such environmental conditions, com-
pared to in the spore form. In general, bacterial spores are
able to germinate from the spore form into a vegetative/
actively growing state, under appropriate conditions. For
instance, bacteria in spore format may germinate when they
are introduced in the intestine.

In some embodiments, at least one (e.g., 1, 2,3, 4, 5, or
more) of the bacterial strains in the composition is a spore
former. In some embodiments, at least one (e.g., 1, 2, 3, 4,
5, or more) of the bacterial strains in the composition is in
spore form. In some embodiments, at least one (e.g., 1, 2, 3,
4, 5, or more) of the bacterial strains in the composition is
a non-spore former. In some embodiments, at least one (e.g.,
1, 2, 3, 4, 5, or more) of the bacterial strains in the
composition is in vegetative form (As discussed above,
spore forming bacteria can also be in vegetative form). In
some embodiments, at least one (e.g., 1, 2, 3, 4, 5, or more)
of the bacterial strains in the composition is in spore form
and at least one (e.g., 1, 2, 3, 4, 5, or more) of the bacterial
strains in the composition is in vegetative form. In some
embodiments, at least one bacterial strain that is considered
able to form spores (i.e., a spore-former) but is present in the
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composition in vegetative form. In some embodiments, at
least one bacterial strain that is considered able to form
spores is present in the composition both in spore form and
in vegetative form.

In some embodiments, the disclosure provides composi-
tions wherein the compositions comprise bacterial strains
that are spore forming bacterial strains. In some embodi-
ments, the disclosure provides compositions wherein the
compositions comprise bacterial strains that are non-spore
forming bacterial strains. In some embodiments, the disclo-
sure provides compositions wherein the compositions com-
prise bacterial strains that are spore forming bacterial strains
and bacterial strains that are non-spore forming bacterial
strains. In some embodiments, the disclosure provides com-
positions, wherein the compositions comprise a mixture of
bacterial strains wherein at least 10% of the bacterial strains
are spore forming bacterial strains, at least 20% of the
bacterial strains are spore forming bacterial strains, at least
30% of the bacterial strains are spore forming bacterial
strains, at least 40% of the bacterial strains are spore forming
bacterial strains, at least 50% of the bacterial strains are
spore forming bacterial strains, at least 60% of the bacterial
strains are spore forming bacterial strains, at least 70% of the
bacterial strains are spore forming bacterial strains, at least
80% of the bacterial strains are spore forming bacterial
strains, at least 90% of the bacterial strains are spore forming
bacterial strains bacteria up to 100% spore forming bacterial
strains. Whether a bacterial strain is a spore forming strain
can be determined for instance by evaluating the genome of
the bacterial strain for the presence of sporulation genes.
However, it should be appreciated that not all bacteria that
are predicted to encode spore forming genes can be made to
sporulate. In addition, whether a bacterial strain is a spore
forming strain can be determined by exposing the bacterial
strain to stress conditions, e.g., heat or exposure to chemi-
cals (e.g., ethanol or chloroform), that are known to induce
sporulation.

It should be appreciated that spore forming bacteria can
be in spore form or in vegetative form. In some embodi-
ments of the compositions provided herein, the spore form-
ing bacteria are in spore form. In some embodiments of the
compositions provided herein, the spore forming bacteria
are in vegetative form. In some embodiments of the com-
positions provided herein, the spore forming bacteria are
both present in spore form and in vegetative form. In some
embodiments, the disclosure provides compositions,
wherein the compositions comprise spore forming bacteria
at least 10% of the spore forming bacteria are in spore
format, at least 20% of the spore forming bacteria are in
spore format, at least 30% of the spore forming bacteria are
in spore format, at least 40% of the spore forming bacteria
are in spore format, at least 50% of the spore forming
bacteria are in spore format, at least 60% of the spore
forming bacteria are in spore format, at least 70% of the
spore forming bacteria are in spore format, at least 80% of
the spore forming bacteria are in spore format, at least 90%
of'the spore forming bacteria are in spore format, up to 100%
in spore format.

It is envisioned that the bacterial strains of the composi-
tions provided herein are alive and will be alive when they
reach the target area (e.g., the intestines). Bacterial spores
are considered to be alive in this regards. In some embodi-
ments, bacteria that are administered as spores may germi-
nate in the target area (e.g., the intestines). It should further
be appreciated that not all of the bacteria are alive and the
compositions can include a percentage (e.g., by weight) that
is not alive. In addition, in some embodiments, the compo-
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sitions include bacterial strains that are not alive when
administered or at the time when the composition reaches
the target area (e.g., the intestines). It is envisioned that
non-living bacteria may still be useful by providing some
nutrients and metabolites for the other bacterial strains in the
composition.

Methods of inducing sporulation of spore-forming bacte-
rial strains are well known in the art (See e.g., Paredes-Sabja
et al., Trends Microbiol. (2011) 19(2):85-94). Generally,
bacterial strains that are spore-formers can be made to go
into spore form by stressing the bacterial strains. Non-
limiting examples of stresses that can induce sporulation are
an increase in temperature, change in the nutrients available
and/or exposure to chemicals (e.g., ethanol or chloroform).
It should be noted that bacteria that are non-spore formers,
for instance because they are missing sporulation genes,
cannot be made to sporulate by stress. To prepare compo-
sitions in which all the bacterial strains are in the spore form,
the composition or bacterial cultures used to prepare the
composition may be subjected to treatment to kill any
bacteria not in spore form (e.g., in vegetative form), for
example by exposing the composition to heat and are
chemically breaking down the non-spore bacteria. The bac-
teria in spore format can subsequently be separated from the
non-spore bacteria for instance by filtration.

The amount of spores can be quantified using techniques
know in the art. These techniques include phase contrast
microscopy for enumerating spores using a hemocytometer.
In addition, the viability of spores can be determined by
plating the spores and growing the spores. For instance,
spores can be plated in appropriate media and incubated in
the anaerobic chamber for a period of time (e.g., 48-96 hrs.).
Viability can subsequently be determined by quantifying the
colony forming units which correspond to spores that ger-
minated. For instance, spores can be plated on TCCFA plates
(Taurocholate, cycloserine, cefoxintin, fructose agar plates),
in which taurocholate helps the spores to germinate. In
addition, spores can be quantified using the dipicolinic assay
(DPA assay). DPA is an agent that allows for spore selection
and is a clear indicator of endospores. When complexed with
terbium, bright green luminescence is observed.

In any of the compositions provided herein, in some
embodiments, the bacterial strains are purified. In any of the
compositions provided herein, in some embodiments, the
bacterial strains are isolated. Any of the bacterial strains
described herein may be isolated and/or purified, for
example, from a source such as a culture or a microbiota
sample (e.g., fecal matter). The bacterial strains used in the
compositions provided herein generally are isolated from the
microbiome of healthy individuals. However, bacterial
strains can also be isolated from individuals that are con-
sidered not to be healthy. In some embodiments, the com-
positions include strains originating from multiple individu-
als.

As used herein, the term “isolated” bacteria that have been
separated from one or more undesired component, such as
another bacterium or bacterial strain, one or more compo-
nent of a growth medium, and/or one or more component of
a sample, such as a fecal sample. In some embodiments, the
bacteria are substantially isolated from a source such that
other components of the source are not detected.

As also used herein, the term “purified” refers to a
bacterial strain or composition comprising such that has
been separated from one or more components, such as
contaminants. In some embodiments, the bacterial strain is
substantially free of contaminants. In some embodiments,
one or more bacterial strains of a composition may be
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independently purified from one or more other bacteria
produced and/or present in a culture or a sample containing
the bacterial strain. In some embodiments, a bacterial strain
is isolated or purified from a sample and then cultured under
the appropriate conditions for bacterial replication, e.g.,
under anaerobic culture conditions. The bacteria that is
grown under appropriate conditions for bacterial replication
can subsequently be isolated/purified from the culture in
which it is grown.

In some embodiments, the bacterial strains of the com-
positions provided herein are obligate anacrobes. In some
embodiments, the bacterial strains of the compositions pro-
vided herein are facultative anaerobes.

Aspects of the present disclosure are related to methods
for treating a pathogenic infection in a subject by adminis-
tering a therapeutically effective amount of any of the
compositions described herein. In some embodiments, the
subject is a mammalian subject, such as a human, non-
human primate, rodent, rabbit, sheep, pig, dog, cat, horse, or
cow. In some embodiments, the subject is a human subject.
In some embodiments, the subject is a pig.

In some embodiments, the subject is a carrier of a
pathogenic organism and is suffering from the effects of the
infection (e.g., diarrhea caused by C. difficile toxins). In
some embodiments the subject is an asymptomatic carrier of
a pathogen. In some embodiments, the subject is a carrier of
C. difficile. In some embodiments the subject is an asymp-
tomatic C. difficile carrier. In some embodiments, the subject
has experienced recurrent or chronic pathogenic infections.
In some embodiments, the subject is suffering from a first
occurrence of a particular pathogenic infection. In some
embodiments, the subject has been treated with antibiotics
which resulted in the recurrence of the pathogenic infection.
In some embodiments, the subject has been treated with
antibiotics which resulted in a first occurrence of a patho-
genic infection. In some embodiments, the subject is to
undergo a procedure that puts the subject at a higher risk of
infection. In some embodiments, the compositions provided
herein are administered to a subject to lower the risk of
becoming infected by a pathogen.

In some embodiments, the compositions provided herein
are administered to a subject if the subject has a dysbiosis
(e.g., has as microbiome associated with a disease state). In
some embodiments, treatment with the compositions pro-
vided herein results in the change in the microbiome of the
subject. In some embodiments, treatment with the compo-
sitions provided herein removes the dysbiosis in the subject
resulting in a healthy microbiome. In some embodiments,
treatment with the compositions provided herein removes
the dysbiosis in the subject resulting in microbiome refrac-
tory or less susceptible to infection by a pathogen.

As used herein, the term “pathogen” in regard to a
pathogenic infection refers to a microorganism (e.g., a
bacterium) that causes a disease or a disease state in a
subject. In some embodiments, the disease or disease state of
the subject may include symptoms such as colitis, diarrhea,
watery diarrhea, abdominal cramping, fever, blood or pus in
the stool, nausea, dehydration, loss of appetite, chills, weight
loss, and/or kidney failure. In some embodiments, the patho-
genic infection may be diagnosed, for example, by detecting
a pathogen (or protein or nucleic acid associated with a
pathogen) in a fecal sample collected from the subject. In
some embodiments, the pathogenic infection may be diag-
nosed, for example, by comparing the microbiota of a fecal
sample of the subject with the microbiota in a fecal sample
of a healthy subject.
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In some embodiments, the pathogenic infection is C.
difficile; Clostridium perfringens; Clostridium botulinum;
Clostridium tributrycum,; Clostridium sporogenes; Escheri-
chia coli; Pseudomonas aeruginosa, such as Multidrug
Resistant Pseudomonas aeruginosa,; Vancomycin Resistant
Enterococci (VRE); Carbapenem Resistant Enterobacteri-
aceae (CRE); Neisseria gonorrheae; Acinetobacter; Multi-
drug Resistant Acinetobacter; Campylobacter; Multi-drug
resistant Campylobacter; Candida; Fluconazole-resistant
Candida; Extended spectrum beta-lactamese (ESBL) pro-
ducing Enterobacteriaceae; Salmonella, Salmonella Typh-
imurium, Drug resistant non-typhoid Sa/monella spp.; Drug
resistant Salmonella Typhi; Drug resistant Shigella; Staphy-
lococcus aureus, such as Methicillin Resistant S. aureus or
vancomycin resistant S. aureus; Drug resistant Streprococ-
cus prneumoniae; Drug resistant Tuberculosis; Erythromycin
Resistant Group A Streptococcus; Clindamycin resistant
Group B Streptococcus, and any combinations thereof. In
some embodiments, the pathogenic infection is C. difficile.
In some embodiments, the C. difficile is an antibiotic-
resistant C. difficile, e.g., fluoroquinolone resistant C. dif-
ficile. In some embodiments, the pathogenic infection is
vancomycin-resistant Enterococci.

Additional non-limiting examples of pathogens respon-
sible for pathogenic infection that can be treated according
to the methods provided herein are Leishmania, Staphylo-
coccus epidermis, Staphylococcus saprophyticus, Strepto-
coccus pyogenes, Streptococcus preumoniae, Streptococcus
agalactiae, Enterococcus faecalis, Corynebacterium dipthe-
riae, Bacillus  anthracia, Listeria monocytogenes,
Clostridium perfringens, Clostridium tetanus, Clostridium
botulinum, Clostridium difficile, Neisseria meningitidis,
Neisseria gonorrhoeae, Escherichia coli, Salmonella typh-
imurium, Salmonella cholerasuis, Salmonella enterica, Sal-
monella enteriditis, Yersinia pestis, Yersinia pseudotubercu-
losis, Yersinia enterocolitica, Vibrio cholerae,
Campylobacter jejuni, Campylobacter fetus, Helicobacter
pylori, Pseudomonas aeruginosa, Pseudomonas mallei,
Haemophilus influenzae, Bordetella pertussis, Mycoplasma
preumoniae, Ureaplasma urealyticum, Legionella pneumo-
phila, Treponema pallidum, Leptospira interrogans, Borre-
lia burgdorferi, Mycobacterium tuberculosis, Mycobacte-
rium leprae, Chlamydia psittaci, Chlamydia trachomatis,
Chlamydia pneumoniae, Rickettsia ricketsii, Rickettsia
akari, Rickettsia prowazekii, Brucella abortus, Brucella
melitens, Brucella suis, and Francisella tularensis. In gen-
eral, any bacterium that is capable of inducing a disease in
a subject and/or that is not present in healthy individual is
considered a pathogen herein. It should be appreciated that
a subject may carry multiple pathogens and/or have multiple
pathogenic infections.

Any of the compositions described herein may be admin-
istered to a subject in a therapeutically effective amount or
a dose of a therapeutically effective amount to treat or
prevent a pathogenic infection (e.g., one or more pathogenic
infections). The terms “treat” or “treatment” refer to reduc-
ing or alleviating one or more of the symptoms associated
with a pathogenic infection, reducing the amount of bacte-
rial toxin produced by the pathogenic infection, and/or
reducing the bacterial load of the pathogenic infection. The
terms “prevent” or “prevention” encompass prophylactic
administration and may reduce the incidence or likelihood of
pathogenic infection or a recurrent or chronic pathogenic
infection. For instance, in some embodiments, administra-
tion of the compositions provided herein result in a healthy
microbiome that is refractory to pathogenic infection,
thereby preventing the pathogenic infection.
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As used herein, a “therapeutically effective amount” of
composition, such as a pharmaceutical composition, is any
amount that results in a desired response or outcome in a
subject, such as those described herein, including but not
limited to prevention of infection, an immune response or an
enhanced immune response to the pathogenic infection,
prevention or reduction of symptoms associated with patho-
genic infection, and/or a reduction or inhibition of toxin
production by the pathogenic infection. It should be appre-
ciated that the term effective amount may be expressed in
number of bacteria or bacterial spores to be administered. It
should further be appreciated that the bacteria can multiply
once administered. Thus, administration of even a relatively
small amount of bacteria may have therapeutic effects.

In some embodiments, the therapeutically effective
amount of any of the compositions described herein is an
amount sufficient to enhance survival of the subject, reduce
the bacterial burden of the pathogenic infection in the
subject, and/or reduce or inhibit toxin production by the
pathogenic infection. In some embodiments, the therapeu-
tically effective amount is an amount sufficient to reduce the
bacterial burden of the pathogenic infection in a fecal
sample from the subject by at least 1.5-fold, 2-fold, 3-fold,
4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold, 10-fold, 20-fold,
30-fold, 40-fold, 50-fold, 100-fold, 1000-fold, 10*-fold,
10°-fold or more, as compared to the bacterial burden in a
subject with a pathogenic infection that has not received any
of the compositions described herein, or as compared to a
fecal sample from the same subject that was collected prior
to administration of any of the compositions.

In some embodiments, the compositions provided herein
inhibit the production of a bacterial toxin, e.g., C. difficile
Toxin B. In some embodiments, the therapeutically effective
amount is an amount sufficient to reduce or inhibit the
amount of bacterial toxin (e.g., C. difficile Toxin B) pro-
duced by pathogenic infection in a fecal sample from the
subject by at least 1.5-fold, 2-fold, 3-fold, 4-fold, 5-fold,
6-fold, 7-fold, 8-fold, 9-fold, 10-fold, 20-fold, 30-fold,
40-fold, 50-fold, 100-fold, 150-fold, 200-fold, 500-fold or
more, as compared to the amount of the bacterial toxin in a
subject with a pathogenic infection that has not received any
of the compositions described herein or as compared to a
fecal sample from the same subject that was collected prior
to administration of any of the compositions.

In some embodiments, the compositions provided herein
induce the proliferation and/or accumulation of regulatory T
cells in the subject. As will be evident to one of ordinary skill
in the art, regulatory T cells, also referred to as “Tregs,” are
a subset of T lymphocytes that are generally thought to
suppress an abnormal or excessive immune response and
play a role in immune tolerance. Regulatory T cells may be
identified based expression of the markers Foxp3 and CD4
(Foxp3+CD4+). The term regulatory T cells may also
include Foxp3-negative regulatory T cells that are 11.-10-
producing CD4-positive T cells.

In some embodiments, the therapeutically effective
amount is an amount sufficient to induce the proliferation
and/or accumulation of Tregs in the subject (or in a sample
obtained from a subject) by at least 1.5-fold, 2-fold, 3-fold,
4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold, 10-fold, 20-fold,
30-fold, 40-fold, 50-fold, 100-fold, 150-fold, 200-fold, 500-
fold or more, as compared to the amount of Tregs in a
subject (e.g., a subject with a pathogenic infection) that has
not received any of the compositions described herein or as
compared to a fecal sample from the same subject that was
collected prior to administration of any of the compositions.
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As used herein, the phrase “induces proliferation and/or
accumulation of regulatory T cells” refers to an effect of
inducing the differentiation of immature T cells into regu-
latory T cells, which differentiation leads to the proliferation
and/or the accumulation of regulatory T cells. Further, the
meaning of “induces proliferation and/or accumulation of
regulatory T cells” includes in vivo effects, in vitro effects,
and ex vivo effects. In some embodiments, the proliferation
and/or accumulation of regulatory T cells may be assessed
by detecting and/or quantifying the number of cells that
express markers of regulatory T cells (e.g., Foxp3 and CD4),
for example by flow cytometry. In some embodiments, the
proliferation and/or accumulation of regulatory T cells may
be assessed by determining the activity of the regulatory T
cells, such as the production of cytokines (e.g., IL.-10).

In some embodiments, the therapeutically -effective
amount is an amount sufficient to recolonize or repopulate
the gastrointestinal tract of the subject with non-pathogenic
bacteria. In some embodiments, the therapeutically effective
amount is an amount sufficient to graft one or more of the
bacterial strains of the composition in the gastrointestinal
tract of the subject. In some embodiments, a fecal sample is
obtained from the subject to assess the bacterial burden of
the pathogenic infection and/or evaluate the efficacy of
administration of the bacterial compositions described
herein. In some embodiments, the microbiota of the subject
(e.g., the identity and abundance of strains and/or species of
the microbiota) may be assessed to determine a disease state
of the subject and/or assess progress of the treatment. In
some embodiments, the microbiota of the subject having a
pathogenic infection is compared to the microbiota of a
healthy subject, such as a subject that is not experiencing or
has not experienced the pathogenic infection. In some
embodiments, the microbiota of the subject having a patho-
genic infection is compared to the microbiota of the same
subject from a fecal sample obtained from the subject prior
to the pathogenic infection.

Any of the compositions described herein, including the
pharmaceutical compositions and food products comprising
the compositions, may contain bacterial strains in any form,
for example in an aqueous form, such as a solution or a
suspension, embedded in a semi-solid form, in a powdered
form or freeze dried form. In some embodiments, the
composition or the bacterial strains of the composition are
lyophilized. In some embodiments, a subset of the bacterial
strains in a composition is lyophilized Methods of lyophiliz-
ing compositions, specifically compositions comprising bac-
teria, are well known in the art. See, e.g., U.S. Pat. Nos.
3,261,761, 4,205,132; PCT Publications WO 2014/029578
and WO 2012/098358, herein incorporated by reference in
their entirety. The bacteria may be lyophilized as a combi-
nation and/or the bacteria may be lyophilized separately and
combined prior to administration. A bacterial strain may be
combined with a pharmaceutical excipient prior to combin-
ing it with the other bacterial strain or multiple lyophilized
bacteria may be combined while in lyophilized form and the
mixture of bacteria, once combined may be subsequently be
combined with a pharmaceutical excipient. In some embodi-
ments, the bacterial strain is a lyophilized cake. In some
embodiments, the compositions comprising the one or more
bacterial strains are a lyophilized cake.

The bacterial strains of the composition can be manufac-
tured using fermentation techniques well known in the art.
In some embodiments, the active ingredients are manufac-
tured using anaerobic fermenters, which can support the
rapid growth of anaerobic bacterial species. The anaerobic
fermenters may be, for example, stirred tank reactors or
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disposable wave bioreactors. Culture media such as BL
media and EG media, or similar versions of these media
devoid of animal components, can be used to support the
growth of the bacterial species. The bacterial product can be
purified and concentrated from the fermentation broth by
traditional techniques, such as centrifugation and filtration,
and can optionally be dried and lyophilized by techniques
well known in the art.

In some embodiments, the composition of bacterial
strains may be formulated for administration as a pharma-
ceutical composition. The term “pharmaceutical composi-
tion” as used herein means a product that results from the
mixing or combining of at least one active ingredient, such
as any two or more purified bacterial strains described
herein, and one or more inactive ingredients, which may
include one or more pharmaceutically acceptable excipient.

An “acceptable” excipient refers to an excipient that must
be compatible with the active ingredient and not deleterious
to the subject to which it is administered. In some embodi-
ments, the pharmaceutically acceptable excipient is selected
based on the intended route of administration of the com-
position, for example a composition for oral or nasal admin-
istration may comprise a different pharmaceutically accept-
able excipient than a composition for rectal administration.
Examples of excipients include sterile water, physiological
saline, solvent, a base material, an emulsifier, a suspending
agent, a surfactant, a stabilizer, a flavoring agent, an aro-
matic, an excipient, a vehicle, a preservative, a binder, a
diluent, a tonicity adjusting agent, a soothing agent, a
bulking agent, a disintegrating agent, a buffer agent, a
coating agent, a lubricant, a colorant, a sweetener, a thick-
ening agent, and a solubilizer.

Pharmaceutical compositions of the invention can be
prepared in accordance with methods well known and
routinely practiced in the art (see e.g., Remington: The
Science and Practice of Pharmacy, Mack Publishing Co.
20th ed. 2000). The pharmaceutical compositions described
herein may further comprise any carriers or stabilizers in the
form of a lyophilized formulation or an aqueous solution.
Acceptable excipients, carriers, or stabilizers may include,
for example, buffers, antioxidants, preservatives, polymers,
chelating reagents, and/or surfactants. Pharmaceutical com-
positions are preferably manufactured under GMP condi-
tions. The pharmaceutical compositions can be used orally,
nasally or parenterally, for instance, in the form of capsules,
tablets, pills, sachets, liquids, powders, granules, fine gran-
ules, film-coated preparations, pellets, troches, sublingual
preparations, chewables, buccal preparations, pastes, syrups,
suspensions, elixirs, emulsions, liniments, ointments, plas-
ters, cataplasms, transdermal absorption systems, lotions,
inhalations, aerosols, injections, suppositories, and the like.

In some embodiments, the bacteria are formulated for
delivery to the intestines (e.g., the small intestine and/or the
colon). In some embodiments, the bacteria are formulated
with an enteric coating that increases the survival of the
bacteria through the harsh environment in the stomach. The
enteric coating is one which resists the action of gastric
juices in the stomach so that the bacteria which are incor-
porated therein will pass through the stomach and into the
intestines. The enteric coating may readily dissolve when in
contact with intestinal fluids, so that the bacteria enclosed in
the coating will be released in the intestinal tract. Enteric
coatings may consist of polymer and copolymers well
known in the art, such as commercially available
EUDRAGIT (Evonik Industries). (See e.g., Zhang, A4APS
PharmSciTech, (2016) 17 (1), 56-67).
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The bacteria may also be formulated for rectal delivery to
the intestine (e.g., the colon). Thus, in some embodiments,
the bacterial compositions may be formulated for delivery
by suppository, colonoscopy, endoscopy, sigmoidoscopy or
enema. A pharmaceutical preparation or formulation and
particularly a pharmaceutical preparation for oral adminis-
tration, may include an additional component that enables
efficient delivery of the compositions of the disclosure to the
intestine (e.g., the colon). A variety of pharmaceutical prepa-
rations that allow for the delivery of the compositions to the
intestine (e.g., the colon) can be used. Examples thereof
include pH sensitive compositions, more specifically, buft-
ered sachet formulations or enteric polymers that release
their contents when the pH becomes alkaline after the
enteric polymers pass through the stomach. When a pH
sensitive composition is used for formulating the pharma-
ceutical preparation, the pH sensitive composition is pref-
erably a polymer whose pH threshold of the decomposition
of the composition is between about 6.8 and about 7.5. Such
a numeric value range is a range in which the pH shifts
toward the alkaline side at a distal portion of the stomach,
and hence is a suitable range for use in the delivery to the
colon. It should further be appreciated that each part of the
intestine (e.g., the duodenum, jejunum, ileum, cecum, colon
and rectum), has different biochemical and chemical envi-
ronment. For instance, parts of the intestines have different
pHs, allowing for targeted delivery by compositions that
have a specific pH sensitivity. Thus, the compositions pro-
vided herein may be formulated for delivery to the intestine
or specific parts of the intestine (e.g., the duodenum, jeju-
num, ileum, cecum, colon and rectum) by providing formu-
lations with the appropriate pH sensitivity. (See e.g., Villena
et al., Int J Pharm 2015, 487 (1-2): 314-9).

Another embodiment of a pharmaceutical preparation
useful for delivery of the compositions to the intestine (e.g.,
the colon) is one that ensures the delivery to the colon by
delaying the release of the contents (e.g., the bacterial
strains) by approximately 3 to 5 hours, which corresponds to
the small intestinal transit time. In one embodiment of a
pharmaceutical preparation for delayed release, a hydrogel
is used as a shell. The hydrogel is hydrated and swells upon
contact with gastrointestinal fluid, with the result that the
contents are effectively released (released predominantly in
the colon). Delayed release dosage units include drug-
containing compositions having a material which coats or
selectively coats a drug or active ingredient to be adminis-
tered. Examples of such a selective coating material include
in vivo degradable polymers, gradually hydrolyzable poly-
mers, gradually water-soluble polymers, and/or enzyme
degradable polymers. A wide variety of coating materials for
efficiently delaying the release is available and includes, for
example, cellulose-based polymers such as hydroxypropyl
cellulose, acrylic acid polymers and copolymers such as
methacrylic acid polymers and copolymers, and vinyl poly-
mers and copolymers such as polyvinylpyrrolidone.

Additional examples of pharmaceutical compositions that
allow for the delivery to the intestine (e.g., the colon)
include bioadhesive compositions which specifically adhere
to the colonic mucosal membrane (for example, a polymer
described in the specification of U.S. Pat. No. 6,368,586)
and compositions into which a protease inhibitor is incor-
porated for protecting particularly a biopharmaceutical
preparation in the gastrointestinal tracts from decomposition
due to an activity of a protease.

Another example of a system enabling the delivery to the
intestine (e.g., the colon) is a system of delivering a com-
position to the colon by pressure change in such a way that
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the contents are released by utilizing pressure change caused
by generation of gas in bacterial fermentation at a distal
portion of the stomach. Such a system is not particularly
limited, and a more specific example thereof is a capsule
which has contents dispersed in a suppository base and
which is coated with a hydrophobic polymer (for example,
ethyl cellulose).

A further example of a system enabling the delivery of a
composition to the intestine (e.g., the colon), is a composi-
tion that includes a coating that can be removed by an
enzyme present in the gut (e.g., the colon), such as, for
example, a carbohydrate hydrolase or a carbohydrate reduc-
tase. Such a system is not particularly limited, and more
specific examples thereof include systems which use food
components such as non-starch polysaccharides, amylose,
xanthan gum, and azopolymers.

The compositions provided herein can also be delivered to
specific target areas, such as the intestine, by delivery
through an orifice (e.g., a nasal tube) or through surgery. In
addition, the compositions provided herein that are formu-
lated for delivery to a specific area (e.g., the cecum or the
colon), may be administered by a tube (e.g., directly into the
small intestine). Combining mechanical delivery methods
such as tubes with chemical delivery methods such as pH
specific coatings, allow for the delivery of the compositions
provided herein to a desired target area (e.g., the cecum or
the colon).

The compositions comprising bacterial strains are formu-
lated into pharmaceutically acceptable dosage forms by
conventional methods known to those of skill in the art.
Dosage regimens are adjusted to provide the optimum
desired response (e.g., the prophylactic or therapeutic
effect). In some embodiments, the dosage form of the
composition is a tablet, pill, capsule, powder, granules,
solution, or suppository. In some embodiments, the phar-
maceutical composition is formulated for oral administra-
tion. In some embodiments, the pharmaceutical composition
is formulated such that the bacteria of the composition, or a
portion thereof, remain viable after passage through the
stomach of the subject. In some embodiments, the pharma-
ceutical composition is formulated for rectal administration,
e.g. as a suppository. In some embodiments, the pharma-
ceutical composition is formulated for delivery to the intes-
tine or a specific area of the intestine (e.g., the colon) by
providing an appropriate coating (e.g., a pH specific coating,
a coating that can be degraded by target area specific
enzymes, or a coating that can bind to receptors that are
present in a target area).

Dosages of the active ingredients in the pharmaceutical
compositions of the present invention can be varied so as to
obtain an amount of the active ingredient which is effective
to achieve the desired pharmaceutical response for a par-
ticular subject, composition, and mode of administration,
without being toxic or having an adverse effect on the
subject. The selected dosage level depends upon a variety of
factors including the activity of the particular compositions
of the present invention employed, the route of administra-
tion, the time of administration, the duration of the treat-
ment, other drugs, compounds and/or materials used in
combination with the particular compositions employed, the
age, sex, weight, condition, general health and prior medical
history of the subject being treated, and like factors.

A physician, veterinarian or other trained practitioner, can
start doses of the pharmaceutical composition at levels lower
than that required to achieve the desired therapeutic effect
and gradually increase the dosage until the desired effect
(e.g., treatment of a pathogenic infection, reduction of
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bacterial burden of pathogenic infection, reduction or inhi-
bition of toxin production) is achieved. In general, effective
doses of the compositions of the present invention, for the
prophylactic treatment of groups of people as described
herein vary depending upon many different factors, includ-
ing routes of administration, physiological state of the
subject, whether the subject is human or an animal, other
medications administered, and the therapeutic effect desired.
Dosages need to be titrated to optimize safety and efficacy.
In some embodiments, the dosing regimen entails oral
administration of a dose of any of the compositions
described herein. In some embodiments, the dosing regimen
entails oral administration of multiple doses of any of the
compositions described herein. In some embodiments, the
composition is administered orally the subject once, twice,
3 times, 4 times, 5 times, 6 times, 7 times, 8 times, 9 times,
or at least 10 times.

The compositions, including the pharmaceutical compo-
sitions disclosed herein, include compositions with a range
of active ingredients (e.g., live bacteria, bacteria in spore
format). The amount of bacteria in the compositions may be
expressed in weight, number of bacteria and/or CFUs
(colony forming units). In some embodiments, the pharma-
ceutical compositions disclosed herein contain about 10,
about 10%, about 10%, about 10*, about 10°, about 10°, about
107, about 108, about 10°, about 10'°, about 10*!, about
10'2, about 10*® or more of each of the bacteria of the
composition per dosage amount. In some embodiments, the
pharmaceutical compositions disclosed herein contain about
10, about 10?, about 10*, about 10*, about 10°, about 10°,
about 107, about 10%, about 10°, about 10'°, about 10",
about 102, about 10" or more total bacteria per dosage
amount. It should further be appreciated that the bacteria of
the compositions may be present in different amounts. Thus,
for instance, as a non-limiting example, a composition may
include 10° of bacteria A, 10* of bacteria B and 10° of
bacteria C. In some embodiments, the pharmaceutical com-
positions disclosed herein contain about 10, about 107, about
10%, about 10%, about 10°, about 10°, about 107, about 10%,
about 10°, about 10'°, about 10*!, about 102, about 10*3 or
more CFUs of each of the bacteria in the composition per
dosage amount. In some embodiments, the pharmaceutical
compositions disclosed herein contain about 10", about 107,
about 10, about 10%, about 10°, about 10°, about 107, about
108, about 10°, about 10'°, about 10*!, about 102, about
10" or more CFUs in total for all of the bacteria combined
per dosage amount. As discussed above, bacteria of the
compositions may be present in different amounts. In some
embodiments, the pharmaceutical compositions disclosed
herein contain about 1077, about 1075, about 1073, about
107, about 1073, about 1072, about 10~ or more grams of
each of the bacteria in the composition per dosage amount.
In some embodiments, the pharmaceutical compositions
disclosed herein contain about 107, about 1075, about 107>,
about 107, about 1073, about 1072, about 10™' or more
grams in total for all of the bacteria combined per dosage
amount. In some embodiment, the dosage amount is one
administration device (e.g., one table, pill or capsule). In
some embodiment, the dosage amount is the amount that is
administered in a particular period (e.g., one day or one
week).

In some embodiments, the pharmaceutical compositions
disclosed herein contain between 10 and 10'3, between 10>
and 102, between 10° and 10'3, between 10* and 10'3
between 10° and 10'3, between 10° and 10'3, between 107
and 102, between 10® and 10'3, between 10° and 10%3,
between 10'° and 10", between 10! and 10"3, between 10'>
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and 10", between 10 and 10'?, between 10” and 10'?
between 10° and 10'2, between 10* and 10'2, between 10°
and 102, between 10° and 10'?, between 107 and 10'?
between 10® and 10'2, between 10° and 10'2, between 10'°
and 102, between 10'! and 10'2, between 10 and 10'!,
between 10% and 10", between 10° and 10'%, between 10*
and 102, between 10° and 10'3, between 10° and 10%3,
between 107 and 10", between 10® and 10!, between 10°
and 10!, between 10'° and 10!}, between 10 and 10'°,
between 10% and 10'°, between 10 and 10'°, between 10*
and 10'°, between 10° and 10'°, between 10° and 10'°,
between 107 and 10'°, between 10% and 10'°, between 10°
and 10'°, between 10 and 10°, between 10? and 10°, between
10° and 10°, between 10* and 10°, between 10° and 10°,
between 10° and 10°, between 107 and 10°, between 10® and
10°, between 10 and 108, between 10? and 10%, between 10>
and 10%, between 10 and 10®, between 10° and 10%, between
10° and 10%, between 107 and 10%, between 10 and 107,
between 10% and 107, between 10 and 107, between 10* and
107, between 10° and 107, between 10° and 107, between 10
and 10%, between 10? and 10°, between 10° and 10°, between
10" and 10°, between 10° and 10°, between 10 and 10°,
between 10% and 10°, between 10 and 10°, between 10* and
10°, between 10 and 10*, between 10? and 10*, between 10>
and 10% between 10 and 10°, between 10% and 10°, or
between 10 and 10* of each of the bacteria of the compo-
sition per dosage amount. In some embodiments, the phar-
maceutical compositions disclosed herein contain between
10 and 10", between 10% and 103, between 10* and 10'3,
between 10* and 103, between 10° and 10'3, between 10°
and 102, between 107 and 10'3, between 10° and 10'3
between 10° and 10', between 10'° and 10'%, between 10"
and 10, between 10'2 and 10'3, between 10 and 10'2,
between 10% and 10'2, between 10 and 10'2, between 10*
and 102, between 10° and 10'2, between 10° and 10'2,
between 107 and 10'2, between 10® and 10'2, between 10°
and 10'?, between 10'° and 10'2, between 10! and 10'?,
between 10 and 10!, between 10% and 10!, between 10°
and 102, between 10* and 10'3, between 10° and 10'3
between 10° and 103, between 107 and 10'!, between 10®
and 10", between 10° and 10!, between 10'° and 10",
between 10 and 10'°, between 10% and 10'°, between 10°
and 10'°, between 10* and 10'°, between 10° and 10'°,
between 10° and 10'°, between 107 and 10'°, between 10°
and 10'°, between 10° and 10'°, between 10 and 10°,
between 10% and 10°, between 10> and 10°, between 10* and
10°, between 10° and 10°, between 10° and 10°, between 107
and 10°, between 10® and 10°, between 10 and 10%, between
10? and 10%, between 10° and 10%, between 10* and 102,
between 10° and 10%, between 10° and 10%, between 107 and
10®, between 10 and 107, between 10* and 107, between 10°
and 107, between 10* and 107, between 10° and 107, between
10° and 107, between 10 and 10°, between 10% and 10°,
between 10° and 10°, between 10* and 10°, between 10> and
10%, between 10 and 10°, between 10? and 10°, between 10>
and 10°, between 10* and 10°, between 10 and 10%, between
10® and 10% between 10° and 10%, between 10 and 10°,
between 10% and 103, or between 10 and 10 total bacteria
per dosage amount.

In some embodiments, the pharmaceutical compositions
disclosed herein contain between 10 and 10'3, between 10>
and 102, between 10° and 10'3, between 10* and 10'3
between 10° and 103, between 106 and 10'3, between 107
and 102, between 10® and 10'3, between 10° and 10'3,
between 10'° and 10", between 10! and 10"3, between 10'>
and 10'3, between 10 and 10'2, between 10° and 10'2,
between 10° and 10'?, between 10* and 10'2, between 10°
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and 102, between 10° and 10'?, between 107 and 10'?
between 10® and 10*2, between 10° and 10'2, between 10'°
and 102, between 10! and 10'2, between 10 and 10",
between 10% and 10", between 10° and 10'?, between 10*
and 10, between 10° and 10'3, between 10° and 10'3,
between 107 and 10", between 10® and 10!, between 10°
and 10!, between 10'° and 10!}, between 10 and 10'°,
between 10% and 10'°, between 10° and 10'°, between 10*
and 10'°, between 10° and 10'°, between 10° and 10'°,
between 107 and 10'°, between 10® and 10'°, between 10°
and 10'°, between 10 and 10°, between 10? and 10°, between
10® and 10°, between 10* and 10°, between 10° and 10°,
between 10° and 10°, between 107 and 10°, between 10® and
10°, between 10 and 108, between 10? and 108, between 10>
and 10%, between 10 and 10%, between 10° and 10%, between
10% and 10%, between 107 and 10%, between 10 and 107,
between 107 and 107, between 10> and 107, between 10* and
107, between 10° and 107, between 10° and 107, between 10
and 10°, between 10% and 10%, between 10° and 10°, between
10* and 10°, between 10° and 10° between 10 and 10°,
between 10” and 10°, between 10 and 10°, between 10* and
10°, between 10 and 10*, between 10? and 10*, between 10>
and 10% between 10 and 103, between 10 and 10°, or
between 10 and 10> CFUs of each of the bacteria of the
composition per dosage amount. In some embodiments, the
pharmaceutical compositions disclosed herein contain
between 10 and 102, between 10% and 103, between 10°
and 102, between 10* and 10'3, between 10° and 10%3,
between 10° and 10'3, between 107 and 10'3, between 10°
and 10'3, between 10° and 10'3, between 10'° and 10'3,
between 10" and 10", between 10'? and 10", between 10
and 102, between 10% and 10'?, between 10° and 10'?,
between 10* and 10'2, between 10° and 10'2, between 10°
and 102, between 107 and 10'?, between 10° and 10'?
between 10° and 10*2, between 10'° and 10'2, between 10*!
and 10", between 10 and 10", between 10> and 10",
between 10° and 10'3, between 10* and 10'3, between 10°
and 102, between 10° and 10'3, between 10”7 and 10",
between 10® and 10'!, between 10° and 10!, between 10'°
and 10!, between 10 and 10'°, between 10° and 10'°,
between 10° and 10'°, between 10* and 10'°, between 10°
and 10'°, between 10° and 10'°, between 107 and 10'°,
between 10® and 10'°, between 10° and 10'°, between 10
and 10°, between 107 and 10°, between 10° and 10°, between
10* and 10°, between 10° and 10°, between 10° and 10°,
between 107 and 10°, between 10® and 10°, between 10 and
108, between 10 and 10%, between 10> and 10%, between 10*
and 10%, between 10° and 10%, between 10° and 10%, between
107 and 10%, between 10 and 107, between 10 and 107,
between 10° and 107, between 10* and 107, between 10° and
107, between 10° and 107, between 10 and 10°, between 10>
and 10°, between 10° and 10, between 10* and 10°, between
10° and 10°, between 10 and 10°, between 10% and 10°,
between 103 and 10°, between 10* and 10°, between 10 and
10*, between 10% and 10%, between 10° and 10, between 10
and 103, between 102 and 10°, or between 10 and 10 total
CFUs per dosage amount.

In some embodiments, the pharmaceutical compositions
disclosed herein contain between 1077 and 107!, between
107% and 107!, between 107> and 107!, between 10™* and
107%, between 102 and 107!, between 1072 and 107!,
between 1077 and 1072, between 107° and 107>, between
10~° and 1072, between 10™* and 1072, between 10> and
1072, between 1077 and 1073, between 107° and 1073,
between 107> and 1073, between 107* and 1073, between
1077 and 107*, between 107% and 10™*, between 10~> and
107, between 1077 and 107 between 107° and 107>, or
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between 1077 and 107 grams of each of the bacteria in the
composition per dosage amount. In some embodiments, the
pharmaceutical compositions disclosed herein contain
between 1077 and 107', between 107% and 107!, between
107° and 107!, between 10™* and 107, between 10~> and
107!, between 1072 and 107!, between 1077 and 1072,
between 107% and 1072, between 107> and 107>, between
10~* and 1072, between 10> and 1072, between 10”7 and
1073, between 107% and 1073, between 107> and 1073,
between 107* and 1073, between 1077 and 107, between
1075 and 107*, between 10> and 10™*, between 10”7 and
107" between 1075 and 107>, or between 1077 and 1076
grams of all of the bacteria combined per dosage amount.

Also with the scope of the present disclosure are food
products comprising any of the bacterial strains described
herein and a nutrient. Food products are, in general, intended
for the consumption of a human or an animal. Any of the
bacterial strains described herein may be formulated as a
food product. In some embodiments, the bacterial strains are
formulated as a food product in spore form. In some
embodiments, the bacterial strains are formulated as a food
product in vegetative form. In some embodiments, the food
product comprises both vegetative bacteria and bacteria in
spore form. The compositions disclosed herein can be used
in a food or beverage, such as a health food or beverage, a
food or beverage for infants, a food or beverage for pregnant
women, athletes, senior citizens or other specified group, a
functional food, a beverage, a food or beverage for specified
health use, a dietary supplement, a food or beverage for
patients, or an animal feed. Non-limiting examples of the
foods and beverages include various beverages such as
juices, refreshing beverages, tea beverages, drink prepara-
tions, jelly beverages, and functional beverages; alcoholic
beverages such as beers; carbohydrate-containing foods
such as rice food products, noodles, breads, and pastas; paste
products such as fish hams, sausages, paste products of
seafood; retort pouch products such as curries, food dressed
with a thick starchy sauces, soups; dairy products such as
milk, dairy beverages, ice creams, cheeses, and yogurts;
fermented products such as fermented soybean pastes,
yogurts, fermented beverages, and pickles; bean products;
various confectionery products such as Western confection-
ery products including biscuits, cookies, and the like, Japa-
nese confectionery products including steamed bean-jam
buns, soft adzuki-bean jellies, and the like, candies, chewing
gums, gummies, cold desserts including jellies, cream cara-
mels, and frozen desserts; instant foods such as instant soups
and instant soy-bean soups; microwavable foods; and the
like. Further, the examples also include health foods and
beverages prepared in the forms of powders, granules,
tablets, capsules, liquids, pastes, and jellies.

Food products containing bacterial strains described
herein may be produced using methods known in the art and
may contain the same amount of bacteria (e.g., by weight,
amount or CFU) as the pharmaceutical compositions pro-
vided herein. Selection of an appropriate amount of bacteria
in the food product may depend on various factors, including
for example, the serving size of the food product, the
frequency of consumption of the food product, the specific
bacterial strains contained in the food product, the amount of
water in the food product, and/or additional conditions for
survival of the bacteria in the food product.

Examples of food products which may be formulated to
contain any of the bacterial strains described herein include,
without limitation, a beverage, a drink, a bar, a snack, a dairy
product, a confectionery product, a cereal product, a ready-
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to-eat product, a nutritional formula, such as a nutritional
supplementary formulation, a food or beverage additive.

In some embodiments, the subject has not received a dose
of an antibiotic prior to administration of the bacterial
composition. In some embodiments, the subject has not been
administered an antibiotic at least 1, at least 2, at least 3, at
least 5, at least 10, at least 15, at least 20, at least 25, at least
30, at least 60, at least 90, at least 120, at least 180 or at least
360 days prior to administration of the compositions pro-
vided herein. In some embodiments, the person has not been
administered and antibiotic to treat the pathogenic infection.
In some embodiments, the compositions provided herein
comprise the first treatment of the pathogenic infection.

In some embodiments, the subject may be administered
one or more doses of an antibiotic prior to or concurrently
with a bacterial composition. Generally, the first line of
defense in the treatment of a pathogenic infection is the
administration of an antibiotic. In some embodiments, the
subject is administered a single dose of an antibiotic prior to
the bacterial composition. In some embodiments, the subject
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is administered multiple doses of an antibiotic prior to the
bacterial composition. In some embodiments, the subject is
administered at least 2, 3, 4, 5 or more doses of an antibiotic
prior to the bacterial composition. In some embodiments, the
subject is administered a dose of an antibiotic at substan-
tially the same time as the bacterial composition. Examples
of antibiotics that can be administered include, without
limitation, kanamycin, gentamicin, colistin, metronidazole,
vancomycin, clindamycin, fidaxomicin, and cefoperazone.

Table 1 below provides sequence identifier numbers (SEQ
ID NOs) used in the compositions of the experiments
disclosed herein, along with the accompanying strain iden-
tification number (Strain ID). The closest bacterial species to
the indicated strain is presented by genus-species. The 16S
rDNA sequence associated with each genus species identi-
fied as the closest related genus species is also provided. The
percent alignment presents the percent identity between the
sequence of the indicated strain with the sequence from the
closest genus species and the length of the alignment. The
GenBank Accession Number of the closest related species is
provided in the last column.

TABLE 1

Closest bacterial species to the strains described herein

SEQ ID NO. of Percent Alignment Accession # of
SEQ ID Strain ID Closest Genus__species closest species  alignment  length closest species
SEQ ID NO: 01 71 Blautia wexlerae SEQ_94 96.62 207  NR_044054
SEQ ID NO: 02 102 Turicibacter_sanguinis SEQ_91 97.81 183  NR_028816
SEQ ID NO: 03 5 Clostridium_hathewayi SEQ__105 92.42 198  NR_036928
SEQ ID NO: 04 7 Blautia_hansenii SEQ_99 96.62 207  NR_104687
SEQ ID NO: 05 10 Blautia_hansenii SEQ_99 98.06 206  NR_104687
SEQ ID NO: 06 40 Lactobacillus__mucosae SEQ_90 87.57 185 NR_ 024994
SEQ ID NO: 07 59  Blautia_producta SEQ__106 98.54 206  NR_113270
SEQ ID NO: 07 59 Blautia_coccoides SEQ__103 98.54 206  NR_104700
SEQ ID NO: 08 79  Blautia_hansenii SEQ_99 100 194  NR__104687
SEQ ID NO: 09  VE202-21 Eubacterium__contortum SEQ__109 94.59 296  NR_117147
SEQ ID NO: 09  VE202-21 Eubacterium_fissicatena SEQ__108 94.59 296 NR_117142
SEQ ID NO: 10 211 Flavonifractor_plautii SEQ_93 98.49 199  NR_043142
SEQ ID NO: 11 VE202-9 Adnaerostipes_caccae SEQ__88 99.5 399 NR__028915
SEQ ID NO: 12 VE202-26 Clostridium_scindens SEQ_87 95.76 354 NR_028785
SEQ ID NO: 13 136 Mawvinbryantia_ formatexigens SEQ__89 94.66 131  NR_042152
SEQ ID NO: 14 VE202-13 Anaerotruncus_colihominis SEQ_95 99.34 1365 NR_027558
SEQ ID NO: 15 VE202-14 Eubacterium_ fissicatena SEQ__102 93.33 1530  NR__117563
SEQ ID NO: 16 ~ VE202-16 Clostridium_symbiosum SEQ__122 98.43 1469  NR__118730
SEQ ID NO: 17 VE202-7 Clostridium_bolteae SEQ__110 99.86 1390  NR__113410
SEQ ID NO: 18 148 Dorea_longicatena SEQ_97 99.7 1318  NR_028883
SEQ ID NO: 19 16 Blautia_producta SEQ__106 98.33 1493  NR__113270
SEQ ID NO: 20 170 Dorea_longicatena SEQ_97 99.7 1318  NR_028883
SEQ ID NO: 21 189 Clostridium_innocuum SEQ_98 98.64 1476  NR_029164
SEQ ID NO: 22 169 Dorea_longicatena SEQ_97 99.58 475  NR_028883
SEQ ID NO: 23 VE202-29 Eisenbergiella_tayi SEQ__121 100 354 NR_118643
SEQ ID NO: 24 YK96  Dorea_longicatena SEQ_97 99.48 191  NR_028883
SEQ ID NO: 25 YKI101 Ruminococcus_obeum SEQ__85 96.81 188  NR__118692
SEQ ID NO: 26 YK110 Megasphaera_elsdenii SEQ__119 96.62 207  NR_102980
SEQ ID NO: 27 YK149  Acidaminococcus_ fermentans SEQ_115 99.48 192 NR_074928
SEQ ID NO: 27 YK149 Acidaminococcu_intestini SEQ__112 99.48 192 NR_074306
SEQ ID NO: 28 YK154 Megasphaera_elsdenii SEQ__119 96.12 206  NR_102980
SEQ ID NO: 29 YK36  Ruminococcus_ faecis SEQ_96 99.29 425 NR_116747
SEQ ID NO: 30 YK95  Bacteroides_cellulosilyticus SEQ__100 99.54 437 NR__112933
SEQ ID NO: 31 YK32  Anaerostipes_hadrus SEQ__107 98.8 415  NR__104799
SEQ ID NO: 32 YK64  Ruminococcus_obeum SEQ__84 99.04 415 NR_119185
SEQ ID NO: 33 YK73  Flavonifractor_plautii SEQ_93 98.56 418  NR_043142
SEQ ID NO: 34 YK87  Eubacterium_rectale SEQ__114 99.52 416  NR_074634
SEQ ID NO: 35 YKI105 Flavonifractor_plautii SEQ_93 99.26 407  NR_043142
SEQ ID NO: 36 YK153 Megasphaera_elsdenii SEQ__119 96.04 429  NR__102980
SEQ ID NO: 37 YK163 Eubacterium_rectale SEQ__114 99.76 415 NR_074634
SEQ ID NO: 38 YKI191 Ruminococcus_champanellensis SEQ_117 94.47 416  NR_102884
SEQ ID NO: 38 YK191 Ruminococcus_albus SEQ__113 94.47 416  NR_074399
SEQ ID NO: 39 YK99  Ruminococcus_champanellensis SEQ_117 97.28 184 NR__1028%4
SEQ ID NO: 40 YKS55  Ruminococcus_ faecis SEQ_96 99.02 408 NR_116747
SEQ ID NO: 41 YK75  Bifidobacterium_bifidum SEQ__118 99.45 183  NR_102971
SEQ ID NO: 42 YKO90  Anaerostipes_hadrus SEQ__107 98.97 194  NR__104799
SEQ ID NO: 43 YK30  Anaerostipes_hadrus SEQ__107 99.48 191  NR__104799
SEQ ID NO: 44 YK31  Anaerostipes_hadrus SEQ__107 98.97 194  NR__104799
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Closest bacterial species to the strains described herein

SEQ ID NO. of  Percent Alignment Accession # of
SEQ ID Strain ID Closest Genus__species closest species  alignment  length closest species
SEQ ID NO: 45 YK12  Eubacterium_rectale SEQ__114 99.27 412 NR_074634
SEQ ID NO: 46 YK27  Ruminococcus_ faecis SEQ_96 99.51 412 NR_116747
SEQ ID NO: 47 YK28  Blautia_luti SEQ__111 99.5 400  NR_041960
SEQ ID NO: 48 YK29  Ruminococcus_ faecis SEQ_96 99.03 413  NR_116747
SEQ ID NO: 49 YK33  Anaerostipes_hadrus SEQ__107 99.27 413 NR_104799
SEQ ID NO: 50 YK34  Anaerostipes_hadrus SEQ__107 99.51 410  NR_104799
SEQ ID NO: 51 YK35  Ruminococcus_faecis SEQ_ 96 99.51 409  NR__ 116747
SEQ ID NO: 52 YKS51  Eubacterium_rectale SEQ__114 99.27 413  NR_074634
SEQ ID NO: 53 YKS52  Eubacterium_rectale SEQ__114 99.03 413  NR_074634
SEQ ID NO: 54 YKS4  Anaerostipes_hadrus SEQ__107 85.82 409  NR__104799
SEQ ID NO: 55 YK56  Ruminococcus_ faecis SEQ_ 96 99.03 413  NR_116747
SEQ ID NO: 56 YK57  Ruminococcus_ faecis SEQ_96 98.79 413  NR_116747
SEQ ID NO: 57 YKS8  Dorea_longicatena SEQ_97 98.8 417  NR_028883
SEQ ID NO: 58 YK65  Roseburia_faecis SEQ_92 99.27 413  NR_042832
SEQ ID NO: 59 YK67 Blautia_luti SEQ__111 98.57 419  NR__041960
SEQ ID NO: 60 YK69  Fusicatenibacter_saccharivorans  SEQ__116 99.27 413  NR_114326
SEQ ID NO: 61 YK70  Fusicatenibacter_saccharivorans  SEQ_116 98.79 414 NR_114326
SEQ ID NO: 62 YK71  Roseburia_faecis SEQ_92 99.28 414  NR_042832
SEQ ID NO: 63 YK74 Megasphaera_ elsdenii SEQ__119 96.06 431  NR_102980
SEQ ID NO: 64 YK88  Eubacterium_rectale SEQ__114 99.28 415 NR_074634
SEQ ID NO: 65 YK89  Eubacterium_rectale SEQ__114 99.27 413  NR_074634
SEQ ID NO: 66 YK97  Roseburia_faecis SEQ_92 99.28 414  NR_042832
SEQ ID NO: 67 YKO98  Blautia_ faecis SEQ__104 98.02 405  NR_109014
SEQ ID NO: 68 YKI139 Fusicatenibacter_saccharivorans  SEQ__116 99.03 412 NR_114326
SEQ ID NO: 69 YK141 Dorea_formicigenerans SEQ__120 98.51 402  NR_044645
SEQ ID NO: 70 YK142 Ruminococcus_ faecis SEQ_96 98.79 413  NR_116747
SEQ ID NO: 71 YK152 Blautia_hansenii SEQ_99 99.5 401  NR_104687
SEQ ID NO: 72 YK155 Blautia_hansenii SEQ_99 98.79 413 NR_104687
SEQ ID NO: 73 YK157 Eubacterium_rectale SEQ__114 99.27 413  NR_074634
SEQ ID NO: 74 YK160 Roseburia_faecis SEQ_92 99.03 414  NR_042832
SEQ ID NO: 75 YK166 Eubacterium_rectale SEQ__114 99.27 409  NR_074634
SEQ ID NO: 76 YK168 Eubacterium_rectale SEQ__114 99.27 413  NR_074634
SEQ ID NO: 77 YK169 Eubacterium_rectale SEQ__114 99.28 416  NR_074634
SEQ ID NO: 78 YK171 Eubacterium_rectale SEQ__114 97.87 188  NR__074634
SEQ ID NO: 79 YK192 Roseburia_faecis SEQ_92 99.03 414  NR_042832
SEQ ID NO: 80 VE202-18 Erysipelatoclostridium_vramosum  SEQ_123 100 1485  NR_113243
SEQ ID NO: 81 PE5  Clostridium_bolteae SEQ__110 100 1385  NR_113410
SEQ ID NO: 82 PE9  Clostridium_disporicum SEQ__86 99.21 382  NR_026491
SEQ ID NO: 83 211-B  Bacteroides_ovatus SEQ__101 95.64 436  NR_112940
40 .
TABLE 2 TABLE 2-continued
Bacterial species with a high degree of homology based on Bacterial species with a high degree of homology based on
whole genome analysis: whole genome analysis:
Strain Whole genome homology 45 Strain Whole genome homology
SEQ_10-211 Lachnospiraceae bacterium 7_1_58FAA

SEQ_14-VE202-13
SEQ_15-VE202-14

SEQ_16-VE202-16

Subdoligranulum
Flavinofractor plautii
Anaerotruncus_colihominis
Eubacterium_fissicatena
Ruminococcus torques
Clostridium_symbiosum

SEQ_17-VE202-7
SEQ_22-169/SEQ_20-170

SEQ_19-16

50 SEQ_21-189

Clostridium_bolteae
Dorea_longicatena
Blautia_producta
Clostridium_innocuum

Erysipelotrichaceae_bacterium_21_3

TABLE 3

Bacterial species with highest degree of homology based on whole genome analysis

SEQ ID # Closest *Consensus Closest species
of 16S  species SEQ SEQ based on
region as based ID # of ID # Concensus SEQ  Closest
Compo- deter- on Sanger 16S of 168  ID # of 16S species
sition Strain mined by sequencing regions as region as region as based on WGS Clos-
B strain iden- Sanger se- of 16S determined  determined compared with compared versus Additional closely  tridium
number tifier quencing region by WGS™ by WGS 168 database WG databases related sequences cluster
1 VE202-7 17 Clostridium 124, 125, 124 Clostridium Clostridium XIVa
bolteae 126, 127, bolteae bolteae 90A9

128
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TABLE 3-continued

Bacterial species with highest degree of homology based on whole genome analysis

SEQ ID # Closest *Consensus Closest species
of 16S  species SEQ SEQ based on
region as based ID # of D # Concensus SEQ  Closest
Compo- deter-  on Sanger 168 of 168  ID # of 16S species
sition Strain mined by sequencing regions as region as  region as based on WGS Clos-
B strain iden- Sanger se- of 16S determined  determined compared with compared versus Additional closely  tridium
number tifier quencing region by WGS™ by WGS 168 database WG databases related sequences cluster
2 VE202-13 14 Anaerotruncus 129,130, 129 Anaerotruncus Anaerotruncus v
colihominis 131 colihominis colihominis
DSM 17241
3 VE202-14 15 Eubacterium 132, 133, 132 Dracourtella Dracourtella Ruminococcus XIVa
fissicatena 134, 135, massiliensis massiliensis torques;
136 GD1 Sellimonas
intestinalis
4 VE202-16 16 Clostridium 137, 138, 137 Clostridium Clostridium XIVa
symbiosum 139, 140 symbiosum symbiosum
WAL-14163
5 strain 19 Blautia 141, 142, 141 Blautia Clostridium Blautia XIVa
#16 producta 143, 144, producta bacterium UCS5.1-  product
145 1D4 ATCC 27340
6 strain 20 Dorea 146, 147, 146 Dorea Dorea XIVa
#170 longicatena 148, 149, longicatena longicatena
150, 151 CAG42
7 strain 21 Clostridium 152, 153, 152 Clostridium Erysipelotrichaceae XVII
#189 innocuum 154, 155, innocuum bacterium 21_3
156
8 strain 10 Flavinofractor 157, 158, 157 Flavinofractor Clostridium Subdolinogranulum IV
#211 plautii 159 plautii orbiscindens
1_3_50AFAA

"WGS refers to Whole Genome Sequencing performed on a PacBio Biosciences platform (Menlo Park, CA).
*Consensus sequence is defined as the 168 sequence that has the most overlap with all other identified 16S sequences.

In some embodiments, in any of the compositions
described herein, Clostridum bolteae can be replaced with
Clostridium bolteae 90A9. In some embodiments, in any of
the compositions described herein, Araerotruncus colihomi-
nis can be replaced with Anaerotruncus colihominis DSM
17241. In some embodiments, in any of the compositions
described herein, Eubacterium fissicatena can be replaced
with Sellimonas instestinalis, Drancourtella massiliensis or
Drancourtella massiliensis GP1. In some embodiments, in
any of the compositions described herein, Clostridium sym-
biosum can be replaced with Clostridium symbiosum WAL-
14163. In some embodiments, in any of the compositions
described herein, Blautia producta can be replaced with
Clostridium bacterium CD5.1-1D4 or Blautia product
ATCC27340. In some embodiments, in any of the compo-
sitions described herein, Dorea longicatena can be replaced
with Dorea longicatena CAG:42. In some embodiments, in
any of the compositions described herein, Clostridium
innocuum can be replaced with Erysipelotrichaceae bacte-
rium 21_3. In some embodiments, in any of the composi-
tions described herein, Flavonifractor plautii can be
replaced with Clostridium orbiscindens 1_3_S0AFAA.

Aspects described herein provide pharmaceutical compo-
sition comprising a purified bacterial mixture consisting of
bacterial strains comprising 16S rDNA sequences of at least
95% homology to SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, and SEQ ID NO:21. In some aspects, the
bacterial strains have at least 97% homology to SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, and SEQ
ID NO:21. In some aspects, the bacterial strains have at least
98% homology to SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, and SEQ ID NO:21. In some aspects, the
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bacterial strains have at least 99% homology to SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, and SEQ
ID NO:21.

In some aspects, at least a portion of the bacteria of the
pharmaceutical composition are in spore-form. In some
aspects, the pharmaceutical composition further comprises a
pharmaceutically acceptable excipient.

In some aspects, the pharmaceutical composition is for-
mulated for oral administration. In some aspects, the phar-
maceutical composition is in the form of a capsule. In some
aspects, the pharmaceutical composition is formulated for
delivery to the colon. In some aspects, the pharmaceutical
composition further comprises a pH sensitive composition
comprising one or more enteric polymers.

Aspects described herein provide pharmaceutical compo-
sitions comprising a purified bacterial mixture consisting of
bacterial strains comprising 16S rDNA sequences of at least
95% homology to SEQ ID NO:124, SEQ ID NO:129, SEQ
ID NO:132, SEQ ID NO:137, SEQ 1D NO:141, SEQ ID
NO:146, SEQ ID NO:152, and SEQ ID NO:157. In some
aspects, the bacterial strains have at least 97% homology to
SEQ ID NO:124, SEQ ID NO:129, SEQ ID NO:132, SEQ
ID NO:137, SEQ ID NO:141, SEQ ID NO:146, SEQ ID
NO:152, and SEQ ID NO:157. In some aspects, the bacterial
strains have at least 98% homology to SEQ ID NO:124,
SEQ ID NO:129, SEQ ID NO:132, SEQ ID NO:137, SEQ
ID NO:141, SEQ ID NO:146, SEQ ID NO:152, and SEQ ID
NO:157. In some aspects, the bacterial strains have at least
99% homology to SEQ ID NO:124, SEQ ID NO:129, SEQ
ID NO:132, SEQ ID NO:137, SEQ 1D NO:141, SEQ ID
NO:146, SEQ ID NO:152, and SEQ ID NO:157.

In some aspects, at least a portion of the bacterial strains
are in spore-form. In some aspects, the pharmaceutical
composition further comprises a pharmaceutically accept-
able excipient.
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In some aspects, the pharmaceutical composition is for-
mulated for oral administration. In some aspects, the phar-
maceutical composition is in the form of a capsule. In some
aspects, the pharmaceutical composition is formulated for
delivery to the colon. In some aspects, the pharmaceutical
composition further comprises a pH sensitive composition
comprising one or more enteric polymers.

Aspects described herein provide pharmaceutical compo-
sitions comprising a purified bacterial mixture comprising
bacterial strains comprising 16S rDNA sequences of at least
95% homology to SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, and SEQ ID NO:21. In some aspects, the
bacterial strains have at least 97% homology to SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, and SEQ
ID NO:21. In some aspects, the bacterial strains have at least
98% homology to SEQ ID NO:10, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, and SEQ ID NO:21. In some aspects, the
bacterial strains have at least 99% homology to SEQ ID
NO:10, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20, and SEQ
ID NO:21.

In some aspects, at least a portion of the bacterial strains
are in spore-form. In some aspects, the pharmaceutical
composition further comprises a pharmaceutically accept-
able excipient.

In some aspects, the pharmaceutical composition is for-
mulated for oral administration. In some aspects, the phar-
maceutical composition is in the form of a capsule. In some
aspects, the pharmaceutical composition is formulated for
delivery to the colon. In some aspects, the pharmaceutical
composition further comprises a pH sensitive composition
comprising one or more enteric polymers.

Aspects described herein provide pharmaceutical compo-
sitions comprising a purified bacterial mixture comprising
bacterial strains comprising 16S rDNA sequences of at least
95% homology to SEQ ID NO:124, SEQ ID NO:129, SEQ
ID NO:132, SEQ ID NO:137, SEQ ID NO:141, SEQ ID
NO:146, SEQ ID NO:152, and SEQ ID NO:157. In some
aspects, the bacterial strains have at least 97% homology to
SEQ ID NO:124, SEQ ID NO:129, SEQ ID NO:132, SEQ
ID NO:137, SEQ ID NO:141, SEQ ID NO:146, SEQ ID
NO:152, and SEQ ID NO:157. In some aspects, the bacterial
strains have at least 98% homology to SEQ ID NO:124,
SEQ ID NO:129, SEQ ID NO:132, SEQ ID NO:137, SEQ
ID NO:141, SEQ ID NO:146, SEQ ID NO:152, and SEQ ID
NO:157. In some aspects, the bacterial strains have at least
99% homology to SEQ ID NO:124, SEQ ID NO:129, SEQ
ID NO:132, SEQ ID NO:137, SEQ ID NO:141, SEQ ID
NO:146, SEQ ID NO:152, and SEQ ID NO:157. In some
aspects, at least a portion of the bacterial strains are in
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spore-form. In some aspects, the pharmaceutical composi-
tion further comprises a pharmaceutically acceptable excipi-
ent.

In some aspects, the pharmaceutical composition is for-
mulated for oral administration. In some aspects, the phar-
maceutical composition is in the form of a capsule. In some
aspects, the pharmaceutical composition is formulated for
delivery to the colon. In some aspects, the pharmaceutical
composition further comprises a pH sensitive composition
comprising one or more enteric polymers.

Aspects described herein provide pharmaceutical compo-
sitions comprising a purified bacterial mixture consisting of
the following bacterial strains: Clostridium bolteae,
Anaerotruncus  colihominis,  Sellimonas  intestinalis,
Clostridium symbiosum, Blautia producta, Dorea Longicat-
ena, Erysipelotrichaceae bacterium, and Clostridium orbi-
scindens.

In some aspects, at least a portion of the bacterial strains
are in spore-form. In some aspects, the pharmaceutical
composition further comprises a pharmaceutically accept-
able excipient.

In some aspects, the pharmaceutical composition is for-
mulated for oral administration. In some aspects, the phar-
maceutical composition is in the form of a capsule. In some
aspects, the pharmaceutical composition is formulated for
delivery to the colon. In some aspects, the pharmaceutical
composition further comprises a pH sensitive composition
comprising one or more enteric polymers.

Aspects described herein provide pharmaceutical compo-
sitions comprising a purified bacterial mixture comprising
the following bacterial strains: Clostridium bolteae,
Anaerotruncus  colihominis,  Sellimonas  intestinalis,
Clostridium symbiosum, Blautia producta, Dorea Longicat-
ena, Erysipelotrichaceae bacterium, and Clostridium orbi-
scindens.

In some aspects, at least a portion of the bacterial strains
are in spore-form. In some aspects, the pharmaceutical
composition further comprises a pharmaceutically accept-
able excipient.

In some aspects, the pharmaceutical composition is for-
mulated for oral administration. In some aspects, the phar-
maceutical composition is in the form of a capsule. In some
aspects, the pharmaceutical composition is formulated for
delivery to the colon. In some aspects, the pharmaceutical
composition further comprises a pH sensitive composition
comprising one or more enteric polymers.

Aspects described herein provide methods of treating an
infectious disease in a subject, the method comprising
administering the pharmaceutical composition of any of the
aspects described herein to the subject in an amount suffi-
cient to treat the infectious disease. In some aspects, the
infectious disease is Clostridium difficile infection.

The nucleic acid sequences of the 16S rDNA, or portion
thereof, for the bacterial strains described herein are pro-
vided below:

SEQ ID NO: 01|71]

GCCCGGAGCAGTTGATGTGAAGGATGGGTCACCTGTGGACTGCATTGGAACTGTCATACTTGAGTGCCGGAGGGTAA

GCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGT

AACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAA

SEQ ID NO: 02]102]

CTAACCGTGGAGGTCATTGGAAACTGGTCAACTTGAGTGCAGAAGAGGGAAGTGGAATTCCATGTGTAGCGGTGAAA

TGCGTAGAGATATGGAGGAACACCAGTGGCGAAGGCGGCTTCCTGGTCTGTAACTGACACTGAGGCGCGAAAGCGTG

GGGGGCAAACAGGATTAGATCCCCCGGTAA
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-continued
SEQ ID NO: 03]|5]
ATGAAAGCCGGGGCTCAACCCCGGTACTGCTTTGGAAACTGTT TGACTTGAGTGCTTGAGAGGTAAGTGGAATTCCT
AGTGTAGCGGGAAATGT TTAGATAT TAGGAGGACACCAGTGGCGAAGGCGGCTTACTGGACTGTAACTGACGTTGTG
GCTCGATTTGTGGGGAGCARACAGGATTATATCCCCTGGTAA

SEQ ID NO: 04]|7]
CGGAAGGT CTGATGTGAAGGT TGGGGCTTACC CCGGACTGCAT TGGARACTGT TTT TC TAGAGTGCCCGAGAGGTAR

GCGGAATTCCTAGTGTAGCGGTGAAATGCTTTAGATAT TAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGG
TAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAA

SEQ ID NO: 05|10]
CGATGTCTGAGTGAAGGCTGGGGCTTACCCCAGGACTGCATTGGAACTGTT TT TCTAGAGTGCCGGAGAGGTARGCG

GAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT TAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAAC
TGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAA

SEQ ID NO: 06[40]
TTAACCAAGAAGTGCATTGGAACTGTCAGACT TGGGGGAAARARAGACAGTGCAACTCCATGTGTAGCGGTGGAATG

CTCCATATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGCAACTGACGCTGAGGCTCGAATTCATGG
GTAAGAAAGTATTAGTCCCTTGTAA

SEQ ID NO: 07|59]
ACCCGCTTGGTCTGAGGTGAGGCTGGGGCT TAACCCCAGGACTGCATTGGAAACTGTTGT TC TAGAGTGCCGGAGAG

GTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGA
CGGTAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAA

SEQ ID NO: 08|79]
TAGGCTGGGGCTTAACCCCAGGACTGCATTGGARACTGTT TTT CTAGAGTGCCGGAGAGGTARAGCGGAATTCCTAGT

GTAGCGGTGAAATGCGTAGATAT TAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAAC TGACGTTGAGG
CTCGAARGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAA

SEQ ID NO: 09
|VE202-21]
TTGCATTGGACACTATGTCAGCTGAGTGTCGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGARATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGCACGTT TTC TGACGT TGAGGCTCGAAATCGTGGGGAGCARACA
ARAATAGATACCCTGGTAGTCCACGCCGTAAACGATGCATACTAGGTGT CGGGTGGCARAGCCATTCGGTGCCGCAG

CAAACGCAATAAGTATGCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAATAAATTGACGGA

SEQ ID NO: 10|211]|
CCCGTCGTAGATGTGAACTGGGGGCTCACCTCCAGCCTGCATT TGARACTGTAGTTCT TGAGTGCTGGAGAGGCAAT

CGGAATTCCGTGTGTAGCGGTGARATGCGTAGATATACGGAGGAACACCAGTGGCGAAGGCGGATTGCTGGACAGTA
ACTGACGCTGAGGCGCGAAAGCGTGGGGAGCARACAGGATTAGATACCCTCATAA

SEQ ID NO: 11
|VE202-9|
ACCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATTTCGGTATGTARAGC TCTATCAGCAGGGAAGAARARAGACG
GTACCTGACTAAGAAGCCCCGGCTAACTACGTGC CAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGGAAT
TACTGGGTGTAAAGGGTGCGTAGGTGGCATGGTAAGTCAGARGTGAAAGCCCGGGGCTTAACCCCGGGACTGCTTTT
GARACTGTCATGCTGGAGTGCAGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGARAATGCGTAGATAT TAGGAGGA
ACACCAGTGGCGAAGGCGGCTTACTGGACTGT CACTGACACTGATGCACGAAAGCGTGGGGAGCAAACAGGATTAGA
TACCCTGGAAGTCCAT

SEQ ID NO: 12
|VE202-26|
ATGGGAGCGTAGATGGCGACTGGGC CATATGTGACAGCCCTGGTCTCAACCCCTTAACTGCATTTGGAACTGAGTGE

CTGGAGTGTCGGAGAGGCAGGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCG

AAGGCGGCCTGCTGGACGATGACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGT

88
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-continued
CCACGCCGTAAACGATGACTACTAGGTGTCGGGTGGCAAGGACAT TCGGTGCCGCAGCARACGCAATAAGTAGTCCA

CCTGGGGAGTACGTTCGCAAGAATGAAACT CAAAGGAAATTGACGGA

SEQ ID NO: 13136
CGCAGCGGAGTGTATCCTAGGCT CACCTGGCTGCTTTCGAACTGGTTTTCTAGATCGTGTAGAGGGGGAGATTCCTG

GTGTAGCGTGAAATGCGTAGATATC TGGAGGAACACCAGTGGCGAAGGCGGCCTCCTGGACGGCAACTGACGTTGAG
GCTCGAAAGTGTGGGGAGCAARCAGGATTAGATACCCTGGTAA

SEQ ID NO: 14
|VE202-13|
TCARAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGCGCCTAACACATGCAAGTCGAACGGAGCTTACGTTT
TGAAGTTTTCGGATGGACGAATGTAAGCT TAGTGGCGGACGGGTGAGTARCACGTGAGCAACCTGCCTT TCAGAGGG
GGATAACAGCCGGAAACGGCTGCTAATACCGCATGATGTTGCGGGGGCACATGCCCCTGCAACCARAGGAGCAATCC
GCTGAAAGATGGGCTCGCGTCCGAT TAGCCAGTTGGCGGGGTARCGGCCCACCARAGCGACGATCGGTAGCCGGACT
GAGAGGTTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGGATATTGCACA
ATGGGCGAAAGCCTGATGCAGCGACGCCACGTGAGGGAAGACGGTCTTCGGATTGTAAACCTCTGTCTTTGGGGAAG
ARAATGACGGTACCCAAAGAGGAAGCTCCGGCTARCTACGTGCCAGCAGCCGCGGTAATACGTAGGGAGCAAGCGTT
GTCCGGAATTACTGGGTGTAAAGGGAGCGTAGGCGGGATGGCARGTAGAATGT TAAAT CCATCGGC TCAACCGGTGG
CTGCGTTCTAAACTGCCGTTCTTGAGTGAAGTAGAGGCAGGCGGAATTCCTAGTGTAGCGGTGARATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCCTGC TGGGCTTTAAC TGACGC TGAGGCTCGAAAGCGTGGGGAGCARACA
GGATTAGATACCCTGGTAGTCCACGCCGTARACGATGATTACTAGGTGTGGGGGGACTGACCCCTTCCGTGCCGCAG
TTAACACAATAAGTAATCCACCTGGGGAGTACGGCCGCAAGGT TGARACTCARAGGAATTGACGGGGGCCCGCACAA
GCAGTGGAGTATGTGGT TTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCGGATGCATAGCCTAGAG
ATAGGTGAAGCCCTTCGGGGCATCCAGACAGGTGGTGCATGGT TGTCGT CAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCTTAT TATTAGTTGCTACGCAAGAGCACT CTAATGAGACTGCCGTTGACARAACGGA
GGAAGGTGGGGATGACGTCAAAT CATCATGCCCCTTATGACCTGGGCTACACACGTACTACAATGGCACTAARACAG
AGGGCGGCGACACCGECGAGGTGARGCGAATCCCGAAAAAGTGT CTCAGT TCAGATTGCAGGCTGCAACCCGCCTGCA
TGAAGTCGGAATTGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGT TCCCGGGCCTTGTACACACCGCCCGT
CACACCATGGGAGT CGGTAACACCCGAAGCCAGTAGCCTAACCGCAAGGGGGGCGCTGTCGAAGGTGGGATTGATGA
CTGGGGTGAAGT CGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 15
|VE202-14|
TACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGAAGCGCTGTTTT
CAGAATCTTCGGAGGAAGAGGACAGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGCAACCTGCCTCATACAGG
GGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGGACCGCATGGTGTAGTGTGAARRACTCCGGTG
GTATGAGATGGACCCGCGTCTGATTAGGTAGTTGGTGGGGTAARGGCCTACCAAGCCGACGATCAGTAGCCGACCTG
AGAGGGTGACCGGC CACAT TGGGACTGAGACACGGCCCAAACT CCTACGGGAGGCAGCAGTGGGGAATATTGCACAA
TGGGGGAAACCCTGATGCAGCGACGCCGCGTGARGGAAGAAGTAT TTCGGTATGTAAACT TCTATCAGCAGGGAAGA
AGATGACGGTACCTGAGTAAGAAGCACCGGCTAAATACGTGCCAGCAGC CGCGGTAATACGTATGGTGCAAGCGTTA
TCCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGATAGGCAAGT CTGGAGTGAARACCCAGGGCTCAACCCTGGGA
CTGCTTTGGAAACTGCAGATC TGGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGARATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCTTAC TGGACGGTGAC TGACGT TGAGGCTCGAAAGCGTGGGGAGCARACA
GGATTAGATACCCTGGTAGTCCACGCCGTARACGATGACTACTAGGTGT CGGTGTGCARAGCACAT CGGTGCCGCAG

CAAACGCAATAAGTAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAA

GCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGGTCTTGACATCCGGATGACGGGCGAGTA
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ATGTCGCCETCCCTTCGGGGCATCCGAGACAGGTGGTGCATGETTGTCGTCAGCTCGTGT CGTGAGATGTTGGGTTA

AGTCCCGCAACGAGCGCAACCCTTATC TTCAGTAGCCAGCATATAAGGTGGGCACT CTGGAGAGACTGCCAGGGAGA
ACCTGGAGGAAGGTGGGGATGACGT CAAATCATCATGCCCCTTATGGCCAGGGCTACACACGTGCTACAATGGCGTA
AACAAAGGGAAGCGAGAGGGTGACCTGGAGCGAATCCCAAAAATAACGT CTCAGTTCGGATTGTAGTCTGCAACTCG
ACTACATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACC
GCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGCCAGTGACCCAACC TTAGAGGAGGGAGCTGT CGAAGGCGGGA
CGGATAACTGGGGTGAAGT CGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 16
|VE202-16|
ATGAGAGT TTGATCCTGGC TCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGT CGARCGAAGCGATTTAACG
GAAGTTTTCGGATGGAAGTTGAATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGGTAACCTGC CTTGTACTGGG
GGACAACAGTTAGAAATGACTGCTAATACCGCATARGCGCACAGTATCGCATGATACAGTGTGARARACTCCGGTGG
TACAAGATGGACCCGCGTCTGAT TAGCTAGTTGGTAAGGTAACGGCTTACCARGGCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCARACTCCTACGGGAGGCAGCAGTGGGGAATAT TGCACAAT
GGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATT TCGGTATGTAAAGCTCTATCAGCAGGGAAGAA
AATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCARGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGTARAGCARGTC TGAAGTGAAAGCCCGCGGCTCAACTGCGGGAC
TGCTTTGGARACTGTTTAACTGGAGTGTCGGAGAGGTARGTGGAATTCCTAGTGTAGCGGTGARATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGACTTACTGGACGATAACTGACGTTGAGGCTCGARAGCGTGGGGAGCARACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTTGGGGAGCARAGCTCTTCGGTGCCGTCGC
ARACGCAGTAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGARACT CAAAGGAATTGACGGGGACCCGCACAAG
CGGTGGAGCATGTGGTTTAAT TCGAAGCAACGCGAAGAAC CTTACCAGGTCTTGACAT CGATCCGACGGGGGAGTAR
CGTCCCCTTCCCTTCGGGGCGGAGAAGACAGGTGGTGCATGGT TGTCGTCAGCTCGTGTCGTGAGATGT TGGGTTAA
GTCCCGCAACGAGCGCAACCCTTAT TCTAAGTAGCCAGCGGTTCGGCCGGGAACTCTTGGGAGACTGCCAGGGATAA
CCTGGAGGAAGGTGGGGATGACGTCAAATCAT CATGCCCCTTATGATCTGGGCTACACACGTGC TACAATGGCGTAA
ACAAAGAGAAGCAAGACCGCGAGGTGGAGCAAAT CTCAAAAATAACGTC TCAGTTCGGAC TGCAGGCTGCAACTCGC
CTGCACGAAGCTGGAATCGCTAGTAATCGCGAAT CAGAATGTCGCGGTGAATACGT TCCCGGGTCT TGTACACACCG
CCCGTCACACCATGGGAGT CAGTAACGCCCGAAGTCAGTGACC CAACCGCAAGGAGGGAGCTGCCGAAGGCGGGACT
GATAACTGGGGTGAAGT CGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 17
|VE202-7|
ATGAGAGT TTGATCCTGGC TCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGT CGARCGAAGCAAT TAAAAT
GAAGTTTTCGGATGGAT TTTTGATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGATAACCTGC CTCACACTGGG
GGATAACAGTTAGAAATGACTGCTAATACCGCATARGCGCACAGTACCGCATGGTACGGTGTGARARACTCCGGTGG
TGTGAGATGGATCCGCGTCTGAT TAGCCAGTTGGCGGGGTARCGGCCCACCARAGCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCARACTCCTACGGGAGGCAGCAGTGGGGAATAT TGCACAAT
GGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATT TCGGTATGTAAAGCTCTATCAGCAGGGAAGAA
AATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCARGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGCGAAGCARGTC TGAAGTGAAAACCCAGGGCTCAACCCTGGGAC
TGCTTTGGARACTGTTTTGCTAGAGTGTCGGAGAGGTARGTGGAATTCCTAGTGTAGCGGTGARATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGGC TTACTGGACGATAACTGACGTTGAGGCTCGARAGCGTGGGGAGCARACAG

GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATGCTAGGTGTTGGGGGGCAAAGCCCTTCGGTGCCGTCGC

AAACGCAGTAAGCATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACT CAAAGGAATTGACGGGGACCCGCACAAG

92



US 10,555,980 B2
93

-continued
CGGTGGAGCATGTGGTT TAAT TCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCTC TTGACCGGCGTGTAR

CGGCGCCTTCCCTTCGGGGCAAGAGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCTTATCCTTAGTAGCCAGCAGGTAAAGCTGGGCACT CTAGGGAGACTGCCAGGGATA
ACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCGTA
AACAAAGGGAAGCAAGACAGTGATGTGGAGCAAATCCCAAAAATAACGTCCCAGTTCGGACTGTAGTCTGCAACCCG
ACTACACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACC
GCCCGTCACACCATGGGAGTCAGCAACGCCCGAAGTCAGTGACCCAACT CGCAAGAGAGGGAGCTGCCGAAGGCGGG
GCAGGTAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 18|148]|
AACGAGAGTTTGAT CCTGGCTCAGGATGAACGCTGGCGGCGTGCTTARCACATGCAAGTCGAGCGAAGCACTTTGGA

AGATTCTTCGGATGAAGACTTTTGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGGG
GGATAACAGTTAGAAATGACTGCTAATACCGCATAAGACCACGGTACCGCATGGTACAGTGGTAAAAACTCCGGTGG
TATGAGATGGACCCGCGTCTGATTAGGTAGTTGGTGGGGTAACGGCCTACCAAGCCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAAT
GGAGGAAACTCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGAA
AATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGCACGGCAAGCCAGATGTGAAAGCCCGGGGCTCAACCCCGGGAC
TGCATTTGGAACTGCTGAGCTAGAGTGTCGGAGAGGCAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGGCTTGCTGGACGATGACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTGCTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCAGC
TAACGCAATAAGCAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGATCTTGACATCCCGATGACCGCTTCGTAA
TGGAAGCTTTTCTTCGGAACATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCCTATCTTCAGTAGCCAGCAGGTTAAGCTGGGCACT CTGGAGAGACTGCCAGGGATA
ACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCAGGGCTACACACGTGCTACAATGGCGTA
AACAAAGAGAAGCGAACTCGCGAGGGTAAGCAAATCTCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCG
ACTACATGAAGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACACC
GCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGTAAGGAGGGAGCTGCCGAAGGTGGGAC
CGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 19|16]|
ATCAGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT CGAGCGAAGCACTTAAG

TGGATCTCTTCGGATTGAAACTTATTTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAG
GGGGATAACAGTTAGAAATGGCTGCTAATACCGCATAAGCGCACAGGACCGCATGGTCTGGTGTGAAAAACTCCGGT
GGTATGAGATGGACCCGCGTCTGATTAGCTAGTTGGAGGGGTAACGGCCCACCAAGGCGACGATCAGTAGCCGGCCT
GAGAGGGTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACA
ATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATCTCGGTATGTAAACTTCTATCAGCAGGGAAG
AAAATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTT
ATCCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGAAGAGCAAGTCTGATGTGAAAGGCTGGGGCTTAACCCCAGG
ACTGCATTGGAAACTGTTTTTCTAGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATA
TTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAAC
AGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCA

GCAAACGCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACA

94
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AGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACC TTACCAAGTCTTGACAT CCCTCTGACCGGCCCGT

AACGGGGCCTTCCCTTCGGGGCAGAGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCCTATCCTTAGTAGCCAGCAGGTGAAGCTGGGCACT CTAGGGAGACTGCCGGGGA
TAACCCGGAGGAAGGCGGGGACGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCG
TAAACAAAGGGAAGCGAGACAGCGATGTTGAGCAAATCCCAAAAATAACGTCCCAGTTCGGACTGCAGTCTGCAACT
CGACTGCACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACA
CCGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGT CAGTGACCCAACCTTACAGGAGGGAGCTGCCGAAGGCGG
GACCGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 20|170]|
AACGAGAGTTTGAT CCTGGCTCAGGATGAACGCTGGCGGCGTGCTTARCACATGCAAGTCGAGCGAAGCACTTTGGA

AGATTCTTCGGATGATTTCCTTTGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGGG
GGATAACAGTTAGAAATGACTGCTAATACCGCATAAGACCACGGTACCGCATGGTACAGTGGTAAAAACTCCGGTGG
TATGAGATGGACCCGCGTCTGATTAGGTAGTTGGTGGGGTAACGGCCTACCAAGCCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAAT
GGAGGAAACTCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGAA
AATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGCACGGCAAGCCAGATGTGAAAGCCCGGGGCTCAACCCCGGGAC
TGCATTTGGAACTGCTGAGCTAGAGTGTCGGAGAGGCAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGGCTTGCTGGACGATGACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTGCTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCAGC
TAACGCAATAAGCAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGATCTTGACATCCCGATGACCGCTTCGTAA
TGGAAGCTTTTCTTCGGAACATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCCTATCTTCAGTAGCCAGCAGGTTAAGCTGGGCACT CTGGAGAGACTGCCAGGGATA
ACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCAGGGCTACACACGTGCTACAATGGCGTA
AACAAAGAGAAGCGAACTCGCGAGGGTAAGCAAATCTCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCG
ACTACATGAAGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACACC
GCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGTAAGGAGGGAGCTGCCGAAGGTGGGAC
CGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 21|189]|
ATGGAGAGTTTGAT CCTGGCTCAGGATGAACGCTGGCGGCATGCCTAATACATGCAAGTCGAACGAAGT TTCGAGGA

AGCTTGCTTCCAAAGAGACTTAGTGGCGAACGGGTGAGTAACACGTAGGTAACCTGCCCATGTGTCCGGGATAACTG
CTGGAAACGGTAGCTAAAACCGGATAGGTATACAGAGCGCATGCTCAGTATATTAAAGCGCCCATCAAGGCGTGAAC
ATGGATGGACCTGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCCCACCAAGGCGATGATGCGTAGCCGGCCTGAGA
GGGTAAACGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATTTTCGTCAATGG
GGGAAACCCTGAACGAGCAATGCCGCGTGAGTGAAGAAGGTCTTCGGATCGTAAAGCTCTGTTGTAAGTGAAGAACG
GCTCATAGAGGAAATGCTATGGGAGTGACGGTAGCTTACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGT
AATACGTAGGTGGCAAGCGTTATCCGGAATCATTGGGCGTAAAGGGTGCGTAGGTGGCGTACTAAGTCTGTAGTARA
AGGCAATGGCTCAACCATTGTAAGCTATGGAAACTGGTATGCTGGAGTGCAGAAGAGGGCGATGGAATTCCATGTGT
AGCGGTAAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGTCGCCTGGTCTGTAACTGACACTGAGGCA
CGAAAGCGTGGGGAGCAAATAGGATTAGATACCCTAGTAGTCCACGCCGTAAACGATGAGAACTAAGTGTTGGAGGA

ATTCAGTGCTGCAGTTAACGCAATAAGTTCTCCGCCTGGGGAGTATGCACGCAAGTGTGAAACTCAAAGGAATTGAC

96
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GGGGGCCCGCACAAGCGGTGGAGTATGTGGTT TAAT TCGAAGCAACGCGAAGAACC TTACCAGGCCTTGACATGGAA

ACAAATACCCTAGAGATAGGGGGATAATTATGGATCACACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCGCATGTTACCAGCATCAAGTTGGGGACTCATGCGAGACTG
CCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGGCCTGGGCTACACACGTACTAC
AATGGCGGCCACAAAGAGCAGCGACACAGTGATGTGAAGCGAATCTCATAAAGGTCGTCTCAGTTCGGATTGAAGTC
TGCAACTCGACTTCATGAAGTCGGAATCGCTAGTAATCGCAGATCAGCATGCTGCGGTGAATACGTTCTCGGGCCTT
GTACACACCGCCCGTCAAACCATGGGAGTCAGTAATACCCGAAGCCGGTGGCATAACCGTAAGGAGTGAGCCGTCGA
AGGTAGGACCGATGACTGGGGTTAAGTCGTAACAAGGTATCCCTACGGGAACGTGGGGATGGATCACCTCCTTT

SEQ ID NO: 22|169]|
AGTAACGCGTGGGTAACCTGCCTCATACAGGGGGATARCAGTTAGAAATGACTGCTAATACCGCATAAGACCACGGT

ACCGCATGGTACAGTGGTAAAAACT CCGGTGGTATGAGATGGACCCGCGTC TGATTAGGTAGTTGGTGGGGTAACGE
CCTACCAAGCCGACGATCAGTAGCCGACCTGAGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAGACTCCT
ACGGGAGGCAGCAGTGGGGAATATTGCACAATGGAGGAAACTC TGATGCAGCGACGCCGCGTGAAGGATGAAGTATT
TCGGTATGTAAACTTCTATCAGCAGGGAAGAARATGACGGTAC CTGACTAAGAAGCCCCGGCTAACTACGTGCCAGE
AGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGGAT TTACTGGGTGTARAGGGAGCGTAGACGGCACGGCAAGCC
AGATGTGAAAGCCC

SEQ ID NO: 23
|VE202-29]
CAGGCTGGAGTGCAGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGT
GGCGAAGGCGGCTTACTGGACTGTAACTGACGTTGAGGCT CGARAGCGTGGGGAGCARACAGGATTAGATACCCTGG
TAGTCCACGCGGTARACGATGAT TGCTAGGTGTAGGTGGGTATGGACCCATCGGTGCCGCAGCTAACGCAATARGCA
ATCCACCTGGGGAGTACGT TCGCAAGAATGAAACTCARAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTG
GTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCC

SEQ ID NO: 24
| YK96 |
CCGGGGCTCACCCCGGGACTGCATTTGGAACTGC TGAGCTAGAGTGT CGGAGAGGCAAGTGGAATT CCTAGTGTAGC
GGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCT TGCTGGACGATGACTGACGTTGAGGCTCGA
AAGCGTGGGGAGCARACAGGATTAGATACCCTGGTA

SEQ ID NO: 25
|YK101|
AGGGTCAACCCCTGGACTGCATTGGARACTGT CAGGCTGGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGE
TGARATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCT TACTGGACGGTAACTGACGTTGATGCTCGARA
GCGTGGGGAGCAAACAGGATTAGATAACCTGGTARA

SEQ ID NO: 26
|YK110]|
GGGAAGTCGGTCTTAAGTGCGGGGC TTAACCCCGTGAGGGGACCGARACTGTGAAGCT CGAGTGTCGGAGAGGAARG
CGGAATTCCTAGTGTAGCGGTGARATGCGTAGATAT TAGGAGGAACACCAGTGGCGAAAGCGGCTTTCTGGACGACA
ACTGACGCTGAGGCGCGAAAGCCAGGGGAGCARACGGGATTAGATACCCCAGTAA

SEQ ID NO: 27
| YK149|
TAGTCTGAGTGATGCGGGGCT TAACCCCGTATGGCGTTGGATACTGGAAGT CT TGAGTGCAGGAGAGGAAAGGGGAA

TTCCCAGTGTAGCGGTGAAATGCGTAGATATTGGGAGGAACACCAGTGGCGAAGGCGCCTTTCTGGACTGTGTCTGA

CGCTGAGATGCGAAAGCCAGGGTAGCAAACGGGATTAGATACCACGGTA
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SEQ ID NO: 28

| YK154 |

GATAGTCGGTCTTAAGTGCGGGGCT TACCCCGTGAGGGGACCGAAACTGTGAAGC TCGAGTGTCGGAGAGGARAGCG
GAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT TAGGAGGAACACCAGTGGCGAAAGCGGCTTTC TGGACGACAAC
TGACGCTGAGGCGCGAARGCCAGGGGAGCAAACGGGATTAGATACCACGGTAA

SEQ ID NO: 29
| YK36|
CGTTTGCTCCACGCTTTCGAGCCTCACGTCAGTTACCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATA
TCTACGCATTTCACCGCTACACTAGGAATTCCGCTTACCT CTCCGGTACTC TAGAT TGACAGTTTCCAATGCAGTCC
CGGGEGTTGAGCCCCGGGTTTTCACATCAGACT TGCCACTCCGTCTACGCTCCCTTTACACCCAGTAAATCCGGATAR
CGCTTGCACCATACGTATTACCGCGGCTGCTGGCACGTAT TTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTTTCT
TCCCTGCTGATAGAGCTTTACATACCGAAATACT TCATCGCTCACGCGGCGTCGCTGCATCAGGGT TTCCCCCATTG
TGCAATATTCCCCACTGCTGCCTCCCGTAGGAGT TTGGA

SEQ ID NO: 30
| YKO5|
TGTCACACTTTCGAGCATCAGCGTCAGTTACAGT CCAGTAAGC TGCCTTCGCAATCGGAGTTCTTCGTGATATCTAA
GCATTTCACCGCTACACCACGAATTCCGCCTACCTCTACTGCACTCAAGACGACCAGTATCAACTGCAATTTTACGG
TTGAGCCGCAAACTTTCACAGCTGACTTAATAGT CCGCCTACGCTCCCTTTARACCCAATAAATCCGGATAACGCTT
GGATCCTCCGTATTACCGCGGCTGC TGGCACGGAGT TAGCCGATCCTTATTCGTATGGTACATACAARAAAGCCACAC
GTGGCTCACTTTATTCCCATATARAAGAAGTTTACAACCCATAGGGCAGTCATCCTTCACGCTACT TGGCTGGTTCA
GACTCTCGTCCATTGACCAATATTCCTCACTGCTGCCTCCCGTAGGTAGTTTGGAA

SEQ ID NO: 31
| YK32|
CCGTTGTCACGCTTTCGTGCTCAGTGTCAGTT TCAGTCCAGTAAGCCGCCTTCGCCACTGATGTTCCTCCTAATATC
TACGCATTTCACCGCTACACTAGGAATTCCGCTTACCTCTCCTGCACTCCAGTCTGACAGTTTCARAAAGCAGTCCCA
GAGTTAAGCCCTGGGTTTTCACT TCTGACTTGCCATACCACCTACGCACCCTTTACACCCAGTAAT TCCGGATAACG
CTTGCCCCCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGC CGGGGCTTCTTAGTCAGGTACCGTCATTTTCTTC
CCTGCTGATAGAGCTTTACATACCGAAATACT TCTTCACT CACGCGGCGTCGCTGCATCAGGGTTCCCCCCATTGTG
CAATATTCCCCACTGCTGCCTCCCGTGGAAGT TTGGA

SEQ ID NO: 32
| YK64 |
GCGRAATGTCACGCATTCGAGCCTCACGTCAGTTACCGTCCAGTAAGCCGCCTTCGCCACTGGTGTT CCTCCTAATAT
CTACGCATTTCACCGCTACACTAGGAATTCCGCT TACCTCTCCGGCACTCAAGACTAACAGTTTCCAATGCAGTCCA
GGGGTTGAGCCCCCGCCTTTCACATCAGACTTGC CAGTCCGTCTACGCTCCCTTTACACCCAGTARATC CGGATAAC
GCTTGCCCCCTACGTATTACCGCGGCTGCTGGCACGTAGT TAGCCGGGGCTTCTTAGT CAGGTACCGTCACTATCTT
CCCTGCTGATAGAAGTTTACATACCGAGATACTTCTTCCT TCACGCGGCGT CGCTGCATCAGGGTT TCCCCCATTGT
GCAATATTCCCCACTGCTGCCTCCCGTGGGAGTTTGGAA

SEQ ID NO: 33
| YK73 |
TGCTCACGCTTTCGCGCTCAGCGTCAGTTACTGT CCAGCAATC CGCCTTCGCCACTGGTGTTCCTCCGTATATCTAC
GCATTTCACCGCTACACACGGAATTCCGATTGCCTCTCCAGCACTCAAGAACTACAGT TTCARATGCAGGCTGGAGG
TTGAGCCCCCAGTTTTCACATCTGACTTGCAATCCCGCCTACACGCCCTTTACACCCAGTAAATCCGGATAACGCTT
GCCACCTACGTATTACCGCGGCTGC TGGCACGTAGT TAGCCGTGGCTTATTCGTCAGGTACCGTCATTTGT TTCGTC

CCTGACAAAAGAAGTTTACAACCCGAAAGCCTTCTTCCTTCACGCGGCGTTGCTGGGTCAGGCTTGCGCCCATTGCC

CAATATTCCCCACTGCTGCCTCCCGTGGTAGTTTGGA
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SEQ ID NO: 34

YK87
%GTCCACGCTTTCGAGCTCAGCGTCAGTTATCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTAC
GCATTTCACCGCTACACTAGGAATTCCGCTTACCCCTCCGACACTCTAGTACGACAGT TTCCAATGCAGTACCGGGG
TTGAGCCCCGGGCTTTCACATCAGACTTGCCGCACCGCCTGCGCTCCCTTTACACCCAGTAAATCCGGATAACGCTT
GCACCATACGTATTACCGCGGCTGCTGGCACGTATT TAGCCGGTGCT TCTTAGTCAGGTACCGTCATTATCTTCCCT
GCTGATAGAGCTTTACATACCGARATACTTCTTCGCTCACGCGGCGTCGCTGCATCAGGCTTTCGCCCATTGTGCAA
TATTCCCCACTGCTGACTCCCGTAGGAGTTTGGA

SEQ ID NO: 35
| YK105 |
CGTTTCTCCACGCTTCGCGCTCAGCGTCAGTTACTGTCCAGCAATCCGCCTTCGCCACTGGTGTTCCTCCGTATATC
TACGCATTTCACCGCTACACACGGAATTCCGATTGCCTCTCCAGCACTCAAGAACTACAGTTTCARAATGCAGGCTGG
AGGTTGAGCCCCCAGTTTTCACATCTGACT TGCAATCCCGCCTACACGC CCTTTACACCCAGTARATCCGGATAACG
CTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGC CGTGGCTTAT TCGTCAGGTACCGTCATTTGTTTC
GTCCCCGACARAAGAAGTTTACAACCCGARAGCCTTCTTCCTTCACGCGGCGTTGCTGGGTCAGGC TTGCGCCCATT
GCCCAATATTCCCCACTGCTGCCTCCCTGGGARGTTTGG

SEQ ID NO: 36
| YK153 |
ATGTCCTGACTTCGCGCCTCAGCGT CAGTTGTCGTCCAGAAAGCCGCTT TCGCCACTGGTGTTCCTCCTAATATCTA
CGCATTTCACCGCTACACTAGGAATTCCGCTTTCCTCTCCGACACTCGAGCTTCACAGTTTCGGTCCCCTCACGGEE

TTAAGCCCCGCACTTTTAAGACCGACTTGCGATGCCGCCTGCGCGCCCTTTACGCCCAATAATTCCGGACAACGCTT
GCCACCTACGTATTACCGCGGCTGC TGGCACGTAGT TAGCCGTGGCTTTCTCTTACGGTACCGTCAGGGATAACGGG
TATTGACCGCTATCCTGTTCGTCCCATATAACAGAACTTTACAACCCGARGGCCGTCATCGTTCACGCGGCGTTGCT
CCGTCAGACTTTCGTCCATTGCGGAAGATTCCCCACTGCTGCCTCCCTGGGAAGTTTGGA

SEQ ID NO: 37
| YK163 |

GTTTGCTCACGCTTTCGAGCTCAGCGTCAGTTATCGTCCAGTARGCCGCCTTCGCCACTGGTGTTCCTCCTAATATC
TACGCATTTCACCGCTACACTAGGAATTCCGCTTACCCCTCCGACACTCTAGTACGACAGTTTCCAATGCAGTACCG
GGGTTGAGCCCCGGGCT TTCACATCAGACTTGCCGCACCGCCTGCGCTCCCTTTACACCCAGTARATCCGGATAACG
CTTGCACCATACGTATTACCGCGGCTGCTGGCACGTATTTAGC CGGTGCTTCTTAGTCAGGTACCGTCATTATCTTC
CCTGCTGATAGAGCTTTACATACCGAAATACT TCTTCGCT CACGCGECGTCGCTGCATCAGGCTTTCGCCCATTGTG
CAATATTCCCCACTGCTGCCTCCCGTAGGAGTTTGE

SEQ ID NO: 38
| YK191 |

CGTTGCTCACGCATTCGAGCCTCAGCGTCAGT TAAGCCCAGTAAGCCGCCTTCGCCACTGATGTTCCTCCTAATATC
TACGCATTTCACCGCTACACTAGGAATTCCGCTTACCTCTACT TCACTCAAGAACCACAGTTTCARAATGCAGTTTAT
GGGTTAAGCCCATAGTTTTCACATCTGACTTGCGATCCCGCCTACGCTCCCTTTACACCCAGTAAT TCCGGACAACG
CTCGCTCCCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGC CGGAGCTTCCTCCTCAGGTACCGTCTTTTTTCGT
CCCTGARGACAGAGGTTTACAATCCTAAAACCTTCTTCCCTCACGCGGCATCGCTGCATCAGAGTT TCCTCCATTGT
GCAATATTCCCCACTGCTGCCTCCCGTAGGAGTTTGGAA

SEQ ID NO: 39
| YK99|

TGGGCTTACCCATARACTGCATT TGAAACTGTGGTTCTTGAGTGAAGTAGAGGTARGCGGAATTCCTAGTGTAGCGG

TGAAATGCGTAGATATTAGGAGGAACATCAGTGGCGAAGGCGGCTTACTGGGCTTTAACTGACGCTGAGGCTCGAAA

GCGTGGGGAGCAAACAGGATTAGATACCCAAGTAA

102
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SEQ ID NO: 40

| YK55 |
GTCAGCATCGAGCTCACGTCAGTTACCGTCCAGTARGCCGCCTTCGCCACTGGTGTTCCTCCTAATATC TACGCATT
TCACCGCTACACTAGGAATTCCGCTTACCTCTCCGGTACT CTAGATTGACAGT TTCCAATGCAGTCCCGGGGTTGAG
CCCCGGGTTTTCACATCAGACTTGCCACTCCGTCTACGCT CCCTTTACACCCAGTAAATCCGGATAACGCTTGCACC
ATACGTATTACCGCGGCTGCTGGCACGTAT TTAGCCGGTGCTTCTTAGT CAGGTACCGTCATTTTCTTCCCTGCTGA
TAGAGCTTTACATACCGAAATACTTCATCGCTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCATTGTGCAATATTC
CCCACTGCTGCCTCCCGAGGGAGTTTGGA

SEQ ID NO: 41
| YK75|
TCATCGCTTACGGTGGATCTGCGCCGGGTACGGGCEGGCTGGAGTGCGGTAGGGGAGACTGGAATTCCCGGTGTAAC
GGTGGAATGTGTAGATATCGGGAAGAACACCGATGGCGAAGGCAGGTCT CTGGGCCGT CACTGACGCTGAGGAGCGA
AAGCGTGGGGAGCGAACAGGATTAGATACAACGGTAA

SEQ ID NO: 42
| YKoO|
TGAACCCAGGGCTTAACTCTGGGACTGCTTTTGAACTGTCAGACTGGAGTGCAGGAGAGGTAAGCGGAATTCCTAGT
GTAGCGGTGAAATGCGTAGATAT TAGGAGGAACATCAGTGGCGAAGGCGGCTTACTGGACTGAAAC TGACACTGAGG
CACGAARGCGTGGGGAGCAAACAGGATTAGATACCATGGTAA

SEQ ID NO: 43
| YK30]|
ACCAGGGCTTAACT CTGGGACTGCT TT TGAACTGTCAGAC TGGAGTGCAGGAGAGGTARGCGGAATTCCTAGTGTAG
CGGTGARATGCGTAGATATTAGGAGGAACATCAGTGGCGAAGGCGGCTTACTGGACTGAAACTGACACTGAGGCACG
ARAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAA

SEQ ID NO: 44
|YK31]|
GAACCCAGGGCTTAACT CTGGGACTGCTTTTGAACTGT CAGACTGGAGTGCAGGAGAGGTAAGCGGAAT TCCTAGTG
TAGCGGTGARATGCGTAGATATTAGGAGGAACAT CAGTGGCGAAGGCGGCT TACTGGACTGAAACTGACACTGAGGC
ACGARAAGCGTGGGGAGCAAACAGGATTAGATACCCCGGTAA

SEQ ID NO: 45
|YK12 |
GAGTCAGCTTTCGAGCT CAGCGT CAGTTATCGTC CAGTAAGCCGCCTTCGCCACTGGTGT TCCTCCTAATATCTACG
CATTTCACCGCTACACTAGGAATTCCGCTTACCCCTCCGACACTCTAGTACGACAGTTTCCAATGCAGTACCGGGGT
TGAGCCCCGGGCTTTCACATCAGACTTGCCGCACCGECCTGCGCTCCCTTTACACCCAGTARATCCGGATAACGCTTG
CACCATACGTATTACCGCGGCTGCTGGCACGTAT TTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTATCTTCCCTG
CTGATAGAGCTTTACATACCGAAATACTTCTTCGCTCACGCGGCGTCGCTGCATCAGGCTTTCGCCCAT TGTGCAAT
ATTCCCCACTGCTGCCTCCCGAGGGAGTTTGGA

SEQ ID NO: 46
| YK27]|
TGTCAGCTTTCGAGCTCACGTCAGTTACCGTCCAGTAAGC CGCCTTCGCCACTGGTGT TCCTCCTAATATCTACGCA
TTTCACCGCTACACTAGGAATTCCGCTTACCTCTCCGGTACTC TAGATTGACAGTTTCCAATGCAGTCCCGGGGTTG
AGCCCCGGGTTTTCACATCAGACTTGCCACTCCGTCTACGCTCCCTTTACACCCAGTARATCCGGATAACGCTTGCA
CCATACGTATTACCGCGGCTGCTGGCACGTAT TTAGCCGGTGC TTCTTAGT CAGGTACCGTCATTT TCT TCCCTGCT
GATAGAGCTTTACATACCGAAATACTTCATCGCT CACGCGGCGTCGCTGCATCAGGGTTTCCCCCATTGTGCAATAT
TCCCCACTGCTGCCTCCCGTAGGAGTTTGGA

SEQ ID NO: 47
|YK28|
CACGTCAGTTACCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACGCATTTCACCGCTACACTA

GGAATTCCGCTTACCTCTCCGGCACTCAAGACGGGCAGTTTCCAATGCAGTCCCGGGGTTGAGCCCCAGCCTTTCAC

ATCAGACTTGTCCATCCGTCTACGCTCCCTTTACACCCAGTAAATCCGGATAACGCTTGCCCCCTACGTATTACCGC
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GGCTGCTGGCACGTAGTTAGCCGGGGC TTCTTAGTCAGGTACCGTCATTTTCTTCCCTGC TGATAGAAGTTTACATA

CCGAGATACTTCTTCCTTCACGCGGCGTCGCTGCATCAGGGTT TCCCCCATTGTGCAATATTCCCCACTGCTGCCTC
CCGTAGGAGTTTGGG

SEQ ID NO: 48
|YK29]|
GTCAGCTTTCGAGCTCACGTCAGTTACCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATAT CTACGCAT
TTCACCGCTACACTAGGAATTCCGCTTACCTCTCCGGTACTCTAGATTGACAGTTTCCAATGCAGT CCCGGGGTTGA
GCCCCEGGTTTTCACATCAGACT TGCCACTCCGT CTACGCTCCCTTTACACCCAGTARATCCGGATARCGCTTGCAC
CATACGTATTACCGCGGCTGCTGGCACGTATT TAGCCGGTGCT TCTTAGTCAGGTACCGTCATTTTCTTCCCTGCTG
ATAGAGCTTTACATACCGAAATACTTCATCGCTCACGCGGCGT CGCTGCATCAGGGTTTCCCCCATTGTGCAATATT
CCCCACTGCTGCCTCCCGTGGGGAGTTTGGA

SEQ ID NO: 49
| YK33 |
GATGCTCAGCTTTCGTGCTCAGTGTCAGTTTCAGTCCAGTAAGCCGCCT TCGCCACTGATGTTCCTCCTAATATCTA
CGCATTTCACCGCTACACTAGGAATTCCGCTTACCTCTCCTGCACTCCAGTCTGACAGTTTCARRAAGCAGTCCCAGA
GTTAAGCCCTGGGT TTTCACTTCTGACTTGCCATACCACCTACGCACCCTTTACACCCAGTAATTC CGGATAACGCT
TGCCCCCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTAGTCAGGTACCGTCATTTTCTTCCC
TGCTGATAGAGCTTTACATACCGAGATACTTCTTCACTCACGCGGCATCGCTGCATCAGGGTTTCCCCCATTGTGCA
ATATTCCCCACTGCTGCCTCCCGAAGGAAGTTTGGA

SEQ ID NO: 50
|YK34|70A 009 _YK34 Al A02
GTGTCAGCTTCGTGCTCAGTGTCAGTTTCAGTCCAGTAAGCCGCCTTCGCCACTGATGTTCCTCCTAATATCTACGC
ATTTCACCGCTACACTAGGAATTCCGCTTACCTCTCCTGCACT CCAGTC TGACAGTTTCARRAGCAGTCCCAGAGTT
AAGCCCTGGGTTTTCACTTCTGACT TGCCATACCACCTACGCACCCTTTACACCCAGTAATTCCGGATARCGCTTGE
CCCCTACGTATTACCGCGGCTGCTGGCACGTAGT TAGCCGGGGCT TCTTAGTCAGGTACCGTCATT TTCTTCCCTGC
TGATAGAGCTTTACATACCGAGATACTTCTTCACTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCATTGTGCAATA
TTCCCCACTGCTGCCTCCCGTAGGGAGTTTGGA

SEQ ID NO: 51
| YK35]|
GTCAGCTTCGAGCCTCACGTCAGTTACCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATAT CTACGCAT
TTCACCGCTACACTAGGAATTCCGCTTACCTCTCCGGTACTCTAGATTGACAGTTTCCAATGCAGT CCCGGGGTTGA
GCCCCEGGTTTTCACATCAGACT TGCCACTCCGT CTACGCTCCCTTTACACCCAGTARATCCGGATARCGCTTGCAC
CATACGTATTACCGCGGCTGCTGGCACGTATT TAGCCGGTGCT TCTTAGTCAGGTACCGTCATTTTCTTCCCTGCTG
ATAGAGCTTTACATACCGAAATACTTCATCGCTCACGCGGCGT CGCTGCATCAGGGTTTCCCCCATTGTGCAATATT
CCCCACTGCTGCCTCGCGTAGGAGTTTGGA

SEQ ID NO: 52
| YK51|
TGTCAGCTTTCGAGCTCAGCGTCAGTTATCGT CCAGTARGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACGC
ATTTCACCGCTACACTAGGAATTCCGCTTACCCCTCCGACACT CTAGTACGACAGTTTCCAATGCAGTACCGGGGTT
GAGCCCCGGGCTTTCACATCAGACT TGCCGCACCECCTGCGCTCCCTTTACACCCAGTARATCCGGATAACGCTTGC
ACCATACGTATTACCGCGGCTGCTGGCACGTATTTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTATCTTCCCTGE
TGATAGAGCTTTACATACCGAAATACTTCTTCGCTCACGCGGCGTCACTGCATCAGGCTTTCGCCCATTGTGCAATA
TTCCCCACTGCTGCCTCCCGAAGGGAGTTTGGA

SEQ ID NO: 53
| YK52 |

TTCAGCTTTCGAGCTCAGCGTCAGTTATCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACGCA

TTTCACCGCTACACTAGGAATTCCGCTTACCCCTCCGACACTCTAGTACGACAGTTTCCAATGCAGTACCGGGGTTG
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AGCCCCGEGCTTTCACATCAGACTTGCCGCACCGCCTGCGCTCCCTTTACACCCAGTAAATCCGGATAACGCTTGCA

CCATACGTATTACCGCGGCTGCTGGCACGTAT TTAGCCGGTGC TTCTTAGT CAGGTACCGTCATTATCT TCCCTGCT
GATAGAGCTTTACATACCGAAATACTTCTTCGCT CACGCGGCGTCGCTGCATCAGGCT TTCGCCCATTGTGCAATAT
TCCCCACTGCTGCCTCCCGAGGGGAGTTTGG

SEQ ID NO: 54
| YK54 |
TTCGGTCTGCTTTCCCCTTCTCGCGCCTCAGTGTCAGTTT CTGTC TAGTAAGCCGCCTTCGCCACTGATGTTCCTCC
TAATATCTACGCACTTCACCGCTCCACAATGAAT TCCGCTTACCCCTCCCGCGCTCTAGTCTGACAGTTTTAARARA
ACTCCCCGAGAGAAACCCTGGGTTTTTTCT TCTGACATGCGATATCCCACCCCCACCCTT TATACACCCAARAATCG
GATAARAGGTGCGACCTACGTATTATACCGGCTGCTGGGGCGTAGATAGCCGGGGGTTCT TATACAGGGACCGTCAT
TTTCTTTCCCGCTGATACAGCTTTACATACCGARATACTTCTTTCTCACGCGGCGTCGCTGCATCAGGGTTTCCCCC
ATTGTGCAATATTCCCCACTGCTGCCTCCCGAAGGGGAAGTTGGGGGAAR

SEQ ID NO: 55
| YK56 |
GTTCAGCTTTCGAGCCTCACGTCAGTTACCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACGC
ATTTCACCGCTACACTAGGAATTCCGCTTACCTCTCCGGTACT CTAGAT TGACAGTTTCCAATGCAGTCCCGGGGTT
GAGCCCCGGGTTTTCACATCAGACT TGCCACTCCGTCTACGCTCCCTTTACACCCAGTARATCCGGATAACGCTTGC
ACCATACGTATTACCGCGGCTGCTGGCACGTATTTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTTTCTTCCCTGE
TGATAGAGCTTTACATACCGAAATACTTCATCGCTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCATTGTGCAATA
TTCCCCACTGCTGCCTCCCGAGGGGAGTTTGGA

SEQ ID NO: 56
| YK57|
GTCAGCTTTCGAGCTCACGTCAGTTACCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATAT CTACGCAT
TTCACCGCTACACTAGGAATTCCGCTTACCTCTCCGGTACTCTAGATTGACAGTTTCCAATGCAGT CCCGGGGTTGA
GCCCCEGGTTTTCACATCAGACT TGCCACTCCGT CTACGCTCCCTTTACACCCAGTARATCCGGATARCGCTTGCAC
CATACGTATTACCGCGGCTGCTGGCACGTATT TAGCCGGTGCT TCTTAGTCAGGTACCGTCATTTTCTTCCCTGCTG
ATAGAGCTTTACATACCGAAATACTTCATCGCTCACGCGGCGT CGCTGCATCAGGGTTTCCCCCATTGTGCAATATT
CCCCACTGCTGCCTCCCGAGGGGAGTTTGGA

SEQ ID NO: 57
| YK58|
TCTCACGCTTTCGAGCTCACGTCAGTCATCGT CCAGCARGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACGC
ATTTCACCGCTACACTAGGAATTCCACTTGCCTCTCCGACACT CTAGCT CAGCAGTTCCARATGCAGTCCCGGGGTT
GAGCCCCGGGCTTTCACATCTGGCT TGCCGTGCCATCTACGCTCCCTTTACACCCAGTARATCCGGATAACGCTTGC
CCCCTACGTATTACCGCGGCTGCTGGCACGTAGT TAGCCGGGGCT TCTTAGTCAGGTACCGTCATT TTCTTCCCTGC
TGATAGAAGTTTACATACCGAAATACTTCATCCTTCACGCGGCGTCGCTGCATCAGAGTTTCCTCCATTGTGCAATA
TTCCCCACTGCTGCCTCCCGTAGGGAGTTTGG

SEQ ID NO: 58
| YK65|
GTCAGCTTTCGAGCTCAGCGTCAGT TATCGTCCAGTAAGCCGCCTTCGCCACTGGTGT TCCTCCTAATATCTACGCA
TTTCACCGCTACACTAGGAATTCCACTTACCCCTCCGACACTC TAGTACGACAGTTTCCAATGCAGTACCGGGGTTG
AGCCCCGGEGCTTTCACATCAGACTTGCCGCACCGCCTGCGCTCCCTTTACACCCAGTARATCCGGATAACGCTTGCA
CCATACGTATTACCGCGGCTGCTGGCACGTAT TTAGCCGGTGC TTCTTAGT CAGGTACCGTCATTCTTCTTCCCTGC

TGATAGAGCTTTACATACCGAAATACTTCTTCGCTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCATTGTGCAATA

TTCCCCACTGCTGCCTCCCGAGGGAGTTTGGA
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SEQ ID NO: 59

YK67
AGCCCéGCTTTCGAGCCTCACGTCAGTTACCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACG
CATTTCACCGCTACACTAGGAAT TCCGCTTACCTCTCCGGCACTCAAGACGGGCAGTTTCCAATGCAGT CCCGGGGT
TGAGCCCCAGCCTTTCACATCAGACTTGTCCATCCGTCTACGCTCCCTTTACACCCAGTARATCCGGATAACGCTTG
CCCCCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTAGTCAGGTACCGTCATTTTCTTCCCTG
CTGATAGAAGTTTACATACCGAGATACTTCTTCCTTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCAT TGTGCAAT
ATTCCCCACTGCTGCCTCCCGAAGGAAGTTTGGA

SEQ ID NO: 60
| YK69|
TGCTCAGCTTTCGAGCCTCACGT CAGTTACCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCTTCCTAATATCTACG
CATTTCACCGCTACACTAGGAATTCCGCTTACCTCTCCGGCACTCGAGCCAGACAGTTTCCAATGCAGT CCCAGGGT
TAAGCCCTGGGTTTTCACATCAGACTTGCCTTGCCGTCTACGC TCCCTTTACACCCAGTARATCCGGATAACGCTTG
CCCCCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTAGTCAGGTACCGTCATTATCTTCCCTG
CTGATAGAGCTTTACATACCGAAATACTTCTTCGCTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCAT TGTGCAAT
ATTCCCCACTGCTGCCTCCCGAAGGGAGTTTGGA

SEQ ID NO: 61
| YK70]|
GTTGCTCAGCTTTCGAGCTCACGTCAGTTACCGT CCAGTARGCCGCCTTCGCCACTGGTGTTCTTCCTAATATCTAC
GCATTTCACCGCTACACTAGGAATTCCGCTTACCTCTCCGGCACTCGAGCCAGACAGT TTCCAATGCAGTCCCAGGG
TTAAGCCCTGGGTTTTCACATCAGACTTGCCTTGCCGTCTACGCTCCCTTTACACCCAGTAAATCCGGATAACGCTT
GCCCCCTACGTATTACCGCGGCTGC TGGCACGTAGT TAGCCGGGGCT TCTTAGTCAGGTACCGTCATTATCTTCCCT
GCTGATAGAGCTTTACATACCGARATACTTCTTCGCTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCATTGTGCAA
TATTCCCCACTGCTGCCTCCCGAAGGARAGTTTGGA

SEQ ID NO: 62
| YK71|
TGCTCAGCTTTCGAGCTCAGCGT CAGTTATCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACG
CATTTCACCGCTACACTAGGAATTCCACTTACCCCTCCGACACTCTAGTACGACAGTTTCCAATGCAGTACCGGGGT
TGAGCCCCGGGCTTTCACATCAGACTTGCCGCACCGECCTGCGCTCCCTTTACACCCAGTARATCCGGATAACGCTTG
CACCATACGTATTACCGCGGCTGCTGGCACGTAT TTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTCTTCTTCCCT
GCTGATAGAGCTTTACATACCGARATACTTCTTCGCTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCATTGTGCAA
TATTCCCCACTGCTGCCTCCCGAAGGGAGT TTGGA

SEQ ID NO: 63
| YK74 |
GATGCCCTGGCTTCGCGCTCAGCGTCAGTTGTCGTCCAGARAGCCGCTT TCGCCACTGGTGTTCCTCCTAATATCTA
CGCATTTCACCGCTACACTAGGAATTCCGCTTTCCTCTCCGACACTCGAGCTTCACAGTTTCGGTCCCCTCACGGEE
TTAAGCCCCGCACTTTTAAGACCGACTTGCGATGCCGCCTGCGCGCCCTTTACGCCCAATAATTCCGGACAACGCTT
GCCACCTACGTATTACCGCGGCTGC TGGCACGTAGT TAGCCGTGGCTTTCTCTTACGGTACCGTCAGGGATAACGGG

TATTGACCGCTATCCTGTTCGTCCCATATAACAGAACTTTACAACCCGARGGCCGTCATCGTTCACGCGGCGTTGCT

CCGTCAGACTTTCGTCCATTGCGGAAGATTCCCCACTGCTGCCTCCCGGGGGGAGT TTGGA

SEQ ID NO: 64
| YKss|
GTCCCGCTTTCGAGCCTCAGCGTCAGTTATCGTC CAGTAAGCCGCCTTCGCCACTGGTGT TCCTCCTAATATCTACG
CATTTCACCGCTACACTAGGAATTCCGCTTACCCCTCCGACACTCTAGTACGACAGTTTCCAATGCAGTACCGGGGT

TGAGCCCCGGGCTTTCACATCAGACTTGCCGCACCGCCTGCGCTCCCTTTACACCCAGTARAATCCGGATAACGCTTG

CACCATACGTATTACCGCGGCTGCTGGCACGTATTTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTATCTTCCCTG

110
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CTGATAGAGCTTTACATACCGAAATACTTCTTCGCT CACGCGGCGTCGCTGCATCAGGCTTTCGCCCATTGTGCAAT

ATTCCCCACTGCTGCCTCCCGAAGGGAAGTTTGE

SEQ ID NO: 65
| YK89|
TGTCAGCTTTCGAGCTCAGCGTCAGTTATCGT CCAGTARGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACGC
ATTTCACCGCTACACTAGGAATTCCGCTTACCCCTCCGACACT CTAGTACGACAGTTTCCAATGCAGTACCGGGGTT
GAGCCCCGGGCTTTCACATCAGACT TGCCGCACCECCTGCGCTCCCTTTACACCCAGTARATCCGGATAACGCTTGC
ACCATACGTATTACCGCGGCTGCTGGCACGTATTTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTATCTTCCCTGE
TGATAGAGCTTTACATACCGAAATACTTCTTCGCTCACGCGGCGTCACTGCATCAGGCTTTCGCCCATTGTGCAATA
TTCCCCACTGCTGCCTCCCGAAGGGAGTTTGGA

SEQ ID NO: 66
| YK97|
TGCTCAGCTTTCGAGCTCAGCGT CAGTTATCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACG
CATTTCACCGCTACACTAGGAATTCCACTTACCCCTCCGACACTCTAGTACGACAGTTTCCAATGCAGTACCGGGGT
TGAGCCCCGGGCTTTCACATCAGACTTGCCGCACCGECCTGCGCTCCCTTTACACCCAGTARATCCGGATAACGCTTG
CACCATACGTATTACCGCGGCTGCTGGCACGTAT TTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTCTTCTTCCCT
GCTGATAGAGCTTTACATACCGARATACTTCTTCGCTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCATTGTGCAA
TATTCCCCACTGCTGCCTCCCGAAGGGAGT TTGGA

SEQ ID NO: 67
| YKo8|
ATTCAGCTTTCGAGCTCACGTCAGTTACCGTCCAGTAAGCCGCCTTCGC CACTGGTGTTCCTCCTAATATCTACGCA
TTTCACCGCTACACTAGGAATTCCGCTTACCCCTCCGGCACTCARGCATACCAGTTTCCAATGCAGTCCAGGGGTTA
AGCCCCTGCCTTTCACATCAGACTTGATACGCCGTCTACGCTCCCTTTACACCCAGTARATCCGGATAACGCTCGCC
CCCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGGGGC TTCTTAGT CAGGTACCGTCATTATCT TCCCTGCT
GATAGAAGTTTACATACCGAGATACTTCTTCCTTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCATTGTGCAATAT
TCCCCACTGCTGCCTCCCGAGGGAAGTTTGGA

SEQ ID NO: 68
| YK139|
GTGTCAGCTTTCGAGCT CACGTCAGTTACCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCTTCCTAATATCTACGC
ATTTCACCGCTACACTAGGAATTCCGCTTACCTCTCCGGCACT CGAGCCAGACAGTTTCCAATGCAGTCCCAGGGTT
AAGCCCTGGGTTTTCACATCAGACT TGCCTTGCCGTCTACGCTCCCTTTACACCCAGTARATCCGGATARCGCTTGE
CCCCTACGTATTACCGCGGCTGCTGGCACGTAGT TAGCCGGGGCT TCTTAGTCAGGTACCGTCATTATCTTCCCTGC
TGATAGAGCTTTACATACCGAAATACTTCTTCGCTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCATTGTGCAATA
TTCCCCACTGCTGCCTCCCGAGGGAGTTTGG

SEQ ID NO: 69
| YK141 |
GCCAGCTTCGAGCCTCACGTCAGTCATCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATAT CTACGCAT
TTCACCGCTACACTAGGAATTCCACTTACCTCTCCGACACTCTAGCTGCACAGTTTCCAAAGCAGTCCACAGGTTGA
GCCCATGCCTTTCACTTCAGACT TGCACAGCCGT CTACGCTCCCTTTACACCCAGTARATCCGGATARCGCTTGCCC
CCTACGTATTACCGCGGCTGCTGGCACGTAGT TAGCCGGGGCT TCTTAGTCAGGTACCGTCATTTTCTTCCCTGCTG
ATAGAAGT TTACATACCGAAATACTTCATCCTTCACGCGGCGT CGCTGCATCAGGCTTTCGCCCATTGTGCAATATT
CCCCACTGCTGCCTCCCGAGGGAAGTTTGGA

SEQ ID NO: 70
| YK142 |
TGATCAGCTTTCGAGCTCACGTCAGTTACCGTCCAGTARGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACGC

ATTTCACCGCTACACTAGGAATTCCGCTTACCTCTCCGGTACTCTAGATTGACAGTTTCCAATGCAGTCCCGGGGTT

GAGCCCCGGGTTTTCACATCAGACTTGCCACTCCGTCTACGCTCCCTTTACACCCAGTAAATCCGGATAACGCTTGC
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ACCATACGTATTACCGCGGCTGCTGGCACGTATT TAGCCGGTGCTTC TTAGTCAGGTACCGTCATTTTCTTCCCTGC

TGATAGAGCTTTACATACCGAAATACTTCATCGCTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCATTGTGCAATA
TTCCCCACTGCTGCCTCCCGGGGGGAGTTTGGA

SEQ ID NO: 71
| YK152 |
GATGATCAGCTTTCGAGCTCACGTCAGTTACCGT CCAGTARGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTAC
GCATTTCACCGCTACACTAGGAATTCCGCTTACCTCTCCGGCACTCTAGAARAACAGT TTCCAATGCAGTCCTGGGG
TTAAGCCCCAGCCTTTCACATCAGACTTGCTCTTCCGTCTACGCTCCCTTTACACCCAGTAAATCCGGATAACGCTT
GCCCCCTACGTATTACCGCGGCTGC TGGCACGTAGT TAGCCGGGGCT TCTTAGTCAGGTACCGTCATTTTCTTCCCT
GCTGATAGAAGTTTACATACCGAGATACTTCTTCCTTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCATTGTGCAA
TATTCCCCACTGCTGCCTCCCGGGGGAAGT TTGGA

SEQ ID NO: 72
| YK155 |
TTGATCAGCTTTCGAGCTCACGT CAGTTACCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACG
CATTTCACCGCTACACTAGGAATTCCGCTTACCTCTCCGGCACTCTAGARARACAGTTTCCAATGCAGT CCTGGGGT
TAAGCCCCAGCCTTTCACATCAGACTTGCTCTTCCGTCTACGC TCCCTTTACACCCAGTARATCCGGATAACGCTTG
CCCCCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTAGTCAGGTACCGTCATTTTCTTCCCTG
CTGATAGAAGTTTACATACCGAGATACTTCTTCCTTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCAT TGTGCAAT
ATTCCCCACTGCTGCCTCCCGAAGGGAGTTTGG

SEQ ID NO: 73
| YK157 |
GTATTTCAGCTTTCGAGCTCAGCGTCAGTTATCGTCCAGTAAGCCGCCT TCGCCACTGGTGTTCCTCCTAATATCTA
CGCATTTCACCGCTACACTAGGAATTCCGCTTACCCCTCCGACACTCTAGTACGACAGTTTCCAATGCAGTACCGGG
GTTGAGCCCCGGGCTTTCACATCAGACTTGCCGCACCGCCTGCGCTCCCTTTACACCCAGTARATC CGGATAACGCT
TGCACCATACGTATTACCGCGGCTGCTGGCACGTATTTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTATCTTCCC
TGCTGATAGAGCTTTACATACCGAAATACTTCTTCGCTCACGCGGCATCGCTGCATCAGGCTTTCGCCCATTGTGCA
ATATTCCCCACTGCTGCCTCCCGAAGGGAGTTTGGA

SEQ ID NO: 74
| YK160|
GCTCAGCTTTCGAGCTCAGCGTCAGTTATCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACGC
ATTTCACCGCTACACTAGGAATTCCACTTACCCCTCCGACACT CTAGTACGACAGTTTCCAATGCAGTACCGGGGTT
GAGCCCCGGGCTTTCACATCAGACT TGCCGCACCECCTGCGCTCCCTTTACACCCAGTARATCCGGATAACGCTTGC
ACCATACGTATTACCGCGGCTGCTGGCACGTATTTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTCTTCTTCCCTG
CTGATAGAGCTTTACATACCGAAATACTTCTTCGCTCACGCGGCGTCGCTGCATCAGGGTTTCCCCCAT TGTGCAAT
ATTCCCCACTGCTGCCTCCCGAGGGGAGTTTGGA

SEQ ID NO: 75
| YK166 |
TTTCAGCTTCGAGCCTCAGCGTCAGTTATCGT CCAGTARGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACGC
ATTTCACCGCTACACTAGGAATTCCGCTTACCCCTCCGACACT CTAGTACGACAGTTTCCAATGCAGTACCGGGGTT
GAGCCCCGGGCTTTCACATCAGACT TGCCGCACCECCTGCGCTCCCTTTACACCCAGTARATCCGGATAACGCTTGC
ACCATACGTATTACCGCGGCTGCTGGCACGTATTTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTATCTTCCCTGE
TGATAGAGCTTTACATACCGAAATACTTCTTCGCTCACGCGGCGTCACTGCATCAGGCTTTCGCCCATTGTGCAATA
TTCCCCACTGCTAGCTCCCGAAGGAGTTTGGA

SEQ ID NO: 76
| YK168 |

AGCTCAGCTTTCGAGCTCAGCGTCAGTTATCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATATCTACG

CATTTCACCGCTACACTAGGAATTCCGCTTACCCCTCCGACACTCTAGTACGACAGTTTCCAATGCAGTACCGGGGT



US 10,555,980 B2
115

-continued
TGAGCCCCGGGCTTTCACATCAGACTTGCCGCACCGCCTGCGCTCCCTT TACACCCAGTARATCCGGATAACGCTTG

CACCATACGTATTACCGCGGCTGCTGGCACGTAT TTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTATCTTCCCTG
CTGATAGAGCTTTACATACCGAAATACTTCTTCGCTCACGCGGCGTCGCTGCATCAGGCTTTCGCCCAT TGTGCAAT
ATTCCCCACTGCTGCCTCCCGAAGGGAGTTTGGA

SEQ ID NO: 77
| YK169|
GTCCAGCTTTCGAGCCTCAGCGTCAGTTATCGTC CAGTAAGCCGCCTTCGCCACTGGTGT TCCTCCTAATATCTACG
CATTTCACCGCTACACTAGGAATTCCGCTTACCCCTCCGACACTCTAGTACGACAGTTTCCAATGCAGTACCGGGGT
TGAGCCCCGGGCTTTCACATCAGACTTGCCGCACCGECCTGCGCTCCCTTTACACCCAGTARATCCGGATAACGCTTG
CACCATACGTATTACCGCGGCTGCTGGCACGTAT TTAGCCGGTGCTTCTTAGTCAGGTACCGTCATTATCTTCCCTG
CTGATAGAGCTTTACATACCGAAATACTTCTTCGCTCACGCGGCGTCGCTGCATCAGGCTTTCGCCCAT TGTGCAAT
ATTCCCCACTGCTGCCTCCCGAGGGAGTTTGGA

SEQ ID NO: 78
| YK171 |
TGAGCCGGGCTCACCCCGGTACTGCATTGGAACTGTCGTACTAGAGTGT CGGAGGGGTAAGCGGAATTCCTAGTGTA
GCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCT TACTGGACGATAACTGACGC TGAGGCTC
GARAGCGTGGGGAGCAAACAGGATTAGATACACCGGTAA

SEQ ID NO: 79
| YK192 |
CACGATGTCAGCTTTCGAGCTCAGCGTCAGTTATCGTCCAGTAAGCCGCCTTCGCCACTGGTGTTCCTCCTAATATC
TACGCATTTCACCGCTACACTAGGAATTCCACTTACCCCTCCGACACTCTAGTACGACAGTTTCCAATGCAGTACCG
GGGTTGAGCCCCGGGCT TTCACATCAGACTTGCCGCACCGCCTGCGCTCCCTTTACACCCAGTARATCCGGATAACG
CTTGCACCATACGTATTACCGCGGCTGCTGGCACGTATTTAGC CGGTGCTTCTTAGTCAGGTACCGTCATTCTTCTT
CCCTGCTGATAGAGCTTTACATACCGARATACTTCTTCGC TCACGCGGCGTCGCTGCATCAGGGTT TCCCCCATTGT
GCAATATTCCCCACTGCTGCCTCCCGAGGGGAGT TTGGA

SEQ ID NO: 80
|VE202-18]
ATGGAGAGTTTGAT CCTGGCTCAGGATGARCGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGCGAGCACTTGTG
CTCGAGTGGCGAACGGGTGAGTAATACATAAGTAACCTGC CCTAGACAGGGGGATAACTATTGGAAACGATAGCTAR
GACCGCATAGGTACGGACACTGCATGGTGACCGTAT TARAAGTGC CTCARAGCACTGGTAGAGGATGGACTTATGG
CGCATTAGCTGGTTGGCGGGGTAACGGCCCACCAAGGCGACGATGCGTAGC CGACCTGAGAGGGTGACCGGCCACAC
TGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATTTTCGGCAATGGGGGARACCCTGACCGA
GCAACGCCGCGTGAAGGAAGAAGGT TTTCGGATTGTAAACTTCTGTTATAARGGAAGAACGGCGGCTACAGGARAT
GGTAGCCGAGTGACGGTACTTTATTAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCA
AGCGTTATCCGGAATTATTGGGCGTARAGAGGGAGCAGGCGGCAGCAAGGGTCTGTGGTGARAGCCTGARGCTTAAC
TTCAGTAAGCCATAGAAACCAGGCAGCTAGAGTGCAGGAGAGGAT CGTGGAAT TCCATGTGTAGCGGTGAAATGCG
TAGATATATGGAGGAACACCAGTGGCGAAGGCGACGATCTGGC CTGCAACTGACGCTCAGTCCCGAAAGCGTGGGGA
GCARATAGGATTAGATACCCTAGTAGTCCACGCCGTAAACGATGAGTACTAAGTGTTGGATGTCARAGT TCAGTGCT
GCAGTTAACGCAATAAGTACTCCGCCTGAGTAGTACGTTCGCARGAATGAARCTCAARGGAATTGACGGGGGCCCG
CACAAGCGGTGGAGCATGTGGTT TAATTCGAAGCAACGCGARGAACCTTACCAGGTCTTGACATACTCATARAGGCT
CCAGAGATGGAGAGATAGCTATATGAGATACAGGTGGTGCATGGT TGTCGT CAGCTCGTGTCGTGAGATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCTTATCGT TAGTTACCATCATTARGTTGGGGACT CTAGCGAGACTGCCAGTGAC
AAGCTGGAGGAAGGCGGGGATGACGTCARATCATCATGCCCCT TATGAC CTGGGCTACACACGTGCTACAATGGATG

GTGCAGAGGGAAGCGAAGCCGCGAGGTGAAGCAAAACCCATAAAACCATTCTCAGTTCGGATTGTAGTCTGCAACTC

GACTACATGAAGTTGGAATCGCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCTCGGGCCTTGTACACA

116
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CCGCCCGTCACACCACGAGAGTTGATAACACCCGAAGCCGGTGGCCTAACCGCAAGGAAGGAGCTGTCTAAGGTGGE

ATTGATGATTGGGGTGAAGTCGTAACAAGGTATCCCTACGGGAACGTGGGGATGGATCACCTCCTTT

SEQ ID NO: 81
| PES |
ATGAGAGT TTGATCCTGGC TCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGT CGARCGAAGCAATTGAAGE
AAGTTTTCGGATGGAAT TCGATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGATAAC CTGCCTCACACTGGGGE
ATAACAGT TAGAAATGACTGCTAATACCGCATAAGCGCACAGTACCGCATGGTACAGTGTGAARAACTCCGGTGGT
GTGAGATGGATCCGCGTCTGATTAGCCAGTTGGCGGGGTARCGGCCCACCARAGCGACGATCAGTAGCCGACCTGAG
AGGGTGACCGGCCACAT TGGGACTGAGACACGGCCCARACTCC TACGGGAGGCAGCAGTGGGGAATATTGCACAATG
GGCGAAAGCCTGATGCAGCGACGCCGCGTGAGTGARGAAGTATTTCGGTATGTARAGC TCTATCAGCAGGGAAGAA
AATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCARGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGCGAAGCARGTC TGAAGTGAAAACCCAGGGCTCAACCCTGGGAC
TGCTTTGGAAACTGTTTTGCTAGAGTGTCGGAGAGGTARGTGGAATT CCTAGTGTAGCGGTGAAATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCTTAC TGGACGATAAC TGACGT TGAGGCTCGAAAGCGTGGGGAGCARACA
GGATTAGATACCCTGGTAGTCCACGCCGTARACGATGAATGCTAGGTGT TGGGGGGCARAGCCCTTCGGTGCCGTCG
CAAACGCAGTAAGCATTCCACCTGGGGAGTACGT TCGCAAGAATGARACTCARAGGAATTGACGGGGACCCGCACA
AGCGGTGGAGCATGTGGTT TAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACAT CCTCTTGACCGGCGTGT
AACGGCGCCTTCCCTTCGGGGCARGAGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGT TGGGTT
AAGTCCCGCAACGAGCGCAACCCTTATCCT TAGTAGCCAGCAGGTARAGCTGGGCACTCTAGGGAGACTGC CAGGG
ATAACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGAT TTGGGCTACACACGTGCTACAATGGC
GTAAACAAAGGGAAGCAAGACAGTGATGTGGAGCARATCCCAARAATAACGTCCCAGT TCGGACTGTAGTCTGCAAC
CCGACTACACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACA
CACCGCCCGTCACACCATGGGAGTCAGCAACGCCCGAAGT CAGTGACCCAACT CGCAAGAGAGGGAGCTGCCGRAAGG
CGGGGCAGGTAACTGGGGTGAAGTCGTAACAAGGTAGCCGTAT CGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 82
| PE9 |
AATTCGACGTTGTCCGGAT TACTGGGCGTAAAGGGAGCGTAGGCGGACT TT TAAGTGAGATGTGAAATACCCGGGCT
CAACTTGGGTGCTGCATTTCAAACTGGAAGTC TAGAGTGCAGGAGAGGAGAATGGAAT TCCTAGTGTAGCGGTGARA
TGCGTAGAGATTAGGAAGAACACCAGTGGCGAAGGCGATT CTC TGGACTGTARACTGACGCTGAGGC TCGARAGCGTG
GGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTARACGATGAATACTAGGTGTAGGGGT TGT CATGACCT
CTGTGCCGCCGCTAACGCATTAAGTATTCCGC CTGGGGAGTACGGTCGCAAGATTAAAACTCARAGARATTGACGGA

SEQ ID NO: 83|211-B|
ACGAGCGTATCGGATTATTGGGTTTARGGGAGCGTAGGTGGAT TGTTAAGT CAGTTGTGARAGT TTGCGGCTCAACC

GTAAAATTGCAGTTGAAACTGGCAGTCTTGAGTACAGTAGAGGTGGGCGGAATTCGTGGTGTAGCGGTGAAATGCTT
AGATATCACGAAGAACTCCGATTGCGAAGGCAGCTCACTAGACTGTCACTGACACTGATGCTCGAAAGTGTGGGTAT
CAAACAGGATTAGATACCCTGGTAGTCCACACAGTAAACGATGAATACTCGCTGTTTGCGATATACAGTAAGCGGCC
ARAGCGAAAGCATTAAGTATTCCACCTGGGGAGTACGCCGGCAACGGTGAAACT CAAAGAAATTGACGGAAGCCCGCC
CAGGGGGGAAAAACATGGGGT TTAGTTGGATGATACGGGGAGGAACCTC

SEQ ID NO: 84
|NR_119185.1|Ruminococcus obeum 16S ribosomal RNA gene, complete
sequence
GGCGGCGTGCTTAACACATGCAAGTCGAACGGGAAACCTTTCATTGAAGCTTCGGCAGATTTGGNNTGTTTCTAGTG
GCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTTATACAGGGGGATAACAACCAGAAATGGTTGCTAATACCGCAT

AAGCGCACAGGACCGCATGGTCTGGTGTGAAAAACTCCGGTGGTATAAGATGGACCCGCGTTGGATTAGCTAGTTGG

CAGGGTAACGGCCTACCAAGGCGACGATCCATAGCCGGCCTGAGAGGGTGAACGGCCACATTGGGACTGAGACACGG
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CCCAGACTCCTACGGCAGGCAGCAGTGCGGAATATTGCACAATGGGGGARACCCTGATGCAGCGACGCCGCGTGARG

GAAGAAGTATCTCGGTATGTAAACTTCTATCAGCAGGGAAGATAGTGACGGTACCTGACTAAGAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGGATTTACTGGGTGTARAGGGAGCGTAGACGG
ACTGGCAAGTCTGATGTGAAAGGCGGGGGCTCAACCCCTGGACTGCATTGGAAACTGT TAGT CTTGAGTGCCGGAGA
GGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGG
ACGGTAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGA
TGATTACTAGGTGT TGGGGAGCAAAGCTCTTCGGTGCCGCCGCAAACGCATTAAGTATTCCACCTGGGGAGTACGTT
CGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCG
ARAGAACCTTACCAAGTCTTGACATCCCTCTGACCGNCCCTTAACCGGATCTTTCCTTCGGGACAGGGGAGACAGGTG
GTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGT TAAGT CCCGCAARCGAGCGCAACCCCTATCCCCAGTAG
CCAGCAGTCCGGCTGGGCACTCTGAGGAGACTGCCAGGGATAACCTGGAGGAAGGCGGGGATGACGTCAAATCATCA
TGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCGTAAACAAAGGGAAGCAAGCCTGCGAAGGTAAGCAAAT
CCCAAARAATAACGTCCCAGTTCGGACTGCAGTCTGCAACTCGACTGCACGAAGCTGGAATCGCTAGTAATCGCGGAT
CAGAATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAG
TCAGTGACCTAACTGCARAAGAAGGAGCTGCCGAAGGCGGGACCGATGACTGGGGTGAAGT CGTAACAAGGT

SEQ ID NO: 85
|NR_118692.1|Ruminococcus obeum strain ATCC 29174 16S ribosomal RNA
gene, complete sequence
GGCGTGCTTAACACATGCAAGTCGAACGGGAAACTTTTCATTGAAGCTTCGGCAGATTTGGTCTGTTTCTAGTGGCG
GACGGGTGAGTAACGCGTGGGTAACCTGCCTTATACAGGGGGATAACAACCAGAAATGGTTGCTAATACCGCATAAG
CGCACAGGACCGCATGGTCTGGTGTGAAAAACTCCGGTGGTATAAGATGGACCCGCGTTGGATTAGCTAGTTGGCAG
GGTAACGGCCTACCAAGGCGACGATCCATAGCCGGCCTGAGAGGGTGAACGGCCACATTGGGACTGAGACACGCCCC
AGACTCCTCGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGARACCCTGATGCAGCGACGCCGCGTGAAGGAAG
AAGTATCTCGGTATGTAAACTTCTATCAGCAGGGAAGATAGTGACGGTACCTGACTAAGAAGCCCCGKCTAACTACG
TGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGGAT TTACTGGGTGTAAAGGGAGCGTAGACGGACTG
GCRAAGTCTGATGTGAAAGGCGGGGGCTCAACCCCTGGACTGCATTGGAAACTGTTAGTCTTGAGTGCCGGAGAGGTA
AGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT TAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGG
TAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGCAAACGATGAA
TACTAGGTGTTGGGGAGCARAGCTCTTCGGTGCCGCCGCAAACGCATTAAGTATTCCACCTGGGGAGTACGTTCGCA
AGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAAT TCGAAGCAACGCGAAGA
ACCTTACCAAGTCTTGACATCCCTCTGACCGTCCCTTAACCGGATCTTTCCTT CGGGACAGGGGAGACAGGTGGTGC
ATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGT TAAGTCCCGCAACGAGCGCAACCCCTATCCCCAGTAGCCAG
CAGTNCGGCTGGGCACTCTGAGGAGACTGCCAGGGATAACCTGGAGGAAGGCGGGGATGACGTCAAATCATCATGCC
CCTTATGATTTGGGCTACACACGTGCTACAATGGCGTAAACAAAGGGAAGCNAGCCTKCGRAGGTAAGCAAATCCCA
NAAATAACGTCCCAGTTCGGACTGCAGTCTGCAACTCGACTGCACGAAGCTGGAATCGCTAGTAATCGCGGAT CAGA
ATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAG
TGACCTAACTGC

SEQ ID NO: 86
|NR_026491.1|Clostridium disporicum strain DS1 16S ribosomal RNA gene,
partial sequence
GCTCAGGACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGAGTTGATTCTCTTCGGAGATGAAGCTAGCG
GCGGACGGGTGAGTAACACGTGGGCAACCTGCCTCATAGAGGGGAATAGCCTCCCGAAAGGGAGAT TAATACCGCAT

AAGATTGTAGCTTCGCATGAAGTAGCAATTAAAGGAGCAATCCGCTATGAGATGGGCCCGCGGCGCATTAGCTAGTT

GGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACATTGGGACTGAGACAC
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GGCCCAGACTCCTACGGGAGGCAGCAGTGGGCAATATTGCACAATGGGGGAAACCC TGATGCAGCAACGCCGCGTGA

GTGATGACGGCCTTCGGGTTGTAAAGCTCTGT CTTCAGGGACGATAATGACGGTACCTGAGGAGGAAGCCACGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCGAGCGTTGTCCGGAT TTACTGGGCGTAAAGGGAGCGTAGGC
GGACTTTTAAGTGAGATGTGAAATACCCGGGCTCAACTTGGGTGCTGCATTTCAAACTGGAAGTCTAGAGTGCAGGA
GAGGAGAATGGAATTCCTAGTGTAGCGGTGAAATGCGTAGAGATTAGGAAGAACACCAGTGGCGAAGGCGATTCTCT
GGACTGTAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCARACAGGATTAGATACCCTGGTAGTCCACGCCGTAAAC
GATGAATACTAGGTGTAGGGGTTGTCATGACCTCTGTGCCGCCGCTAACGCATTAAGTATTCCGCCTGGGGAGTACG
GTCGCAAGATTAAAACT CAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGTTTAATTCGAAGCAACG
CGAAGAACCTTACCTAGACTTGACATCTCCTGAATTACCCGTAACTGGGGAAGCCACTTCGGTGGCAGGAAGACAGG
TGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT CCCGCAACGAGCGCAACCCTTATTGTTAGT
TGCTACCATTTAGTTGAGCACTCTAGCGAGACTGCCCGGGTTAACCGGGAGGAAGGTGGGGATGACGTCAAATCATC
ATGCCCCTTATGTCTAGGGCTACACACGTGCTACAATGGCAAGTACAAAGAGAAGCAAGACCGCGAGGTGGAGCAAA
ACTCAAAAACTTGTCTCAGTTCGGATTGTAGGCTGAAACTCGCCTACATGAAGCTGGAGT TGCTAGTAATCGCGAAT
CAGCATGTCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTGGCAATACCCAACG
TACGTGATCTAACCCGCAAGGGAGGAAGCGTCCTAAGGTAGGGTCAGCGATTGGGGTGAAGTCGTARCAAGGTAGCC
GTAGGAGAA

SEQ ID NO: 87
|NR_028785.1|Clostridium scindens strain ATCC 35704 16S ribosomal RNA
gene, complete sequence
GAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGT CGAACGAAGCGCCTGGCCCCG
ACTTCTTCGGAACGAGGAGCCTTGCGACTGAGTGGCGGACGGGTGAGTAACGCGTGGGCAACCTGCCTTGCACTGGG
GGATAACAGCCAGAAATGGCTGCTAATACCGCATAAGACCGAAGCGCCGCATGGCGCGGCGGCCAAAGCCCCGGCGG
TGCAAGATGGGCCCGCGTCTGAT TAGGTAGTTGGCGGGGTAACGGCCCACCAAGCCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAAT
GGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGARGAA
GATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGCGATGCAAGCCAGATGTGAAAGCCCGGGGCTCAACCCCGGGAL
TGCATTTGGAACTGCGTGGCTGGAGTGTCGGAGAGGCAGGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGGCCTGCTGGACGATGACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTACTAGGTGTCGGGTGGCAAGGCCATTCGGTGCCGCAGC
ARACGCAATAAGTAGTCCACCTGGGGAGTACGTTCGCAAGAATGARACT CAAAGGAAT TGACGGGGACCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGATCTTGACATCCCGATGCCAAAGCGCGTA
ACGCGCTCTTTCTTCGGAACATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCCTATCTTCAGTAGCCAGCATTTTGGATGGGCACTCTGGAGAGACTGCCAGGGAGAA
CCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCAGGGCTACACACGTGCTACAATGGCGTAA
ACAAAGGGAGGCGAACCCGCGAGGGTGGGCAAATCCCAAAAATAACGTCTCAGTTCGGAT TGTAGTCTGCAACTCGA
CTACATGAAGTTGGAATCGCTAGTAATCGCGAAT CAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCG
CCCGTCACACCATGGGAGTCAGTAACGCCCGAAGCCGGTGACCCAACCCGTAAGGGAGGGAGCCGTCGAAGGTGGGA
CCGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTC

SEQ ID NO: 88
|NR_028915.1|Anaerostipes caccae strain L1-92 16S ribosomal RNA gene,
partial sequence

GCGCTTAATACATGTCAAGTCGAACGAAGCATTTAGGATTGAAGT TTTCGGATGGATTTCCTATATGACTGAGTGGC

GGACGGGTGAGTAACGCGTGGGGAACCTGCCCTATACAGGGGGATAACAGCTGGAAACGGCTGCTAATACCGCATAA
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GCGCACAGAATCGCATGATTCAGTGTGARAAGCCCTGGCAGTATAGGATGGTCCCGCGTCTGAT TAGCTGGTTGGTG

AGGTAACGGCTCACCAAGGCGACGATCAGTAGCCGGCTTGAGAGAGTGAACGGCCACATTGGGACTGAGACACGGCTC
CAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGTAAACCCTGATGCAGCGACGCCGCGTGAGTG
AAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGAAGAAAACAGACGGTACCTGACTAAGAAGCCCCGGCTAALC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGGAATTACTGGGTGTAAAGGGTGCGTAGGTGG
CATGGTAAGTCAGAAGTGAAAGCCCGGGGCTTAACCCCGGGACTGCTTTTGAAACTGTCATGCTGGAGTGCAGGAGA
GGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGG
ACTGTCACTGACACTGATGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGA
TGAATACTAGGTGTCGGGGCCGTAGAGGCTTCGGTGCCGCAGCAAACGCAGTAAGTATTCCACCTGGGGAGTACGTT
CGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCG
AAGAACCTTACCTGGTCTTGACATCCCAATGACCGAACCTTAACCGGTTTTTTCTTTCGAGACATTGGAGACAGGTG
GTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCTTTAGTAG
CCAGCATTTAAGGTGGGCACTCTAGAGAGACTGCCAGGGATAACCTGGAGGAAGGTGGGGACGACGTCAAATCATCA
TGCCCCTTATGGCCAGGGCTACACACGTGCTACAATGGCGTAAACAAAGGGAAGCGAAGT CGTGAGGCGAAGCAAAT
CCCAGAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCGACTACATGAAGCTGGAATCGCTAGTAATCGTGAAT
CAGAATGTCACGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAG
TCAGTGACCCAACCGCAAGGAGGGAGCTGCCGAAGGTGGGACCGATAACTGGGGTGAAGTCGTAACAAGG

SEQ ID NO: 89
|NR_042152.1|Marvinbryantia formatexigens strain 1-52 16S ribosomal RNA
gene, partial sequence >gi|636558750|ref |NR_114807.1|Marvinbryantia
formatexigens strain I-52 16S ribosomal RNA gene, complete sequence
TGGCGGCGTGCTTAACACATGCAAGTCGAGCGAAGCATTTTAAATGAAGTTTTCGGACGGAATT TAAAATGACTGAG
CGGCGGACGGGTGAGTAACGCGTGGATAACCTGCCTTATACAGGGGGATAACAGCCAGAAATGGCTGCTAATACCGC
ATAAGCGCACGGTACCGCATGGTACAGTGTGAAAAACTCCGGTGGTATAAGATGGGTCCGCGTTGGATTAGGCAGTT
GGCGGGGTAAAGGCCCACCAAACCGACGATCCATAGCCGGCCTGAGAGGGTGGACGGCCACATTGGGACTGAGACAC
GGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGAAACCCTGATGCAGCGACGCCGCGTGG
GTGAAGAAGTATTTCGGTATGTAAAGCCCTATCAGCAGGGAAGAAAATGACGGTACCTGACCAAGAAGCCCCGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGGATTTACTGGGTGTAAAGGGAGCGTAGAC
GGCCATGCAAGTCTGGTGTGAAAGGCGGGGGCTCAACCCCCGGACTGCATTGGAAACTGTATGGCTTGAGTGCCGGA
GAGGTAAGCGGAATTCCTGGTGTAGCGGTGAAATGCGTAGATATCAGGAGGAACACCAGTGGCGAAGGCGGCTTACT
GGACGGTAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAAC
GATGAATACCAGGTGTCGGGGGACACGGTCCTTCGGTGCCGCAGCAAACGCACTAAGTATTCCACCTGGGGAGTACG
TTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACG
CGAAGAACCTTACCAGGTCTTGACATCCGGACGACCGGACAGTAACGTGTCCTTCCCTTCGGGGCGTCCGAGACAGG
TGGTGCATGGTTGTCGTCAGCTCGTGT CGTGAGATGTTGGGTTAAGT CCCGCAACGAGCGCAACCCCTGTTCCCAGT
AGCCAGCATTCAGGATGGGCACTCTGGGGAGACTGCCAGGGATAACCTGGAGGAAGGCGGGGATGACGTCAAATCAT
CATGCCCCTTATGATCTGGGCTACACACGTGCTACAATGGCGTGAACAGAGGGAAGCGAACCCGCGAGGGGGAGCAA
ATCCCAGAAATAACGTCCCAGTTCGGATTGTAGTCTGCAACCCGGCTACATGAAGCTGGAATCGCTAGTAATCGCGG

ATCAGCATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTCGGAAATGCCCGA

AGTCAGTGACCCAACCGGAAGGAGGGAGCTGCCGAAGGCGGGGCCGGTAACTGGGGTGAAGTCGTAACAA
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SEQ ID NO: 90
|NR_024994.1|Lactobacillus mucosae strain $32 16S ribosomal RNA gene,
complete sequence
AGAGTTTGATCCTGGCTCAGGATGAACGCCGGCGGTGTGCCTAATACATGCAAGTCGAACGCGTTGGCCCAACTGAT
TGAACGTGCTTGCACGGACTTGACGTTGGTTTACCAGCGAGTGGCGGACGGGTGAGTAACACGTAGGTAACCTGCCC
CAAAGCGGGGGATAACATTTGGAAACAGATGCTAATACCGCATAACAATTTGAATCGCATGATTCAAATTTAAAAGA
TGGCTTCGGCTATCACTTTGGGATGGACCTGCGGCGCATTAGCTTGT TGGTAGGGTAACGGCCTACCAAGGCTGTGA
TGCGTAGCCGAGTTGAGAGACTGATCGGCCACAATGGAACTGAGACACGGTCCATACTCCTACGGGAGGCAGCAGTA
GGGAATCTTCCACAATGGGCGCAAGCCTGATGGAGCAACACCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAAAGCTC
TGTTGTTAGAGAAGAACGTGCGTGAGAGCAACTGTTCACGCAGTGACGGTATCTAACCAGAAAGTCACGGCTAACTA
CGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTT
TGATAAGTCTGATGTGAAAGCCTTTGGCTTAACCAAAGAAGTGCATCGGAAACTGTCAGACTTGAGTGCAGAAGAGG
ACAGTGGAACTCCATGTGTAGCGGTGGAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTC
TGCAACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATG
AGTGCTAGGTGTTGGAGGGTTTCCGCCCTTCAGTGCCGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACC
GCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGA
AGAACCTTACCAGGTCTTGACATCTTGCGCCAACCCTAGAGATAGGGCGTTTCCTTCGGGAACGCAATGACAGGTGG
TGCATGGTCGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTACTAGTTGC
CAGCATTCAGTTGGGCACTCTAGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGACGACGTCAGATCATCATG
CCCCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACAACGAGTCGCGAACTCGCGAGGGCAAGCTAATCT
CTTAAAACCGTTCTCAGTTCGGACTGCAGGCTGCAACTCGCCTGCACGAAGTCGGAATCGCTAGTAATCGCGGATCA
GCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGCAACACCCAAAGTC
GGTGGGGTAACCCTTCGGGGAGCTAGCCGCCTAAGGTGGGGCAGATGAT TAGGGTGAAGT CGTAACAAGGTAGCCGT
AGGAGAACCTGCGGCTGGATCACCTCCT

SEQ ID NO: 91
|NR_028816.1|Turicibacter sanguinis strain MOL361 16S ribosomal RNA
gene, complete sequence
AGAGTTTGATCATGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGAACCACTTCGGTGGTG
AGCGGCGAACGGGTGAGTAACACGTAGGTTATCTGCCCATCAGACGGGGACAACGATTGGAAACGATCGCTAATACC
GGATAGGACGAAAGTTTAAAGGTGCTTCGGCACCACTGATGGATGAGCCTGCGGCGCATTAGCTAGTTGGTAGGGTA
AAGGCCTACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGAL
TCCTACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGGGCGAAAGCCTGACCGAGCAACGCCGCGTGAATGATGAAG
GCCTTCGGGTTGTAAAATTCTGT TATAAGGGAAGAATGGCTCTAGTAGGAAATGGCTAGAGTGTGACGGTACCTTAT
GAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCGAGCGTTATCCGGAATTATTGGGCG
TAAAGAGCGCGCAGGTGGTTGATTAAGTCTGATGTGAAAGCCCACGGCTTAACCGTGGAGGGTCATTGGAAACTGGT
CAACTTGAGTGCAGAAGAGGGAAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGAGATATGGAGGAACACCAGTG
GCGAAGGCGGCTTCCTGGTCTGTAACTGACACTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGT
AGTCCACGCCGTAAACGATGAGTGCTAAGTGTTGGGGGTCGAACCTCAGTGCTGAAGTTAACGCATTAAGCACTCCG
CCTGGGGAGTACGGTCGCAAGACTGAAACT CAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTA
ATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATACCAGTGACCGTCCTAGAGATAGGATTTTCCCTTCGGG
GACAATGGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCA
ACCCCTGTCGTTAGTTGCCAGCATTCAGTTGGGGACTCTAACGAGACTGCCAGTGACAAACTGGAGGAAGGTGGGGA

TGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGTTGGTACAAAGAGAAGCGAAGCG

GTGACGTGGAGCAAACCTCATAAAGCCAATCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGTTGGAATC

126
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GCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGT CACACCACGAGAG

TTTACAACACCCGAAGTCAGTGGCCTAACCGCAAGGAGGGAGCTGCCTAAGGTGGGGTAGATGATTGGGGTGAAGTC
GTAACAAGGTATCCCTACCGGAAGGTGGGGTTGGATCACCTCCTT

SEQ ID NO: 92
|NR_042832.1|Roseburia faecis strain M72/1 16S ribosomal RNA gene, partial
sequence
GATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGAAGCACTCTATTTGATTTTCTTCGGAAATGAAGATT
TTGTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGGGGGATAACAGT TGGAAACGACT
GCTAATACCGCATAAGCGCACAGGATCGCATGATCCGGTGTGAAAAACTCCGGTGGTATGAGATGGACCCGCGTCTG
ATTAGCCAGTTGGCAGGGTAACGGCCTACCAAAGCGACGATCAGTAGCCGACCTGAGAGGGTGACCGGCCACATTGG
GACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGARACCCTGATGCAGCG
ACGCCGCGTGAGCGAAGAAGTATTTCGGTATGTARAGCTCTATCAGCAGGGAAGAAGAATGACGGTACCTGACTAAG
ARAGCACCGGCTARATACGTGCCAGCAGCCGCGGTAATACGTATGGTGCAAGCGTTATCCGGATTTACTGGGTGTAAA
GGGAGCGCAGGCGGTGCGGCAAGTCTGATGTGARAGCCCGGGGCTCAACCCCGGTACTGCATTGGAAACTGTCGTAC
TAGAGTGTCGGAGGGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT TAGGAGGAACACCAGTGGCGA
AGGCGGCTTACTGGACGATAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGAT TAGATACCCTGGTAGTC
CACGCCGTAAACGATGAATACTAGGTGTCGGGGAGCATTGCTCTTCGGTGCCGCAGCAAACGCAATAAGTATTCCAC
CTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAAT TGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAA
TTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCCGATGACAGAGTATGTAATGTACYTTCTCTTCGGAGC
ATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGT TGGGTTAAGTCCCGCAACGAGCGCAACC
CCTGTCCTTAGTAGCCAGCGGTTCGGCCGGGCACTCTAGGGAGACTGCCAGGGATAACCTGGAGGARGGCGGGGATG
ACGTCAAATCATCATGCCCCTTATGACTTGGGCTACACACGTGCTACAATGGCGTARACAAAGGGAAGCGGAGCCGT
GAGGCCGAGCAAATCTCAAAAATAACGTCTCAGTTCGGACTGTAGTCTGCAACCCGACTACACGAAGCTGGAATCGC
TAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTT
GGRAAATGCCCGAAGTCAGTGACCCAACCGCAAGGAGGGAGCTGCCGAAGGCAGGTTCGATAACTGGGGTG

SEQ ID NO: 93
|NR_043142.1|Flavonifractor plautii strain Prevot S1 16S ribosomal RNA
gene, partial sequence
CGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGGGTGCTCATGACGGAGGATTCGTCCAATGGATTGAGTTACC
TAGTGGCGGACGGGTGAGTAACGCGTGAGGAACCTGCCTTGGAGAGGGGAATAACACT CCGAAAGGAGTGCTAATAC
CGCATGAAGCAGTTGGGTCGCATGGCTCTGACTGCCAAAGATTTATCGCTCTGAGATGGCCTCGCGTCTGATTAGCT
AGTAGGCGGGGTAACGGCCCACCTAGGCGACGATCAGTAGCCGGACTGAGAGGTTGACCGGCCACATTGGGACTGAG
ACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGGCAATGGGCGCAAGCCTGACCCAGCAACGCCGL
GTGAAGGAAGAAGGCTTTCGGGTTGTAAACTTCTTTTGTCGGGGACGAAACAAATGACGGTACCCGACGAATAAGCC
ACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGATTTACTGGGTGTAAAGGGCG
TGTAGGCGGGATTGCAAGTCAGATGTGARAACTGGGGGCTCAACCTCCAGCCTGCATTTGARACTGTAGTTCTTGAG
TGCTGGAGAGGCAATCGGAATTCCGTGTGTAGCGGTGAAATGCGTAGATATACGGAGGAACACCAGTGGCGAAGGCG
GATTGCTGGACAGTAACTGACGCTGAGGCGCGARAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGC
CGTAAACGATGGATACTAGGTGTGGGGGGTCTGACCCCCTCCGTGCCGCAGTTAACACAATAAGTATCCCACCTGGG
GAGTACGATCGCAAGGT TGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGA
AGCAACGCGAAGAACCTTACCAGGGCTTGACATCCCACTAACGAGGCAGAGATGCGTTAGGTGCCCTTCGGGGAAAG
TGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCT

TATTGTTAGTTGCTACGCAAGAGCACTCTAGCGAGACTGCCGTTGACAAAACGGAGGAAGGTGGGGACGACGTCAAA

TCATCATGCCCCTTATGTCCTGGGCCACACACGTACTACAATGGTGGTTAACAGAGGGAGGCAATACCGCGAGGTGG
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AGCAAATCCCTAAAAGCCATCCCAGTTCGGATTGCAGGCTGAAACCCGCCTGTATGAAGT TGGAATCGCTAGTAATC

GCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTCGGGAACAC
CCGAAGTCCGTAGCCTAACCGCAAGGAGGGCGCGGCCGAAGGTGGGTTCGATAATTGGGGTGAAGT CGTAACAAGGT
AG

SEQ ID NO: 94
|NR_044054.1|Blautia wexlerae strain DSM 19850 16S ribosomal RNA gene,
partial sequence
CAAGTCGAACGGGAATTANTTTATTGAAACTTCGGTCGATTTAATTTAATTCTAGTGGCGGACGGGTGAGTAACGCG
TGGGTAACCTGCCTTATACAGGGGGATAACAGTCAGAAATGGCTGCTAATACCGCATAAGCGCACAGAGCTGCATGG
CTCAGTGTGAAAAACTCCGGTGGTATAAGATGGACCCGCGTTGGATTAGCTTGTTGGTGGGGTAACGGCCCACCAAG
GCGACGATCCATAGCCGGCCTGAGAGGGTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTGGGGAATATTGCACAATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATCTCGGTATGT
ARACTTCTATCAGCAGGGAAGATAGTGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGT
AATACGTAGGGGGCAAGCGTTATCCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGTGTGGCAAGTCTGATGTGAA
AGGCATGGGCTCAACCTGTGGACTGCATTGGAAACTGT CATACTTGAGTGCCGGAGGGGTAAGCGGAATTCCTAGTG
TAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAACTGACGT TGAGGC
TCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATAACTAGGTGTCGGGT
GGCAAAGCCATTCGGTGCCGTCGCAAACGCAGTAAGTATTCCACCTGGGGAGTACGTTCGCARGAATGAAACTCARAA
GGRATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGT TTAAT TCGAAGCAACGCGAAGAACCTTACCAAGTCTT
GACATCCGCCTGACCGATCCTTAACCGGATCTTTCCTTCGGGACAGGCGAGACAGGTGGTGCATGGTTGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCCTCAGTAGCCAGCATTTAAGGTGGGCA
CTCTGGGGAGACTGCCAGGGATAACCTGGAGGAAGGCGGGGATGACGTCARATCATCATGCCCCTTATGATTTGGGC
TACACACGTGCTACAATGGCGTAAACAAAGGGAAGCGAGATTGTGAGATGGAGCAAATCCCAAAAATAACGTCCCAG
TTCGGACTGTAGTCTGCAACCCGACTACACGAAGCTGGAATCGCTAGTAATCGCGGAT CAGAATGCCGCGGTGAATA
CGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGT CAGTAACGCCCGAAGTCAGTGACCTAACTGCAAA
GAAGGAGCTGCCGAAGGCGGGACCGATGACTGGGGTGAAGTCGTAACAAGGT

SEQ ID NO: 95
|NR_027558.1|Anaerotruncus colihominis strain WAL 14565 16S ribosomal
RNA gene, partial sequence
AACGGAGCTTACGTTTTGAAGTTTTCGGATGGATGAATGTAAGCTTAGTGGCGGACGGGTGAGTAACACGTGAGCAA
CCTGCCTTTCAGAGGGGGATAACAGCCGGARACGGCTGCTAATACCGCATGATGTTGCGGGGGCACATGCCCCTGCA
ACCAAAGGAGCAATCCGCTGAAAGATGGGCTCGCGTCCGATTAGCCAGT TGGCGGGGTAACGGCCCACCAAAGCGAC
GATCGGTAGCCGGACTGAGAGGT TGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAG
TGGGGGATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGAAGACGGTCTTCGGATTGTAAACC
TCTGTCTTTGGGGAAGAAAATGACGGTACCCAAAGAGGAAGCTCCGGCTAACTACGTGCCAGCAGCCGCGGTAATAC
GTAGGGAGCAAGCGTTGTCCGGAATTACTGGGTGTAAAGGGAGCGTAGGCGGGATGGCAAGTAGAATGTTAAATCCA
TCGGCTCAACCGGTGGCTGCGTTCTAAACTGCCGTTCTTGAGTGAAGTAGAGGCAGGCGGAATTCCTAGTGTAGCGG
TGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCCTGCTGGGCTTTAACTGACGCTGAGGCTCGAAA
GCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGATTACTAGGTGTGGGGGGACTGAC
CCCTTCCGTGCCGCAGTTAACACAATAAGTAATCCACCTGGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTG
ACGGGGGCCCGCACAAGCAGTGGAGTATGTGGTTTAAT TCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCG
GCGTAATAGCCTAGAGAGTAGGTGAAGCCCTTCGGGGCATCCAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTC

GTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATTATTAGT TGCTACGCAAGAGCACTCTAATGAGACT

GCCGTTGACAAAACGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTACTA
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CAATGGCACTAARACAGAGGGCGGCGACACCGCGAGGTGARGCGAATCCCAGARARAGTGTC TCAGTTCAGATTGCA

GGCTGCAACCCGCCTGCATGAAGTCGGAATTGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGC
CTTGTACACACCGCCCGTCACACCATGGGAGTCCGGGTAACACCCGAAGCCAGTAG

SEQ ID NO: 96
|NR_116747.1|Ruminococcus faecis strain Eg2 16S ribosomal RNA gene,
partial sequence
ATGCAAGTCGAACGAAGCACCTTGATTTGATTCTTCGGATGAAGATCTTGGTGACTGAGTGGCGGACGGGTGAGTAA
CGCGTGGGTAACCTGCCTCATACAGGGGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGACCACAGCACCGC
ATGGTGCAGGGGTAAAAACTCCGGTGGTATGAGATGGACCCGCGTCTGATTAGGTAGT TGGTGGGGTAACGGCCTAC
CAAGCCGACGATCAGTAGCCGACCTGAGAGGGTGACCGGCCACAT TGGGACTGAGACACGGCCCAAACTCCTACGGG
AGGCAGCAGTGGGGAATATTGCACAATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAGCGATGAAGTATTTCGGT
ATGTAAAGCTCTATCAGCAGGGAAGAAAATGACGGTACCTGACTAAGAAGCACCGGCTAAATACGTGCCAGCAGCCG
CGGTAATACGTATGGTGCAAGCGTTATCCGGATT TACTGGGTGTAAAGGGAGCGTAGACGGAGTGGCAAGTCTGATG
TGAARAACCCGGGGCTCAACCCCGGGACTGCATTGGAAACTGTCAATCTAGAGTACCGGAGAGGTAAGCGGAATTCCT
AGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAACTGACGTTG
AGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTARACGATGACTACTAGGTGTCG
GGCAGCAAAGCTGTTCGGTGCCGCAGCAAACGCAATAAGTAGT CCACCTGGGGAGTACGTTCGCAAGAATGAAACTC
ARAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATT CGAAGCAACGCGAAGAACCTTACCTGCT
CTTGACATCTCCCTGACCGGCAAGTAATGTTGCCTTTCCTTCGGGACAGGGATGACAGGTGGTGCATGGTTGTCGTC
AGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCTTTAGTAGCCAGCGGTTTGGCCGG
GCACTCTAGAGAGACTGCCAGGGATAACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGAGCAG
GGCTACACACGTGCTACAATGGCGTAAACAAAGGGAGGCAGAACCGCGAGGTCGAGCAAATCCCAAAAATARACGTCT
CAGTTCGGATTGTAGTCTGCAACTCGACTACATGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGA
ATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGT CAGTGACCCAACCGT
ARAGGAGGAGCTGCCGAAG

SEQ ID NO: 97
|NR_028883.1|Dorea longicatena strain 111-35 16S ribosomal RNA gene,
partial sequence
TAACGCGTGGGTAACCTGCCTCATACAGGGGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGACCACGTACC
GCATGGTACAGTGGTAAAAACTCCGGTGGTATGAGATGGACCCGCGTCTGATTAGGTAGT TGGTGGGGTAACGGCCT
ACCAAGCCGACGATCAGTAGCCGACCTGAGAGGGTGACCGGCCACAT TGGGACTGAGACACGGCCCAGACTCCTACG
GGAGGCAGCAGTGGGGAATATTGCACAATGGAGGARACTCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCG
GTATGTAAACTTCTATCAGCAGGGAAGAAAATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGC
CGCGGTAATACGTAGGGGGCAAGCGTTATCCGGATT TACTGGGTGTAAAGGGAGCGTAGACGGCACGGCAAGCCAGA
TGTGAAAAGCCCGGGGCTCAACCCCGGGACTGCATTTGGAACTGCTGAGCTAGAGTGT CGGAGAGGCAAGTGGAATT
CCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTGCTGGACGATGACTGACG
TTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGT CCACGCCGTAAACGATGACTGCTAGGTG
TCGGGTGGCAAAGCCATTCGGTGCCGCAGCTAACGCAATAAGCAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAA
CTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCT
GATCTTGACATCCCGATGACCGCTTCGTAATGGAAGTTTTTCTTCGGAACATCGGTGACAGGTGGTGCATGGTTGTC
GTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT CCCGCAACGAGCGCAACCCCTATCTTCAGTAGCCAGCAGGTTAAG
CTGGGCACTCTGGAGAGACTGCCAGGGATAACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGA

CCAGGGCTACACACGTGCTACAATGGCGTAAACAAAGAGAAGCGAACTCGCGAGGGTAAGCAAATCTCAAAAATAAC

GTCTCAGTTCGGATTGTAGTCTGCAACTCGACTACATGAAGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCG
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GTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTCATAACGCCCGAAGTCAGTGACCCAAC

CGTAAGG

SEQ ID NO: 98
|NR_029164.1|Clostridium innocuum strain B-3 16S ribosomal RNA gene,
partial sequence
ATGGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCATGCCTAATACATGCAAGTCGAACGAAGTCTTCAGGA
AGCTTGCTTCCARAAAGACTTAGTGGCGAACGGGTGAGTAACACGTAGGTAACCTGCCCATGTGTCCGGGATAACTG
CTGGAAACGGTAGCTAAAACCGGATAGGTATACGGAGCGCATGCTCTGTATATTAAAGCGCCCTTCAAGGCGTGAAC
ATGGATGGACCTGCGACGCATTAGCTAGTTGGTGAGGTAACGGCCCACCAAGGCGATGATGCGTAGCCGGCCTGAGA
GGGTAAACGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATTTTCGTCAATGG
GGGAAACCCTGAACGAGCAATGCCGCGTGAGTGAAGAAGGTCTTCGGATCGTAAAGCTCTGT TGTAAGTGARGAACG
GCTCATAGAGGAAATGCTATGGGAGTGACGGTAGCTTACCAGAAAGCCACGGCTAACTACGTGCCAGYAGCCGCGGT
AATACGTAGGTGGCAAGCGTTATCCGGAATCATTGGGCGTAAAGGGTGCGTAGGTGGCGTACTAAGTCTGTAGTAAA
AGGCAATGGCTCAACCATTGTAAGCTATGGAAACTGGTATGCTGGAGTGCAGAAGAGGGCGATGGAATTCCATGTGT
AGCGGTAAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGTCGCCTGGTCTGTAACTGACACTGAGGCA
CGARAAGCGTGGGGAGCAAATAGGATTAGATACCCTAGTAGTCCACGCCGTAAACGATGAGAACTAAGTGTTGGAGAA
ATTCAGTGCTGCAGTTAACGCAATAAGTTCTCCGCCTGGGGAGTATGCACGCAAGT TNGAAACT CAAAGGAATTGAC
GGGGGCCCGCACAAGCGNTGGAGTATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGCCTTGACATGGAA
ACAAATACCCTAGAGATAGGGGGATAATTATGGATCACACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCGCATGTTACCAGCATCAAGTTGGGGACTCATGCGAGACTG
CCGGTGACAAACCGGAGGAAGGTGGGGATGACGT CAAATCATCATGCCCCTTATGGCCTGGGCTACACACGTACTAC
AATGGCGACCACAAAGAGCAGCGACTTGGTGACAAGAAGCGAATCTCATAAAGATCGTCTCAGTTCGGATTGAAGTC
TGCAACTCGACTTCATGAAGTCGGAATCGCTAGTAATCGCAGATCAGCATGCTGCGGTGAATACGTTCTCGGGCCTT
GTACACACCGCCCGTCAAACCATGGGAGTCAGTAATACCCGAAGCCGGTGGCATAACCGTAAGGAGTGAGCCGTCGA
AGGTAGGACCGA

SEQ ID NO: 99
|NR_104687.1|Blautia hansenii strain JCM 14655 16S ribosomal RNA gene,
partial sequence
AGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAAGCACTTATCATTGA
CTCTTCGGRAAGATTTGATATT TGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGGGGAA
TAACAGTTAGAAATGGCTGCTAATGCCGCATAAGCGCACAGGACCGCATGGTCTGGTGTGARAAACTGAGGTGGTAT
GAGATGGACCCGCGTCTGATTAGGTAGTTGGTGGGGTAACGGCCTACCAAGCCGACGATCAGTAGCCGGCCTGAGAG
GGTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATAT TGCACAATGGG
GGRAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATCTCGGTATGTAAACTTCTATCAGCAGGGAAGARAAT
GACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCG
GATTTACTGGGTGTAAAGGGAGCGTAGACGGAAGAGCAAGTCTGATGTGAAAGGCTGGGGCTTAACCCCAGGACTGC
ATTGGAAACTGTTTTTCTAGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGG
AGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAACTGACGT TGAGGCTCGAAAGCGTGGGGAGCAAACAGGAT
TAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGT CGGGGTGCAAAGCAGTTCGGTGCCGCAGCAAA
CGCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACARGCGG
TGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGT CTTGACATCTGCCTGACCGTTCCTTAACCG
GAGCTTTCCTTCGGGACAGGCAAGACAGGTGGTGCATGGT TGTCGTCAGCTCGTGTCGTGAGATGT TGGGTTAAGTC

CCGCAACGAGCGCAACCCCTATCCTTAGTAGCCAGCAGTCCGGCTGGGCACTCTAGGGAGACTGCCGGGGATAACCC

GGAGGAAGGCGGGGACGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCGTAAACA
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ARGGCAAGCGAAGCGGTGACGCTTAGCARATCTCAAAAATAACGT CCCAGT TCGGACTGCAGTC TGCAACTCGACTG

CACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCC
GTCACACCATGGGAGTCAGTAACGCCCGAAGT CAGTGACCCAACCTTATGGAGGGAGCTGCCGAAGGCGGGACCGAT
AACTGGGGTGAAGTCGTAACAAGGTAACC

SEQ ID NO: 100
|NR_112933.1|Bactercides cellulosilyticus strain JCM 15632 16S ribosomal
RNA gene, partial sequence
AGAGTTTGATCCTGGCTCAGGATGAACGCTAGCTACAGGCTTAACACATGCAAGTCGAGGGGCAGCATGACCTAGCA
ATAGGTTGATGGCGACCGGCGCACGGGTGAGTAACACGTATCCAACCTACCGGTTATTCCGGGATAGCCTTTCGAAA
GARAGATTAATACCGGATAGTATAACGAGAAGGCATCTTTTTGTTATTARAGAATTTCGATAACCGATGGGGATGCG
TTCCATTAGTTTGTTGGCGGGGTAACGGCCCACCAAGACATCGATGGATAGGGGTTCTGAGAGGAAGGTCCCCCACA
TTGGAACTGAGACACGGTCCAAACTCCTACGGGAGGCAGCAGTGAGGAATATTGGT CAATGGACGAGAGTCTGAACC
AGCCAAGTAGCGTGAAGGATGACTGCCCTATGGGTTGTAAACTTCTTTTATATGGGAATAAAGTGAGCCACGTGTGG
CTTTTTGTATGTACCATACGAATAAGGATCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGAT CCGAGCGT
TATCCGGATTTATTGGGTTTAAAGGGAGCGTAGGCGGACTATTAAGT CAGCTGTGAAAGTTTGCGGCTCAACCGTAA
AATTGCAGTTGATACTGGTCGTCTTGAGTGCAGTAGAGGTAGGCGGAAT TCGTGGTGTAGCGGTGAAATGCTTAGAT
ATCACGAAGAACTCCGATTGCGAAGGCAGCTTACTGGACTGTAACTGACGCTGATGCTCGAAAGTGTGGGTATCAAA
CAGGATTAGATACCCTGGTAGTCCACACAGTAAACGATGAATACTCGCTGTTTGCGATATACAGCARGCGGCCAAGC
GARAGCATTAAGTATTCCACCTGGGGAGTACGCCGGCAACGGTGAAACTCARAGGAATTGACGGGGGCCCGCACAAG
CGGAGGAACATGTGGTTTAATTCGATGATACGCGAGGAACCTTACCCGGGCTTAAATTGCATCTGAATAATTTGGAA
ACAGATTAGCCGCAAGGCAGATGTGAAGGTGCTGCATGGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGCTTAAGTG
CCATAACGAGCGCAACCCTTATCTTTAGTTACTAACAGGTCATGCTGAGGACTCTAGAGAGACTGCCGTCGTAAGAT
GTGAGGAAGGTGGGGATGACGTCARATCAGCACGGCCCTTACGTCCGGGGCTACACACGTGT TACAATGGGGGGTAC
AGAAGGCAGCTACACAGCGATGTGATGCTAATCCCAAAAGCCTCTCTCAGTTCGGATTGGAGTCTGCAACCCGACTC
CATGAAGCTGGATTCGCTAGTAATCGCGCATCAGCCACGGCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCC
CGTCAAGCCATGAAAGCCGGGGGTACCTGAAGTCCGTAACCGCAAGGAGCGGCCTAGGGTARAACTGGTAATTGGGG
CTAAGTCGTA

SEQ ID NO: 101
|NR_112940.1|Bactercides ovatus strain JCM 5824 16S ribosomal RNA
gene, partial sequence
GGCTCAGGATGAACGCTAGCTACAGGCTTAACACATGCAAGTCGAGGGGCAGCATTTTAGTTTGCTTGCAAACTGAA
GATGGCGACCGGCGCACGGGTGAGTAACACGTATCCAACCTGCCGATAACTCCGGAATAGCCTTTCGAAAGRAAAGAT
TAATACCGGATAGCATACGAATATCGCATGATATTTTTATTAAAGAATTTCGGTTATCGATGGGGATGCGTTCCATT
AGTTTGTTGGCGGGGTAACGGCCCACCAAGACTACGATGGATAGGGGTT CTGAGAGGAAGGTCCCCCACATTGGAAC
TGAGACACGGTCCAAACTCCTACGGGAGGCAGCAGTGAGGAATAT TGGT CAATGGGCGAGAGCCTGAACCAGCCAAG
TAGCGTGAAGGATGAAGGCTCTATGGGTCGTAAACTTCTTTTATATGGGAATAAAGTTTTCCACGTGTGGAATTTTG
TATGTACCATATGAATAAGGATCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGATCCGAGCGTTATCCGG
ATTTATTGGGTTTAAAGGGAGCGTAGGTGGATTGTTAAGT CAGTTGTGAAAGTTTGCGGCTCAACCGTARAATTGCA
GTTGAAACTGGCAGTCTTGAGTACAGTAGAGGTGGGCGGAATTCGTGGTGTAGCGGTGAAATGCTTAGATATCACGA
AGAACTCCGATTGCGAAGGCAGCTCACTAGACTGTTACTGACACTGATGCTCGARAGTGTGGGTATCAAACAGGATT
AGATACCCTGGTAGTCCACACAGTAAACGATGAATACTCGCTGTTTGCGATATACAGTAAGCGGCCARGCGAAAGCA
TTAAGTATTCCACCTGGGGAGTACGCCGGCAACGGTGAAACTCAAAGGAAT TGACGGGGGCCCGCACAAGCGGAGGA

ACATGTGGTTTAATTCGATGATACGCGAGGAACCTTACCCGGGCTTAAATTGCAACAGAATATATTGGAAACAGTAT

AGCCGTAAGGCTGTTGTGAAGGTGCTGCATGGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGCTTAAGTGCCATAAC
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GAGCGCAACCCTTATCTTTAGTTACTAACAGGTTATGCTGAGGACTCTAGAGAGAC TGCCGTCGTAAGATGTGAGGA

AGGTGGGGATGACGTCAAATCAGCACGGCCCTTACGTCCGGGGCTACACACGTGTTACAATGGGGGGTACAGAAGGC
AGCTACCTGGCGACAGGATGCTAATCCCAAAAACCTCTCTCAGTTCGGATCGAAGTCTGCAACCCGACTTCGTGAAG
CTGGATTCGCTAGTAATCGCGCATCAGCCATGGCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAAG
CCATGAAAGCCGGGGGTACCTGAAGTACGTAACCGCAAGGAGCGTCCTAGGGTAAAACTGGTAATTGGGGCTA

SEQ ID NO: 102
|NR_117563.1|Eubacterium fissicatena 16S ribosomal RNA gene, partial
sequence
TAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT CGAGCGAAGCGCTTTACTTAG
ATTTCTTCGGATTGAAGAGTTTTGCGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGGG
GGATAACAGTTAGAAATGACTGCTAATACCGCATAAGACCACAGTACCGCATGGTACAGTGGGAAAAACTCCGGTGG
TATGAGATGGACCCGCGTCTGAT TAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCARACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAAT
GGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGARGAA
AATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGTTATGTAAGTCTGATGTGAAAACCCGGGGCTCAACCCCGGGAL
TGCATTGGAAACTATGTAACTAGAGTGTCGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGATCACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCAGC
ARACGCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGARACT CAAAGGAAT TGACGGGGACCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGCTCTTGACATCCCACTGACCGGCGTGTAA
TGGCGCCTTCCCTTCGGGGCAGTGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCTTATCTTTAGTAGCCAGCGGTTTGGCCGGGCACTCTAGAGAGACTGCCAGGGATAA
CCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGAGCAGGGCTACACACGTGCTACAATGGCGTAA
ACAAAGGGAGGCAATACCGCGAGGTTGAGCAAATCCCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCGA
CTACATGAAGCTGGAATCGCTAGTAATCGCGAAT CAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCG
CCCGTCACACCATGGGAGT TGGTAACGCCCGAAGTCAGTGACCCAACCGTAAGGAGGGAGCTGCCGRAAGGCGGGATC
GATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGARAGGTGCGGCTGGATCACCTCCTT

SEQ ID NO: 103
|NR_104700.1|Blautia coccoides strain JCM 1395 16S ribosomal RNA gene,
partial sequence
AGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAAGCGCTAAGACAGAT
TTCTTCGGATTGAAGTCTTTGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGGGGGA
TAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGGACCGCATGGTCTGGTGTGARAAACTCCGGTGGTAT
GAGATGGACCCGCGTCTGATTAGCTAGTTGGAGGGGTAACGGCCCACCAAGGCGACGATCAGTAGCCGGCCTGAGAG
GGTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATAT TGCACAATGGG
GGRAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATCTCGGTATGTAAACTTCTATCAGCAGGGAAGARAAT
GACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCG
GATTTACTGGGTGTAAAGGGAGCGTAGACGGAAGAGCAAGTCTGATGTGAAAGGCTGGGGCTTAACCCCAGGACTGC
ATTGGAAACTGTTGTTCTAGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGG
AGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAACTGACGT TGAGGCTCGAAAGCGTGGGGAGCAAACAGGAT
TAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGT CGGGTGGCAAAGCCATTCGGTGCCGCAGCAAA

CGCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGG

TGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCCTCTGACCGTCCCGTAACGG
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GGGCTTCCCTTCGGGGCAGAGGAGACAGGTGETGCATGET TGTCGTCAGCTCGTGT CGTGAGATGTTGGGTTAAGTC

CCGCAACGAGCGCAACCCTTATCCTTAGTAGCCAGCACATGATGGTGGGCACTCTAGGGAGACTGCCGGGGATAACC
CGGAGGAAGGCGGGGACGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCGTAAAC
AAAGGGAAGCGAGACAGCGATGTTGAGCGAATCCCAAAAATAACGTCCCAGTTCGGACTGCAGTCTGCAACTCGACT
GCACGAAGCTGGAATCGCTAGTAATCGCGGAT CAGAATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCC
CGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCTAACCGAAAGGAAGGAGCTGCCGAAGGCGGGACCGA
TAACTGGGGTGAAGTCGTAACAAGGTAACC

SEQ ID NO: 104
|NR_109014.1|Blautia faecis strain M25 16S ribosomal RNA gene, partial
sequence
ATAACAGCCAGAAATGACTGCTAATACCGCATAAGCGCACAGAACCGCATGGTTCGGTGTGAAAAACTCCGGTGGTA
TAAGATGGACCCGCGTTGGATTAGCTAGTTGGCAGGGCAGCGGCCTACCAAGGCGACGATCCATAGCCGGCCTGAGA
GGGTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGG
GGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATCTCGGTATGTAAACTTCTATCAGCAGGGAAGATAA
TGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCC
GGATTTACTGGGTGTAAAGGGAGCGTAGACGGCGCAGCAAGTCTGATGTGAAAGGCAGGGGCTTAACCCCTGGACTG
CATTGGAAACTGCTGTGCTTGAGTGCCGGAGGGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAG
GAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAACTGACGTTGAGGCT CGAAAGCGTGGGGAGCAAACAGGA
TTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCAGGGAGCACAGCTCTTTGGTGCCGCCGCAA
ACGCATTAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCG
GTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAATCTTGACATCCCTCTGACCGGGACTTAACC
GTCCCTTTCCTTCGGGACAGGGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT
CCCGCAACGAGCGCAACCCCTATCCTTAGTAGCCAGCACGCARTGGTGGGCACTCTGAGGAGACTGCCAGGGATAAC
CTGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCGTAAA
CAAAGGGAAGCGAACCCGCGAGGGTGGGCAAATCTCAAAAATAACGTCCCAGTTCGGACTGCAGTCTGCAACTCGAC
TGCACGAAGCTGGAATCGCTAGTAATCGCGGATCAGAATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGC
CCGTCACACCATGGGAGTCAGTAACGCCCG

SEQ ID NO: 105
|NR_036928.1|Clostridium hathewayi strain 1313 16S ribosomal RNA gene,
partial sequence
CTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAAGCGGTTTCAATGAAGTTTTCGGATGGATT
TGAAATTGACTTAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTTACACTGGGGGATAACAGTTAGARATG
ACTGCTAATACCGCATAAGCGCACAGGGCCGCATGGNCTGGTGTGAAAAACTCCGGNGGTGTAAGATGGACCCGCGT
CTGATTAGGTAGTTGGNGGGGTAACGGCCCACCAAGCCGACGATCAGTAGCCGACCTGAGAGGGTGACCGGCCACAT
TGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCA
GCGACGCCGCGTGAGTGAAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGAAGAAAATGACGGTACCTGACTA
AGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGGATTTACTGGGTGTA
AAGGGAGCGTAGACGGTTTAGCAAGTCTGAAGTGAAAGCCCGGGGCTCAACCCCGGTACTGCTTTGGAAACTGTTAG
ACTTGAGTGCAGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT TAGGAGGAACACCAGTGGC
GAAGGCGGCTTACTGGACTGTAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAG
TCCACGCCGTAAACGATGAATACTAGGTGT CGGGGGGCAAAGCCCTTCGGTGCCGCCGCAAACGCAATAAGTATTCC
ACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTT

AATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCCACTGAAAACACNTTAACCGTGATCCCTCTTCGGA

GCAGTGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
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CCCTTATCCTTAGTAGC CAGCGAGTAGAGT CGGGCACTCTGGGGAGACTGCCAGGGATAACC TGGAGGAAGGTGEGE

ATGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCGTAAACAAAGGGAGGCAAAGG
AGCGATCTGGAGCAAACCCCAAAAATAACGTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCTGGAAT
CGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGA
GTTGGTAACGCCCGAAGTCAGTGACCCAACCGAAAGGAGGGAGCT

SEQ ID NO: 106
|NR_113270.1|Blautia producta strain JCM 1471 16S ribosomal RNA gene,
partial sequence
AGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAAGCACTAAGACGGAT
TTCTTCGGATTGAAGTCTTTGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGGGGGA
TAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGGACCGCATGGTCTGGTGTGAAAAACTCCGGTGGTAT
GAGATGGACCCGCGTCTGATTAGCTAGTTGGAGGGGTAACGGCCCACCAAGGCGACGATCAGTAGCCGGCCTGAGAG
GGTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGG
GGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATCTCGGTATGTAAACTTCTATCAGCAGGGAAGAAAAT
GACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCG
GATTTACTGGGTGTAAAGGGAGCGTAGACGGAAGAGCAAGTCTGATGTGAAAGGCTGGGGCTTAACCCCAGGACTGC
ATTGGAAACTGTTGTTCTAGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGG
AGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGAT
TAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCAGCAAR
CGCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGG
TGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCCTCTGACCGTCCCGTAACGG
GGACTTCCCTTCGGGGCAGAGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGT TGGGTTAAGTC
CCGCAACGAGCGCAACCCTTATCCTTAGTAGCCAGCACATGATGGTGGGCACTCTAGGGAGACTGCCGGGGATAACC
CGGAGGAAGGCGGGGACGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCGTAAAC
AAAGGGAAGCGAGACAGCGATGTTGAGCGAATCCCAAAAATAACGTCCCAGTTCGGACTGCAGTCTGCAACTCGACT
GCACGAAGCTGGAATCGCTAGTAATCGCGGAT CAGAATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCC
CGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCTAACCGAAAGGAAGGAGCTGCCGAAGGCGGGACCGA
TAACTGGGGTGAAGTCGTAACAAGGTAACC

SEQ ID NO: 107
|NR_104799.1|Anaerostipes hadrus strain DSM 3319 16S ribosomal RNA
gene, partial sequence
TGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT CGAACGAAGCTGCTTAACTGATCTTCTTCGGAAT
TGACGTTTTGTAGACTGAGTGGCGGACGGGTGAGTAACGCGTGGGCAACCTGCCCTGTACAGGGGGATAACAGTCAG
AAATGACTGCTAATACCGCATAAGACCACAGCACCGCATGGTGCAGGGGTAAAAACTCCGGTGGTACAGGATGGACC
CGCGTCTGATTAGCTGGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCAGTAGCCGGCTTGAGAGAGTGAACGGC
CACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGAAACCCTG
ATGCAGCGACGCCGCGTGAGTGAAGAAGTATCTCGGTATGTAAAGCTCTATCAGCAGGGAAGAAAATGACGGTACCT
GACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGGAATTACTGG
GTGTAAAGGGTGCGTAGGTGGTATGGCAAGTCAGAAGTGAAAACCCAGGGCTTAACTCTGGGACTGCTTTTGAAACT
GTCAGACTGGAGTGCAGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACATCA
GTGGCGAAGGCGGCTTACTGGACTGAAACTGACACTGAGGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCT
GGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGGCCGTAGAGGCTTCGGTGCCGCAGCCAACGCAGTAAGT

ATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAAT TGACGGGGACCCGCACAAGCGGTGGAGCATGT

GGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGGTCTTGACATCCTTCTGACCGGTCCTTAACCGGACCTTTCCT
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TCGGGACAGGAGAGACAGGTGETGCATGGTTGTCGT CAGC TCGTGTCGTGAGATGTTGGGTTAAGT CCCGCARCGAG

CGCAACCCCTATCTTTAGTAGCCAGCATTTCAGGTGGGCACTCTAGAGAGACTGCCAGGGATAACCTGGAGGAAGGT
GGGGACGACGTCAAATCATCATGCCCCTTATGACCAGGGCTACACACGTGCTACAATGGCGTAAACAGAGGGAAGCA
GCCTCGTGAGAGTGAGCAAATCCCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCGACTACATGAAGCTG
GAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCAT
GGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGTAAGGAGGGAGCTGCCGAAGGCGGGACCGATAACTGGGGTG
AAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTTC

SEQ ID NO: 108
|NR_117142.1|Eubacterium fissicatena strain DSM 3598 16S ribosomal RNA
gene, partial sequence
GTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAAGCGCTTTACTTAGATTT
CTTCGGATTGAAGAGTTTTGCGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGGGGGAT
AACAGTTAGAAATGACTGCTAATACCGCATAAGACCACAGTACCGCATGGTACAGTGGGAAAAACTCCGGTGGTATG
AGATGGACCCGCGTCTGATTAGCTAGT TGGTAAGGTAACGGCTTACCAAGGCAACGATCAGTAGCCGACCTGAGAGG
GTGACCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGG
GAAACCCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCGGTATGTAAACTTCTAT CAGCAGGGAAGAAAATG
ACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGG
ATTTACTGGGTGTAAAGGGAGCGTAGACGGTTATGTAAGTCTGATGTGAAAACCCGGGGCTCAACCCCGGGACTGCA
TTGGAAACTATGTAACTAGAGTGTCGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGA
GGAACACCAGTGGCGAAGGCGGCTTACTGGACGATCACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATT
AGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCAGCAAALC
GCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACT CAAAGGAATTGACGGGGACCCGCACAAGCGGT
GGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGCTCTTGACATCCCACTGACCGGCGTGTAATGGC
GCCTTCCCTTCGGGGCAGTGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCC
CGCAACGAGCGCAACCCTTATCTTTAGTAGCCAGCGGTTTGGCCGGGCACT CTAGAGAGACTGCCAGGGATAACCTG
GAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGAGCAGGGCTACACACGTGCTACAATGGCGTAAACAA
AGGGAGGCAATACCGCGAGGTTGAGCAAATCCCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCGACTAC
ATGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGT CGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCG
TCACACCATGGGAGTTGGTAACGCCCGAAGTCAGTGACCCAACCGTAAGGAGGGAGCTGCCGAAGGCGGGATCGATA
ACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 109
|NR_117147.1|Eubacterium contortum strain DSM 3982 16S ribosomal RNA
gene, partial sequence
TTTGATCCTGGCTCAGGATGAACGCTGGCGACGTGCTTAACACATGCAAGT CGAGCGAAGCACTTTACTTTGATTTC
TTCGGAATGAAAGGTTTTGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGGGGGATA
ACAGTTAGAAATGACTGCTAATACCGCATAAGACCACAGTACCGCATGGTACAGTGGGAAAAACTCCGGTGGTATGA
GATGGACCCGCGTCTGATTAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCGACGATCAGTAGCCGACCTGAGAGGG
TGACCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGG
AAACCCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGAAAATGA
CGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGGA
TTTACTGGGTGTAAAGGGAGCGTAGACGGTTATGTAAGTCTGATGTGAAAACCCGGGGCTCAACCCCGGGACTGCAT
TGGAAACTATGTAACTAGAGTGTCGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAG

GAACACCAGTGGCGAAGGCGGCTTACTGGACGATGACTGACGT TGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTA

GATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGT CGGGTGGCAAAGCCATTCGGTGCCGCAGCAAACG
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CAATAAGTATTCCACCTGGCGAGTACGTTCGCAAGAATGARACTCAAAGGAAT TGACGGGGACCCGCACAAGCGETE

GAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGCTCTTGACATCCCCCTGACCGGCGTGTAATGGTG
CCTTTCCTTCGGGACAGGGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCC
GCAACGAGCGCAACCCTTATCTTTAGTAGCCAGCGGTTTGGCCGGGCACTCTAGAGAGACTGCCAGGGATAACCTGG
AGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGAGCAGGGCTACACACGTGCTACAATGGCGTAAACARAA
GGGAGGCGAAGCCGTGAGGTGGAGCAAATCCCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCGACTACA
TGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGT
CACACCATGGGAGTTGGTAACGCCCGAAGT CAGTGACCCAACCGCAAGGAGGGAGCTGCCGAGGGTGGGACCGATAA
CTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTTCT

SEQ ID NO: 110
|NR_113410.1|Clostridium bolteae strain JCM 12243 16S ribosomal RNA
gene, partial sequence
TTTTAATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGATAACCTGCCTCACACTGGGGGATAACAGTTAGAAAT
GACTGCTAATACCGCATAAGCGCACAGTACCGCATGGTACAGTGTGAAAAACT CCGGTGGTGTGAGATGGATCCGCG
TCTGATTAGCCAGTTGGCGGGGTAACGGCCCACCAAAGCGACGATCAGTAGCCGACCTGAGAGGGTGACCGGCCACA
TTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGC
AGCGACGCCGCGTGAGTGAAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGAAGAAAATGACGGTACCTGACT
AAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGGATTTACTGGGTGT
AAAGGGAGCGTAGACGGCGAAGCAAGTCTGAAGTGAAAACCCAGGGCTCAACCCTGGGACTGCTTTGGAAACTGTTT
TGCTAGAGTGTCGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGG
CGAAGGCGGCTTACTGGACGATAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTA
GTCCACGCCGTAAACGATGAATGCTAGGTGTTGGGGGGCAAAGCCCTTCGGTGCCGTCGCAAACGCAGTAAGCATTC
CACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTT
TAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCTCTTGACCGGCGTGTAACGGCGCCTTCCCTTCGG
GGCAAGAGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCA
ACCCTTATCCTTAGTAGCCAGCAGGTAAAGCTGGGCACTCTAGGGAGACTGCCAGGGATAACCTGGAGGAAGGTGGG
GATGACGTCAAATCATCATGCCCCTTATGATT TGGGCTACACACGTGCTACAATGGCGTAAACAAAGGGAAGCAAGA
CAGTGATGTGGAGCAAATCCCAAAAATAACGTCCCAGTTCGGACTGTAGTCTGCAACCCGACTACACGAAGCTGGAA
TCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGG
AGTCAGCAACGCCCGAAGTCAGTGACCCAACTCGCAAGAGAGGGAGCTGCCGAAGGCGGGGCAGGTAACTGGGGTGA
AGTC

SEQ ID NO: 111
|NR_041960.1|Blautia luti strain BInIX 16S ribosomal RNA gene, complete
sequence
GTGGGTAACCTGCCTTATACAGGGGGATAACAGTCAGAAATGACTGCTAATACCGCATAAGCGCACAGAGCTGCATG
GCTCCGGTGTGAAAAACTCCGGTGGTATAAGATGGACCCGCGTTGGATTAGCTAGT TGGTGAGGTAACGGCCCACCA
AGGCGACGATCCATAGCCGGCCTGAGAGGGTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTGGGGAATATTGCACAATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATCTCGGTAT
GTAAACTTCTATCAGCAGGGAAGAAAATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCG
GTAATACGTAGGGGGCAAGCGTTATCCGGATT TACTGGGTGTAAAGGGAGCGTAGACGGCATGGACAAGTCTGATGT
GAAAGGCTGGGGCTCAACCCCGGGACTGCATTGGAAACTGCCCGTCTTGAGTGCCGGAGAGGTAAGCGGAATTCCTA
GTGTAGCGGTGAAATGCGTAGATAT TAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAACTGACGTTGA

GGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCGGTAAACGATGAATCCTAGGTGTCGG

GGAGCAAANNNNTTCGGTGCCGCCGCAAACGCATTAAGCATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCA
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ARGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTT TAAT TCGAAGCAACGCGAAGAACCTTACCARAGTC

TTGACATCCCTCTGACCGAGTATGTATGGTACTTTTCCTTCGGGAGAGAGAGGAGACAGGTGGTGCATGGTTGTCGT
CAGCTCGTGTCGTGAGATGTTGGGTTAAGT CCCGCAACGAGCGCAACCCCTATCCCCAGTAGCCAGCGGTTCGGCCG
GGCACTCTGAGGAGACTGCCAGGGATAACCTGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCTTATGATTT
GGGCTACACACGTGCTACAATGGCGTARACAAAGGGAAGCAAGCCTGCGAGGGTGGGCAAATCCCAAAAATAACGTC
CCAGTTCGGACTGTAGTCTGCAACCCGACTACACGAAGCTGGAATCGCTAGTAATCGCGGATCAGAATGCCGCGGTG
AATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGT CAGTAACGCCCGAAGTCAGTGACCTAACT

SEQ ID NO: 112
|NR_074306.1|Acidaminococcus intestini RyC-MR95 strain RyC-MR95 16S
ribosomal RNA, complete sequence
CTGGCGGCGTGCTTAACACATGCAAGT CGAACGGAGAACTTATTTCGGTAAGTTCT TAGTGGCGAACGGGTGAGTAA
CGCGTGGGCAACCTGCCCTCCAGTTGGGGACAACATTCCGARAGGGATGCTAATACCGAATGTCCTCCCTCCTCCGC
ATGGAGGAGGGAGGAAAGATGGCCTCTGCTTGCAAGCTATCGCTGGAAGATGGGCCCGCGTCTGATTAGCTAGTTGG
TGGGGTAACGGCTCACCAAGGCGATGATCAGTAGCCGGTCTGAGAGGATGAACGGCCACATTGGGACTGAGACACGG
CCCAAACTCCTACGGGAGGCAGCAGTGGGGAATCTTCCGCAATGGACGAAAGT CTGACGGAGCAACGCCGCGTGAGT
GATGAAGGTCTTCGGAT TGTAAAACTCTGTTGTTAGGGACGAAAGCACCGTGTTCGAACAGGTCATGGTGTTGACGG
TACCTAACGAGGAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAARGCGTTGTCCGGAATT
ATTGGGCGTAAAGAGCATGTAGGCGGGCTTTTAAGTCTGACGTGARAATGCGGGGCTTAACCCCGTATGGCGTTGGA
TACTGGAAGTCTTGAGTGCAGGAGAGGARAGGGGAATTCCCAGTGTAGCGGTGAAATGCGTAGATATTGGGAGGAAC
ACCAGTGGCGAAGGCGCCTTTCTGGACTGTGTCTGACGCTGAGATGCGAAAGCCAGGGTAGCAAACGGGATTAGATA
CCCCGGTAGTCCTGGCCGTAAACGATGGATACTAGGTGTAGGAGGTATCGACCCCTTCTGTGCCGGAGTTAACGCAA
TAAGTATCCCGCCTGGGGACTACGATCGCAAGAT TGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAG
TATGTGGTTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATTGAGTGAAAGACCTAGAGATAGGTCCC
TCCCTTCGGGGACACGAAAACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCA
ACGAGCGCAACCCCTATCCTATGTTACCAGCGCGTAAAGGCGGGGACTCATAGGAGACTGCCAGGGATAACTTGGAG
GAAGGCGGGGATGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTACACACGTACTACAATGGT CGGCAACAAAG
GGCAGCGAAACCGCGAGGTGGAGCAAATCCCAGAAACCCGACCCCAGTTCGGATCGTAGGCTGCAACCCGCCTACGT
GAAGTTGGAATCGCTAGTAATCGCAGGTCAGCATACTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTC
ACACCACGAAAGTTGGTAACACCCGAAGCCGGTGAGATAACCTTTTAGGAGTCAGCTGTCTAAGGTGGGGCCGATGA
TTGGGGTGAAGTCGTAACAAGGTAGC

SEQ ID NO: 113
|NR_074399.1|Ruminococcus albus strain 7 16S ribosomal RNA gene,
complete sequence
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCACGCTTAACACATGCAAGTCGAACGAGCGAAAGAGTGCTTG
CACTCTCTAGCTAGTGGCGGACGGGTGAGTAACACGTGAGCAATCTGCCTTTCGGAGAGGGATACCAATTGGAAACG
ATTGTTAATACCTCATAACATAACGAAGCCGCATGACTTTGTTATCAAATGAATTTCGCCGAAAGATGAGCTCGCGT
CTGATTAGGTAGTTGGTGAGGTAACGGCCCACCAAGCCGACGATCAGTAGCCGGACTGAGAGGTTGAACGGCCACAT
TGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAARAGCCTGATGCA
GCGATGCCGCGTGAGGGAAGAAGGTTTTAGGATTGTAAACCTCTGTCTTTGGGGACGATAATGACGGTACCCARGGA
GGRAGCTCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGAGCGAGCGTTGTCCGGAAT TACTGGGTGTA
ARAGGGAGCGTAGGCGGGATTGCAAGTCAGGTGTGAAAT TTAGGGGCTTAACCCCTGAACTGCACTTGAAACTGTAGT
TCTTGAGTGAAGTAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT TAGGAGGARACATCAGTGGC

GAAGGCGGCTTACTGGGCTTTAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAG

TCCACGCCGTAAACGATGATTACTAGGTGTGGGGGGACTGACCCCTTCCGTGCCGCAGTTAACACAATAAGTAATCC
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ACCTGGGGAGTACGGCCGCAAGGCTGARAC TCAAAGGAATTGACGGGGACC CGCACARGCAGTCGAGTATGTGGTTT

AATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCGTACGCATAGCATAGAGATATGTGAAATCCCTTCGG
GGACGTATAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGGTTAAGTCCCGCAACGAGCGC
AACCCTTACTGTTAGTTGCTACGCAAGAGCACTCTAGCAGGACTGCCGT TGACARAACGGAGGAAGGTGGGGATGAC
GTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTACTACAATGGCTGTTAACAGAGGGAAGCAAAACAGTG
ATGTGGAGCAAAACCCTAAAAGCAGTCTTAGTTCGGAT TGTAGGCTGCAACCCGCCTACATGAAGT CGGAATTGCTA
GTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGCCATGGGAGTCGG
TAACACCCGAAGCCTGTGTTCTAACCGCAAGGAGGAAGCAGTCGAAGGTGGGATTGATGACTGGGGTGAAGTCGTAA
CAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCT

SEQ ID NO: 114
|NR_074634.1|Eubacterium rectale strain ATCC 33656 16S ribosomal RNA
gene, complete sequence
AGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGAAGCACTTTATTTGAT
TTCCTTCGGGACTGATTATTTTGTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTTGTACAGGGG
GATAACAGTTGGAAACGGCTGCTAATACCGCATAAGCGCACGGCATCGCATGATGCAGTGTGAAAAACTCCGGTGGT
ATAAGATGGACCCGCGTTGGATTAGCTAGTTGGTGAGGTAACGGCCCACCAAGGCGACGATCCATAGCCGACCTGAG
AGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATG
GGCGAAAGCCTGATGCAGCGACGCCGCGTGAGCGARAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGAAGATA
ATGACGGTACCTGACTAAGAAGCACCGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGGTGCAAGCGTTATC
CGGATTTACTGGGTGTAAAGGGAGCGCAGGCGGTGCGGCAAGTCTGATGTGAAAGCCCGGGGCTCARCCCCGGTACT
GCATTGGAAACTGTCGTACTAGAGTGTCGGAGGGGTAAGCGGAATTCCTAGTGTAGCGGTGARATGCGTAGATATTA
GGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGATAACTGACGCTGAGGCTCGARAAGCGTGGGGAGCARACAGG
ATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGT TGGGAAGCATTGCTTCTCGGTGCCGTCGCA
AACGCAGTAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGC
GGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCTTCTGACCGGTACTTAAC
CGTACCTTCTCTTCGGAGCAGGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAG
TCCCGCAACGAGCGCAACCCTTATCTTTAGTAGCCAGCGGTTCGGCCGGGCACTCTAGAGAGACTGCCAGGGATAAC
CTGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCTTATGACTTGGGCTACACACGTGCTACAATGGCGTAAA
CAAAGGGAAGCAAAGCTGTGAAGCCGAGCARATCTCAAAAATAACGT CTCAGTTCGGACTGTAGTCTGCAACCCGAC
TACACGAAGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACACCGC
CCGTCACACCATGGGAGTTGGGAATGCCCGAAGCCAGTGACCTAACCGAAAGGAAGGAGCTGTCGARGGCAGGCTCG
ATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCT

SEQ ID NO: 115
|NR_074928.1|Acidaminococcus fermentans strain DSM 20731 16S
ribosomal RNA gene, complete sequence
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGAGAACTTTCTTCGGA
ATGTTCTTAGTGGCGAACGGGTGAGTAACGCGTAGGCAACCTGCCCTCTGGTTGGGGACAACATTCCGAAAGGGATG
CTAATACCGAATGAGATCCTCTTTCCGCATGGAGAGAGGATGAAAGATGGCCTCTACTTGTAAGCTATCGCCAGAAG
ATGGGCCTGCGTCTGATTAGCTAGTAGGTGAGGTAACGGCTCACCTAGGCGATGATCAGTAGCCGGTCTGAGAGGAT
GAACGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATCTTCCGCAATGGACGA
ARAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGCCTTCGGGT TGTAAAACTCTGT TGTCAGGGACGAAAGCACC
GATCTATAATACATTTTGGTGTTGACGGTACCTGACGAGGAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAAT

ACGTAGGTGGCAAGCGTTGTCCGGAAT TATTGGGCGTAAAGAGCATGTAGGCGGGCTTTTAAGTCCGACGTGAAAAT

GCGGGGCTTAACCCCGTATGGCGTTGGATACTGGAAGTCTTGAGTGCAGGAGAGGAAAGGGGAATTCCCAGTGTAGC
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GGTGAAATGCGTAGATATTGGGAGGAACACCAGTGGCGAAGGCGCCTTTCTGGACTGTGTCTGACGCTGAGATGCGA

ARAGCCAGGGTAGCAAACGGGATTAGATACCCCGGTAGT CCTGGCCGTAAACGATGGGTACTAGGTGTAGGAGGTATC
GACCCCTTCTGTGCCGGAGTTAACGCAATAAGTACCCCGCCTGGGGACTACGATCGCAAGATTGAAACTCAAAGGAA
TTGACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACA
TTGAGTGARAGACCCAGAGATGGGTCCCCTTCTTCGGAAGCACGAAAACAGGTGGTGCATGGCTGTCGTCAGCTCGT
GTCGTGAGATGTTGGGT TAAGTCCCGCAACGAGCGCAACCCTTATCCTATGTTACCAGCACGTAATGGTGGGGACTC
ATAGGAGACTGCCAGGGATAACCTGGAGGAAGGCGGGGATGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTAC
ACACGTACTACAATGGTCGGCAACAAAGGGCAGCGAAGCCGCGAGGCGGAGCCAATCCCAGAAACCCGACCCCAGTT
CGGATCGCAGGCTGCAACCCGCCTGCGTGAAGTTGGAATCGCTAGTAAT CGCAGGT CAGCATACTGCGGTGAATACG
TTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAAAGTTGGTAACACCCGAAGCCGGTGAGATAACCTTTTAGG
AGTCAGCTGTCTAAGGTGGGGCCGATGATTGGGGTGAAGT CGTAACAAGGTAGCCGTTCGAGAACGAGCGGCTGGAT
CACCT

SEQ ID NO: 116
|NR_114326.1|Fusicatenibacter saccharivorans strain HT03-11 16S ribosomal
RNA gene, partial sequence
TGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT CGAGCGAAGCAGT TAAGAAGATTYTTCGGATGAT
TCTTGACTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTGACCTGCCCCATACCGGGGGATAACAGCTGGAAAC
GGCTGCTAATACCGCATAAGCGCACAGAGCTGCATGGCTCGGTGTGAAARAACTCCGGTGGTATGGGATGGGCCCGCG
TCTGATTAGGCAGT TGGCGGGGTAACGGCCCACCAAACCGACGAT CAGTAGCCGGCCTGAGAGGGCGACCGGCCACA
TTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGARACCCTGATGC
AGCGACGCCGCGTGAGCGAAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGAAGATAATGACGGTACCTGACT
ARAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGGATTTACTGGGTGT
ARAGGGAGCGTAGACGGCAAGGCAAGT CTGATGTGAAAACCCAGGGCTTAACCCTGGGACTGCATTGGAAACTGTCT
GGCTCGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGARATGCGTAGATATTAGGAAGAACACCAGTGG
CGAAGGCGGCTTACTGGACGGTAACTGACGTTGAGGCT CGARAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTA
GTCCACGCCGTAAACGATGAATGCTAGGTGTTGGGGAGCARAGCTCTTCGGTGCCGCCGCAAACGCATTAAGCATTC
CACCTGGGGAGTACGTTCGCAAGAATGARACT CAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTT
TAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCCGATGACCGGCCCGTAACGGGGCCTTCTCTTCGG
AGCATTGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT CCCGCAACGAGCGCA
ACCCTTATCCTCAGTAGCCAGCAGGTAAAGCTGGGCACTCTGTGGAGACTGCCAGGGATAACCTGGAGGAAGGTGGG
GATGACGTCAAATCATCATGCCCCTTATGATCTGGGCTACACACGTGCTACAATGGCGTARACAAAGGGAGGCAAAG
CCGCGAGGTGGAGCAAATCCCAAAAATAACGTCTCAGTTCGGACTGCAGTCTGCAACTCGACTGCACGAAGCTGGAA
TCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGG
AGTTGGTAACGCCCGAAGTCAGTGACCCAACCTTTTA

SEQ ID NO: 117
|NR_102884.1|Ruminococcus champanellensis strain 18P13 16S ribosomal
RNA gene, complete sequence
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCACGCCTAACACATGCAAGTCGAACGGAGATARAGACTTCGG
TTTTTATCTTAGTGGCGGACGGGTGAGTAACACGTGAGCAACCTGCCTCTGAGAGAGGGATAGCTTCTGGAAACGGA
TGGTAATACCTCATAACATAGCGGTACCGCATGATACTGCTATCAAAGATTTATCGCTCAGAGATGGGCTCGCGTCT
GATTAGCTAGATGGTGAGGTAACGGCTCACCATGGCGACGATCAGTAGCCGGACTGAGAGGT TGAACGGCCACATTG
GGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGC

GATGCCGCGTGGAGGAAGAAGGTTTTCGGATTGTAAACTCCTGTCTTAAGGGACGATAATGACGGTACCTTAGGAGG

AAGCTCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGAGCGAGCGTTGTCCGGAATTACTGGGTGTARA
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GGGAGCGTAGGCGGGATTGCAAGTCAGATGTGAAAACTATGGGCT TAACCCATAGACTGCATTTGAAACTGTAGTTC

TTGAGTGAAGTAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT TAGGAGGAACATCGGTGGCGA
AGGCGGCTTACTGGGCT TTTACTGACGCTGAGGC TCGAAAGCGTGGGGAGCARACAGGAT TAGATACCCTGGTAGTC
CACGCTGTARACGATGATTACTAGGTGTGGGGGGACTGACCCCTTCCGTGCCGCAGTTAACACAATAAGTAATCCAC
CTGGGGAGTACGGCCGCAAGGTTGARACTCARAGGAATTGACGGGGGCCCGCACARAGCAGTGGAGTATGTGGTTTAA
TTCGAAGCAACGCGAAARACCTTACCAGGTCT TGACATCGAGTGAATGATC TAGAGATAGAT CAGTCCTTCGGGACA
CAARGACAGGTGGTGCATGGT TGTCGTCAGCT CGTGTCGTGAGATGTTGGGTTAAGTCCCGCARCGAGCGCAACCCT
TACCTTTAGT TGCTACGCAAGAGCACTCTAGAGGGACTGC CGT TGACAARACGGAGGAAGGTGGGGATGACGTCARA
TCATCATGCCCCTTATGACCTGGGCTACACACGTACTACAATGGCAATGAACAGAGGGAAGCAATACAGTGATGTGG
AGCAAATCCCCAAARATTGTCCCAGTTCAGATTGTAGGCTGCAACTCGC CTACATGAAGT CGGAATTGCTAGTAATC
GCAGATCAGCATGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTCGGTAACAC
CCGAAGCCAGTAGCCTAACCGCAAGGAGGGCGCTGTCGAAGGTGGGATTGATGACTGGGGTGAAGT CGTAACAAGGT
AGCCGTATCGGARGGTGCGGCTGGATCACCT

SEQ ID NO: 118
|NR_102971.1|Bifidobacterium bifidum S17 strain S17 16S ribosomal RNA,
complete sequence
TTTTTGTGGAGGGTTCGATTCTGGCTCAGGATGAACGCTGGCGGCGTGCTTARCACATGCAAGT CGAACGGGATC CA
TCGGGCTTTGCTTGGTGGTGAGAGTGGCGAACGGGTGAGTAATGCGTGACCGACCTGCCCCATGCTCCGGAATAGCT
CCTGGARACGGGTGGTAATGCCGGATGTTCCACATGATCGCATGTGATTGTGGGARAGATTCTATCGGCGTGGGATG
GGGTCGCGTCCTATCAGCTTGTTGGTGAGGTARCGGCT CACCARGGCTTCGACGGGTAGC CGGCCTGAGAGGGCGAC
CGGCCACATTGGGACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAG
CCTGATGCAGCGACGCCGCGTGAGGGATGGAGGCCTTCGGGTTGTARACCTCTTTTGT TTGGGAGCAAGCCTTCGGG
TGAGTGTACCTTTCGAATAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCAAGCGTTATCC
GGATTTATTGGGCGTAAAGGGCT CGTAGGCGGCT CGTCGCGTCCGGTGTGARAGTCCATCGCTTAACGGTGGATCTG
CGCCGGGTACGEGCGGGCTGGAGTGCGGTAGGGGAGACTGGAATTCCCGGTGTAACGGTGGAATGTGTAGATATCGG
GAAGAACACCGATGGCGAAGGCAGGTCTCTGGGC CGTCACTGACGCTGAGGAGCGARAGCGTGGGGAGCGAACAGGA
TTAGATACCCTGGTAGTCCACGCCGTARACGGTGGACGCTGGATGTGGGGCACGTTCCACGTGTTCCGTGTCGGAGE
TAACGCGTTAAGCGTCCCGCCTGGGGAGTACGGC CGCARGGCTARAACT CARAGARAT TGACGGGGGCCCGCACARG
CGGCGGAGCATGCGGATTAAT TCGATGCAACGCGAAGAAC CTTACCTGGGCTTGACATGTTCCCGACGACGCCAGAG
ATGGCGTTTCCCTTCGGEGCEGGTT CACAGGTGGTGCATGGTCGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAG
TCCCGCAACGAGCGCAACCCTCGCCCCGTGTTGCCAGCACGTTATGGTGGGAACTCACGGGGGACCGCCGGGGTTAR
CTCGGAGGARGGTGGGGATGACGTCAGATCAT CATGCCCCTTACGTCCAGGGCTTCACGCATGCTACAATGGCCGGT
ACAGCGGGATGCGACATGGCGACATGGAGCGGAT CCCTGARAACCGGTC TCAGTTCGGAT CGGAGCCTGCAACCCGE
CTCCGTGAAGGCGGAGT CGCTAGTAATCGCGGAT CAGCAACGC CGCGGTGAATGCGTTCCCGGGCCTTGTACACACC
GCCCGTCAAGTCATGAAAGTGGGCAGCACCCGAAGCCGGTGGCCTARACCCCTTGTGGGATGGAGCCGTC TAAGGTGA
GGCTCGTGATTGGGACTAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTTCT

SEQ ID NO: 119
|NR_102980.1|Megasphaera elsdenii strain DSM 20460 16S ribosomal RNA
gene, complete sequence
AGAGTTTGATCCTGGCT CAGGACGAACGCTGGCGGCGTGC TTAACACATGCAAGTCGAACGAGAAGAGATGAGAAGC
TTGCTTCTTATCAATTCGAGTGGCARACGGGTGAGTAACGCGTARGCAACCTGCCCTTCAGATGGGGACAACAGCTG
GARACGGCTGCTAATACCGAATACGTTCTTTTTGTCGCATGGCAGAGGGAAGAAAGGGAGGCTCTT CGGAGCTTTCG

CTGAAGGAGGGGCTTGCGTCTGATTAGCTAGT TGGAGGGGTAACGGCCCACCAAGGCGACGATCAGTAGCCGGTCTG

AGAGGATGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTCCGCAA
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TGGACGAAAGTC TGACGGAGCAACGCCGCGTGAACGATGACGGCC TTCEGGTTGTARAGT TC TGTTATACGGGACGA

ATGGCGTAGCGGTCAATACCCGTTACGAGTGACGGTACCGTAAGAGAAAGCCACGGCTAACTACGTGCCAGCAGCCG
CGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCGCGCAGGCGGCGTCGTAAGTCGGTCT
TAAAAGTGCGGGGCTTAACCCCGTGAGGGGACCGAAACTGCGATGCTAGAGTATCGGAGAGGAAAGCGGAATTCCTA
GTGTAGCGGTGAAATGCGTAGATAT TAGGAGGAACACCAGTGGCGAAAGCGGCTTTCTGGACGACAACTGACGCTGA
GGCGCGAAAGCCAGGGGAGCAAACGGGATTAGATACCCCGGTAGTCCTGGCCGTAAACGATGGATACTAGGTGTAGG
AGGTATCGACCCCTTCTGTGCCGGAGT TAACGCAATAAGTATCCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTC
AAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGACGCAACGCGAAGAACCTTACCAAGC
CTTGACATTGATTGCTATGGATAGAGATATCCAGTTCCTCTTCGGAGGACAAGAAAACAGGTGGTGCACGGCTGTCG
TCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCTTCTGTTACCAGCGGTTCGGCC
GGGGACTCAGGAGAGACTGCCGCAGACAATGCGGAGGAAGGCGGGGATGACGT CAAGTCATCATGCCCCTTATGGCT
TGGGCTACACACGTACTACAATGGCTCTTAATAGAGGGAAGCGAAGGAGCGATCCGGAGCAAACCCCAAAANCAGAG
TCCCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCAGGAATCGCTAGTAATCGCAGGTCAGCATACTGCGG
TGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAAAGTCATTCACACCCGAAGCCGGTGAGGTAAC
CTTTTGGAGCCAGCCGTCGAAGGTGGGGGCGATGAT TGGGGTGAAGT CGTAACAAGGTAGCCGTATCGGAAGGTGCG
GCTGGATCACCT

SEQ ID NO: 120
|NR_044645.2|Dorea formicigenerans strain ATCC 27755 165 ribosomal
RNA gene, complete sequence
TTAAACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAAGCACATA
AGTTTGATTCTTCGGATGAAGACTTTTGTGACTGAGCGGCGGACGNNNGAGTAACGCGTGGGTAACCTGCCTCATAC
AGGGGGATAACAGY TAGAAATGGCTGCTAATACCGCATAAGACCACAGTACTGCATGGTACAGTGNNNAAAACTCCG
GTGGTATGAGATGGACCCGCGTCTGATTAGGTAGTTGGTGAGGTAACGGCCCACCNAGCCGACGATCAGTAGCCGAC
CTGAGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCNNGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCA
CAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGA
AGAAAATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGNGGTAATACGTAGGGGGNNAGCG
TTATCCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGCTGTGCAAGTCTGAAGTGAAAGGCATGGGCTCAACCTGT
GGACTGCTTTGGAAACTGTGCAGCTAGAGTGT CGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGA
TATTAGGAGGAACACCAGTGGCGAAGGCGGCNTACTGGACGATGACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAA
ACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTGCTAGGTGTCGGGTAGCAAAGCTATTCGGTGCCG
CAGCTAACGCAATAAGCAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGNCCNGCA
CAAGCGGTGGAGCATGTGGTTTAAT TCGAANNAACGCGAAGAACCTTACCTGATCTTGACATCCCGATGACCGCTTC
GTAATGGAAGYTTTTCTTCGGAACATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGG
TTAAGTCCCGCAACGAGCGCAACCCTTATCTTCAGTAGCCAGCATTTAGGATGGGCACTCTGGAGAGACTGCCAGGG
ATAACCTGGAGGAAGGTGGGGATGACGTNNAATCATCATGCCCCTTATGACCAGGGCTACACACGTGCTACAATGGC
GTAAACAGAGGGAGGCAGAGCCGCGAGGCCGAGCAAATCTCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAAC
TCGACTACATGAAGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACAC
ACCGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGAAAGGAGGGAGCTGCCGAAGGTGG
GACCGATAACTGGGGT

SEQ ID NO: 121
|NR_118643.1|Eisenbergiella tayi strain B086562 165 ribosomal RNA gene,
partial sequence

GGTATAACTTAGTGGCGGACGGGTGAGTAACGCGTGGGAAACCTGCCCTGTACCGGGGGATAACACTTAGAAATAGG

TGCTAATACCGCATAAGCGCACGGAACCGCATGGTTCCGTGTGAAAAACTCCGGTGGTACAGGATGGTCCCGCGTCT
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GATTAGCCAGTTGGCAGGGTAACGGCC TACCARAGCGACCATCAGTAGCCGGCCTGAGAGGGTGAACGGCCACATTG

GGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATAT TGCACAATGGGGGAAACCCTGATGCAGC
GACGCCGCGTGAGTGAAGAAGTATTTCGGTATGTAAAGCT CTATCAGCAGGGAAGARAATGACGGTACCTGACTARG
AAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGGATT TACTGGGTGTARA
GGGAGCGTAGACGGCATGGCAAGCCAGATGTGARAACC CAGGGCTCAACCT TGGGATTGCATTTGGAACTGCCAGGT
TGGAGTGCAGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGARATGCGTAGATAT TAGGAGGAACACCAGTGGCGA
AGGCGGCTTACTGGACTGTAACTGACGTTGAGGCTCGARAAGCGTGGGGAGCAAACAGGAT TAGATACCCTGGTAGTC
CACGCGGTAAACGATGATTGC TAGGTGTAGGTGGGTATGGACCCATCGGTGCCGCAGC TAACGCAATAAGCAATCCA
CCTGGGGAGTACGTTCGCAAGAATGAAACT CAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTA
ATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCCAATGACGCACCTGTAAAGAGGTGT TCCCTTCGGGG
CATTGGAGACAGGTGGTGCATGGTTGT CGTCAGCTCGTGT CGTGAGATGT TGGGTTAAGT CCCGCARCGAGCGCAAC
CCTTATTCTTAGTAGCCAGCAGGTARAGCTGGGCACTC TAAGGAGACTGCCGGGGATAAC CCGGAGGAAGGCGGGGA
TGACGTCARATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCGTAAACARAGGGAAGCGAGACA
GTGATGTGGAGCAAATCYCAGAAATAACGTCTCAGT TCGGATTGTAGTC TGCAACTCGACTACATGAAGCTGGAATC
GCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGT TCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAG
TTGGAAATGCCCGAAGT CTGTGACC TAACCGAAAGGGAGGAGCAGCCGAAGGCAGGTC TGATAACTGGGGTGAAGTC
GTAA

SEQ ID NO: 122
|NR_118730.1|Clostridium symbiosum strain ATCC 14940 165 ribosomal
RNA gene, partial sequence
AAACATGAGAGT TTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGT CGAACGARGCGATTT
AACGGAAGTTTTCGGATGGAAGT TGAATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTTGTAC
TGGGGGACAACAGTTAGAAATGACTGC TAATACCGCATAAGCGCACAGTATTGCATGATACAGTGTGAAARACTCCG
GTGGTACAAGATGGACCCGCGTCTGATTAGCTAGTTGGTAAGGTAACGGCT TACCARGGCGACGATCAGTAGC CGAC
CTGAGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCNNAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCA
CAATGGGCGARAGCCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGA
AGARAATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGNNAGCG
TTATCCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGTAAAGCAAGTCTGAAGTGARAGCCCGCGNCTCAACTGCG
GNNCTGCTTTGGAAACTGTTTAACTGGAGTGT CGGAGAGGTAAGTGGAATT CCTAGTGTAGCGGTGAAATGCGTAGA
TATTAGGAGGAACACNAGTGGCGAAGGCGACTTACTGGACGATAACTGACGT TGAGGC TCGARAGCGTGGGGAGCAR
ACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTTGGGGAGCARAGCTCTTCGGTGCCG
TCGCAAACGCAGTAAGTATTCCACCTGGGGAGTACGTT CGCAAGAATGAAACTCARAGGAAT TGACGGGGACCNGCA
CARGCGGTGGAGCATGTGGTTTAAT TCGAANNAACGCGAAGAACCTTACCAGGTCT TGACAT CGACTCGACGGGGGA
GTAACGTCCCNNTNCCTTCGGGGCGGAGAAGACAGGTGGTGCATGGT TGTCGT CAGCTCGTGTCGTGAGATGT TGGG
TTNAGTCCCGCAACGAGCGCAACCCTTATTCTAAGTAGCCAGCGGTTCGGCCGGGAACTC TTGGGAGACTGCCAGGE
ATAACCTGGAGGAAGGTGGGGATGACGTCNAATCATCATGCCCCTTATGAT CTGGGCTACACACGTGCTACAATGGE
GTAAACANAGAGAAGCAAGACCGCGAGGTGGAGCAAAT CTCAAAAATAACGTC TCAGTTCGGACTGCAGGCTGCAAC
TCGCCTGCACGAAGCTGGAATCGCTAGTAATCGCGAAT CAGAATGTCGCGGTGAATACGT TCCCGGGTCTTGTACAC

ACCGNNCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGCAAGGAGGGAGCTGCCGAAGGCGG

GACCGANAACNNGGG

158
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SEQ ID NO: 123
|NR_113243.1|Erysipelatoclostridium ramosum strain JCM 1298 16S
ribosomal RNA gene, partial sequence
AGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGCGAGCACTTGTGCTCG
AGTGGCGAACGGGTGAGTAATACATAAGTAACCTGCCCTAGACAGGGGGATAACTATTGGAAACGATAGCTAAGACC
GCATAGGTACGGACACTGCATGGTGACCGTATTAAAAGTGCCTCAAAGCACTGGTAGAGGATGGACTTATGGCGCAT
TAGCTGGTTGGCGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGACCGGCCACACTGGGA
CTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATTTTCGGCAATGGGGGAAACCCTGACCGAGCAAC
GCCGCGTGAAGGAAGAAGGTTTTCGGATTGTAAACTTCTGTTATAAAGGAAGAACGGCGGCTACAGGAAATGGTAGC
CGAGTGACGGTACTTTATTAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTT
ATCCGGAATTATTGGGCGTAAAGAGGGAGCAGGCGGCAGCAAGGGTCTGTGGTGAAAGCCTGAAGCTTAACTTCAGT
AAGCCATAGAAACCAGGCAGCTAGAGTGCAGGAGAGGATCGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATAT
ATGGAGGAACACCAGTGGCGAAGGCGACGATCTGGCCTGCAACTGACGCTCAGTCCCGAAAGCGTGGGGAGCAAATA
GGATTAGATACCCTAGTAGTCCACGCCGTAAACGATGAGTACTAAGTGT TGGATGTCAAAGTTCAGTGCTGCAGTTA
ACGCAATAAGTACTCCGCCTGAGTAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCG
GTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATACTCATAAAGGCT CCAGAGAT
GGAGAGATAGCTATATGAGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCG
CAACGAGCGCAACCCTTATCGTTAGTTACCATCATTAAGT TGGGGACTCTAGCGAGACTGCCAGTGACAAGCTGGAG
GAAGGCGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTGCAGAGG
GAAGCGAAGCCGCGAGGTGAAGCAAAACCCATAAAACCATTCTCAGTTCGGATTGTAGTCTGCAACTCGACTACATG
AAGTTGGAATCGCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCTCGGGCCTTGTACACACCGCCCGTCA
CACCACGAGAGTTGATAACACCCGAAGCCGGTGGCCTAACCGCAAGGAAGGAGCTGTCTAAGGTGGGATTGATGATT
GGGGTGAAGTCGTAACAAGGTAACC

SEQ ID NO: 124
| PROKKA 00507 16S ribosomal RNA gene | VE202-7
ATGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGT CGAACGAAGCAATTARAAGG
AAGTTTTCGGATGGAATTTGATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGATAACCTGCCTCACACTGGGGG
ATAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGTACCGCATGGTACGGTGTGAAAAACTCCGGTGGTG
TGAGATGGATCCGCGTCTGATTAGCCAGTTGGCGGGGTAACGGCCCACCAAAGCGACGATCAGTAGCCGACCTGAGA
GGGTGACCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGG
GCGAAAGCCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGAAGAARAA
TGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCC
GGATTCACTGGGTGTAAAGGGAGCGTAGACGGCGAAGCAAGTCTGAAGTGAAAACCCAGGGCTCAACCCTGGGACTG
CTTTGGAAACTGTTTTGCTAGAGTGTCGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAG
GAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGATAACTGACGTTGAGGCT CGAAAGCGTGGGGAGCAAACAGGA
TTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATGCTAGGTGTTGGGGGGCAAAGCCCTTCGGTGCCGTCGCAA
ACGCAGTAAGCATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCG
GTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCTCTTGACCGGCGTGTAACG
GCGCCTTCCCTTCGGGGCAAGAGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT
CCCGCAACGAGCGCAACCCTTATCCTTAGTAGCCAGCAGGTAGAGCTGGGCACTCTAGGGAGACTGCCAGGGATAAC
CTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCGTAAA

CAAAGGGAAGCAAGACAGTGATGTGGAGCAAATCCCAAAAATAACGTCCCAGTTCGGACTGTAGTCTGCAACCCGAC

TACACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGC
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CCGTCACACCATGGGAGTCAGCAACGCCCGAAGT CAGTGACCCAACTCGCAAGAGAGGGAGC TGCCGARGGCGGEGT

AGGTAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 125
| PROKKA 00709 16S ribosomal RNA gene | VE202-7
ATGAGAGT TTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGT CGARCGAAGCAAT TAAAAT
GAAGTTTTCGGATGGAT TTTTGATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGATAACCTGC CTCACACTGGG
GGATAACAGTTAGAAATGACTGCTAATACCGCATARGCGCACAGTACCGCATGGTACGGTGTGARARACTCCGGTGG
TGTGGGATGGATCCGCGTCTGAT TAGCCAGTTGGCGGGGTARCGGCCCACCARAGCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCARACTCCTACGGGAGGCAGCAGTGGGGAATAT TGCACAAT
GGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATT TCGGTATGTAAAGCTCTATCAGCAGGGAAGAA
AATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCARGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGCGAAGCARGTC TGAAGTGAAAACCCAGGGCTCAACCCTGGGAC
TGCTTTGGARACTGTTTTGCTAGAGTGTCGGAGAGGTARGTGGAATTCCTAGTGTAGCGGTGARATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGGC TTACTGGACGATAACTGACGTTGAGGCTCGARAGCGTGGGGAGCARACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATGCTAGGTGTTGGGGGGCARAGCCCTTCAGTGCCATCGE
ARACGCAGTAAGCATTCCACCTGGGGAGTACGTTCGCAAGAATGARACT CAAAGGAATTGACGGGGACCCGCACAAG
CGGTGGAGCATGTGGTTTAAT TCGAAGCAACGCGAAGAAC CTTACCAAGTCTTGACATCCTCTTGACCGGCGTGTAA
CGGCGCCTTCCCTTCGGGGCAAGAGAGACAGGTGGTGCATGGT TGTCGTCAGC TCGTGTCGTGAGATGT TGGGTTAA
GTCCCGCAACGAGCGCAACCCTTATCCTTAGTAGCCAGCAGGTARAGCTGGGCACTCTAGGGAGACTGC CAGGGATA
ACCTGGAGGAAGGTGGGGATGACGT CAAATCATCATGCCCCTTATGATT TGGGCTACACACGTGCTACAATGGCGTA
AACAAAGGGAAGCAAGACAGTGATGTGGAGCARATCCCAAAAATAACGT CCCAGTTCGGACTGTAGTCTGCAACCCE
ACTACACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGT CGCGGTGAATACGTTCCCGGGTCTTGTACACACC
GCCCGTCACACCATGGGAGTCAGCAACGCCCGAAGTCAGTGACCCAACT CGCARAGAGAGGGAGCTGCCGARGGCGGG
GCAGGTAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 126
| PROKKA 01766 16S ribosomal RNA gene | VE202-7
ATGAGAGT TTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGT CGARCGAAGCAAT TAAAAT
GAAGTTTTCGGATGGAT TTTTGATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGATAACCTGC CTCACACTGGG
GGATAACAGTTAGAAATGACTGCTAATACCGCATARGCGCACAGTACCGCATGGTACGGTGTGARARACTCCGGTGG
TGTGAGATGGATCCGCGTCTGAT TAGCCAGTTGGCGGGGTARCGGCCCACCARAGCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCARACTCCTACGGGAGGCAGCAGTGGGGAATAT TGCACAAT
GGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATT TCGGTATGTAAAGCTCTATCAGCAGGGAAGAA
ATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGC CAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATC
CGGATTTACTGGGTGTARAGGGAGCGTAGACGGCGAAGCAAGT CTGAAGTGARAACCCAGGGCTCAACCCTGGGACT
GCTTTGGARACTGT TTTGCTAGAGTGTCGGAGAGGTAAGTGGAAT TCCTAGTGTAGCGGTGARATGCGTAGATATTA
GGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGATAACTGACGT TGAGGCTCGARAAGCGTGGGGAGCAAACAGG
ATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATGC TAGGTGTTGGGGGCARAGCCCTTCGGTGCCGTCGCAR
ACGCAGTAAGCATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCARAGGAATTGACGGGGACCCGCACAAGCE
GTGGAGCATGTGGT TTAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCTCTTGACCGGCGTGTAACG
GCGCCTTCCCTTCGGGGCARGAGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT
CCCGCAACGAGCGCAACCCTTATCCTTAGTAGCCAGCAGGTAAAGCTGGGCACTCTAGGGAGACTGCCAGGGATAAC

CTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCGTAAA

CAAAGGGAAGCAAGACAGTGATGTGGAGCAAATCCCAAAAATAACGTCCCAGTTCGGACTGTAGTCTGCAACCCGAC



US 10,555,980 B2
163 164

-continued
TACACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGE

CCGTCACACCATGGGAGTCAGCAACGCCCGAAGT CAGTGACCCAACT CGCAAGAGAGGGAGCTGCCGAAGGCGGGEC
AGGTAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 127
| PROKKA 01779 16S ribosomal RNA gene | VE202-7
ATGAGAGT TTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGARCGAAGCAAT TAAAAT
GAAGTTTTCGGATGGAT TTTTGATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGATAACCTGC CTCACACTGGG
GGATAACAGTTAGAAATGACTGCTAATACCGCATARGCGCACAGTACCGCATGGTACGGTGTGARARACTCCGGTGG
TGTGAGATGGATCCGCGTCTGAT TAGCCAGTTGGCGGGGTARCGGCCCACCARAGCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCARACTCCTACGGGAGGCAGCAGTGGGGAATAT TGCACAAT
GGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATT TCGGTATGTAAAGCTCTATCAGCAGGGAAGAA
AATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCARGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGCGAAGCARGTC TGAAGTGAAAACCCAGGGCTCAACCCTGGGAC
TGCTTTGGARACTGTTTTGCTAGAGTGTCGGAGAGGTARGTGGAATTCCTAGTGTAGCGGTGARATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGGC TTACTGGACGATAACTGACGTTGAGGCTCGARAGCGTGGGGAGCARACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATGCTAGGTGTTGGGGGCARAGCCCTTCGGTGCCGTCGCA
AACGCAGTAAGCATTCCACCTGGGGAGTACGTTCGCARGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGE
GGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGT CTTGACATCCTCTTGAC CGGCGTGTAAC
GGCGCCTTCCCTTCGEGGCAGGAGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGT CGTGAGATGTTGGGTTARG
TCCCGCAACGAGCGCAACCCTTATCCTTAGTAGC CAGCAGGTAGAGC TGGGCACTC TAGGGAGACTGCCAGGGATAR
CCTGGAGGAAGGTGGGGATGACGTCAAATCAT CATGCCCCTTATGAT TTGGGCTACACACGTGC TACAATGGCGTAA
ACAAAGGGAAGCAAGACAGTGATGTGGAGCAAAT CCCAAAATAACGTCCCAGTTCGGACTGTAGTCTGCAACCCGAC
TACACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGC
CCGTCACACCATGGGAGTCAGCAACGCCCGAAGT CAGTGACCCAACT CGCAAGAGAGGGAGCTGCCGAAGGCGGGEC
AGGTAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 128
| PROKKA 05926 16S ribosomal RNA gene | VE202-7
ATGAGAGT TTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGARCGAAGCAAT TAAAAT
GAAGTTTTCGGATGGAT TTTAAT TGACTGAGTGGCGGACGGGTGAGTAACGCGTGGATAACCTGCC TCACACTGGGG
GATAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGTACCGCATGGTACGGTGTGAARAACT CCGGTGGT
GTGAGATGGATCCGCGTCTGATTAGCCAGTTGGCGGGGTARCGGCCCACCARAGCGACGATCAGTAGCCGACCTGAG
AGGGTGACCGGCCACAT TGGGACTGAGACACGGCCCARACTCC TACGGGAGGCAGCAGTGGGGAATATTGCACAATG
GGCGARAGCCTGATGCAGCGACGCCGCGTGAGTGARGAAGTATTTCGGTATGTARAGC TCTATCAGCAGGGAAGARA
ATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGC CAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATC
CGGATTTACTGGGTGTARAGGGAGCGTAGACGGCGAAGCAAGT CTGAAGTGARAACCCAGGGCTCAACCCTGGGACT
GCTTTGGARACTGT TTTGCTAGAGTGTCGGAGAGGTAAGTGGAAT TCCTAGTGTAGCGGTGARATGCGTAGATATTA
GGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGATAACTGACGT TGAGGCTCGARAAGCGTGGGGAGCAAACAGG
ATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATGC TAGGTGTTGGGGEGCARAGCCCTTCGGTGCCGTCGCA
AACGCAGTAAGCATTCCACCTGGGGAGTACGTTCGCARGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAAGE
GGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGT CTTGACATCCTCTTGAC CGGCGTGTAAC
GGCGCCTTCCCTTCGGGGCAAGAGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGT CGTGAGATGTTGGGTTARG

TCCCGCAACGAGCGCAACCCTTATCCTTAGTAGCCAGCAGGTAAAGCTGGGCACTCTAGGGAGACTGCCAGGGATAA

CCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCGTAA
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ACAAAGGGAAGCAAGACAGTGATGTGGAGCAAATCCCARAATAACGTCCCAGTTCGGACTGTAGTCTGCAACCCGAC

TACACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGC
CCGTCACACCATGGGAGTCAGCAACGCCCGAAGT CAGTGACCCAACT CGCAAGAGAGGGAGCTGCCGAAGGCGGGGT
AGGTAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 129
| PROKKA_01784 16S ribosomal RNA gene
TCAAAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGCGCCTAACACATGCAAGTCGAACGGAGCTTACGTTT
TGAAGTTTTCGGATGGATGAATGTAAGCTTAGTGGCGGACGGGTGAGTAACACGTGAGCAACCTGCCTTTCAGAGGG
GGATAACAGCCGGAAACGGCTGCTAATACCGCATGATGTTGCGGGGGCACATGCCCCTGCAACCAAAGGAGCAATCC
GCTGAAAGATGGGCTCGCGTCCGATTAGCCAGTTGGCGGGGTAACGGCCCACCAAAGCGACGATCGGTAGCCGGACT
GAGAGGTTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGGATATTGCACA
ATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGAAGACGGTCTTCGGATTGTAAACCTCTGTCTTTGGGGAAG
ARAATGACGGTACCCAAAGAGGAAGCTCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGAGCAAGCGTT
GTCCGGAATTACTGGGTGTAAAGGGAGCGTAGGCGGGATGGCAAGTAGAATGT TAAATCCATCGGCTCAACCGGTGG
CTGCGTTCTAAACTGCCGTTCTTGAGTGAAGTAGAGGCAGGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCCTGCTGGGCTTTAACTGACGCTGAGGCT CGAAAGCGTGGGGAGCAAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGATTACTAGGTGTGGGGGGACTGACCCCTTCCGTGCCGCAG
TTAACACAATAAGTAATCCACCTGGGGAGTACGGCCGCAAGGT TGAAACTCARAGGAATTGACGGGGGCCCGCACAA
GCAGTGGAGTATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCGGATGCATAGCCTAGAG
ATAGGTGAAGCCCTTCGGGGCATCCAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCTTATTATTAGTTGCTACGCAAGAGCACTCTAATGAGACTGCCGTTGACAAAACGGA
GGRAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTACTACAATGGCACTARAACAG
AGGGCGGCGACACCGCGAGGTGAAGCGAATCCCGAAAAAGTGTCTCAGT TCAGATTGCAGGCTGCAACCCGCCTGCA
TGAAGTCGGAATTGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGT
CACACCATGGGAGTCGGTAACACCCGAAGCCAGTAGCCTAACCGCAAGGGGGGCGCTGTCGAAGGTGGGATTGATGA
CTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 130
| PROKKA_01864 16S ribosomal RNA gene
TCAAAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGCGCCTAACACATGCAAGTCGAACGGAGCTTACGTTT
TGAAGTTTTCGGATGGACGAATGTAAGCTTAGTGGCGGACGGGTGAGTAACACGTGAGCAACCTGCCTTTCAGAGGG
GATAACAGCCGGARACGGCTGCTAATACCGCATGATGT TGCGGGGGCACATGCCCCTGCAACCAAAGGAGCAATCCG
CTGAAAGATGGGCTCGCGTCCGATTAGCCAGT TGGCGGGGTAACGGCCCACCAAAGCGACGATCGGTAGCCGGACTG
AGAGGTTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGGATATTGCACAA
TGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGAAGACGGTCTTCGGATTGTAAACCTCTGTCTTTGGGGAAGA
ARATGACGGTACCCAAAGAGGAAGCTCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGAGCAAGCGTTG
TCCGGAATTACTGGGTGTARAGGGAGCGTAGGCGGGATGGCAAGTAGAATGTTAAATCCATCGGCTCAACCGGTGGC
TGCGTTCTAAACTGCCGTTCT TGAGTGAAGTAGAGGCAGGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGGCCTGCTGGGCTT TAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGATTACTAGGTGTGGGGGGACTGACCCCTTCCGTGCCGCAGT
TAACACAATAAGTAATCCACCTGGGGAGTACGGCCGCAAGGTTGAAACT CAAAGGAAT TGACGGGGGCCCGCACAAG
CAGTGGAGTATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCGGATGCATAGCCTAGAGA

TAGGTGAAGCCCTTCGGGGCATCCAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAG

TCCCGCAACGAGCGCAACCCTTATTATTAGTTGCTACGCAAGAGCACTCTAATGAGACTGCCGTTGACAAAACGGAG

166
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GAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGAC CTGGGCTACACACGTACTACAATGGCACTARAACAGA

GGGCGGCGACACCGCGAGGTGAAGCGAATCCCGAAAAAGTGTCTCAGTTCAGATTGCAGGCTGCAACCCGCCTGCAT
GAAGTCGGAATTGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTC
ACACCATGGGAGTCGGTAACACCCGAAGCCAGTAGCCTAACCGCAAGGGGGGCGCTGTCGAAGGTGGGATTGATGAC
TGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 131
| PROKKA_02671 16S ribosomal RNA gene
TCAAAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGCGCCTAACACATGCAAGTCGAACGGAGCTTACGTTT
TGAAGTTTTCGGATGGATGAATGTAAGCTTAGTGGCGGACGGGTGAGTAACACGTGAGCAACCTGCCTTTCAGAGGG
GGATAACAGCCGGAAACGGCTGCTAATACCGCATGATGTTGCGGGGGCACATGCCCCTGCAACCAAAGGAGCAATCC
GCTGAAAGATGGGCTCGCGTCCGATTAGCCAGTTGGCGGGGTAACGGCCCACCAAAGCGACGATCGGTAGCCGGACT
GAGAGGTTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGGATATTGCACA
ATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGAAGACGGTCTTCGGATTGTAAACCTCTGTCTTTGGGGAAG
ARAATGACGGTACCCAAAGAGGAAGCTCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGAGCAAGCGTT
GTCCGGAATTACTGGGTGTAAAGGGAGCGTAGGCGGGATGGCAAGTAGAATGT TAAATCCATCGGCTCAACCGGTGG
CTGCGTTCTAAACTGCCGTTCTTGAGTGAAGTAGAGGCAGGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCCTGCTGGGCTTTAACTGACGCTGAGGCT CGAAAGCGTGGGGAGCAAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGATTACTAGGTGTGGGGGGACTGACCCCTTCCGTGCCGCAG
TTAACACAATAAGTAATCCACCTGGGGAGTACGGCCGCAAGGT TGAAACTCARAGGAATTGACGGGGGCCCGCACAA
GCAGTGGAGTATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCGGATGCATAGCCTAGAG
ATAGGTGAAGCCCTTCGGGGCATCCAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCTTATTATTAGTTGCTACGCAAGAGCACTCTAATGAGACTGCCGTTGACAAAACGGA
GGRAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTACTACAATGGCACTARAACAG
AGGGCGGCGACACCGCGAGGTGAAGCGAATCCCGAAAAAGTGTCTCAGT TCAGATTGCAGGCTGCAACCCGCCTGCA
TGAAGTCGGAATTGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGT
CACACCATGGGAGTCGGTAACACCCGAAGCCAGTAGCCTAACCGCAAGGGGGGCGCTGTCGAAGGTGGGATTGATGA
CTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 132

| PROKKA_00690 16S ribosomal RNA gene
TACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGARGCGCTGTTTT
CAGAATCTTCGGAGGAAGAGGACAGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGCAACCTGCCTCATACAGG
GGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGGACCGCATGGTGTAGTGTGAAAAACTCCGGTG
GTATGAGATGGACCCGCGTCTGATTAGGTAGT TGGTGGGGTAAAGGCCTACCAAGCCGACGATCAGTAGCCGACCTG
AGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAA
TGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGA
ARATGACGGTACCTGAGTAAGAAGCACCGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGGTGCAAGCGTTA
TCCGGATTTACTGGGTGTARAGGGAGCGTAGACGGATAGGCAAGT CTGGAGTGAAAACCCAGGGCTCAACCCTGGGA
CTGCTTTGGAAACTGCAGATCTGGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTGACTGACGT TGAGGCT CGAAAGCGTGGGGAGCAAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTACTAGGTGTCGGTGTGCAAAGCACATCGGTGCCGCAG
CAAACGCAATAAGTAGTCCACCTGGGGAGTACGT TCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAA

GCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGGTCTTGACATCCGGATGACGGGCGAGTA

ATGTCGCCGTCCCTTCGGGGCGTCCGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
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AGTCCCGCAACGAGCGCAACCCTTATCTTCAGTAGC CAGCATATAAGGTGGGCACT CTGGAGAGACTGCCAGGGAGA

ACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGGCCAGGGCTACACACGTGCTACAATGGCGTA
AACAAAGGGAAGCGAGAGGGTGACCTGGAGCGAATCCCAAAAATAACGT CTCAGTTCGGATTGTAGTCTGCAACTCG
ACTACATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACC
GCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGCCAGTGACCCAACCTTAGAGGAGGGAGCTGT CGAAGGCGGGA
CGGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 133
| PROKKA_00991 16S ribosomal RNA gene
TACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGARGCGCTGTTTT
CAGAATCTTCGGAGGAAGAGGACAGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGCAACCTGCCTCATACAGG
GGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGGACCGCATGGTGTAGTGTGAAAAACTCCGGTG
GTATGAGATGGACCCGCGTCTGATTAGGTAGT TGGTGGGGTAAAGGCCTACCAAGCCGACGATCAGTAGCCGACCTG
AGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAA
TGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGA
AGATGACGGTACCTGAGTAAGAAGCACCGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGGTGCAAGCGTTA
TCCGGATTTACTGGGTGTARAGGGAGCGTAGACGGATAGGCAAGT CTGGAGTGAAAACCCAGGGCTCAACCCTGGGA
CTGCTTTGGAAACTGCAGATCTGGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTGACTGACGT TGAGGCT CGAAAGCGTGGGGAGCAAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTACTAGGTGTCGGTGTGCAAAGCACATCGGTGCCGCAG
CAAACGCAATAAGTAGTCCACCTGGGGAGTACGT TCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAA
GCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGGTCTTGACATCCGGATGACGGGCGAGTA
ATGTCGCCGTCCCTTCGGGGCATCCGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTATCTTCAGTAGCCAGCATATARAGGTGGGCACTCTGGAGAGACTGCCAGGGAGA
ACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGGCCAGGGCTACACACGTGCTACAATGGCGTA
AACAAAGGGAAGCGAGAGGGTGACCTGAAGCGAATCCCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCG
ACTACATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACC
GCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGCCAGTGACCCAACCTTAGAGGAGGGAGCTGT CGAAGGCGGGA
CGGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 134

| PROKKA_01948 16S ribosomal RNA gene
TACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGARGCGCTGTTTT
CAGAATCTTCGGAGGAAGAGGACAGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGCAACCTGCCTCATACAGG
GGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGGACCGCATGGTGTAGTGTGAAAAACTCCGGTG
GTATGAGATGGACCCGCGTCTGATTAGGTAGT TGGTGGGGTAAAGGCCTACCAAGCCGACGATCAGTAGCCGACCTG
AGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAA
TGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGA
AGATGACGGTACCTGAGTAAGAAGCACCGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGGTGCAAGCGTTA
TCCGGATTTACTGGGTGTARAGGGAGCGTAGACGGATAGGCAAGT CTGGAGTGAAAACCCAGGGCTCAACCCTGGGA
CTGCTTTGGAAACTGCAGATCTGGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTGACTGACGT TGAGGCT CGAAAGCGTGGGGAGCAAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTACTAGGTGTCGGTGTGCAAAGCACATCGGTGCCGCAG

CAAACGCAATAAGTAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAA

GCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGGTCTTGACATCCGGATGACGGGCGAGTA

170



US 10,555,980 B2
171

-continued
ATGTCGCCETCCCTTCGGGGCATCCGAGACAGGTGGTGCATGETTGTCGTCAGCTCGTGT CGTGAGATGTTGGGTTA

AGTCCCGCAACGAGCGCAACCCTTATCTTCAGTAGCCAGCATATARAGGTGGGCACTCTGGAGAGACTGCCAGGGAGA
ACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGGCCAGGGCTACACACGTGCTACAATGGCGTA
AACAAAGGGAAGCGAGAGGGTGACCTGGAGCGAATCCCAAAAATAACGT CTCAGTTCGGATTGTAGTCTGCAACTCG
ACTACATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACC
GCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGCCAGTGACCCAACCTTAGAGGAGGGAGCTGT CGAAGGCGGGA
CGGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 135
| PROKKA_02310 16S ribosomal RNA gene
TACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGARGCGCTGTTTT
CAGAATCTTCGGAGGAAGAGGACAGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGCAACCTGCCTCATACAGG
GGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGGACCGCATGGTGTAGTGTGAAAAACTCCGGTG
GTATGAGATGGACCCGCGTCTGATTAGGTAGT TGGTGGGGTAAAGGCCTACCAAGCCGACGATCAGTAGCCGACCTG
AGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAA
TGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGA
AGATGACGGTACCTGAGTAAGAAGCACCGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGGTGCAAGCGTTA
TCCGGATTTACTGGGTGTARAGGGAGCGTAGACGGATAGGCAAGT CTGGAGTGAAAACCCAGGGCTCAACCCTGGGA
CTGCTTTGGAAACTGCAGATCTGGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTGACTGACGT TGAGGCT CGAAAGCGTGGGGAGCAAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTACTAGGTGTCGGTGTGCAAAGCACATCGGTGCCGCAG
CAAACGCAATAAGTAGTCCACCTGGGGAGTACGT TCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAA
GCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGGTCTTGACATCCGGATGACGGGCGAGTA
ATGTCGCCGTCCCTTCGGGGCATCCGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTATCTTCAGTAGCCAGCATATARAGGTGGGCACTCTGGAGAGACTGCCAGGGAGA
ACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGGCCAGGGCTACACACGTGCTACAATGGCGTA
AACAAAGGGAAGCGAGAGGGTGACCTGAAGCGAATCCCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCG
ACTACATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACC
GCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGCCAGTGACCCAACCTTAGAGGAGGGAGCTGT CGAAGGCGGGA
CGGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 136

| PROKKA_02993 16S ribosomal RNA gene
TACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGARGCGCTGTTTT
CAGAATCTTCGGAGGAAGAGGACAGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGCAACCTGCCTCATACAGG
GGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGGACCGCATGGTGTAGTGTGAAAAACTCCGGTG
GTATGAGATGGACCCGCGTCTGATTAGGTAGT TGGTGGGGTAAAGGCCTACCAAGCCGACGATCAGTAGCCGACCTG
AGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAA
TGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGA
AGATGACGGTACCTGAGTAAGAAGCACCGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGGTGCAAGCGTTA
TCCGGATTTACTGGGTGTARAGGGAGCGTAGACGGATAGGCAAGT CTGGAGTGAAAACCCAGGGCTCAACCCTGGGA
CTGCTTTGGAAACTGCAGATCTGGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTGACTGACGT TGAGGCT CGAAAGCGTGGGGAGCAAACA

GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTACTAGGTGTCGGTGTGCAAAGCACATCGGTGCCGCAG

CAAACGCAATAAGTAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACAA
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GCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCT TACCTGGT CTTGACATC CGGATGACGGGCGAGTA

ATGTCGCCGTCCCTTCGGGGCATCCGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTATCTTCAGTAGCCAGCATATARAGGTGGGCACTCTGGAGAGACTGCCAGGGAGA
ACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGGCCAGGGCTACACACGTGCTACAATGGCGTA
AACAAAGGGAAGCGAGAGGGTGACCTGGAGCGAATCCCAAAAATAACGT CTCAGTTCGGATTGTAGTCTGCAACTCG
ACTACATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACC
GCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGCCAGTGACCCAACCTTAGAGGAGGGAGCTGT CGAAGGCGGGA
CGGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 137
| PROKKA_00436 16S ribosomal RNA gene
ATGAGAGTTTGATCCTAGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGAAGCAATTTAACG
GAAGTTTTCGGATGGAAGT TGAATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTTGTACTGGG
GGACAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGTATCGCATGATACAGTGTGAAAAACTCCGGTGG
TACAAGATGGACCCGCGTCTGAT TAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCARACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAAT
GGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGARGAA
AATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGTAAAGCAAGTCTGAAGTGAAAGCCCGCGGCTCAACTGCGGGAC
TGCTTTGGAAACTGTTTAACTGGAGTGTCGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGACTTACTGGACGATAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTTGGGGAGCAAAGCTCTTCGGTGCCGTCGC
ARACGCAGTAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGARACT CAAAGGAAT TGACGGGGACCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCGATCCGACGGGGGAGTAA
CGTCCCCTTCCCTTCGGGGCGGAGAAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCTTATTCTAAGTAGCCAGCGGTTCGGCCGGGAACTCTTGGGAGACTGCCAGGGATAA
CCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGATCTGGGCTACACACGTGCTACAATGGCGTAA
ACAAAGAGAAGCAAGACCGCGAGGTGGAGCAAATCTCAAAAATAACGTCTCAGTTCGGACTGCAGGCTGCAACTCGC
CTGCACGAAGCTGGAATCGCTAGTAATCGCGAAT CAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCG
CCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGCAAGGAGGGAGCTGCCGRAAGGCGGGACT
GATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGARAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 138
| PROKKA_00685 16S ribosomal RNA gene
ATGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGAAGCGATTTAACG
GARATTTTCGGATGGAAGT TGAATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTTGTACTGGG
GGACAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGTATCGCATGATACAGTGTGAAAAACTCCGGTGG
TACAAGATGGACCCGCGTCTGAT TAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCARACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAAT
GGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGARGAA
AATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGTAAAGCAAGTCTGAAGTGAAAGCCCGCGGCTCAACTGCGGGAC
TGCTTTGGAAACTGTTTAACTGGAGTGTCGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATT

AGGAGGAACACCAGTGGCGAAGGCGACTTACTGGACGATAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAG

GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTTGGGGAGCAAAGCTCTTCGGTGCCGTCGC
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ARACGCAGTAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACT CAAAGGAATTGACGGGGACCCGCACAAG

CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCGATCCGACGGGGGAGTAA
CGTCCCCTTCCCTTCGGGGCGGAGAAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCTTATTCTAAGTAGCCAGCGGTTCGGCCGGGAACTCTTGGGAGACTGCCAGGGATAA
CCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGATCTGGGCTACACACGTGCTACAATGGCGTAA
ACAAAGAGAAGCAAGACCGCGAGGTGGAGCAAATCTCAAAAATAACGTCTCAGTTCGGACTGCAGGCTGCAACTCGC
CTGCACGAAGCTGGAATCGCTAGTAATCGCGAAT CAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCG
CCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGCAAGGAGGGAGCTGCCGRAAGGCGGGACT
GATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGARAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 139
| PROKKA_01171 16S ribosomal RNA gene
ATGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGAAGCGATTTAACG
GAAGTTTTCGGATGGAAGT TGAATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTTGTACTGGG
GGACAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGTATCGCATGATACAGTGTGAAAAACTCCGGTGG
TACAAGATGGACCCGCGTCTGAT TAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCARACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAAT
GGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGARGAA
AATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGTAAAGCAAGTCTGAAGTGAAAGCCCGCGGCTCAACTGCGGGAC
TGCTTTGGAAACTGTTTAACTGGAGTGTCGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGACTTACTGGACGATAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTTGGGGAGCAAAGCTCTTCGGTGCCGTCGC
ARACGCAGTAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGARACT CAAAGGAAT TGACGGGGACCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCGATCCGACGGGGGAGTAA
CGTCCCCTTCCCTTCGGGGCGGAGAAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCTTATTCTAAGTAGCCAGCGGTTCGGCCGGGAACTCTTGGGAGACTGCCAGGGATAA
CCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGATCTGGGCTACACACGTGCTACAATGGCGTAA
ACAAAGAGAAGCAAGACCGCGAGGTGGAGCAAATCTCAAAAATAACGTCTCAGTTCGGACTGCAGGCTGCAACTCGC
CTGCACGAAGCTGGAATCGCTAGTAATCGCGAAT CAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCG
CCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGCAAGGAGGGAGCTGCCGRAAGGCGGGACT
GATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGARAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 140

| PROKKA_05969 16S ribosomal RNA gene
ATGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGAAGCGATTTAACG
GAAGTTTTCGGATGGAAGT TGGATTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTTGTACTGGG
GGACAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAGTATCGCATGATACAGTGTGAAAAACTCCGGTGG
TACAAGATGGACCCGCGTCTGAT TAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCGACGATCAGTAGCCGACCTGA
GAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCARACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAAT
GGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGARGAA
AATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTAT
CCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGTAAAGCAAGTCTGAAGTGAAAGCCCGCGGCTCAACTGCGGGAC

TGCTTTGGAAACTGTTTAACTGGAGTGTCGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATT

AGGAGGAACACCAGTGGCGAAGGCGACTTACTGGACGATAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAG
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GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTTGGCGAGCAAAGCTCTTCGGTGCCGTCGC

ARACGCAGTAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGARACT CAAAGGAAT TGACGGGGACCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCGATCCGACGGGGGAGTAA
CGTCCCCTTCCCTTCGGGGCGGAGAAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCTTATTCTAAGTAGCCAGCGGTTCGGCCGGGAACTCTTGGGAGACTGCCAGGGATAA
CCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGATCTGGGCTACACACGTGCTACAATGGCGTAA
ACAAAGAGAAGCAAGACCGCGAGGTGGAGCAAATCTCAAAAATAACGTCTCAGTTCGGACTGCAGGCTGCAACTCGC
CTGCACGAAGCTGGAATCGCTAGTAATCGCGAAT CAGAATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCG
CCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGCAAGGAGGGAGCTGCCGRAAGGCGGGACT
GATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGARAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 141
| PROKKA_00279 16S ribosomal RNA gene
ATCAGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT CGAGCGAAGCACTTAAG
TGGATCTCTTCGGATTGAAACTTATTTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAG
GGGGATAACAGTTAGAAATGGCTGCTAATACCGCATAAGCGCACAGGACCGCATGGTCTGGTGTGAAAAACTCCGGT
GGTATGAGATGGACCCGCGTCTGATTAGCTAGTTGGAGGGGTAACGGCCCACCAAGGCGACGATCAGTAGCCGGCCT
GAGAGGGTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACA
ATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATCTCGGTATGTAAACTTCTAT CAGCAGGGAAG
ARAATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTT
ATCCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGAAGAGCAAGTCTGATGTGAAAGGCTGGGGCTTAACCCCAGG
ACTGCATTGGAAACTGTTTTTCTAGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATA
TTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAAC
AGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCA
GCAAACGCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACA
AGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCCTCTGACCGGCCCGT
AACGGGGCCTTCCCTTCGGGGCAGAGGAGACAGGTGGTGCATGGT TGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
ARAGTCCCGCAACGAGCGCAACCCCTATCCTTAGTAGCCAGCAGGTGAAGCTGGGCACTCTAGGGAGACTGCCGGGGA
TAACCCGGAGGAAGGCGGGGACGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCG
TAAACAAAGGGAAGCGAGACAGCGATGTTGAGCAAATCCCAAAAATAACGTCCCAGTTCGGACTGCAGTCTGCAACT
CGACTGCACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGT CGCGGTGAATACGTTCCCGGGTCTTGTACACA
CCGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGT CAGTGACCCAACCTTTTAGGAGGGAGCTGCCGAAGGCGG
GACCGATAACTGGGGTGAAGT CGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 142
| PROKKA_01221 16S ribosomal RNA gene
ATCAGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT CGAGCGAAGCACTTAAG
TGGATCTCTTCGGATTGAAACTTATTTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAG
GGGGATAACAGTTAGAAATGGCTGCTAATACCGCATAAGCGCACAGGACCGCATGGTCTGGTGTGAAAAACTCCGGT
GGTATGAGATGGACCCGCGTCTGATTAGCTAGTTGGAGGGGTAACGGCCCACCAAGGCGACGATCAGTAGCCGGCCT
GAGAGGGTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACA
ATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATCTCGGTATGTAAACTTCTAT CAGCAGGGAAG
ARAATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTT

ATCCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGAAGAGCAAGTCTGATGTGAAAGGCTGGGGCTTAACCCCAGG

ACTGCATTGGAAACTGTTTTTCTAGAGTGCCGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATA
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TTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGG TAACTGACGTTGAGGC TCGARAGCGTGGGGAGCAAAC

AGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCA
GCAAACGCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACA
AGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCCTCTGACCGGCCCGT
AACGGGGCCTTCCCTTCGGGGCAGAGGAGACAGGTGGTGCATGGT TGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
ARAGTCCCGCAACGAGCGCAACCCCTATCCTTAGTAGCCAGCAGGTGAAGCTGGGCACTCTAGGGAGACTGCCGGGGA
TAACCCGGAGGAAGGCGGGGACGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCG
TAAACARAAGGGAAGCGGGACAGCGATGTTGAGCAAATCCCAAAAATAACGTCCCAGTTCGGACTGCAGTCTGCAACT
CGACTGCACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGT CGCGGTGAATACGTTCCCGGGTCTTGTACACA
CCGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGT CAGTGACCCAACCTTACAGGAGGGAGCTGCCGAAGGCGG
GACCGATAACTGGGGTGAAGT CGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 143
| PROKKA_02318 16S ribosomal RNA gene
ATCAGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT CGAGCGAAGCACTTAAG
TGGATCTCTTCGGATTGAAGCTTATTTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAG
GGGGATAACAGTTAGAAATGGCTGCTAATACCGCATAAGCGCACAGGACCGCATGGTCTGGTGTGAAAAACTCCGGT
GGTATGAGATGGACCCGCGTCTGATTAGCTAGTTGGAGGGGTAACGGCCCACCAAGGCGACGATCAGTAGCCGGCCT
GAGAGGGTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACA
ATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATCTCGGTATGTAAACTTCTAT CAGCAGGGAAG
ARAATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTT
ATCCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGAAGAGCAAGTCTGATGTGAAAGGCTGGGGCTTAACCCCAGG
ACTGCATTGGAAACTGTTTTTCTAGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATA
TTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAAC
AGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCA
GCAAACGCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACA
AGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCCTCTGACCGGCCCGT
AACGGGGCCTTCCCTTCGGGGCAGAGGAGACAGGTGGTGCATGGT TGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
ARAGTCCCGCAACGAGCGCAACCCCTATCCTTAGTAGCCAGCAGGTGAAGCTGGGCACTCTAGGGAGACTGCCGGGGA
TAACCCGGAGGAAGGCGGGGACGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCG
TAAACAAAGGGAAGCGAGACAGCGATGTTGAGCAAATCCCAAAAATAACGTCCCAGTTCGGACTGCAGTCTGCAACT
CGACTGCACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGT CGCGGTGAATACGTTCCCGGGTCTTGTACACA
CCGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGT CAGTGACCCAACCTTACAGGAGGGAGCTGCCGAAGGCGG
GACCGATAACTGGGGTGAAGT CGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 144

| PROKKA_02336 16S ribosomal RNA gene
ATCAGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT CGAGCGAAGCACTTAAG
CGGATCTCTTCGGATTGAAACTTATTTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAG
GGGGATAACAGTTAGAAATGGCTGCTAATACCGCATAAGCGCACAGGACCGCATGGTCTGGTGTGAAAAACTCCGGT
GGTATGAGATGGACCCGCGTCTGATTAGCTAGTTGGAGGGGTAACGGCCCACCAAGGCGACGATCAGTAGCCGGCCT
GAGAGGGTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACA
ATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATCTCGGTATGTAAACTTCTAT CAGCAGGGAAG

AAAATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTT

ATCCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGAAGAGCAAGTCTGATGTGAAAGGCTGGGGCTTAACCCCAGG
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ACTGCATTGGAAACTGT TTTTCTAGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGARATGCGTAGATA

TTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGGTAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAAC
AGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCA
GCAAACGCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACA
AGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCCTCTGACCGGCCCGT
AACGGGGCCTTCCCTTCGGGGCAGAGGAGACAGGTGGTGCATGGT TGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
ARAGTCCCGCAACGAGCGCAACCCCTATCCTTAGTAGCCAGCAGGTGAAGCTGGGCACTCTAGGGAGACTGCCGGGGA
TAACCCGGAGGAAGGCGGGGACGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCG
TAAACAAAGGGAAGCGAGACAGCGATGTTGAGCAAATCCCAAAAATAACGTCCCAGTTCGGACTGCAGTCTGCAACT
CGACTGCACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGT CGCGGTGAATACGTTCCCGGGTCTTGTACACA
CCGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGT CAGTGACCCAACCTTACAGGAGGGAGCTGCCGAAGGCGG
GACCGATAACTGGGGTGAAGT CGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 145
| PROKKA_04947 16S ribosomal RNA gene
ATCAGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT CGAGCGAAGCACTTAAG
TGGATCTCTTCGGATTGAAACTTATTTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAG
GGGGATAACAGTTAGAAATGGCTGCTAATACCGCATAAGCGCACAGGACCGCATGGTCTGGTGTGAAAAACTCCGGT
GGTATGAGATGGACCCGCGTCTGATTAGCTAGTTGGAGGGGTAACGGCCCACCAAGGCGACGATCAGTAGCCGGCCT
GAGAGGGTGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACA
ATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATCTCGGTATGTAAACTTCTAT CAGCAGGGAAG
ARAATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTT
ATCCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGAAGAGCAAGTCTGATGTGAAAGGCTGGGGCTTAACCCCAGG
ACTGCATTGGAAACTGTTTTTCTAGAGTGCCGGAGAGGTAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATA
TTAGGAGGAACATCAGTGGCGAAGGCGGCTTACTGGACGGTAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAAC
AGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCA
GCAAACGCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCGCACA
AGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCCTCTGACCGGCCCGT
AACGGGGCCTTCCCTTCGGGGCAGAGGAGACAGGTGGTGCATGGT TGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
ARAGTCCCGCAACGAGCGCAACCCCTATCCTTAGTAGCCAGCAGGTGAAGCTGGGCACTCTAGGGAGACTGCCGGGGA
TAACCCGGAGGAAGGCGGGGACGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGCG
TAAACAAAGGGAAGCGAGACAGCGATGTTGAGCAAATCCCAAAAATAACGTCCTAGTTCGGACTGCAGTCTGCAACT
CGACTGCACGAAGCTGGAATCGCTAGTAATCGCGAATCAGAATGT CGCGGTGAATACGTTCCCGGGTCTTGTACACA
CCGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGT CAGTGACCCAACCTTACAGGAGGGAGCTGCCGAAGGCGG
GACCGATAACTGGGGTGAAGT CGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 146

| PROKKA_00208 16S ribosomal RNA gene
AACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAAGCACTTAAGT
TTGATTCTTCGGATGAAGACTTT TGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGG
GGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGACCACGGTACCGCATGGTACAGTGGTAAAAACTCCGGTG
GTATGAGATGGACCCGCGTCTGATTAGGTAGT TGGTGGGGTAACGGCCTACCAAGCCGACGATCAGTAGCCGACCTG
AGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAA

TGGAGGAAACTCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGA

AAATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTA
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TCCGGATTTACTGGGTGTAAAGGCAGCCTAGACGGCACGGCAAGC CAGATGTGARAGCCCGGGGCTCAACCCCGGGA

CTGCATTTGGAACTGCTGAGCTAGAGTGTCGGAGAGGCAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCTTGCTGGACGATGACTGACGT TGAGGCT CGAAAGCGTGGGGAGCAAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTGCTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCAG
CTAACGCAATAAGCAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCARAGGAATTGACGGGGACCCGCACAA
GCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGATCTTGACATCCCGATGACCGCTTCGTA
ATGGAAGTTTTTCTTCGGAACATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCCTATCTTCAGTAGCCAGCAGGTTAAGCTGGGCACTCTGGAGAGACTGCCAGGGAT
AACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCAGGGCTACACACGTGCTACAATGGCGT
ARACAAAGAGAAGCGAACTCGCGAGGGTAAGCAAATCTCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTC
GACTACATGAAGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACAC
CGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGTAAGGAGGGAGCTGCCGAAGGTGGGA
CCGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 147
| PROKKA_00340 16S ribosomal RNA gene
ARACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCARAGTCGAGCGAAGCACTTTGGA
ARAGATTCTTCGGATGATTTCCTTTGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGG
GGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGACCACGGTACCGCATGGTACAGTGGTAAAAACTCCGGTG
GTATGAGATGGACCCGCGTCTGATTAGGTAGT TGGTGGGGTAACGGCCTACCAAGCCGACGATCAGTAGCCGACCTG
AGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAA
TGGAGGAAACTCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGA
ARATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTA
TCCGGATTTACTGGGTGTARAGGGAGCGTAGACGGCACGGCAAGCCAGATGTGAAAGCCCGGGGCTCAACCCCGGAL
TGCATTTGGAACTGCTGAGCTAGAGTGTCGGAGAGGCAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGGCTTGCTGGACGATGACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTGCTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCAGC
TAACGCAATAAGCAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAACT CAAAGGAAT TGACGGGGACCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGATCTTGACATCCCGATGACCGCTTCGTAA
TGGAAGCTTTTCTTCGGAACATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCCTATCTTCAGTAGCCAGCAGGTTAAGCTGGGCACTCTGGAGAGACTGCCAGGGATA
ACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCAGGGCTACACACGTGCTACAATGGCGTA
AACAAAGAGAAGCGAACTCGCGAGGGTAAGCAAATCTCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCG
ACTACATGAAGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACACC
GCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGTAAGGAGGGAGCTGCCGAAGGTGGGAC
CGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 148

| PROKKA_01031 16S ribosomal RNA gene
AACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAAGCACTTAAGT
TTGATTCTTCGGATGAAGACTTT TGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGG
GGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGACCACGGTACCGCATGGTACAGTGGTAAAAACTCCGGTG
GTATGAGATGGACCCGCGTCTGATTAGGTAGT TGGTGGGGTAACGGCCTACCAAGCCGACGATCAGTAGCCGACCTG

AGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAA

TGGAGGAAACTCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGA

184



US 10,555,980 B2
185

-continued
ARATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCAAGCGTTA

TCCGGATTTACTGGGTGTARAGGGAGCGTAGACGGCACGGCAAGCCAGATGTGAAAGCCCGGGGCTCAACCCCGGGA
CTGCATTTGGAACTGCTGAGCTAGAGTGTCGGAGAGGCAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCTTGCTGGACGATGACTGACGT TGAGGCT CGAAAGCGTGGGGAGCAAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTGCTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCAG
CTAACGCAATAAGCAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCARAGGAATTGACGGGGACCCGCACAA
GCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGATCTTGACATCCCGATGACCGCTTCGTA
ATGGAAGCTTTTCTTCGGAACATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCCTATCTTCAGTAGCCAGCAGGTTAAGCTGGGCACTCTGGAGAGACTGCCAGGGAT
AACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCAGGGCTACACACGTGCTACAATGGCGT
ARACAAAGAGAAGCGAACTCGCGAGGGTAAGCAAATCTCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTC
GACTACATGAAGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACAC
CGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGTAAGGAGGGAGCTGCCGAAGGTGGGA
CCGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 149
| PROKKA_01840 16S ribosomal RNA gene
ARACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCARAGTCGAGCGAAGCACTTTGGA
ARAGATTCTTCGGATGATTTCCTTTGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGG
GGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGACCACGGTACCGCATGGTACAGTGGTAAAAACTCCGGTG
GTATGAGATGGACCCGCGTCTGATTAGGTAGT TGGTGGGGTAACGGCCTACCAAGCCGACGATCAGTAGCCGACCTG
AGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAA
TGGAGGAAACTCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGA
ARATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTA
TCCGGATTTACTGGGTGTARAGGGAGCGTAGACGGCACGGCAAGCCAGATGTGAAAGCCCGGGGCTCAACCCCGGGA
CTGCATTTGGAACTGCTGAGCTAGAGTGTCGGAGAGGCAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCTTGCTGGACGATGACTGACGT TGAGGCT CGAAAGCGTGGGGAGCAAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTGCTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCAG
CTAACGCAATAAGCAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCARAGGAATTGACGGGGACCCGCACAA
GCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGATCTTGACATCCCGATGACCGCTTCGTA
ATGGAAGCTTTTCTTCGGAACATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCCTATCTTCAGTAGCCAGCAGGTTAAGCTGGGCACTCTGGAGAGACTGCCAGGGAT
AACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCAGGGCTACACACGTGCTACAATGGCGT
ARACAAAGAGAAGCGAACTCGCGAGGGTAAGCAAATCTCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTC
GACTACATGAAGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACAC
CGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGTAAGGAGGGAGCTGCCGAAGGTGGGA
CCGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 150

| PROKKA_02944 16S ribosomal RNA gene
AACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAAGCGCTTAAGT
TTGATTCTTCGGATGAAGACTTT TGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGG
GGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGACCACGGTACCGCATGGTACAGTGGTAAAAACTCCGGTG

GTATGAGATGGACCCGCGTCTGATTAGGTAGT TGGTGGGGTAACGGCCTACCAAGCCGACGATCAGTAGCCGACCTG

AGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAA
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TGGAGGAAACTC TGATGCAGCGACGCCGCGTGAAGGATGAAGTAT TTCGGTATGTAAACT TC TATCAGCAGGGAAGA

ARATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTA
TCCGGATTTACTGGGTGTARAGGGAGCGTAGACGGCACGGCAAGCCAGATGTGAAAGCCCGGGCTCAACCCCGGGAL
TGCATTTGGAACTGCTGAGCTAGAGTGTCGGAGAGGCAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATT
AGGAGGAACACCAGTGGCGAAGGCGGCTTGCTGGACGATGACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTGCTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCAGC
TAACGCAATAAGCAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAACT CAAAGGAAT TGACGGGGACCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGATCTTGACATCCCGATGACCGCTTCGTAA
TGGAAGTTTTTCTTCGGAACATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCCTATCTTCAGTAGCCAGCAGGTTAAGCTGGGCACTCTGGAGAGACTGCCAGGGATA
ACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCAGGGCTACACACGTGCTACAATGGCGTA
AACAAAGAGAGGCAAACTCGCGAGGGTAAGCAAATCTCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCG
ACTACATGAAGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACACC
GCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGTAAGGAGGGAGCTGCCGAAGGTGGGAC
CGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 151
| PROKKA_04036 16S ribosomal RNA gene
AACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCARGTCGAGCGAAGCGCTTTGGG
ARAGATTCTTCGGATGATTTCCTTTGTGACTGAGCGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCATACAGG
GGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGACCACGGTACCGCATGGTACAGTGGTAAAAACTCCGGTG
GTATGAGATGGACCCGCGTTTGATTAGGTAGT TGGTGGGGTAACGGCCTACCAAGCCGACGATCAGTAGCCGACCTG
AGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAA
TGGAGGAAACTCTGATGCAGCGACGCCGCGTGAAGGATGAAGTATTTCGGTATGTAAACTTCTATCAGCAGGGAAGA
ARATGACGGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTA
TCCGGATTTACTGGGTGTARAGGGAGCGTAGACGGCACGGCAAGCCAGATGTGAAAGCCCGGGGCTCAACCCCGGGA
CTGCATTTGGAACTGCTGAGCTAGAGTGTCGGAGAGGCAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATAT
TAGGAGGAACACCAGTGGCGAAGGCGGCTTGCTGGACGATGACTGACGT TGAGGCT CGAAAGCGTGGGGAGCAAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGACTGCTAGGTGTCGGGTGGCAAAGCCATTCGGTGCCGCAG
CTAACGCAATAAGCAGTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCARAGGAATTGACGGGGACCCGCACAA
GCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGATCTTGACATCCCGATGACTGCTTCGTA
ATGGAAGTTTTTCTTCGGAACATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCCTATCTTCAGTAGCCAGCAGGTTAAGCTGGGCACTCTGGAGAGACTGCCAGGGAT
AACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCAGGGCTACACACGTGCTACAATGGCGT
ARACAAAGAGAAGCGAACTCGCGAGGGTAAGCAAATCTCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTC
GACTACATGAAGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACAC
CGCCCGTCACACCATGGGAGTCAGTAACGCCCGAAGTCAGTGACCCAACCGTAAGGAGGGAGCTGCCGAAGGTGGGA
CCGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO: 152
| PROKKA_00437 16S ribosomal RNA gene
ATGGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCATGCCTAATACATGCAAGTCGAACGAAGTTTCGAGGA
AGCTTGCTTCCARAGAGACTTAGTGGCGAACGGGTGAGTAACACGTAGGTAACCTGCCCATGTGTCCGGGATAACTG

CTGGAAACGGTAGCTAAAACCGGATAGGTATACAGAGCGCATGCTCAGTATATTAAAGCGCCCATCAAGGCGTGAAC

ATGGATGGACCTGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGATGATGCGTAGCCGGCCTGAGA
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GGGTAAACGGCCACATTGGGACTGAGACACGGCCCARACT CCTACGGCAGGCAGCAGTAGGGAATTTTCGTCAATGG

GGGAAACCCTGAACGAGCAATGCCGCGTGAGTGAAGAAGGTCTTCGGATCGTAAAGCTCTGT TGTAAGTGARGAACG
GCTCATAGAGGAAATGCTATGGGAGTGACGGTAGCTTACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGT
AATACGTAGGTGGCAAGCGTTATCCGGAATCATTGGGCGTAAAGGGTGCGTAGGTGGCGTACTAAGTCTGTAGTAAA
AGGCAATGGCTCAACCATTGTAAGCTATGGAAACTGGTATGCTGGAGTGCAGAAGAGGGCGATGGAATTCCATGTGT
AGCGGTAAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGTCGCCTGGTCTGTAACTGACACTGAGGCA
CGAAAGCGTGGGGAGCAAATAGGATTAGATACCCTAGTAGTCCACGCCGTAAACGATGAGAACTAAGTGTTGGAGGA
ATTCAGTGCTGCAGTTAACGCAATAAGTTCTCCGCCTGGGGAGTATGCACGCAAGTGTGAAACT CAAAGGAATTGAC
GGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGCCTTGACATGGAA
ACAAATACCCTAGAGATAGGGGGATAATTATGGATCACACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCGCATGTTACCAGCATCAAGTTGGGGACTCATGCGAGACTG
CCGGTGACAAACCGGAGGAAGGTGGGGATGACGT CAAATCATCATGCCCCTTATGGCCTGGGCTACACACGTACTAC
AATGGCGGCCACAAAGAGCAGCGACACAGTGATGTGAAGCGAATCTCATAAAGGTCGTCTCAGTTCGGATTGAAGTC
TGCAACTCGACTTCATGAAGTCGGAATCGCTAGTAATCGCAGATCAGCATGCTGCGGTGAATACGTTCTCGGGCCTT
GTACACACCGCCCGTCAAACCATGGGAGTCAGTAATACCCGAAGCCGGTGGCATAACCGTAAGGAGTGAGCCGTCGA
AGGTAGGACCGATGACTGGGGTTAAGTCGTAACAAGGTATCCCTACGGGAACGTGGGGATGGATCACCTCCTTT
SEQ ID NO: 153
| PROKKA_00896 16S ribosomal RNA gene
ATGGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCATGCCTAATACATGCAAGTCGAACGAAGTTTCGAGGA
AGCTTGCTTCCARAGAGACTTAGTGGCGAACGGGTGAGTAACACGTAGGTAACCTGCCCATGTGTCCGGGATAACTG
CTGGAAACGGTAGCTAAAACCGGATAGGTATACAGAGCGCATGCTCAGTATATTAAAGCGCCCATCAAGGCGTGAAC
ATGGATGGACCTGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCCCACCAAGGCGATGATGCGTAGCCGGCCTGAGA
GGGTAAACGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATTTTCGTCAATGG
GGGAAACCCTGAACGAGCAATGCCGCGTGAGTGAAGAAGGTCTTCGGATCGTAAAGCTCTGT TGTAAGTGARGAACG
GCTCATAGAGGAAATGCTATGGGAGTGACGGTAGCTTACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGT
AATACGTAGGTGGCAAGCGTTATCCGGAATCATTGGGCGTAAAGGGTGCGTAGGTGGCGTACTAAGTCTGTAGTAAA
AGGCAATGGCTCAACCATTGTAAGCTATGGAAACTGGTATGCTGGAGTGCAGAAGAGGGCGATGGAATTCCATGTGT
AGCGGTAAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGTCGCCTGGTCTGTAACTGACACTGAGGCA
CGAAAGCGTGGGGAGCAAATAGGATTAGATACCCTAGTAGTCCACGCCGTAAACGATGAGAACTAAGTGTTGGAGGA
ATTCAGTGCTGCAGTTAACGCAATAAGTTCTCCGCCTGGGGAGTATGCACGCAAGTGTGAAACT CAAAGGAATTGAC
GGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGCCTTGACATGGAA
ACAAATACCCTAGAGATAGGGGGATAATTATGGATCACACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCGCATGTTACCAGCATCAAGTTGGGGACTCATGCGAGACTG
CCGGTGACAAACCGGAGGAAGGTGGGGATGACGT CAAATCATCATGCCCCTTATGGCCTGGGCTACACACGTACTAC
AATGGCGGCCACAAAGAGCAGCGACACAGTGATGTGAAGCGAATCTCATAAAGGTCGTCTCAGTTCGGATTGAAGTC
TGCAACTCGACTTCATGAAGTCGGAATCGCTAGTAATCGCAGATCAGCATGCTGCGGTGAATACGTTCTCGGGCCTT
GTACACACCGCCCGTCAAACCATGGGAGTCAGTAATACCCGAAGCCGGTGGCATAACCGTAAGGAGTGAGCCGTCGA
AGGTAGGACCGATGACTGGGGTTAAGTCGTAACAAGGTATCCCTACGGGAACGTGGGGATGGATCACCTCCTTT
SEQ ID NO: 154

| PROKKA_02845 16S ribosomal RNA gene
ATGGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCATGCCTAATACATGCAAGTCGAACGAAGTTTCGAGGA

AGCTTGCTTCCAAAGAGACTTAGTGGCGAACGGGTGAGTAACACGTAGGTAACCTGCCCATGTGTCCGGGATAACTG

CTGGAAACGGTAGCTAAAACCGGATAGGTATACAGAGCGCATGCTCAGTATATTAAAGCGCCCATCAAGGCGTGAAC
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ATGGATGGACCTGCGGECGCAT TAGC TAGTTGGTGAGGTAACGGCTCACCAAGGCCATGATGCGTAGCCGGCCTGAGA

GGGTAAACGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATTTTCGTCAATGG
GGGAAACCCTGAACGAGCAATGCCGCGTGAGTGAAGAAGGTCTTCGGATCGTAAAGCTCTGT TGTAAGTGARGAACG
GCTCATAGAGGAAATGCTATGGGAGTGACGGTAGCTTACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGT
AATACGTAGGTGGCAAGCGTTATCCGGAATCATTGGGCGTAAAGGGTGCGTAGGTGGCGTACTAAGTCTGTAGTAAA
AGGCAATGGCTCAACCATTGTAAGCTATGGAAACTGGTATGCTGGAGTGCAGAAGAGGGCGATGGAATTCCATGTGT
AGCGGTAAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGTCGCCTGGTCTGTAACTGACACTGAGGCA
CGAAAGCGTGGGGAGCAAATAGGATTAGATACCCTAGTAGTCCACGCCGTAAACGATGAGAACTAAGTGTTGGAGGA
ATTCAGTGCTGCAGTTAACGCAATAAGTTCTCCGCCTGGGGAGTATGCACGCAAGTGTGAAACT CAAAGGAATTGAC
GGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGCCTTGACATGGAA
ACAAATACCCTAGAGATAGGGGGATAATTATGGATCACACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCGCATGTTACCAGCATCAAGTTGGGGACTCATGCGAGACTG
CCGGTGACAAACCGGAGGAAGGTGGGGATGACGT CAAATCATCATGCCCCTTATGGCCTGGGCTACACACGTACTAC
AATGGCGGCCACAAAGAGCAGCGACACAGTGATGTGAAGCGAATCTCATAAAGGTCGTCTCAGTTCGGATTGAAGTC
TGCAACTCGACTTCATGAAGTCGGAATCGCTAGTAATCGCAGATCAGCATGCTGCGGTGAATACGTTCTCGGGCCTT
GTACACACCGCCCGTCAAACCATGGGAGTCAGTAATACCCGAAGCCGGTGGCATAACCGTAAGGAGTGAGCCGTCGA
AGGTAGGACCGATGACTGGGGTTAAGTCGTAACAAGGTATCCCTACGGGAACGTGGGGATGGATCACCTCCTTT
SEQ ID NO: 155
| PROKKA_04164 16S ribosomal RNA gene
ATGGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCATGCCTAATACATGCAAGTCGAACGAAGTTTCGAGGA
AGCTTGCTTCCARAGAGACTTAGTGGCGAACGGGTGAGTAACACGTAGGTAACCTGCCCATGTGTCCGGGATAACTG
CTGGAAACGGTAGCTAAAACCGGATAGGTATACAGAGCGCATGCTCAGTATATTAAAGCGCCCATCAAGGCGTGAAC
ATGGATGGACCTGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCCCACCAAGGCGATGATGCGTAGCCGGCCTGAGA
GGGTAAACGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATTTTCGTCAATGG
GGGAAACCCTGAACGAGCAATGCCGCGTGAGTGAAGAAGGTCTTCGGATCGTAAAGCTCTGT TGTAAGTGARGAACG
GCTCATAGAGGAAATGCTATGGGAGTGACGGTAGCTTACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGT
AATACGTAGGTGGCAAGCGTTATCCGGAATCATTGGGCGTAAAGGGTGCGTAGGTGGCGTACTAAGTCTGTAGTAAA
AGGCAATGGCTCAACCATTGTAAGCTATGGAAACTGGTATGCTGGAGTGCAGAAGAGGGCGATGGAATTCCATGTGT
AGCGGTAAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGTCGCCTGGTCTGTAACTGACACTGAGGCA
CGAAAGCGTGGGGAGCAAATAGGATTAGATACCCTAGTAGTCCACGCCGTAAACGATGAGAACTAAGTGTTGGAGGA
ATTCAGTGCTGCAGTTAACGCAATAAGTTCTCCGCCTGGGGAGTATGCACGCAAGTGTGAAACT CAAAGGAATTGAC
GGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGCCTTGACATGGAA
ACAAATACCCTAGAGATAGGGGGATAATTATGGATCACACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCGCATGTTACCAGCATCAAGTTGGGGACTCATGCGAGACTG
CCGGTGACAAACCGGAGGAAGGTGGGGATGACGT CAAATCATCATGCCCCTTATGGCCTGGGCTACACACGTACTAC
AATGGCGACCACAAAGAGCAGCGACACAGTGATGTGAAGCGAATCTCATAAAGGTCGTCTCAGTTCGGATTGAAGTC
TGCAACTCGACTTCATGAAGTCGGAATCGCTAGTAATCGCAGATCAGCATGCTGCGGTGAATACGTTCTCGGGCCTT
GTACACACCGCCCGTCAAACCATGGGAGTCAGTAATACCCGAAGCCGGTGGCATAACCGCAAGGAGTGAGCCGTCGA
AGGTAGGACCGATGACTGGGGTTAAGTCGTAACAAGGTATCCCTACGGGAACGTGGGGATGGATCACCTCCTTT
SEQ ID NO: 156

| PROKKA_04921 16S ribosomal RNA gene

ATGGAGAGTTTGATCCTGGCT CAGGATGAACGCTGGCGGCATGCCTAATACATGCAAGTCGAACGAAGTTTCGAGGA

AGCTTGCTTCCAAAGAGACTTAGTGGCGAACGGGTGAGTAACACGTAGGTAACCTGCCCATGTGTCCGGGATAACTG
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CTGGARAACGGTAGCTAARACCGGATAGGTATACAGAGCGCATGCTCAGTATAT TAAAGCGCCCATCARAGGCGTGAAC

ATGGATGGACCTGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCCCACCAAGGCGATGATGCGTAGCCGGCCTGAGA
GGGTAAACGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATTTTCGTCAATGG
GGGAAACCCTGAACGAGCAATGCCGCGTGAGTGAAGAAGGTCTTCGGATCGTAAAGCTCTGT TGTAAGTGARGAACG
GCTCATAGAGGAAATGCTATGGGAGTGACGGTAGCTTACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGT
AATACGTAGGTGGCAAGCGTTATCCGGAATCATTGGGCGTAAAGGGTGCGTAGGTGGCGTACTAAGTCTGTAGTAAA
AGGCAATGGCTCAACCATTGTAAGCTATGGAAACTGGTATGCTGGAGTGCAGAAGAGGGCGATGGAATTCCATGTGT
AGCGGTAAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGTCGCCTGGTCTGTAACTGACACTGAGGCA
CGAAAGCGTGGGGAGCAAATAGGATTAGATACCCTAGTAGTCCACGCCGTAAACGATGAGAACTAAGTGTTGGAGGA
ATTCAGTGCTGCAGTTAACGCAATAAGTTCTCCGCCTGGGGAGTATGCACGCAAGTGTGAAACT CAAAGGAATTGAC
GGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGCCTTGACATGGAA
ACAAATACCCTAGAGATAGGGGGATAATTATGGATCACACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCGCATGTTACCAGCATCAAGTTGGGGACTCATGCGAGACTG
CCGGTGACAAACCGGAGGAAGGTGGGGATGACGT CAAATCATCATGCCCCTTATGGCCTGGGCTACACACGTACTAC
AATGGCGGCCACAAAGAGCAGCGACACAGTGATGTGAAGCGAATCTCATAAAGGTCGTCTCAGTTCGGATTGAAGTC
TGCAACTCGACTTCATGAAGTCGGAATCGCTAGTAATCGCAGATCAGCATGCTGCGGTGAATACGTTCTCGGGCCTT
GTACACACCGCCCGTCAAACCATGGGAGTCAGTAATACCCGAAGCCGGTGGCATAACCGTAAGGAGTGAGCCGTCGA
AGGTAGGACCGATGACTGGGGTTAAGTCGTAACAAGGTATCCCTACGGGAACGTGGGGATGGATCACCTCCTTT
SEQ ID NO: 157

| PROKKA_00199 16S ribosomal RNA gene
TATTGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT CGAACGGGGTGCTCATG
ACGGAGGATTCGTCCAACGGATTGAGT TACCTAGTGGCGGACGGGTGAGTAACGCGTGAGGAACCTGCCTTGGAGAG
GGGAATAACACTCCGAAAGGAGTGCTAATACCGCATGATGCAGTTGGGTCGCATGGCTCTGACTGCCAAAGATTTAT
CGCTCTGAGATGGCCTCGCGTCTGATTAGCTAGTAGGCGGGGTAACGGCCCACCTAGGCGACGATCAGTAGCCGGAC
TGAGAGGTTGACCGGCCACATTGGGACTGAGACACGGCCCAGACT CCTACGGGAGGCAGCAGTGGGGAATATTGGGC
AATGGGCGCAAGCCTGACCCAGCAACGCCGCGTGAAGGAAGAAGGCTTTCGGGTTGTAAACTTCTTTTGTCGGGGAC
GARACAAATGACGGTACCCGACGAATAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAG
CGTTATCCGGATTTACTGGGTGTAAAGGGCGTGTAGGCGGGAT TGCAAGTCAGATGTGAAAACTGGGGGCTCAACCT
CCAGCCTGCATTTGAAACTGTAGTTCTTGAGTGCTGGAGAGGCAATCGGAATTCCGTGTGTAGCGGTGAAATGCGTA
GATATACGGAGGAACACCAGTGGCGAAGGCGGATTGCTGGACAGTAACTGACGCTGAGGCGCGAAAGCGTGGGGAGC
ARACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGGATACTAGGTGTGGGGGT CTGACCCCCTCCGTGCC
GCAGTTAACACAATAAGTATCCCACCTGGGGAGTACGATCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGC
ACAAGCGGTGGAGTATGTGGTTTAATT CGAAGCAACGCGAAGAACCTTACCAGGGCTTGACATCCCACTAACGAAGC
AGAGATGCATTAGGTGCCCTTCGGGGAAAGTGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGT
TGGGTTAAGTCCCGCAACGAGCGCAACCCTTATTGTTAGT TGCTACGCAAGAGCACTCTAGCGAGACTGCCGTTGAC
ARAACGGAGGAAGGTGGGGACGACGTCAAATCATCATGCCCCTTATGTCCTGGGCCACACACGTACTACAATGGTGG
TTAACAGAGGGAGGCAATACCGCGAGGTGGAGCAAATCCCTAAAAGCCATCCCAGT TCGGATTGCAGGCTGARACCC
GCCTGTATGAAGTTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACAC
CGCCCGTCACACCATGAGAGTCGGGAACACCCGAAGTCCGTAGCCTAACCGCAAGGAGGGCGCGGCCGAAGGTGGGT

TCGATAATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
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SEQ ID NO: 158
| PROKKA_00208 16S ribosomal RNA gene
TATTGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT CGAACGGGGTGCTCATG
ACGGAGGATTCGTCCAACGGATTGAGT TACCTAGTGGCGGACGGGTGAGTAACGCGTGAGGAACCTGCCTTGGAGAG
GGGAATAACACTCCGAAAGGAGTGCTAATACCGCATGATGCAGTTGGGTCGCATGGCTCTGACTGCCAAAGATTTAT
CGCTCTGAGATGGCCTCGCGTCTGATTAGCTAGTAGGCGGGGTAACGGCCCACCTAGGCGACGATCAGTAGCCGGAC
TGAGAGGTTGACCGGCCACATTGGGACTGAGACACGGCCCAGACT CCTACGGGAGGCAGCAGTGGGGAATATTGGGC
AATGGGCGCAAGCCTGACCCAGCAACGCCGCGTGAAGGAAGAAGGCTTTCGGGTTGTAAACTTCTTTTGTCGGGGAC
GARACAAATGACGGTACCCGACGAATAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAG
CGTTATCCGGATTTACTGGGTGTAAAGGGCGTGTAGGCGGGAT TGCAAGTCAGATGTGAAAACTGGGGGCTCAACCT
CCAGCCTGCATTTGAAACTGTAGTTCTTGAGTGCTGGAGAGGCAATCGGAATTCCGTGTGTAGCGGTGAAATGCGTA
GATATACGGAGGAACACCAGTGGCGAAGGCGGATTGCTGGACAGTAACTGACGCTGAGGCGCGAAAGCGTGGGGAGC
ARACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGGATACTAGGTGTGGGGGGTCTGACCCCCTCCGTGC
CGCAGTTAACACAATAAGTATCCCACCTGGGGAGTACGATCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCG
CACAAGCGGTGGAGTATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGGCTTGACATCCCACTAACGAAG
CAGAGATGCATTAGGTGCCCTTCGGGGARAGTGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATG
TTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATTGTTAGTTGCTACGCAAGAGCACTCTAGCGAGACTGCCGTTGA
CAAAACGGAGGAAGGTGGGGACGACGTCAAATCATCATGCCCCTTATGTCCTGGGCCACACACGTACTACAATGGTG
GTTAACAGAGGGAGGCAATACCGCGAGGTGGAGCAARATCCCTAAAAGCCATCCCAGTTCGGATTGCAGGCTGARACC
CGCCTGTATGAAGTTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCATGAGAGTCGGGAACACCCGAAGT CCGTAGCCTAACCGCAAGGAGGGCGCGGCCGAAGGTGGG
TTCGATAATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
SEQ ID NO: 159

| PROKKA_04460 16S ribosomal RNA gene
TATTGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT CGAACGGGGTGCTCATG
ACGGAGGATTCGTCCAACGGATTGAGT TACCTAGTGGCGGACGGGTGAGTAACGCGTGAGGAACCTGCCTTGGAGAG
GGGAATAACACTCCGAAAGGAGTGCTAATACCGCATAATGCAGTTGGGTCGCATGGCTCTGACTGCCAAAGATTTAT
CGCTCTGAGATGGCCTCGCGTCTGATTAGCTAGTAGGCGGGGTAACGGCCCACCTAGGCGACGATCAGTAGCCGGAC
TGAGAGGTTGACCGGCCACATTGGGACTGAGACACGGCCCAGACT CCTACGGGAGGCAGCAGTGGGGAATATTGGGC
AATGGGCGCAAGCCTGACCCAGCAACGCCGCGTGAAGGAAGAAGGCTTTCGGGTTGTAAACTTCTTTTGTCAGGGAC
GARACAAATGACGGTACCTGACGAATAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAG
CGTTATCCGGATTTACTGGGTGTAAAGGGCGTGTAGGCGGGAT TGCAAGTCAGATGTGAAAACTGGGGGCTCAACCT
CCAGCCTGCATTTGAAACTGTAGTTCTTGAGTGCTGGAGAGGCAATCGGAATTCCGTGTGTAGCGGTGAAATGCGTA
GATATACGGAGGAACACCAGTGGCGAAGGCGGATTGCTGGACAGTAACTGACGCTGAGGCGCGAAAGCGTGGGGAGC
ARACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGGATACTAGGTGTGGGGGGTCTGACCCCTCCGTGCC
GCAGTTAACACAATAAGTATCCCACCTGGGGAGTACGATCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGC
ACAAGCGGTGGAGTATGTGGTTTAATT CGAAGCAACGCGAAGAACCTTACCAGGGCTTGACATCCCACTAACGAAGC
AGAGATGCATTAGGTGCCCTTCGGGGAAAGTGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGT
TGGGTTAAGTCCCGCAACGAGCGCAACCCTTATTGTTAGT TGCTACGCAAGAGCACTCTAGCGAGACTGCCGTTGAC
ARAACGGAGGAAGGTGGGGACGACGTCAAATCATCATGCCCCTTATGTCCTGGGCCACACACGTACTACAATGGTGG

TTAACAGAGGGAGGCAATACCGCGAGGTGGAGCAAATCCCTAAAAGCCATCCCAGTTCGGATTGCAGGCTGAAACCC

GCCTGTATGAAGTTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACAC
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CGCCCGTCACACCATGAGAGT CGGGAACACCCGAAGTCCGTAGCCTAACCGCAAGGAGGGCGCGGCCGAAGGTGGGET

TCGATAATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT

This invention is not limited in its application to the
details of construction and the arrangement of components
set forth in the following description or illustrated in the
drawings. The invention is capable of other embodiments
and of being practiced or of being carried out in various
ways. Also, the phraseology and terminology used herein is
for the purpose of description and should not be regarded as
limiting. The use of “including,” “comprising,” or “having,”
“containing,” “involving,” and variations thereof herein, is
meant to encompass the items listed thereafter and equiva-
lents thereof as well as additional items.

Unless otherwise defined herein, scientific and technical
terms used in connection with the present disclosure shall
have the meanings that are commonly understood by those
of ordinary skill in the art. Further, unless otherwise required
by context, singular terms shall include pluralities and plural
terms hall include the singular. The methods and techniques
of the present disclosure are generally performed according
to conventional methods well-known in the art. Generally,
nomenclatures used in connection with, and techniques of
biochemistry, enzymology, molecular and cellular biology,
microbiology, virology, cell or tissue culture, genetics and
protein and nucleic chemistry described herein are those
well-known and commonly used in the art. The methods and
techniques of the present disclosure are generally performed
according to conventional methods well known in the art
and as described in various general and more specific
references that are cited and discussed throughout the pres-
ent specification unless otherwise indicated.

The present invention is further illustrated by the follow-
ing Examples, which in no way should be construed as
further limiting. The entire contents of all of the references
(including literature references, issued patents, published
patent applications, and co-pending patent applications)
cited throughout this application are hereby expressly incor-
porated by reference, in particular for the teaching that is
referenced hereinabove. However, the citation of any refer-
ence is not intended to be an admission that the reference is
prior art.

EXAMPLES
Example 1: Mouse Model of C. difficile Infection

Mouse Husbandry

Experiments were performed using C57BL/6] female
mice purchased from Jackson Laboratories (Bar Harbor,
Me.) and housed in ventilated sterile cages. All animals were
maintained in a specific-pathogen-free facility. Animals
were acclimated to the vivarium for at least 3 days prior to
study (i.e., commencing antibiotic courses). For experiments
involving C. difficile infection, mice were administered
10-10* C. difficile VPI 10463 spores in 200 ul PBS by oral
gavage. Experiments were performed in compliance with
institutional guidelines and approved by the institution’s
Institutional Animal Care and Use Committee. Sterile food
and drinking water were provided to the animals
Live Biotherapeutic Product (LBP) Preparation

Individual bacterial strains were isolated from fecal mate-
rial obtained from healthy donors. The individual strains
were struck out from 15% glycerol freezer stocks onto EG
(Eggerth Gagnon) agar plates containing 5% horse blood in
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an anaerobic chamber and incubated for 24-48 hours at 37°
C. Colonies were inoculated into pre-reduced liquid Peptone
Yeast Glucose (PYG) media and grown for 24-48 hours until
dense (static in the anaerobic chamber). Optical density
(ODgq) of the cultures was assessed and live biotherapeutic
product (LBP) cocktails were prepared inside an anaerobic
chamber adjusting inputs based upon OD,, for equal CFU
ratio cocktails in PBS (sterile, pre-treated).

C. Difficile Colony Forming Unit (CFU) Determination

Fecal pellets were collected, transported to an anaerobic
chamber (<2 hours), and manually homogenized in 500 pl
of pre-reduced PBS using a pipette tip and through repeated
pipetting. Serial dilutions of fecal homogenates were pre-
pared in pre-reduced PBS, 100 puL of which was spread onto
cycloserine-cefoxitin-fructose agar with sodium tauro-
cholate (TCCFA) plates, and incubated anaerobically at 37°
C. C. difficile CFUs were enumerated at 48 hours.

Murine Susceptibility to C. difficile Infection

Groups of mice were evaluated for susceptibility to C.
difficile using three antibiotic regimen protocols: (1) an
antibiotic cocktail, (2) clindamycin administration, or (3)
cefoperazone administration (FIGS. 2 and 3). The antibiotic
cocktail consisted of kanamycin (0.4 mg/ml), gentamicin
(0.035 mg/ml), colistin (0.056 mg/ml), metronidazole (0.215
mg/ml), vancomycin (0.045 mg/ml) in the drinking water
from day -10 to day -3, followed by a single intraperitoneal
clindamycin injection (200 pg/mouse). The clindamycin
administration involved a single intraperitoneal injection of
clindamycin (200 pg/mouse) on day -1. The notation of
days is relative to day 0, the day of C. difficile infection.

Mice were treated with the indicated antibiotic regimen as
described above and then infected with either 10 or 10* C.
difficile spores by oral gavage on day 0 (FIGS. 2 and 3). An
additional experimental arm was added to the antibiotic
treatment model in which mice were treated with vancomy-
cin after C. difficile infection (FIG. 47J; black triangles).

Mice were monitored daily following infection for mor-
tality/survival (FIGS. 4A-4D) and weight (FIGS. 4E-4H).
Fecal pellets were also collected daily and used for C.
difficile CFU enumeration, presented as CFU/gram feces
(FIGS. 41-4L).

The groups of mice that received cefoperazone treatment
had a significant change in weight (FIG. 4H) and substantial
C. difficile bacterial load in the fecal pellets (FIG. 4L.), even
following administration with 10 C. difficile spores. These
results indicated that the cefoperazone pre-treatment regi-
men provided a good model for C. difficile infection and for
evaluating protection and/or treatment of C. difficile infec-
tion. In the absence of antibiotic treatment prior to infection,
C. difficile infection was not established (FIG. 4I) and all
mice survived (FIG. 4A) without significant change in body
weight (FIG. 4E).

Example 2: Live Biotherapeutic Product (LBP)
Preparations Protect Against C. difficile Infection

The following LBP compositions were evaluated for their
capacity to protect and/or treat C. difficile infection:

Composition A,

Composition B,

Composition C,

Composition D,
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Composition E (See e.g., Narushima et al., Gut Microbes
(2014) 5(3) 333-339), and

Composition I: a mixture of Clostridium scindens,
Pseudoflavonifractor capillosus and Blautia hansenii (FIG.
5).

In general, LBP cocktails were mixed in PYG media, and
each mouse was administered a dose by oral gavage in 250
uL pre-reduced PBS (media-free). For composition E, bac-
teria were mixed in equal volumes (not equal ratios/CFUs)
and administered in a 250 pl. dose. Each LBP of Compo-
sitions A-D contained 10® CFUs total in a 250 uL dose,
comprised of 107 CFU of each of the bacterial strains (FIG.
1), for a total of 10° CFU administered to each animal.
Composition I contained a total of 10° CFUs in a 250 pL
dose (approximately 333,000 of each of the 3 bacteria
mixed).

Groups of mice were subjected to cefoperazone treatment,
as described in Example 1, and were administered the
indicated composition by oral gavage 2 days after the
cessation of cefoperazone treatment. Twenty-four hours
later, the mice were subjected to infection with 10* C.
difficile spores (FIG. 5). Mice evaluated for survival/mor-
tality (FIG. 6), weight (FIGS. 7A-71, and C. difficile CFUs
(FIGS. 8A-8C). The results show that administration of
Composition B prior to C. difficile infection is an effective
protection and/or treatment against C. difficile infection.

Example 3: Composition B Protects Against and/or
Treats C. difficile Infection

Groups of 10-12 week old mice were used in the C.
difficile mouse model (FIG. 9). Mice were subjected to
cefoperazone treatment as described in Example 1. One
group of mice was then administered Composition B (10®
CFU per mouse) administered by oral gavage, as described
in Examples 1 and 2, 2 days after the cessation of cefop-
erazone treatment. The other group of mice did not receive
a live biotherapeutic product after cefoperazone treatment
(control). Twenty-four hours later, the mice were subjected
to C. difficile infection (10* C. difficile spores) and then
evaluated for survival/mortality (FIG. 10), weight (FIG. 11),
and C. difficile burden (CFUs per gram feces; FIG. 12).
These results confirm the results of Example 2 that demon-
strate treatment with Composition B prior to C. difficile
infection is an effective protection and/or treatment against
C. difficile infection.

Example 4: LBP Composition F Protects Against
and/or Treat C. difficile Infection

FIG. 13 shows the strains of live biotherapeutic product
(LBP) Composition F. The genus-species classification indi-
cates the closest species based on the sequence of the
isolated strain. FIG. 14 shows the classification by
Clostridium cluster of the strains in Composition F.

Groups of mice were administered cefoperazone, as
described in the Examples above, then administered LBPs or
fecal matter transplant (FMT) from mice or human (FIG.
15). Composition B was administered to the indicated
groups on day -1; days -2 and -1; or on days -2, -1, 1, 2,
and 3, relative to infection with 10* C. difficile spores.
Composition F was administered to the indicated groups on
day -1 or on days -2, -1, 1, 2, and 3, relative to adminis-
tration of C. difficile spores. Additional groups received
FMT from mice or from humans (200 pL. of a 10% fecal
sample s per mouse). Mice were then evaluated for survival/
mortality (FIG. 16), weight (FIGS. 17A-17H), and C. dif-
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ficile burden (CFU/gram feces) on days 1, 3, 8 and 17 after
infection (FIGS. 18A and 18B). The data demonstrate that
Composition B, Composition F, and FMT protect against
and/or treat C. difficile infection.

Example 5: LBP Compositions Protect Against
and/or Treat C. difficile Infection

FIG. 19 shows the strains of LBP Composition G. The
genus-species notation indicates the closest species based on
the sequence of the isolated strain. Composition G includes
a subset of the strains of Composition F. Groups of mice
were administered cefoperazone, as described in the
Examples above, then administered the LBP:

Composition B;

Composition B-1 (Composition B with Bacteroides

added);

Composition B-2 (Composition B from which Flavoni-

fractor plautii was removed and Bacteroides added);

Composition F;

Composition G

Human fecal samples subjected to ethanol treatment;

Composition B subjected to ethanol treatment;

Composition B that had been frozen; or

Composition J: Clostridium innocuum, Clostridium bol-

teae and Clostridium symbiosum subjected to ethanol
treatment;
(See also FIG. 20).

The Bacteroides strain used in Composition B-1 and B-2
was Bacteroides ovatus (strain identifier 211-B; SEQ ID
NO: 83).

Mice were challenged with C. difficile VPI 10463 spores
(10%) and monitored daily (Day O to Day 7 post C. difficile
infection) for survival/mortality (FIGS. 21 and 23) and
change in weight (FIGS. 22A-22] and 24). These data show
that the compositions protect against and/or treat C. difficile
infection.

Example 6: LBP Compositions Protect Against
and/or Treat C. difficile Infection

Groups of mice were subjected to cefoperazone treatment,
as described above, then administered human fecal matter
transplant, Composition B, Composition B+4 spores, or
Composition H (FIG. 25). “Composition B+4 spores” refers
to Composition B plus the following four strains in spore
form: Clostridium bolteae, Anaerotruncus colihominis,
Clostridium symbiosum and Clostridium innocuum. Com-
position H contains the following six strains in spore form:

Clostridium bolteae, Anaerotruncus colihominis,
Clostridium symbiosum, Clostridium innocuum,
Clostridium disporicum and Erysipelatoclostridium ramo-

sum (FIG. 26).

Mice were then challenged with C. difficile infection with
10* C. difficile VPI 10463 spores and monitored for survival/
mortality (FIGS. 27A and 28A), weight (FIGS. 27B and
28B). Mice that lost more than 20% body weight relative to
baseline were included in mortality numbers in survival
curves. The C. difficile burden was assessed by CFU in fecal
pellets on days 1, 4 and 19 after infection (FIGS. 29A-29C).

These data indicate that Composition B as well as other
compositions can improve survival in the cefoperazone-
induced C. difficile mouse model and protect against and/or
treat C. difficile infection.

Example 7: C. difficile Toxin Experiment

Vero cells, epithelial cells derived from African Green
Monkey kidney epithelium, are sensitive to a variety of
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bacterial toxins, including C. difficile Toxin B. Exposure of
cells to C. difficile Toxin B results in inhibition of the
function of Rho, Rac, and Cdc42 leading to a decline in
F-actin, a change in cell morphology (e.g., cell rounding),
and eventually apoptosis.

To determine whether administration of bacterial compo-
sitions described herein has an effect on the production or
activity of C. difficile Toxin B, a cellular assay was per-
formed. Briefly, groups of mice were treated with cefopera-
zone, as described above, and administered human fecal
matter transplant (FMT) (“4-3”); Composition B (*5-37);
Composition B plus four strains in spore form: Clostridium
bolteae, Anaerotruncus colihominis, Clostridium symbio-
sum and Clostridium innocuum (“7-4”), or no treatment.
Each of the groups of mice were then exposed to C. difficile
infection with 10* C. difficile spores. The groups of mice that
did not receive a treatment after cefoperazone administration
and prior to C. difficile infection are referred to as “2-1
(Cdiff)” and “2-4 (Cdif).” An additional group of mice was
not exposed to C. difficile as indicated by “N3 (Healthy)”.

Fecal pellets were collected from each of the groups of
mice, weighed, and homogenized in PBS and normalized to
a fixed concentration (~25 mg/ml). The samples were
centrifuged to prepare a clarified supernatant, which was
then diluted in 10-fold serial dilutions to produce a range
from 1:10 to 1:107° dilutions of clarified pellet supernatant.
Vero cell cultures were exposed to the diluted samples for
approximately 18 hours, then visualized by phase contract
microscopy to assess morphological changes (i.e., cell
rounding) associated with C. difficile toxin exposure. The
cells were scored based on the highest concentration of
supernatant that did not yield a change in morphology (FIG.
30). The samples from mice that had been treated with
Composition B prior to C. difficile infection had reduced
amounts of C. difficile Toxin B, as compared to samples
from control mice that did not receive a treatment after
cefoperazone administration and prior to C. difficile infec-
tion (“2-1 (Cdit)” and “2-4 (Cdifl)”) as well as compared to
samples from mice that received FMT. Notably, the samples
from mice that had been treated with Composition B also
had reduced amounts of C. difficile Toxin B, as compared to
samples from mice that had been treated with Composition
B with additional spores.

Example 8: In Vitro Competition Between
Compositions B and C. difficile

Composition B was assessed for its ability to suppress
Clostridium difficile growth by an in vitro mixed culture
competition assay. From glycerol freezer stocks, individual
strains of Composition B, C. difficile (Cdiff), Clostridium
bifermentans, and Bacteroides thetaiotaomicron were struck
out onto Eggerth-Gagnon agar plates with horse blood
(EG+HB). Single colonies of each of the strains were
subsequently inoculated into brain heart infusion (BHI)
liquid media and allowed to grow in pure culture for 24-48
hours. Turbid cultures were sub-cultured then grown to
exponential phase and finally diluted and combined to
prepare a mixed culture with an optical density (ODg) of
0.1. Exponential phase Cdiff culture was added to the mixed
culture at a final concentration with an OD of 0.1. After the
cultures were combined and incubated for 2-3 hours,
samples were collected, serially diluted, and plated on
Taurocholate-Cycloserine-Cefoxitin-Fructose Agar (TC-
CFA) plates to select for Cdiff growth. After 48-72 hours, the
colony forming units (CFUs) of Cdiff in each competition
experiment were determined by manual colony counting.
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EG+HB agar plates were prepared according to standard
procedures and reduced in an anaerobic environment for at
least 6-8 hours prior to use. Liquid BHI medium was
obtained from BD Biosciences (Catalog #211059, San Jose,
Calif.), prepared according to the manufacturer’s instruc-
tions, and reduced in an anaerobic environment for at least
18-24 hours prior to use. TCCFA plates were prepared
according to standard procedures and reduced in an anaero-
bic environment for at least 6-8 hours prior to use.
Clostridium difficile strain used in the experiments: Ameri-
can Type Culture Collection (ATCC) 43255.

TABLE 4

Composition B strains

Composition B

VE202-7
VE202-13
VE202-14
VE202-16
Strain #16
Strain #170
Strain #189
Strain #211

Strains were struck out onto EG+HB agar plates from
frozen glycerol stocks inside an anaerobic chamber for
48-72 hours. Single colonies were inoculated into 10 mL of
BHI media and grown 24-48 hours at 37° C. in the anaerobic
chamber. Turbid cultures were then diluted to an OD of 0.1
and grown for 2-3 hours at 37° C. in the anaerobic chamber.
Exponential phase cultures were diluted and combined at
equivalent ODs. For the competition assay, each of the
strains of Combination B (Table 4) were combined in equal
parts, based on ODy, to reach a final consortium ODy,, of
0.1. C. bifermentans and B. thetaiotaomicron were setup to
compete with Cdiff individually at an OD of 0.1. The OD600
for Cdiff in each of the mixed culture competition experi-
ments was 0.1. After combination, the cultures were incu-
bated for 2-3 hours at 37° C. in the anaerobic chamber, then
prepared for enumerations on Cdiff selective plates.

TCCFA plates are selective for Cdiff growth, and none of
the Combination B strains, nor either of the control strains
(C. bifermentans and B. thetaiotaomicron), grow on these
plates. Inside an anaerobic chamber, a 100 pl. sample of
each competition culture was collected and serially diluted
1:10 to reach a final dilution of 1x107°. Plates for CFU
enumeration were prepared by spreading 100 plL. of each of
the 1x10™* through 1x10~° dilutions on TCCFA plates using
sterile spreading loops. CFU plates were incubated for 48-72
hours at 37° C. in the anaerobic chamber. CFU enumeration
was completed by manually counting colonies.

To determine the effect of competition, the ratio of CFUs
determined for the competition samples and Cdiff alone was
calculated and expressed as a percentage. Inhibition of Cdiff
growth by the Composition B cocktail was compared to the
responses of B. thetaiotaomicron (negative control) and C.
bifermentans (positive control). The results are shown in
Table 5 and FIG. 31.
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TABLE 5

Summary Results for In Vitro Competition

No Competition Competition Competition
Experiment  Competing with B. with C. with Com-
Number Strain(s)  thetaiotaomicron bifermentans  position B
n=1 100 33.8
n=2 100 9.90 0.1 0.5
n=3 100 115 395 33.1
n=4 100 41.3 0.7 0.7
n=>5 100 105 14.1 20.9
n=26 100 57.4 4.1 1.6
Mean 100 65.6 11.7 151
Std. Dev. 0 43.8 16.5 16.2
Total N 6 5 5 6

Data is expressed as Cdiff CFU as a percentage of control.
Each n is representative of a single biological replicate,
independent of other measurements.

In in vitro competition, Composition B inhibited Cdiff
growth to 15.1£16.2% of control (absence of competing
strain(s)). This result is consistent with the inhibition
observed by the positive control, C. bifermentans, of
11.7£16.5% of control. B. thetaiotaomicron, a negative
control, yielded a negligible effect on Cdiff growth at
65.6x£43.8% of control. Given the variability inherent in the
assessment of CFU, inhibition of growth to <25% of control
is considered to be significant inhibition and both the
positive control and Composition B cocktail meet this
threshold of activity. The Composition B consortium attenu-
ated Cdiff growth in vitro comparable to the direct compe-
tition observed by C. bifermentans. Direct competition with
B. thetaiotaomicron did not significantly inhibit Cdiff
growth.

Example 9: Determination of In Vitro Short-Chain
Fatty Acid Production

Each strain of Composition B was assessed for individual
short-chain fatty acid (SCFA) production in vitro. Compo-
sition B strains were grown in pure cultures inside an
anaerobic chamber. Spent supernatant from liquid media
cultures was harvested by centrifugation, filter sterilized,
and then stored at <-70° C. Frozen clarified supernatant
specimens were analyzed for short-chain fatty acids (SC-
FAs).

EG+HB agar plates (Eggerth-Gagnon agar plates with
horse blood) were prepared according to standard methods
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and reduced in an anaerobic environment for at least 6-8
hours prior to use. Liquid PYG medium (pre-formulated,
pre-reduced) was obtained from Anaerobe Systems
(Catalog#AS-822; Morgan Hill, Calif.).

Strains were struck out onto EG+HB agar plates from
frozen 15% glycerol stocks inside an anaerobic chamber for
48-72 hours. Single colonies were inoculated into 7 mL
PYG media and grown 24-48 hours at 37° C. in the
anaerobic chamber. Unless otherwise noted, when the opti-
cal density (OD) was =20.2, samples were collected for CFU
enumeration and filtration. Inside an anaerobic chamber, a
100 pL. sample of turbid culture was collected and serially
diluted 1:10 to reach a final dilution of 1x107°. Plates for
CFU enumeration were prepared by spreading 100 pl./di-
lution for the 1x10~* through 1x107% dilutions on EG+HB
agar plates using sterile glass beads. CFU plates were
incubated for 48-72 hours in the anaerobic chamber. CFU
enumeration was completed using the EasyCount 2 (bio-
Mérieux SA, Marcy-1’Etoile, France). Immediately after
samples of turbid cultures were collected for CFU enumera-
tion, the remaining turbid cultures were centrifuged at
approximately 1000 RCF for 10 minutes to pellet cellular
debris. The clarified supernatants were transferred to a 0.2
um plate filter and vacuum filtered to remove any remaining
particulates prior to bioanalysis. In the event of blockage in
the filter plate, clarified supernatants were manually filtered
using 0.2 pum syringe filters. Filtered supernatants were
aliquoted and stored at <-70° C. prior to bioanalysis of
SCFAs.

To facilitate easier comparisons between samples, raw
SCFA data (ug/mL) was normalized by the log,, of corre-
sponding determined/estimated CFU for the culture. The
results are depicted in Table 6 and Table 7 below.

TABLE 6

Enumerated CFUs for Composition B Strains

Enumerated CFU

Sample ID OD600 (CFU/mL)
VE202-7 >2 6.11E+08
VE202-13 0.8 4.00E+08
VE202-14 >2 1.60E+09
VE202-16 1.92 1.28E+09
#16 1.97 1.69E+08
#170 1.8 1.08E+08
#189 1.03 1.74E+09
#211 0.35 3.71E+08
TABLE 7

SFCAs produced by individual Composition B strains

Normalized (ug/Log(CFU/mL)*mL)

Sample Iso- 2-Methyl-  Iso-

D Acetate Propionate butyrate Butyrate  butyrate valerate Valerate Hexanoate
VE202-7 123.7 0.077 0.102 0.208 0.015 0.056 BLOQ 0.031
VE202-13  30.1 0.545 0.116 34.452 0.288 0.188  0.097 0.034
VE202-14 110.5 0.054 0.022 0.248 0.011 0.014 BLOQ 0.009
VE202-16 313.2 0.000 0.000 0.280 0.004 0.000  BLOQ 0.009

#16 104.0 0.005 0.000 50.988 0.014 0.033  BLOQ 0.009

# 170 87.1 0.055 0.025 0.215 0.011 0.039  BLOQ 0.016
# 189 0.0 BLOQ 0.000 35751 0.005 0.019  0.339 0.587
#211 57.6 5.289 0.000 78.227 0.028 0.050  0.053 0.095
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Seven strains of Composition B were found to produce
significant quantities (>1 pg/Log(CFU/mL)*ml) of the
2-carbon SCFA, acetate. One strain, (#211), produced sub-
stantial quantities of the 3-carbon SCFA, propionate. Four

strains of Composition B produced substantial quantities of

the 4-carbon SCFA, butyrate. Trace quantities (<1 pg/Log
(CFU/mL)*mL) of other SCFAs were also produced by the
Composition B strains.

Example 10: Composition B Induces Regulatory T
Cells (Tress)

Each of the bacterial strains of Composition B were
grown to log phase, combined to a total dose of ~10® cfu per
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206

mouse. Germ-free mice were inoculated with Composition
B or a negative control by oral gavage and sacrificed
following four weeks of colonization. Lamina propria leu-
kocytes were isolated from colonic tissue of individual mice
by standard procedures and assessed by flow cytometry. The
regulatory T cell content was evaluated as the percentage of
Foxp3-positive cells among CD4+ T cells.

As shown in FIG. 32, mice that were inoculated with
Composition B were found to have significantly more regu-
latory T cells as compared to mice that were inoculated with
the control.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 159
<210>
<211>
<212>
<213>
<220>

<223>

SEQ ID NO 1

LENGTH: 210

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 1

gcceeggagcea gttgatgtga aggatgggte
tgagtgcegyg agggtaageg gaattcctag
gaacaccagt ggcgaaggcyg gcttactgga

gggagcaaac aggattagat accctggtaa

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 2

LENGTH: 184

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 2

ctaaccgtgg aggtcattgg aaactggtca acttgagtgce agaagaggga

catgtgtagce ggtgaaatgce gtagagatat ggaggaacac cagtggcgaa ggcggettee

tggtctgtaa ctgacactga ggcgcgaaag cgtggggggce aaacaggatt agatcccccg

gtaa

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 3

LENGTH: 196

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 3

atgaaagceg gggctcaacce ceggtactge tttggaaact gtttgacttg agtgcttgag

aggtaagtgyg aattcctagt gtagcgggaa atgtttagat attaggagga caccagtgge

gaaggcgget tactggactg taactgacgt tgtggetega tttgtgggga gcaaacagga

ttatatccce tggtaa

<210> SEQ ID NO 4

<211> LENGTH: 211

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

acctgtggac tgcattggaa ctgtcatact
tgtageggtyg aaatgegtag atattaggag

cggtaactga cgttgagget cgaaagegtg

60

120

180

210

agtggaattc 60
120
180

184

60

120

180

196
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208

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 4

cggaaggtct gatgtgaagg ttggggetta
gagtgccega gaggtaageg gaattcectag
ggaacaccag tggcgaaggc ggcttactgg

ggggagcaaa caggattaga taccctggta

ccceggactyg cattggaaac tgttttteta

tgtagcggtyg aaatgcttta gatattagga

acggtaactyg acgttgaggce tcgaaagegt

a

<210> SEQ ID NO 5

<211> LENGTH: 207

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 5

cgatgtctga gtgaaggetg gggcettacce caggactgea ttggaactgt ttttcetagag
tgceggagag gtaageggaa ttectagtgt ageggtgaaa tgcegtagata ttaggaggaa
caccagtgge gaaggcgget tactggacgg taactgacgt tgaggetega aagegtgggg
agcaaacagyg attagatacc ctggtaa

<210> SEQ ID NO 6

<211> LENGTH: 179

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 6

ttaaccaaga agtgcattgg aactgtcaga cttgggggaa aaaaagacag tgcaactcca

tgtgtagegyg tggaatgete catatatatg gaagaacacc agtggegaag geggetgtet

ggtctgcaac tgacgctgag gctcgaatte atgggtaaga aagtattagt cecttgtaa
<210> SEQ ID NO 7

<211> LENGTH: 214

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 7

acccgettgg tetgaggtga ggetgggget taaccccagg actgcattgg aaactgttgt
tctagagtge cggagaggta agcggaatte ctagtgtage ggtgaaatge gtagatatta
ggaggaacac cagtggcgaa ggcggcttac tggacggtaa ctgacgttga ggctcgaaag
cgtggggage aaacaggatt agataccctg gtaa

<210> SEQ ID NO 8

<211> LENGTH: 196

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 8

taggctgggyg cttaacccca ggactgecatt ggaaactgtt tttetagagt geccggagagg

taagcggaat tcctagtgta geggtgaaat gegtagatat taggaggaac accagtggeg
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-continued

210

aaggcggett actggacggt aactgacgtt gaggcetcgaa agegtgggga gcaaacagga

ttagataccce tggtaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 9

LENGTH: 297

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 9

ttgcattgga cactatgtca gctgagtgte ggagaggtaa gtggaattce tagtgtageg

gtgaaatgcg tagatattag gaggaacacc agtggcgaag gcggcttact geacgtttte

tgacgttgag gctcgaaate gtggggagca aacaaaaata gataccctgg tagtccacge

cgtaaacgat gcatactagg tgtcegggtgg caaagccatt cggtgecgca gcaaacgcaa

taagtatgcce acctggggag tacgttegeca agaatgaaac tcaaataaat tgacgga

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 10

LENGTH: 209

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 10

ccegtegtag atgtgaactg ggggctcace tccagectge atttgaaact gtagttettg

agtgctggag aggcaatcgg aattcegtgt gtageggtga aatgegtaga tatacggagg

aacaccagtyg gcgaaggcegg attgectggac agtaactgac getgaggege gaaagegtgg

ggagcaaaca ggattagata ccctcataa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 11

LENGTH: 401

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 11

acctgatgca gcgacgecge gtgagtgaag aagtattteg gtatgtaaag ctctatcage

agggaagaaa aaagacggta cctgactaag aagcccegge taactacgtg ccagcagecg

cggtaatacg tagggggcaa gegttateeg gaattactgg gtgtaaaggg tgcgtaggtg

gcatggtaag tcagaagtga aagccegggyg cttaaccceg ggactgettt tgaaactgte

atgctggagt gcaggagagg taagcggaat tcctagtgta geggtgaaat gegtagatat

taggaggaac accagtggceg aaggcggett actggactgt cactgacact gatgcacgaa

agcgtgggga gcaaacagga ttagatacce tggaagtcca t

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 12

LENGTH: 355

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 12

atgggagcegt agatggcgac tgggccatat gtgacageece tggtctcaac cccttaactg

catttggaac tgagtggctg gagtgtegga gaggcaggeg gaattectag tgtageggtg

180

196

60

120

180

240

297

60

120

180

209

60

120

180

240

300

360

401

60

120
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-continued
aaatgcgtag atattaggag gaacaccagt ggcgaaggeg gcectgctgga cgatgactga 180
cgttgaggcet cgaaagegtg gggagcaaac aggattagat accctggtag tccacgecgt 240
aaacgatgac tactaggtgt cgggtggcaa ggacattcgg tgccgcagca aacgcaataa 300
gtagtccace tggggagtac gttcgcaaga atgaaactca aaggaaattg acgga 355
<210> SEQ ID NO 13
<211> LENGTH: 197
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 13
cgcageggag tgtatcctag getcacctgg ctgetttega actggtttte tagatcgtgt 60
agagggggag attcctggtg tagcgtgaaa tgcgtagata tctggaggaa caccagtgge 120
gaaggcggee tectggacgg caactgacgt tgaggctcga aagtgtgggg agcaaacagyg 180
attagatacc ctggtaa 197
<210> SEQ ID NO 14
<211> LENGTH: 1522
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 14
tcaaagagtt tgatcctgge tcaggacgaa cgctggegge gegectaaca catgcaagte 60
gaacggagct tacgttttga agttttcgga tggacgaatg taagcttagt ggcggacggyg 120
tgagtaacac gtgagcaacc tgcctttcag agggggataa cagccggaaa cggctgctaa 180
taccgcatga tgttgegggg gcacatgecce ctgcaaccaa aggagcaatc cgctgaaaga 240
tgggctegeg tcecgattage cagttggegg ggtaacggece caccaaagceyg acgatcggta 300
geeggactga gaggttgaac ggccacattg ggactgagac acggcccaga ctectacggg 360
aggcagcagt gggggatatt gcacaatggg cgaaagcctyg atgcagcgac gccgegtgag 420
ggaagacggt cttcggattg taaacctcetg tetttgggga agaaaatgac ggtacccaaa 480
gaggaagcte cggctaacta cgtgccagca gecgceggtaa tacgtaggga gcaagcegttg 540
tceggaatta ctgggtgtaa agggagegta ggcgggatgg caagtagaat gttaaatcca 600
teggetcaac cggtggetge gttctaaact gecgttettyg agtgaagtag aggcaggcgg 660
aattcctagt gtageggtga aatgcgtaga tattaggagyg aacaccagtyg gcgaaggcgg 720
cctgetggge tttaactgac getgaggete gaaagegtgg ggagcaaaca ggattagata 780
ccctggtagt ccacgecgta aacgatgatt actaggtgtyg gggggactga cccctteegt 840
geegecagtta acacaataag taatccacct ggggagtacg gecgcaaggt tgaaactcaa 900
aggaattgac gggggcccge acaagcagtg gagtatgtgg tttaattcga agcaacgcga 960
agaaccttac caggtcttga catcggatgc atagcctaga gataggtgaa geccctteggg 1020
gcatccagac aggtggtgca tggttgtegt cagctegtgt cgtgagatgt tgggttaagt 1080
ccecgcaacga gcgcaaccect tattattagt tgctacgcaa gagcactcta atgagactgce 1140
cgttgacaaa acggaggaag gtggggatga cgtcaaatca tcatgcccct tatgacctgg 1200
gctacacacyg tactacaatg gcactaaaac agagggcggce gacaccgcga ggtgaagcega 1260
atcccgaaaa agtgtctcag ttcagattgce aggctgcaac ccgcctgcat gaagtcggaa 1320
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214

ttgctagtaa

gecegtceaca

getgtegaag

gtgcggcetgg

tcgeggatca gecatgeegeg gtgaatacgt tecegggect tgtacacacce

ccatgggagt

cggtaacacce cgaagccagt agectaaccyg caaggggggc

gtgggattga tgactggggt gaagtcgtaa caaggtagec gtatcggaag

atcacctcect

<210> SEQ ID NO 15
<211> LENGTH: 1529

<212> TYPE:

DNA

tt

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 15

tacgagagtt

gagcgaagceg

gtgagtaacg

ataccgcata

ggaccegegt

ccgacctgag

ggcagcagtg

gaagaagtat

aagaagcacc

ccggatttac

gggctcaace

aattcctagt

cttactggac

ccctggtagt

gecgcagcaa

aggaattgac

agaaccttac

gcatccgaga

tcecegeaacy

agactgccag

ggccagggct

agcgaatccc

ctggaatcge

cacaccgccce

ggagggagcet

tcggaaggtg

tgatcctgge

ctgttttcag

cgtgggcaac

agcgcacagg

ctgattaggt

agggtgaccg

gggaatattyg

tteggtatgt

ggctaaatac

tgggtgtaaa

ctgggactge

gtageggtga

ggtgactgac

ccacgeegta

acgcaataag

ggggacccgc

ctggtettga

caggtggtgc

agcgcaaccc

ggagaacctyg

acacacgtge

aaaaataacg

tagtaatcge

gtcacaccat

gtcgaaggcg

cggetggate

<210> SEQ ID NO 16
<211> LENGTH: 1527

<212> TYPE:

DNA

tcaggatgaa

aatcttecgga

ctgectcata

accgcatggt

agttggtggg

gccacattgg

cacaatgggyg

aaacttctat

gtgccagcag

gggagegtag

tttggaaact

aatgcgtaga

gttgaggcte

aacgatgact

tagtccacct

acaagcggtyg

catccggatyg

atggttgteg

ttatcttcag

gaggaaggtg

tacaatggceg

tctcagtteg

ggatcagcat

gggagtcagt

ggacggataa

acctccettt

CgCtggngC

ggaagaggac

cagggggata

gtagtgtgaa

gtaaaggcct

gactgagaca

gaaaccctga

cagcagggaa

ccgeggtaat

acggatagge

gcagatctgg

tattaggagg

gaaagcgtgg

actaggtgtc

ggggagtacg

gagcatgtgg

acgggcgagt

tcagctegty

tagccagcat

gggatgacgt

taaacaaagg

gattgtagte

geegeggtga

aacgcccgaa

ctggggtgaa

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

Synthetic Polynucleotide

gtgcctaaca

agtgactgag

acagttagaa

aaactccggt

accaagccga

cggcccaaac

tgcagcgacyg

gaagatgacg

acgtatggtyg

aagtctggag

agtgccggag

aacaccagtyg

ggagcaaaca

ggtgtgcaaa

ttcgcaagaa

tttaattcga

aatgtcgeceg

tcgtgagatg

ataaggtggg

caaatcatca

gaagcgagag

tgcaactcga

atacgttcce

gccagtgace

gtcgtaacaa

Synthetic Polynucleotide

catgcaagtce

¢ggcggacgyg

atgactgcta

ggtatgagat

cgatcagtag

tcctacggga

ccgegtgaag

gtacctgagt

caagcgttat

tgaaaaccca

aggtaagcgg

dcgaaggcgg

ggattagata

gcacatcggt

tgaaactcaa

agcaacgcga

tcecetteggy

ttgggttaag

cactctggag

tgccecttat

ggtgacctgg

ctacatgaag

gggtcttgta

caaccttaga

ggtagccgta

1380

1440

1500

1522

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1529
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<400> SEQUENCE: 16

atgagagttt gatcctggct caggatgaac gctggeggeg tgcctaacac atgcaagtceg 60
aacgaagcga tttaacggaa gttttcggat ggaagttgaa ttgactgagt ggcggacggg 120
tgagtaacgc gtgggtaacc tgccttgtac tgggggacaa cagttagaaa tgactgctaa 180
taccgcataa gcgcacagta tcgcatgata cagtgtgaaa aactccggtyg gtacaagatg 240
gacccgegte tgattagecta gttggtaagg taacggctta ccaaggcgac gatcagtage 300
cgacctgaga gggtgaccgg ccacattggg actgagacac ggcccaaact cctacgggag 360
gcagcagtgg ggaatattgc acaatgggceg aaagcctgat gcagcgacgce cgcgtgagtg 420
aagaagtatt tcggtatgta aagctctatc agcagggaag aaaatgacgg tacctgacta 480
agaagcccceg gctaactacg tgccagcage cgcggtaata cgtagggggce aagcgttatce 540
cggatttact gggtgtaaag ggagcgtaga cggtaaagca agtctgaagt gaaagcccgc 600
ggctcaactg cgggactgct ttggaaactg tttaactgga gtgtcggaga ggtaagtgga 660
attcctagtg tagcggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcgac 720
ttactggacg ataactgacg ttgaggctcg aaagcgtggg gagcaaacag gattagatac 780
cctggtagtce cacgccgtaa acgatgaata ctaggtgttg gggagcaaag ctctteggtg 840
ccgtegcaaa cgcagtaagt attccacctg gggagtacgt tcgcaagaat gaaactcaaa 900
ggaattgacg gggacccgca caagcggtgg agcatgtggt ttaattcgaa gcaacgcgaa 960

gaaccttacc aggtcttgac atcgatccga cgggggagta acgtcccctt ccececttegggyg 1020
cggagaagac aggtggtgca tggttgtcgt cagctcgtgt cgtgagatgt tgggttaagt 1080
ccegcaacga gcgcaacccet tattctaagt agccageggt teggccggga actcttggga 1140
gactgccagg gataacctgg aggaaggtgg ggatgacgtc aaatcatcat gccceccttatg 1200
atctgggcta cacacgtgct acaatggegt aaacaaagag aagcaagacce gcgaggtgga 1260
gcaaatctca aaaataacgt ctcagttcgg actgcaggct gcaactcgcec tgcacgaagce 1320
tggaatcgct agtaatcgceg aatcagaatg tcgeggtgaa tacgttccecg ggtcecttgtac 1380
acaccgcecceg tcacaccatg ggagtcagta acgcccgaag tcagtgaccce aaccgcaagg 1440
agggagctge cgaaggcggg accgataact ggggtgaagt cgtaacaagyg tagccgtate 1500
ggaaggtgcg gctggatcac ctcecttt 1527
<210> SEQ ID NO 17

<211> LENGTH: 1530

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 17

atgagagttt gatcctgget caggatgaac getggeggeg tgcctaacac atgcaagtceg 60
aacgaagcaa ttaaaatgaa gttttcggat ggatttttga ttgactgagt ggcggacggg 120
tgagtaacge gtggataacc tgectcacac tgggggataa cagttagaaa tgactgctaa 180
taccgcataa gcgcacagta ccgcatggta cggtgtgaaa aactceggtyg gtgtgagatg 240
gatccgegte tgattagecca gttggegggyg taacggecca ccaaagcgac gatcagtage 300
cgacctgaga gggtgaccgg ccacattggg actgagacac ggcccaaact cctacgggag 360
gcagcagtgg ggaatattgce acaatgggcg aaagcctgat geagegacge cgegtgagtg 420

aagaagtatt tcggtatgta aagctctate agcagggaag aaaatgacgg tacctgacta 480
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agaagcccceg gctaactacg tgccagecage cgeggtaata cgtaggggge aagegttate 540
cggatttact gggtgtaaag ggagcgtaga cggcgaagca agtctgaagt gaaaacccag 600
ggctcaacce tgggactgcet ttggaaactg ttttgctaga gtgtcggaga ggtaagtgga 660
attcctagtg tagcggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcggce 720
ttactggacg ataactgacg ttgaggctcg aaagcegtggyg gagcaaacag gattagatac 780
cctggtagte cacgecgtaa acgatgaatg ctaggtgttyg gggggcaaag ccctteggtyg 840
cegtegecaaa cgcagtaage attccacctg gggagtacgt tcegcaagaat gaaactcaaa 900
ggaattgacyg gggacccgca caageggtgg agcatgtggt ttaattcgaa gcaacgcgaa 960
gaaccttacc aagtcttgac atcctcttga ccggcgtgta acggcgectt cceccttegggyg 1020
caagagagac aggtggtgca tggttgtcgt cagctcgtgt cgtgagatgt tgggttaagt 1080
ccegcaacga gcgcaaccct tatccttagt agccagcagg taaagcectggg cactctaggg 1140
agactgccag ggataacctyg gaggaaggtg gggatgacgt caaatcatca tgccccttat 1200
gatttgggct acacacgtgc tacaatggcg taaacaaagg gaagcaagac agtgatgtgg 1260
agcaaatccc aaaaataacg tcccagttcg gactgtagtce tgcaacccga ctacacgaag 1320
ctggaatcgce tagtaatcgc gaatcagaat gtcgcggtga atacgttccce gggtcttgta 1380
cacaccgccee gtcacaccat gggagtcage aacgcccgaa gtcagtgacce caactcgcaa 1440
gagagggagce tgccgaagge ggggcaggta actggggtga agtcgtaaca aggtagceegt 1500
atcggaaggt gcggctggat cacctecttt 1530
<210> SEQ ID NO 18
<211> LENGTH: 1528
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 18
aacgagagtt tgatcctggce tcaggatgaa cgetggegge gtgcttaaca catgcaagte 60
gagcgaagca ctttggaaga ttcttcggat gaagactttt gtgactgagce ggcggacggyg 120
tgagtaacgc gtgggtaacc tgcctcatac agggggataa cagttagaaa tgactgctaa 180
taccgcataa gaccacggta ccgcatggta cagtggtaaa aactccggtyg gtatgagatg 240
gacccgegte tgattaggta gttggtgggg taacggecta ccaagcecgac gatcagtage 300
cgacctgaga gggtgaccgg ccacattggg actgagacac ggcccagact cctacgggag 360
gcagcagtygyg ggaatattge acaatggagg aaactctgat gcagcgacgce cgcegtgaagyg 420
atgaagtatt tcggtatgta aacttctatc agcagggaag aaaatgacgg tacctgacta 480
agaagcccceg gctaactacg tgccagecage cgeggtaata cgtaggggge aagegttate 540
cggatttact gggtgtaaag ggagcgtaga cggcacggca agccagatgt gaaagcccgg 600
ggctcaacce cgggactgca tttggaactg ctgagctaga gtgtcggaga ggcaagtgga 660
attcctagtg tagcggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcggce 720
ttgctggacyg atgactgacg ttgaggctcg aaagcegtyggyg gagcaaacag gattagatac 780
cctggtagte cacgecgtaa acgatgactg ctaggtgteg ggtggcaaag ccatteggtg 840
ccgcagcetaa cgcaataage agtccacctg gggagtacgt tcegcaagaat gaaactcaaa 900
ggaattgacyg gggacccgca caageggtgg agcatgtggt ttaattcgaa gcaacgcgaa 960
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gaaccttacc tgatcttgac atcccgatga ccgcttcgta atggaagett ttcecttcecggaa 1020
catcggtgac aggtggtgca tggttgtcgt cagectcgtgt cgtgagatgt tgggttaagt 1080
ccecgcaacga gcgcaaccece tatcttcagt agccagcagg ttaagetggg cactctggag 1140
agactgccag ggataacctyg gaggaaggtg gggatgacgt caaatcatca tgccccttat 1200
gaccagggct acacacgtge tacaatggcg taaacaaaga gaagcgaact cgcgagggta 1260
agcaaatctc aaaaataacg tctcagttcg gattgtagtc tgcaactcga ctacatgaag 1320
ctggaatcgce tagtaatcgc agatcagaat gctgcggtga atacgttccce gggtcttgta 1380
cacaccgccee gtcacaccat gggagtcagt aacgcccgaa gtcagtgacce caaccgtaag 1440
gagggagctg ccgaaggtgg gaccgataac tggggtgaag tcgtaacaag gtagccgtat 1500
cggaaggtgce ggctggatca cctecttt 1528
<210> SEQ ID NO 19
<211> LENGTH: 1531
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 19
atcagagagt ttgatcctgg ctcaggatga acgetggegyg cgtgcttaac acatgcaagt 60
cgagcgaage acttaagtgg atctcttegg attgaaactt atttgactga gcggeggacyg 120
ggtgagtaac gcgtgggtaa cctgectcat acagggggat aacagttaga aatggctget 180
aataccgcat aagcgcacag gaccgcatgg tctggtgtga aaaactccegyg tggtatgaga 240
tggacccgeg tetgattage tagttggagg ggtaacggec caccaaggceyg acgatcagta 300
geeggectga gagggtgaac ggccacattg ggactgagac acggcccaga ctectacggg 360
aggcagcagt ggggaatatt gcacaatggg ggaaaccctyg atgcagcgac gccgegtgaa 420
ggaagaagta tctcggtatg taaacttcta tcagcaggga agaaaatgac ggtacctgac 480
taagaagcce cggctaacta cgtgccagca gecgeggtaa tacgtagggyg gcaagegtta 540
tceggattta ctgggtgtaa agggagegta gacggaagag caagtctgat gtgaaaggcet 600
ggggcttaac cccaggactg cattggaaac tgtttttcta gagtgccgga gaggtaageg 660
gaattcctag tgtagcggtyg aaatgcegtag atattaggag gaacaccagt ggcgaaggeg 720
gecttactgga cggtaactga cgttgaggct cgaaagegtyg gggagcaaac aggattagat 780
accctggtag tccacgecgt aaacgatgaa tactaggtgt cgggtggcaa agccattcgg 840
tgccgcagea aacgcaataa gtattccacce tggggagtac gttcgcaaga atgaaactca 900
aaggaattga cggggacccg cacaagceggt ggagcatgtg gtttaatteg aagcaacgceg 960
aagaacctta ccaagtcttg acatccctct gaccggeccg taacggggcece ttecceccttegg 1020
ggcagaggag acaggtggtg catggttgtc gtcagctcgt gtcgtgagat gttgggttaa 1080
gtcecegcaac gagcgcaace cctatcctta gtagccagca ggtgaagetg ggcactcectag 1140
ggagactgcece ggggataacc cggaggaagg cggggacgac gtcaaatcat catgccccett 1200
atgatttggg ctacacacgt gctacaatgg cgtaaacaaa gggaagcgag acagcgatgt 1260
tgagcaaatc ccaaaaataa cgtcccagtt cggactgcag tctgcaactc gactgcacga 1320
agctggaatc gctagtaatc gcgaatcaga atgtcgeggt gaatacgtte cecgggtettg 1380
tacacaccge ccgtcacacce atgggagtca gtaacgcceg aagtcagtga cccaacctta 1440
caggagggag ctgccgaagg cgggaccgat aactggggtyg aagtcgtaac aaggtagccg 1500
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tatcggaagg tgcggetgga tcacctectt t

<210> SEQ ID NO 20
<211> LENGTH: 1528

<212> TYPE

: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 20

aacgagagtt

gagcgaagca

tgagtaacge

taccgcataa

gaccecgegte

cgacctgaga

gcagcagtgg

atgaagtatt

agaagccccg

cggatttact

ggctcaacce

attcctagtg

ttgctggacy

cctggtagte

ccgcagetaa

ggaattgacyg

gaaccttace

catcggtgac

ccegcaacga

agactgccag

gaccagggcet

agcaaatctce

ctggaatcge

cacaccgccce

gagggagetg

cggaaggtgc

tgatcctgge

ctttggaaga

gtgggtaacc

gaccacggta

tgattaggta

gggtgaccgg

ggaatattge

tcggtatgta

gctaactacyg

gggtgtaaag

cgggactgca

tagcggtgaa

atgactgacg

cacgccgtaa

cgcaataage

gggacccgca

tgatcttgac

aggtggtgca

gegecaaccce

ggataacctyg

acacacgtge

aaaaataacg

tagtaatcge

gtcacaccat

ccgaaggtgg

ggctggatca

<210> SEQ ID NO 21
<211> LENGTH: 1537

<212> TYPE:

DNA

tcaggatgaa

ttetteggat

tgcctcatac

ccgcatggta

gttggtgggy

ccacattggyg

acaatggagg

aacttctatc

tgccagcage

ggagcgtaga

tttggaactg

atgcgtagat

ttgaggcteg

acgatgactg

agtccacctyg

caagcggtgg

atcccgatga

tggttgtegt

tatcttcagt

gaggaaggtg

tacaatggceg

tctcagtteg

agatcagaat

gggagtcagt

gaccgataac

cctecttt

cgctggegge
gatttccettt
agggggataa
cagtggtaaa
taacggccta
actgagacac
aaactctgat
agcagggaag
cgcggtaata
cggcacggea
ctgagctaga
attaggagga
aaagcgtggg
ctaggtgteg
gggagtacgt
agcatgtggt
ccgettegta
cagctegtgt
agccagcagg
gggatgacgt
taaacaaaga
gattgtagte
getgeggtga
aacgcccgaa

tggggtgaag

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 21

Synthetic Polynucleotide

gtgcttaaca

gtgactgagce

cagttagaaa

aactceggty

ccaagccgac

ggcccagact

gcagcgacgce

aaaatgacgg

cgtaggggge

agccagatgt

gtgtcggaga

acaccagtgg

gagcaaacag

ggtggcaaag

tcgcaagaat

ttaattcgaa

atggaagcett

cgtgagatgt

ttaagctggy

caaatcatca

gaagcgaact

tgcaactcga

atacgttcce

gtcagtgacc

tcgtaacaag

Synthetic Polynucleotide

catgcaagtce

dgcggacggg

tgactgctaa

gtatgagatg

gatcagtage

cctacgggayg

cgcgtgaagg

tacctgacta

aagcgttatce

gaaagccegg

ggcaagtgga

cgaaggcggc

gattagatac

ccatteggty

gaaactcaaa

gcaacgcgaa

ttctteggaa

tgggttaagt

cactctggag

tgccecttat

cgcgagggta

ctacatgaag

gggtcttgta

caaccgtaag

gtagcegtat

atggagagtt tgatcctgge tcaggatgaa cgetggegge atgectaata catgcaagte

gaacgaagtt tcgaggaagc ttgcttccaa agagacttag tggcgaacgyg gtgagtaaca

1531

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1528

60

120
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cgtaggtaac ctgcccatgt gtccgggata actgctggaa acggtagcta aaaccggata 180
ggtatacaga gcgcatgcte agtatattaa agcgcccatce aaggcgtgaa catggatgga 240
cctgeggege attagetagt tggtgaggta acggeccacce aaggcgatga tgcgtagecg 300
gectgagagyg gtaaacggece acattgggac tgagacacgg cccaaactcc tacgggaggce 360
agcagtaggg aattttcgtc aatgggggaa accctgaacyg agcaatgccyg cgtgagtgaa 420
gaaggtctte ggatcgtaaa gctctgttgt aagtgaagaa cggctcatag aggaaatget 480
atgggagtga cggtagctta ccagaaagcc acggctaact acgtgccage agccgeggta 540
atacgtaggt ggcaagcgtt atccggaatce attgggegta aagggtgegt aggtggegta 600
ctaagtctgt agtaaaaggc aatggctcaa ccattgtaag ctatggaaac tggtatgcetg 660
gagtgcagaa gagggcgatg gaattccatg tgtageggta aaatgcgtag atatatggag 720
gaacaccagt ggcgaaggceg gtcgectggt ctgtaactga cactgaggca cgaaagcegtyg 780
gggagcaaat aggattagat accctagtag tccacgccgt aaacgatgag aactaagtgt 840
tggaggaatt cagtgctgca gttaacgcaa taagttctece gectggggag tatgcacgca 900
agtgtgaaac tcaaaggaat tgacgggggce ccgcacaage ggtggagtat gtggtttaat 960
tcgaagcaac gcgaagaacc ttaccaggece ttgacatgga aacaaatacc ctagagatag 1020
ggggataatt atggatcaca caggtggtgc atggttgtcg tcagctegtg tcgtgagatg 1080
ttgggttaag tcccgcaacyg agcgcaacce ttgtcgcatg ttaccagcat caagttgggg 1140
actcatgcga gactgccggt gacaaaccgg aggaaggtgg ggatgacgtc aaatcatcat 1200
geeecttatyg gectgggeta cacacgtact acaatggegg ccacaaagag cagcgacaca 1260
gtgatgtgaa gcgaatctca taaaggtcgt ctcagttcgg attgaagtct gcaactcgac 1320
ttcatgaagt cggaatcgct agtaatcgca gatcagcatg ctgcggtgaa tacgttctceg 1380
ggccttgtac acaccgecccg tcaaaccatg ggagtcagta atacccgaag ccggtggcat 1440
aaccgtaagg agtgagccgt cgaaggtagg accgatgact ggggttaagt cgtaacaagg 1500
tatccctacg ggaacgtggg gatggatcac ctcecttt 1537
<210> SEQ ID NO 22
<211> LENGTH: 476
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 22
agtaacgcgt gggtaacctg cctcatacag ggggataaca gttagaaatg actgctaata 60
ccgecataaga ccacggtacce gcatggtaca gtggtaaaaa cteeggtggt atgagatgga 120
ccegegtetyg attaggtagt tggtggggta acggectace aagecgacga tcagtagccg 180
acctgagagg gtgaccggcece acattgggac tgagacacgg cccagactcece tacgggagge 240
agcagtgggg aatattgcac aatggaggaa actctgatge agcgacgcecyg cgtgaaggat 300
gaagtatttc ggtatgtaaa cttctatcag cagggaagaa aatgacggta cctgactaag 360
aagccccgge taactacgtg ccagcagecg cggtaatacyg tagggggcaa gcegttatccg 420
gatttactgyg gtgtaaaggg agcgtagacg gcacggcaag ccagatgtga aagccc 476

<210> SEQ ID NO 23
<211> LENGTH: 354

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 23

caggctggag tgcaggagag gtaagcggaa ttectagtgt ageggtgaaa tgegtagata
ttaggaggaa caccagtggce gaaggcggct tactggactg taactgacgt tgaggctcega
aagcegtgggyg agcaaacagg attagatace ctggtagtec acgeggtaaa cgatgattge
taggtgtagg tgggtatgga cccatcggtyg ccgcagetaa cgcaataage aatccacctg
gggagtacgt tcgcaagaat gaaactcaaa ggaattgacg gggacccgca caageggtgg
agcatgtggt ttaattcgaa gcaacgcgaa gaaccttacce aagtcttgac atcce

<210> SEQ ID NO 24

<211> LENGTH: 190

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 24

ceggggetcea ccccgggact geatttggaa ctgctgaget agagtgtegg agaggcaagt
ggaattccta gtgtageggt gaaatgcegta gatattagga ggaacaccag tggcgaaggce
ggcttgetgyg acgatgactg acgttgagge tcgaaagegt ggggagcaaa caggattaga
taccctggta

<210> SEQ ID NO 25

<211> LENGTH: 190

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 25

agggtcaacc cctggactge attggaaact gtcaggetgg agtgceggag aggtaagegg
aattcctagt gtageggtga aatgegtaga tattaggagg aacaccagtg gcgaaggcegg
cttactggac ggtaactgac gttgatgete gaaagegtgg ggagcaaaca ggattagata
acctggtaaa

<210> SEQ ID NO 26

<211> LENGTH: 209

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 26

gggaagtcgg tcttaagtge ggggcttaac cccegtgaggg gaccgaaact gtgaageteg
agtgtceggag aggaaagcgg aattcctagt gtageggtga aatgegtaga tattaggagg

aacaccagtyg gcgaaagegg ctttetggac gacaactgac getgaggege gaaagcecagg

ggagcaaacg ggattagata ccccagtaa

<210> SEQ ID NO 27

<211> LENGTH: 203

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

60

120

180

240

300

354

60

120

180

190

60

120

180

190

60

120

180

209



US 10,555,980 B2
227

-continued

228

<400> SEQUENCE: 27

tagtctgagt

aggagaggaa

cagtggcgaa

aaacgggatt

gatgcgggge
aggggaattc
ggcgeettte

agataccacg

<210> SEQ ID NO 28
<211> LENGTH: 207

<212> TYPE:

DNA

ttaacccegt atggegttgg atactggaag tcttgagtge

ccagtgtage ggtgaaatge gtagatattyg ggaggaacac

tggactgtgt ctgacgctga gatgcgaaag ccagggtage

gta

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 28

gatagtcggt cttaagtgeg gggcttacce cgtgagggga ccgaaactgt gaagetegag

tgtcggagag gaaagcggaa ttectagtgt ageggtgaaa tgcgtagata ttaggaggaa

caccagtgge

agcaaacggg

gaaagcggcet

attagatacc

<210> SEQ ID NO 29
<211> LENGTH: 424

<212> TYPE:

DNA

ttctggacga caactgacge tgaggcgcega aagccagggg

acggtaa

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 29

cgtttgetee

tggtgttect

cggtactcta

cagacttgec

catacgtatt

cattttctte

cgctgeatca

tgga

acgctttega
cctaatatct
gattgacagt
actcegteta
accgeggetyg
cctgetgata

gggtttccce

<210> SEQ ID NO 30
<211> LENGTH: 441

<212> TYPE:

DNA

gectcacgte agttaccegte cagtaagcecg ccttegecac
acgcatttca ccgctacact aggaattceg cttacctecte
ttccaatgca gtcceggggt tgageccegyg gttttcacat
cgcteecttt acacccagta aatccggata acgettgeac
ctggcacgta tttagcceggt gettettagt caggtaccegt
gagctttaca taccgaaata cttcatcget cacgceggegt

cattgtgcaa tattccccac tgctgectece cgtaggagtt

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 30

tgtcacactt

ttettegtga

ctcaagacga

ttaatagtcc

gtattaccge

agccacacgt

tcctteacge

cctecegtag

tcgagcatca

tatctaagca

ccagtatcaa

gectacgete

ggCthtggC

ggctcacttt

tacttggetyg

gtagtttgga

gegtcagtta cagtccagta agctgectte gcaatcggag

tttcaccget acaccacgaa ttecegectac ctetactgea

ctgcaatttt acggttgage cgcaaacttt cacagctgac

cctttaaacce caataaatcce ggataacget tggatcctec

acggagttag ccgatcctta ttegtatggt acatacaaaa

attcccatat aaaagaagtt tacaacccat agggcagtca

gttcagactc tcgtccattg accaatattce ctcactgetg

a

60

120

180

203

60

120

180

207

60

120

180

240

300

360

420

424

60

120

180

240

300

360

420

441
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 31

LENGTH: 422

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 31

cegttgtecac getttegtge tcagtgtcag tttcagteca gtaagecgece

atgttcctee taatatctac geatttcace getacactag gaattcceget

gcactccagt ctgacagttt caaaagcagt cccagagtta agecctgggt

gacttgccat accacctacg caccctttac acccagtaat tccggataac

tacgtattac cgcggetget ggcacgtagt tagecgggge ttcettagtca

ttttcttece tgctgataga getttacata ccgaaatact tcttcactca

ctgcatcagg gttcccceca ttgtgeaata tteeccactg ctgecteceg

ga

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 32

LENGTH: 424

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 32

gcgaatgtca cgcattcgag cctcacgtca gttaccgtee agtaagecge

ggtgttccte ctaatatcta cgcatttcac cgctacacta ggaattecge

ggcactcaag actaacagtt tccaatgcag tccaggggtt gagecccege

agacttgcca gtccgtcetac getcecttta cacccagtaa atccggataa

ctacgtatta ccgeggetge tggcacgtag ttageegggg cttettagte

actatcttece ctgctgatag aagtttacat accgagatac ttcttectte

getgcatcag ggtttcccee attgtgcaat attccccact getgecteec

ggaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 33

LENGTH: 422

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 33

tgctcacget ttegegetca gegtcagtta ctgtccagea atccgectte

ttccteegta tatctacgea tttcaceget acacacggaa ttcecgattge

ctcaagaact acagtttcaa atgcaggetg gaggttgage ccccagtttt

ttgcaatcce gectacacge cctttacace cagtaaatce ggataacgcet

gtattaccge ggctgctgge acgtagttag cegtggetta ttegtcaggt

gtttegtece tgacaaaaga agtttacaac ccgaaagcct tcttecttea

ctgggtcagyg cttgegecca ttgeccaata tteeccactg ctgecteceg

ga

ttcgccacty

tacctctect

tttcacttct

gettgeccce

ggtaccgtca

cgcggegteg

tggaagtttyg

cttegecact

ttacctctce

ctttcacatce

cgettgecee

aggtaccgte

acgecggegte

gtgggagttt

gecactggtyg

ctctecagea

cacatctgac

tgccacctac

accgtcattt

cgcggegttyg

tggtagtttyg

60

120

180

240

300

360

420

422

60

120

180

240

300

360

420

424

60

120

180

240

300

360

420

422



US 10,555,980 B2

231

-continued

232

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 34

LENGTH: 419

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 34

tgtccacget ttegagetca gegtcagtta tegtccagta agecgectte

ttcctectaa tatctacgea tttcaceget acactaggaa ttccegettac

ctctagtacg acagttteca atgcagtace ggggttgage cccgggettt

ttgccgcace gectgegete ccetttacace cagtaaatce ggataacgcet

gtattaccge ggcetgctgge acgtatttag ccggtgette ttagtcaggt

tcttecctge tgatagaget ttacataceg aaatacttet tegetcacge

catcaggett tcgeccattg tgcaatatte cccactgetg actcccegtag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 35

LENGTH: 424

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 35

cgttteteca cgettegege tcagegtcag ttactgteca gcaatccegece

gtgttcctee gtatatctac gcatttcace gctacacacg gaattccgat

gcactcaaga actacagttt caaatgcagg ctggaggttg ageccccagt

gacttgcaat cccgectaca cgccctttac acccagtaaa tccggataac

tacgtattac cgcggetget ggcacgtagt tagecgtgge ttattcegtca

tttgtttegt ccccgacaaa agaagtttac aacccgaaag ccttettect

ttgctgggte aggcttgege ccattgecca atattcccca ctgetgecte

ttgg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 36

LENGTH: 445

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 36

atgtcctgac ttegegecte agegtcagtt gtegtecaga aagecgettt

gttcctecta atatctacge atttcaccge tacactagga attcegettt

actcgagett cacagttteg gtecectcac ggggttaage cccgcacttt

ttgcgatgee gectgegege cctttacgece caataattece ggacaacgcet

gtattaccge ggcetgctgge acgtagttag cegtggettt ctettacggt

ataacgggta ttgaccgcta tcctgttegt cccatataac agaactttac

cegtcategt tcacgeggeg ttgeteegte agactttegt ccattgegga

ctgetgecte cctgggaagt ttgga

<210>
<211>

SEQ ID NO 37
LENGTH: 421

gecactggtyg

cecctecgaca

cacatcagac

tgcaccatac

accgtcatta

ggCgthCtg

gagtttgga

ttcgccacty

tgccteteca

tttcacatct

gettgecace

ggtaccgtca

tcacgeggeyg

cctgggaagt

cgccactggt

cctetecgac

taagaccgac

tgccacctac

accgtcaggyg

aacccgaagg

agattccceca

60

120

180

240

300

360

419

60

120

180

240

300

360

420

424

60

120

180

240

300

360

420

445
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 37

gtttgctcac gectttcgage tcagegtcag ttatcegtcca gtaagecgeco ttegecactg
gtgttcctee taatatctac gcatttcacce gctacactag gaattceget taccecteeg
acactctagt acgacagttt ccaatgcagt accggggttg agcecceggge tttcacatca
gacttgcege accgectgeg ctcectttac acccagtaaa tccggataac gettgeacca
tacgtattac cgcggetget ggcacgtatt tageceggtge ttcettagtca ggtaccgtca
ttatcttcce tgctgataga getttacata ccgaaatact tettegetca cgeggegteg

ctgcatcagyg ctttegecca ttgtgcaata ttecccactg ctgectcecg taggagtttg

g

<210> SEQ ID NO 38

<211> LENGTH: 424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 38

cgttgetcac gecattegage ctcagegtca gttaagecca gtaagecgece ttegecactyg
atgttcctee taatatctac gecatttcacce getacactag gaattceget tacctctact
tcactcaaga accacagttt caaatgcagt ttatgggtta agecccatagt tttecacatcet
gacttgegat ccecgectacyg cteectttac acccagtaat tccggacaac getcgcetecce
tacgtattac cgcggetget ggcacgtagt tagccggage ttectecteca ggtaccgtet

tttttegtee ctgaagacag aggtttacaa tcctaaaacce ttcetteccte acgeggcatce

getgcatcag agtttcctec attgtgcaat attccccact getgectece gtaggagttt

ggaa

<210> SEQ ID NO 39

<211> LENGTH: 189

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 39

tgggcttace cataaactge atttgaaact gtggttettg agtgaagtag aggtaagegg
aattcctagt gtageggtga aatgegtaga tattaggagg aacatcagtyg gcgaaggegg
cttactggge tttaactgac gectgaggete gaaagegtgg ggagcaaaca ggattagata

cccaagtaa

<210> SEQ ID NO 40

<211> LENGTH: 414

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 40

gtcagcatcg agctcacgtce agttaccgte cagtaagccg ccttegecac tggtgttect

60

120

180

240

300

360

420

421

60

120

180

240

300

360

420

424

60

120

180

189

60
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cctaatatct acgcatttca ccgcetacact aggaatteeg cttacctcete

gattgacagt ttccaatgca gtccceggggt tgageccegg gttttcacat

actccgteta cgeteecttt acacccagta aatccggata acgettgcac

accgeggetyg ctggeacgta tttageeggt gettettagt caggtaccegt

cctgetgata gagetttaca taccgaaata cttcatceget cacgeggegt

gggtttccce

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 41

LENGTH: 191

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

cattgtgcaa tattccccac tgectgectee cgagggagtt

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 41

cggtactcta

cagacttgee

catacgtatt

cattttcttce

cgctgeatca

tgga

tcatcgetta cggtggatcet gegecgggta cgggeggget ggagtgeggt aggggagact

ggaattcceg gtgtaacggt ggaatgtgta gatatcggga agaacaccga tggcgaaggce

aggtctetgg gecgtecactyg acgctgagga gcgaaagegt ggggagcgaa caggattaga

tacaacggta a

<210> SEQ ID NO 42

<211> LENGTH: 196

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 42

tgaacccagg

taagcggaat

aaggcggett

ttagatacca tggtaa

<210> SEQ ID NO 43

<211> LENGTH: 192

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 43

accagggett

cggaattect

gettaactcet gggactgett ttgaactgte agactggagt gcaggagagg
tcctagtgta geggtgaaat gegtagatat taggaggaac atcagtggeg

actggactga aactgacact gaggcacgaa agcgtgggga gcaaacagga

aactctggga ctgcttttga actgtcagac tggagtgcag gagaggtaag

agtgtagcegg tgaaatgegt agatattagg aggaacatca gtggcgaagg

cggettactyg gactgaaact gacactgagg cacgaaageg tggggagcaa acaggattag

ataccctggt aa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 44

LENGTH: 195

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 44

gaacccaggg cttaactctg ggactgettt tgaactgtca gactggagtyg caggagaggt

aagcggaatt cctagtgtag cggtgaaatg cgtagatatt aggaggaaca tcagtggcega

120

180

240

300

360

414

60

120

180

191

60

120

180

196

60

120

180

192

60

120
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aggcggcetta ctggactgaa actgacactg aggcacgaaa gegtggggag caaacaggat

tagataccce ggtaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 45

LENGTH: 418

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 45

gagtcagctt tcgagctcag cgtcagttat cgtccagtaa gecgectteg

tcctectaat atctacgeat ttcaccgeta cactaggaat tcecgettace

tctagtacga cagtttccaa tgcagtaceg gggttgagec cegggettte

tgcegeaceg cctgegetece ctttacacce agtaaatceg gataacgett

tattaccgeg gectgetggea cgtatttage cggtgettet tagtcaggta

cttececctget gatagagett tacataccga aatacttett cgetcacgeg

atcaggcttt cgcccattgt geaatattece ccactgetge ctceccgaggg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 46

LENGTH: 416

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 46

tgtcagettt cgagetcacg tcagttaceg tccagtaage cgecttegece

ctcctaatat ctacgeattt caccgctaca ctaggaattce cgcttaccte

tagattgaca gtttccaatg cagtcceggg gttgagecce gggttttcac

ccactcegte tacgeteect ttacacccag taaatccgga taacgettge

ttaccgegge tgctggeacg tatttageeg gtgettetta gtcaggtace

tcecectgetga tagagettta cataccgaaa tacttcateg ctcacgegge

cagggtttce cccattgtge aatatteccee actgetgect ccegtaggag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 47

LENGTH: 400

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 47

cacgtcagtt accgtecagt aagccgectt cgecactggt gttectecta

atttcaccge tacactagga attcecgetta cctetecgge actcaagacg

aatgcagtcce cggggttgag ccccagectt tcacatcaga cttgtccate

ccctttacac ccagtaaate cggataacge ttgeccccta cgtattacceg

cacgtagtta gccggggett cttagtcagg taccgtcatt ttettecctg

tttacatacc gagatactte ttecttecacg cggegteget gecatcagggt

gtgcaatatt ccccactget gectccegta ggagtttggg

<210>

SEQ ID NO 48

ccactggtgt

cctecgacac

acatcagact

gcaccatacg

ccgtcattat

gegtegetge

agtttgga

actggtgtte
tccggtacte
atcagacttyg
accatacgta
gtcattttet
gtcgetgeat

tttgga

atatctacge

ggcagtttce

cgtctacget

cggctgctgg

ctgatagaag

ttcccecatt

180

195

60

120

180

240

300

360

418

60

120

180

240

300

360

416

60

120

180

240

300

360

400
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<211> LENGTH: 416

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 48

gtcagettte gagctcacgt cagttaccegt ccagtaagec gecttegeca ctggtgttec 60
tcctaatate tacgcattte accgctacac taggaattec gettacctet cceggtactet 120
agattgacag tttccaatge agtccegggg ttgagecceg ggttttcaca tcagacttge 180
cactcegtet acgcteectt tacacccagt aaatccggat aacgcettgca ccatacgtat 240
taccgegget getggecacgt atttageegg tgettettag tcaggtaccg tcattttett 300
cectgetgat agagetttac ataccgaaat acttecatege tcacgeggeg tcegetgeate 360
agggtttcce ccattgtgeca atattcceca ctgetgecte cegtggggag tttgga 416

<210> SEQ ID NO 49

<211> LENGTH: 421

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 49

gatgctcage tttegtgcte agtgtcagtt tcagtccagt aagccgectt cgecactgat 60
gttcctecta atatctacge atttcaccge tacactagga attccgetta cctetectge 120
actccagtct gacagtttca aaagcagtce cagagttaag cectgggttt tcacttctga 180
cttgccatac cacctacgca cectttacac ccagtaatte cggataacge ttgccccecta 240
cgtattaccg cggctgetgg cacgtagtta geeggggett cttagtcagg taccgtcatt 300
ttctteecctyg ctgatagage tttacatace gagatactte ttcactcacg cggegteget 360
gcatcagggt ttcccccatt gtgcaatatt ccccactget gectcccgaa ggaagtttgg 420
a 421

<210> SEQ ID NO 50

<211> LENGTH: 418

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 50

gtgtcagett cgtgctcagt gtcagtttca gtccagtaag ccgecttege cactgatgtt 60
cctectaata tctacgeatt tcaccgetac actaggaatt cegettacct ctectgeact 120
ccagtctgac agtttcaaaa gcagtcccag agttaagecce tgggttttca cttetgactt 180
gecataccac ctacgcaccce tttacaccca gtaattcegg ataacgettyg ccccctacgt 240
attaccgegyg ctgctggecac gtagttagee ggggettett agtcaggtac cgtcatttte 300
ttcecctgetyg atagagettt acataccgag atacttette actcacgegg cgtcegetgea 360
tcagggttte ccccattgtg caatattece cactgetgec tecegtaggg agtttgga 418

<210> SEQ ID NO 51

<211> LENGTH: 415

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide
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<400> SEQUENCE: 51
gtcagetteg agectcacgt cagttaccegt ccagtaagece gecttegeca ctggtgttec 60
tcctaatate tacgcattte accgctacac taggaattec gettacctet cceggtactet 120
agattgacag tttccaatge agtccegggg ttgagecceg ggttttcaca tcagacttge 180
cactcegtet acgcteectt tacacccagt aaatccggat aacgcettgca ccatacgtat 240
taccgegget getggecacgt atttageegg tgettettag tcaggtaccg tcattttett 300
cectgetgat agagetttac ataccgaaat acttecatege tcacgeggeg tcegetgeate 360
agggtttecce ccattgtgea atattcccca ctgetgecte gegtaggagt ttgga 415
<210> SEQ ID NO 52
<211> LENGTH: 418
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 52
tgtcagettt cgagctcage gtcagttate gtecagtaag cegecttege cactggtgtt 60
cctectaata tctacgeatt tcaccgetac actaggaatt cegettacce ctecgacact 120
ctagtacgac agtttccaat gcagtacegg ggttgagecce cgggetttca catcagactt 180
gecgcacege ctgegetcee tttacaccca gtaaatcegg ataacgettyg caccatacgt 240
attaccgegyg ctgctggecac gtatttagee ggtgettett agtcaggtac cgtcattate 300
ttcecctgetyg atagagettt acataccgaa atacttette getcacgegg cgtcegetgca 360
tcaggcttte geccattgtg caatattece cactgetgec tececgaaggg agtttgga 418
<210> SEQ ID NO 53
<211> LENGTH: 416
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 53
ttcagettte gagctcageg tcagttateg tccagtaage cgecttegee actggtgtte 60
ctcctaatat ctacgeattt caccgctaca ctaggaatte cgcttaccce tccgacacte 120
tagtacgaca gtttccaatg cagtaccggg gttgagecee gggetttcac atcagacttg 180
cecgeaccgee tgegetecect ttacacccag taaatcegga taacgettge accatacgta 240
ttaccgegge tgctggeacyg tatttagecg gtgettetta gtcaggtace gtcattatcet 300
tcecectgetga tagagettta cataccgaaa tacttetteg ctcacgegge gtegetgeat 360
caggcttteg cccattgtge aatattcece actgetgect cecgagggga gtttgg 416
<210> SEQ ID NO 54
<211> LENGTH: 435
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 54
ttceggtetge tttecectte tegegectca gtgtcagttt ctgtctagta agecgectte 60
gccactgatg ttecctcctaa tatctacgca cttcaccget ccacaatgaa ttecgettac 120
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cectecegeg ctetagtetg acagttttaa aaaaactccce cgagagaaac

ttcttetgac atgcgatate ccacccccac cctttataca cccaaaaatce

tgcgacctac gtattatace ggetgetggg gegtagatag cegggggtte

accgtcattt tctttecege tgatacaget ttacataccg aaatacttcet

gegtegetge atcagggttt cccccattgt gcaatattee ccactgetge

ggaagttggg ggaaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 55

LENGTH: 418

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 55

gttcagettt cgagectcac gtcagttace gtccagtaag cegecttege

cctectaata tctacgeatt tcaccgetac actaggaatt cegettacct

ctagattgac agtttccaat geagtccegg ggttgagece cgggttttca

gecactcegt ctacgctccece tttacaccca gtaaatccgg ataacgettg

attaccgegyg ctgctggeac gtatttagee ggtgettett agtcaggtac

ttcecctgetyg atagagettt acataccgaa atacttcatce getcacgegg

tcagggttte ccccattgtg caatattece cactgetgee teeccgagggy

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 56

LENGTH: 416

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 56

gtcagcttte gagctcacgt cagttaccgt ccagtaagee gecttegeca

tcctaatate tacgeattte accgectacac taggaattcee gettacctet

agattgacag tttccaatge agtccegggg ttgagecceg ggttttcaca

cactcegtet acgcteectt tacacccagt aaatccggat aacgcettgca

taccgegget getggeacgt atttagecgg tgettcettag tcaggtaceg

cectgetgat agagetttac ataccgaaat acttcatege tcacgeggeg

agggtttcce ccattgtgea atattcccca ctgetgecte ccgaggggag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 57

LENGTH: 417

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 57

tctcacgett tcgagetcac gtcagtecate gtecagcaag cegecttege

cctectaata tctacgeatt tcaccgetac actaggaatt ccacttgect

ctagctcage agttccaaat geagtccegg ggttgagece cgggetttca

geegtgeegt ctacgctccce tttacaccca gtaaatccgg ataacgettg

attaccgegyg ctgctggeac gtagttagee ggggettett agtcaggtac

cetgggtttt
ggataaaagg
ttatacaggg
ttctcacgey

ctcecgaagyg

cactggtgtt

ctceggtact

catcagactt

caccatacgt

cgtcatttte

cgtegetgea

agtttgga

ctggtgttee
ceggtactet
tcagacttge
ccatacgtat
tcattttctt
tcgetgeate

tttgga

cactggtgtt

ctcecgacact

catctggett

ccecectacgt

cgtcatttte

180

240

300

360

420

435

60

120

180

240

300

360

418

60

120

180

240

300

360

416

60

120

180

240

300
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ttcecctgetyg atagaagttt acataccgaa atacttcatce cttcacgegg cgtcegetgca

tcagagttte ctecattgtg caatattcee cactgetgec tcecegtaggg agtttgg

<210> SEQ ID NO 58
<211> LENGTH: 417

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 58

gtcagettte
ctcctaatat
tagtacgaca
cecgeaccged
ttaccgegge
ttcecctgety

tcagggttte

gagctcageg
ctacgcattt
gtttccaatyg
tgcgcteect
tgctggcacy
atagagcttt

ccccattgtyg

<210> SEQ ID NO 59
<211> LENGTH: 419

<212> TYPE:

DNA

tcagttatcg
caccgcetaca
cagtaccggyg
ttacacccag
tatttagceg
acataccgaa

caatattccce

tccagtaage
ctaggaattc
gttgagccce
taaatccgga
gtgcttetta
atacttcttc

cactgetgee

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 59

agcceegett
tcctectaat
tcaagacggyg
tgtccateceg
tattaccgeg
ctteeetget

atcagggttt

tcgagectca
atctacgcat
cagtttccaa
tctacgetee
getgetggea
gatagaagtt

cccecattgt

<210> SEQ ID NO 60
<211> LENGTH: 419

<212> TYPE

: DNA

cgtcagttac
ttcaccgeta
tgcagtceeg
ctttacacce
cgtagttage
tacataccga

gcaatattce

cgtccagtaa
cactaggaat
gggttgagee
agtaaatccg
cggggettet
gatacttctt

ccactgetge

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 60

tgctcagett

tcttectaat

tcgagecaga

tgcecttgecyg

tattaccgeg

ctteeetget

atcagggttt

tcgagectca

atctacgcat

cagtttccaa

tctacgetee

getgetggea

gatagagctt

cccecattgt

<210> SEQ ID NO 61

cgtcagttac

ttcaccgeta

tgcagtccca

ctttacaccce

cgtagttage

tacataccga

gcaatattce

cgtccagtaa

cactaggaat

gggttaagce

agtaaatccg

cggggettet

aatacttctt

ccactgetge

Synthetic Polynucleotide

cgecttegee
cacttaccce
gggctttcac
taacgcttge
gtcaggtacce
gctcacgegg

tccegaggga

Synthetic Polynucleotide

geegectteg
tcecgettace
ccagecettte
gataacgcett
tagtcaggta
ccttecacgey

ctcecgaagyg

Synthetic Polynucleotide

geegectteg

tcecgettace

ctgggtttte

gataacgcett

tagtcaggta

cgctcacgeyg

ctcecgaagyg

actggtgtte
tccgacacte
atcagacttyg
accatacgta
gtcattette
cgtegetgea

gtttgga

ccactggtgt

tctecggeac

acatcagact

gececectacg

cegteatttt

gegtegetge

aagtttgga

ccactggtgt

tctecggeac

acatcagact

gececectacg

ccgtcattat

gegtegetge

gagtttgga

360

417

60

120

180

240

300

360

417

60

120

180

240

300

360

419

60

120

180

240

300

360

419
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<211> LENGTH: 421

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 61

gttgctcage tttcgagecte acgtcagtta ccgtccagta agecgectte gecactggtyg 60
ttcttectaa tatctacgea tttcaccget acactaggaa ttcegettac ctcetecggea 120
ctcgagecag acagttteca atgcagtece agggttaage cetgggtttt cacatcagac 180
ttgccttgee gtctacgete cctttacace cagtaaatee ggataacget tgccccctac 240
gtattaccge ggetgctgge acgtagttag ccggggette ttagtcaggt accgtcatta 300
tcttecctge tgatagaget ttacatacceg aaatacttet tegetcacge ggegtegetg 360
catcagggtt tcccccattg tgcaatatte cccactgetg ceteccgaag gaaagtttgg 420
a 421

<210> SEQ ID NO 62

<211> LENGTH: 420

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 62

tgctcagett tcgagetcag cgtcagttat cgtccagtaa gecgectteg ccactggtgt 60
tcctectaat atctacgeat ttcaccgeta cactaggaat tecacttace cctcecgacac 120
tctagtacga cagtttccaa tgcagtaceg gggttgagec cegggettte acatcagact 180
tgcegcaceg cctgegetee ctttacacce agtaaatceg gataacgett gcaccatacg 240
tattaccgeg gectgetggea cgtatttage cggtgettet tagtcaggta ccgtcattet 300
tcttecctge tgatagaget ttacatacceg aaatacttet tegetcacge ggegtegetg 360
catcagggtt tcccccattg tgcaatatte cccactgetg cetecegaag ggagtttgga 420

<210> SEQ ID NO 63

<211> LENGTH: 446

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 63

gatgcccetygyg cttegegete agegtcagtt gtegtecaga aagccgettt cgecactggt 60
gttectecta atatctacge atttcaccge tacactagga attccgettt cctctccgac 120
actcgagett cacagtttcg gtcccctcac ggggttaage cccgcacttt taagaccgac 180
ttgcgatgee gectgegege cctttacgee caataattece ggacaacget tgccacctac 240
gtattaccge ggetgetgge acgtagttag cecgtggettt ctettacggt accgtcaggyg 300
ataacgggta ttgaccgcta tcctgttegt cecatataac agaactttac aacccgaagg 360
cegtecategt tcacgeggeg ttgcteegte agactttegt ccattgegga agattcccca 420
ctgctgecte ccggggggag tttgga 446

<210> SEQ ID NO 64

<211> LENGTH: 419

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 64

gtcecegettt cgagectcag cgtcagttat cgtccagtaa gecgectteg ccactggtgt 60
tcctectaat atctacgeat ttcaccgeta cactaggaat tecgettace cctcecgacac 120
tctagtacga cagtttccaa tgcagtaceg gggttgagec cegggettte acatcagact 180
tgcegcaceg cctgegetee ctttacacce agtaaatceg gataacgett gcaccatacg 240
tattaccgeg gectgetggea cgtatttage cggtgettet tagtcaggta ccgtcattat 300
cttcecctget gatagagett tacataccga aatacttett cgetcacgeg gegtegetge 360
atcaggcttt cgcccattgt geaatattee ccactgetge ctcccgaagg gaagtttgg 419

<210> SEQ ID NO 65

<211> LENGTH: 418

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 65

tgtcagettt cgagctcage gtcagttate gtecagtaag cegecttege cactggtgtt 60
cctectaata tctacgeatt tcaccgetac actaggaatt cegettacce ctecgacact 120
ctagtacgac agtttccaat gcagtacegg ggttgagecce cgggetttca catcagactt 180
gecgcacege ctgegetcee tttacaccca gtaaatcegg ataacgettyg caccatacgt 240
attaccgegyg ctgctggecac gtatttagee ggtgettett agtcaggtac cgtcattate 300
ttcecctgetyg atagagettt acataccgaa atacttette getcacgegg cgtcegetgca 360
tcaggcttte geccattgtg caatattece cactgetgec tececgaaggg agtttgga 418

<210> SEQ ID NO 66

<211> LENGTH: 420

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 66

tgctcagett tcgagetcag cgtcagttat cgtccagtaa gecgectteg ccactggtgt 60
tcctectaat atctacgeat ttcaccgeta cactaggaat tecacttace cctcecgacac 120
tctagtacga cagtttccaa tgcagtaceg gggttgagec cegggettte acatcagact 180
tgcegcaceg cctgegetee ctttacacce agtaaatceg gataacgett gcaccatacg 240
tattaccgeg gectgetggea cgtatttage cggtgettet tagtcaggta ccgtcattet 300
tcttecctge tgatagaget ttacatacceg aaatacttet tegetcacge ggegtegetg 360
catcagggtt tcccccattg tgcaatatte cccactgetg cetecegaag ggagtttgga 420

<210> SEQ ID NO 67

<211> LENGTH: 417

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 67

attcagcttt cgagctcacg tcagttaceg tccagtaage cgecttegee actggtgtte 60
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ctcctaatat ctacgeattt caccgctaca ctaggaatte cgettacccce

aagcatacca gtttccaatg cagtccaggg gttaagecce tgectttcac

atacgcegte tacgctceect ttacacccag taaatccgga taacgcetcege

ttaccgegge tgctggeacg tagttageeg gggettcetta gtcaggtace

tcectgetga tagaagttta cataccgaga tacttcettece ttcacgegge

cagggtttce cccattgtge aatatteccee actgetgect cccgagggaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 68

LENGTH: 416

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 68

gtgtcagett tcgagctcac gtcagttace gtccagtaag cegecttege

cttectaata tctacgeatt tcaccgetac actaggaatt cegettacct

cgagccagac agtttecaat geagtcccag ggttaagece tgggttttca

gecttgeegt ctacgctccce tttacaccca gtaaatccgg ataacgettg

attaccgegyg ctgctggeac gtagttagee ggggettett agtcaggtac

ttcecctgetyg atagagettt acataccgaa atacttcette getcacgegg

tcagggttte ccccattgtg caatattcee cactgetgece tcccgaggga

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 69

LENGTH: 416

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 69

gecagetteg agectcacgt cagtcategt ccagtaagece gecttegeca

tcctaatate tacgeattte accgectacac taggaattcece acttacctcet

agctgcacag tttccaaage agtccacagg ttgageccat gectttcact

acagccgtet acgcteectt tacacccagt aaatceggat aacgettgec

taccgegget getggeacgt agttagecgg ggettcettag tcaggtacceg

ccctgetgat agaagtttac ataccgaaat acttcatect tcacgeggeg

aggctttege ccattgtgea atattcccca ctgetgecte ccgagggaag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 70

LENGTH: 418

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 70

tgatcagett tcgagetcac gtcagttace gtccagtaag cegecttege

cctectaata tctacgeatt tcaccgetac actaggaatt cegettacct

ctagattgac agtttccaat geagtccegg ggttgagece cgggttttca

gecactcegt ctacgctccece tttacaccca gtaaatccgg ataacgettg

attaccgegyg ctgctggeac gtatttagee ggtgettett agtcaggtac

tccggeacte

atcagacttyg

ccectacgta

gtcattatct

gtcgetgeat

gtttgga

cactggtgtt

ctceggeact

catcagactt

ccecectacgt

cgtcattatce

cgtegetgea

gtttgg

ctggtgttee
ccgacactet
tcagacttge
ccctacgtat
tcattttctt
tcgetgeate

tttgga

cactggtgtt

ctceggtact

catcagactt

caccatacgt

cgtcatttte

120

180

240

300

360

417

60

120

180

240

300

360

416

60

120

180

240

300

360

416

60

120

180

240

300
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ttcectgetyg atagagettt acataccgaa atacttcatce getcacgegg cgtcegetgca

tcagggttte ccccattgtg caatattece cactgetgece tecegggggg agtttgga

<210> SEQ ID NO 71
<211> LENGTH: 420

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 71

gatgatcage
ttcctectaa
ctctagaaaa
ttgctettee
gtattaccge
tcttecctge

catcagggtt

tttcgagete
tatctacgca
acagtttcca
gtctacgete
ggetgetgge
tgatagaagt

tccecccattyg

<210> SEQ ID NO 72
<211> LENGTH: 418

<212> TYPE:

DNA

acgtcagtta
tttcaccget
atgcagtcct
cctttacace
acgtagttag
ttacataccg

tgcaatattc

ccgtecagta
acactaggaa
ggggttaage
cagtaaatcc
ceggggette
agatacttct

cccactgetyg

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 72

ttgatcagcet
tcctectaat
tctagaaaaa
tgctecttecyg
tattaccgeg
ctteeetget

atcagggttt

ttcgagctca
atctacgcat
cagtttccaa
tctacgetee
getgetggea
gatagaagtt

cccecattgt

<210> SEQ ID NO 73
<211> LENGTH: 421

<212> TYPE

: DNA

cgtcagttac
ttcaccgeta
tgcagtcetyg
ctttacacce
cgtagttage
tacataccga

gcaatattce

cgtccagtaa
cactaggaat
gggttaagce
agtaaatccg
cggggettet
gatacttctt

ccactgetge

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 73

gtatttcage

gttcctecta

actctagtac

cttgecegeac

cgtattaccg

atcttecectyg

gcatcaggcet

a

tttcgagete

atatctacge

gacagtttce

cgectgeget

cggctgctgg

ctgatagage

ttcgeecatt

agcgtcagtt

atttcaccge

aatgcagtac

ccctttacac

cacgtattta

tttacatacc

gtgcaatatt

atcgtccagt

tacactagga

cggggttgag

ccagtaaatc

geeggtgett

gaaatacttc

ccccactget

Synthetic Polynucleotide

agcecgectte
ttcegettac
cccagecttt
ggataacgct
ttagtcaggt
tccttecacge

ccteceggygy

Synthetic Polynucleotide

geegectteg
tcecgettace
ccagecettte
gataacgcett
tagtcaggta
ccttecacgey

ctcecgaagyg

Synthetic Polynucleotide

aagccgectt

attccgetta

ccecegggett

cggataacge

cttagtcagyg

ttcgctcacy

gecteccgaa

gecactggtyg

ctcteeggea

cacatcagac

tgcccectac

accgtcattt

ggCgthCtg

gaagtttgga

ccactggtgt

tctecggeac

acatcagact

gececectacg

cegteatttt

gegtegetge

gagtttgg

cgccactggt

ccectecgac

tcacatcaga

ttgcaccata

taccgtcatt

cggegteget

gggagtttgg

360

418

60

120

180

240

300

360

420

60

120

180

240

300

360

418

60

120

180

240

300

360

420

421



US 10,555,980 B2
255 256

-continued

<210> SEQ ID NO 74

<211> LENGTH: 419

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 74

getcagettt cgagetcage gtcagttate gtccagtaag cegecttege cactggtgtt 60
cctectaata tctacgeatt tcaccgetac actaggaatt ccacttacce ctecgacact 120
ctagtacgac agtttccaat gcagtacegg ggttgagecce cgggetttca catcagactt 180
gecgcacege ctgegetcee tttacaccca gtaaatcegg ataacgettyg caccatacgt 240
attaccgegyg ctgctggecac gtatttagee ggtgettett agtcaggtac cgtcattett 300
cttcecctget gatagagett tacataccga aatacttett cgetcacgeg gegtegetge 360
atcagggttt cccccattgt geaatattee ccactgetge cteccgaggg gagtttgga 419

<210> SEQ ID NO 75

<211> LENGTH: 417

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 75

tttcagette gagectcage gtcagttate gtecagtaag cegecttege cactggtgtt 60
cctectaata tctacgeatt tcaccgetac actaggaatt cegettacce ctecgacact 120
ctagtacgac agtttccaat gcagtacegg ggttgagecce cgggetttca catcagactt 180
gecgcacege ctgegetcee tttacaccca gtaaatcegg ataacgettyg caccatacgt 240
attaccgegyg ctgctggecac gtatttagee ggtgettett agtcaggtac cgtcattate 300
ttcecctgetyg atagagettt acataccgaa atacttette getcacgegg cgtcegetgca 360
tcaggcttte gecccattgtg caatattcee cactgectage tcccgaagga gtttgga 417

<210> SEQ ID NO 76

<211> LENGTH: 419

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 76

agctcagett tcgagetcag cgtcagttat cgtccagtaa gecgectteg ccactggtgt 60
tcctectaat atctacgeat ttcaccgeta cactaggaat tecgettace cctcecgacac 120
tctagtacga cagtttccaa tgcagtaceg gggttgagec cegggettte acatcagact 180
tgcegcaceg cctgegetee ctttacacce agtaaatceg gataacgett gcaccatacg 240
tattaccgeg gectgetggea cgtatttage cggtgettet tagtcaggta ccgtcattat 300
cttcecctget gatagagett tacataccga aatacttett cgetcacgeg gegtegetge 360
atcaggcttt cgcccattgt geaatattee ccactgetge ctcccgaagg gagtttgga 419

<210> SEQ ID NO 77

<211> LENGTH: 418

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide
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<400> SEQUENCE: 77
gtecagettt cgagectcag cgtcagttat cgtccagtaa gecgectteg ccactggtgt 60
tcctectaat atctacgcat ttcaccgeta cactaggaat tcecgettace cctecgacac 120
tctagtacga cagtttccaa tgcagtaccg gggttgagece cegggettte acatcagact 180
tgccgeaceg cctgegetee ctttacacce agtaaatcceg gataacgett gcaccatacg 240
tattaccgeg getgetggca cgtatttage cggtgcettet tagtcaggta ccgtcattat 300
ctteectget gatagagett tacataccga aatacttett cgetcacgeg gegtegetge 360
atcaggcttt cgcccattgt gcaatattcce ccactgetge cteccgaggyg agtttgga 418
<210> SEQ ID NO 78
<211> LENGTH: 193
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 78
tgagcecggge tcaccceggt actgcattgg aactgtegta ctagagtgte ggaggggtaa 60
geggaattece tagtgtageg gtgaaatgceg tagatattag gaggaacacc agtggcgaag 120
geggcettact ggacgataac tgacgctgag gctcgaaage gtggggagca aacaggatta 180
gatacaccgg taa 193
<210> SEQ ID NO 79
<211> LENGTH: 424
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 79
cacgatgtca gctttecgage tcagegtcag ttatcgteca gtaagccgece ttcgecactg 60
gtgttcctece taatatctac gcatttcacce gctacactag gaattccact tacccctecy 120
acactctagt acgacagttt ccaatgcagt accggggttyg agccccggge tttcacatca 180
gacttgcege accgectgeg ctcectttac acccagtaaa tccggataac gettgcacca 240
tacgtattac cgcggetgct ggcacgtatt tagccggtge ttettagtca ggtaccgtca 300
ttettettee ctgctgatag agetttacat accgaaatac ttettegete acgeggegte 360
gectgcatcag ggtttecccee attgtgcaat attcccecact getgectecce gaggggagtt 420
tgga 424
<210> SEQ ID NO 80
<211> LENGTH: 1524
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 80
atggagagtt tgatcctgge tcaggatgaa cgetggegge gtgectaata catgcaagte 60
gaacgcgage acttgtgcte gagtggcgaa cgggtgagta atacataagt aacctgccct 120
agacaggggg ataactattg gaaacgatag ctaagaccge ataggtacgg acactgcatg 180

gtgaccgtat taaaagtgcc tcaaagcact ggtagaggat ggacttatgg cgecattaget 240
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ggttggeggyg gtaacggcece accaaggcga cgatgegtag ccgacctgag agggtgaccg 300
gecacactygyg gactgagaca cggcccagac tcectacggga ggcagcagta gggaattttce 360
ggcaatgggyg gaaaccctga ccgagcaacg ccgcgtgaag gaagaaggtt tteggattgt 420
aaacttctgt tataaaggaa gaacggcgge tacaggaaat ggtagccgag tgacggtact 480
ttattagaaa gccacggcta actacgtgece agcagccgeg gtaatacgta ggtggcaage 540
gttatcegga attattggge gtaaagaggg agcaggcgge agcaagggtce tgtggtgaaa 600
gectgaaget taacttcagt aagccataga aaccaggcag ctagagtgca ggagaggatce 660
gtggaattce atgtgtageg gtgaaatgceg tagatatatg gaggaacacc agtggcgaag 720
gcgacgatct ggectgcaac tgacgctcag tcccgaaage gtggggagca aataggatta 780
gataccctag tagtccacge cgtaaacgat gagtactaag tgttggatgt caaagttcag 840
tgctgcagtt aacgcaataa gtactccgece tgagtagtac gttcgcaaga atgaaactca 900
aaggaattga cgggggcccg cacaageggt ggagcatgtg gtttaatteg aagcaacgceg 960
aagaacctta ccaggtcttg acatactcat aaaggctcca gagatggaga gatagctata 1020
tgagatacag gtggtgcatg gttgtcgtca gctegtgteg tgagatgttg ggttaagtcce 1080
cgcaacgagc gcaaccctta tcegttagtta ccatcattaa gttggggact ctagcgagac 1140
tgccagtgac aagctggagg aaggcgggga tgacgtcaaa tcatcatgcce ccttatgacce 1200
tgggctacac acgtgctaca atggatggtg cagagggaag cgaagccgeyg aggtgaagca 1260
aaacccataa aaccattctc agttcggatt gtagtctgca actcgactac atgaagttgg 1320
aatcgctagt aatcgcgaat cagcatgtcg cggtgaatac gttctcggge cttgtacaca 1380
ccgecegtea caccacgaga gttgataaca cecgaagecg gtggectaac cgcaaggaag 1440
gagctgtcta aggtgggatt gatgattggg gtgaagtcgt aacaaggtat ccctacggga 1500
acgtggggat ggatcacctc cttt 1524
<210> SEQ ID NO 81
<211> LENGTH: 1528
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 81
atgagagttt gatcctggct caggatgaac getggceggeg tgcctaacac atgcaagtcg 60
aacgaagcaa ttgaaggaag ttttcggatg gaattcgatt gactgagtgyg cggacgggtyg 120
agtaacgcgt ggataacctg cctcacactg ggggataaca gttagaaatg actgctaata 180
ccgecataage gcacagtacce gcatggtaca gtgtgaaaaa cteeggtggt gtgagatgga 240
tcegegtetyg attagecagt tggcggggta acggeccace aaagcgacga tcagtagccg 300
acctgagagg gtgaccggcece acattgggac tgagacacgg cccaaactcece tacgggagge 360
agcagtgggg aatattgcac aatgggcgaa agectgatge agcgacgecyg cgtgagtgaa 420
gaagtatttc ggtatgtaaa gctctatcag cagggaagaa aatgacggta cctgactaag 480
aagccccgge taactacgtg ccagcagecg cggtaatacyg tagggggcaa gcegttatccg 540
gatttactgyg gtgtaaaggg agcgtagacg gcgaagcaag tctgaagtga aaacccaggg 600
ctcaaccctyg ggactgettt ggaaactgtt ttgctagagt gteggagagyg taagtggaat 660
tcctagtgta geggtgaaat gegtagatat taggaggaac accagtggeyg aaggeggcett 720
actggacgat aactgacgtt gaggctcgaa agegtgggga gcaaacagga ttagatacce 780
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tggtagtcca cgccgtaaac gatgaatget aggtgttggg gggcaaagec

gtcgcaaacyg cagtaagcat tccacctggg gagtacgtte geaagaatga

aattgacggg gacccgcaca ageggtggag catgtggttt aattcgaage

accttaccaa gtcttgacat cctettgace ggegtgtaac ggegecttece

agagagacag dgtggtgcatg gttgtegteca getegtgteg tgagatgttg

cgcaacgage gcaaccctta tecttagtag ccagcaggta aagetgggca

actgccaggg ataacctgga ggaaggtggg gatgacgtca aatcatcatg

tttgggctac acacgtgcta caatggegta aacaaaggga agcaagacag

caaatcccaa aaataacgte ccagttegga ctgtagtetg caacccgact

ggaatcgeta gtaatcgcga atcagaatgt cgeggtgaat acgttecegg

caccgecegt cacaccatgg gagtcagcaa cgcccgaagt cagtgaccca

gagggagcetyg ccgaaggcegyg ggcaggtaac tggggtgaag tcgtaacaag

cggaaggtge ggctggatca cctecttt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 82
LENGTH: 385

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 82

aattcgacgt tgtccggatt actgggegta aagggagegt aggeggactt

tgtgaaatac ccgggctcaa cttgggtget geatttcaaa ctggaagtcet

agaggagaat ggaattccta gtgtageggt gaaatgegta gagattagga

tggcgaagge gattctetgg actgtaactg acgetgagge tcgaaagegt

caggattaga taccctggta gteccacgeeg taaacgatga atactaggtg

catgacctect gtgecegecge taacgcatta agtattcege ctggggagta

attaaaactc aaagaaattg acgga

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 83

LENGTH: 434

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

SEQUENCE: 83

acgagcgtat cggattattg ggtttaaggg agegtaggtg gattgttaag

aagtttgcegg ctcaaccgta aaattgecagt tgaaactgge agtcttgagt

tgggcggaat tcgtggtgta geggtgaaat gettagatat cacgaagaac

aaggcagcte actagactgt cactgacact gatgctcgaa agtgtgggta

ttagatacce tggtagtcca cacagtaaac gatgaatact cgetgtttge

aagcggccaa gcgaaagcat taagtattece acctggggag tacgcecggca

tcaaagaaat tgacggaagce ccgeccaggg gggaaaaaca tggggtttag

cggggaggaa ccte

<210>

SEQ ID NO 84

ctteggtgee

aactcaaagg

aacgcgaaga

ctteggggea

ggttaagtce

ctctagggag

ccecttatga

tgatgtggag

acacgaagct

gtcttgtaca

actcgcaaga

gtagcegtat

ttaagtgaga

agagtgcagg

agaacaccag

ggggagcaaa

taggggttgt

cggtegcaag

tcagttgtga

acagtagagg

tccgattgeg

tcaaacagga

gatatacagt

acggtgaaac

ttggatgata

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1528

60

120

180

240

300

360

385

60

120

180

240

300

360

420

434
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<211> LENGTH: 1457

<212> TYPE:

DNA

<213> ORGANISM: Ruminococcus obeum
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(65) ..

(66)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(960) .

. (960)

<223> OTHER INFORMATION: n is a,

<400> SEQUENCE: 84

ggeggegtge
ttggnntgtt
ggataacaac
gtgaaaaact
ggcctaccaa
agacacggcec
cctgatgeag
gggaagatag
gtaatacgta
ctggcaagte
tcttgagtge
ggaggaacac
cgtggggage
gtgttgggga
gtacgttecge
tgtggtttaa
ceccttaaceyg
tegtgtegtyg
agcagtcegyg
gacgtcaaat
aaagggaagc
cagtctgcaa
ggtgaatacyg
ccgaagteag

tgaagtcgta

ttaacacatg

tctagtggeg

cagaaatggt

ceggtggtat

ggcgacgatce

cagactccta

cgacgecgeg

tgacggtacc

dggggcaage

tgatgtgaaa

cggagaggta

cagtggcgaa

aaacaggatt

gcaaagctet

aagaatgaaa

ttcgaagcaa

gatctttect

agatgttggg

ctgggcacte

catcatgeee

aagcctgega

ctcgactgea

ttcecegggte

tgacctaact

acaaggt

<210> SEQ ID NO 85
<211> LENGTH: 1398

<212> TYPE:

DNA

caagtcgaac

gacgggtgag

tgctaatacc

aagatggacc

catagcegge

c¢gggaggceag

tgaaggaaga

tgactaagaa

gttatccgga

ggeggggget

agcggaatte

ggcggcettac

agataccctyg

teggtgeege

ctcaaaggaa

cgcgaagaac

tcgggacagg

ttaagtcceg

tgaggagact

cttatgattt

aggtaagcaa

cgaagctgga

ttgtacacac

gcaaagaagg

¢, g, toru

¢, g, toru

gggaaacctt tcattgaage

taacgcgtgyg gtaacctgec

gcataagege acaggaccgce

cgegttggat tagctagttg

ctgagagggt gaacggccac

cagtggggaa tattgcacaa

agtatctcgg tatgtaaact

gececggeta actacgtgece

tttactgggt gtaaagggag

caaccectgyg actgcattgg

ctagtgtage ggtgaaatge

tggacggtaa ctgacgttga

gtagtccacg ccgtaaacga

cgcaaacgca ttaagtattce

ttgacgggga cccgcacaag

cttaccaagt cttgacatcc

ggagacaggt ggtgcatggt

caacgagcge aacccctatce

gccagggata acctggagga

gggctacaca cgtgctacaa

atcccaaaaa taacgtccca

atcgctagta atcgcggatce

cgcecegteac accatgggag

agctgecgaa ggcegggaccg

<213> ORGANISM: Ruminococcus obeum
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(1083) ..(1083)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(1207) .. (1207)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature

¢, g, toru

¢, g, toru

ttcggcagat

ttatacaggg

atggtctggt

gcagggtaac

attgggactyg

tgggggaaac

tctatcagca

agcagccgeg

cgtagacgga

aaactgttag

gtagatatta

ggctcgaaag

tgattactag

cacctgggga

cggtggagca

ctctgacegn

tgtcgtcage

cccagtagec

aggcggggat

tggcgtaaac

gtteggactg

agaatgcege

tcagtaacge

atgactgggg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1457
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<222> LOCATION: (1233)..(1233)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<400> SEQUENCE: 85
ggcgtgctta acacatgcaa gtcgaacggg aaacttttca ttgaagcttc ggcagatttg 60
gtctgtttet agtggcggac gggtgagtaa cgegtgggta acctgectta tacaggggga 120
taacaaccag aaatggttgc taataccgca taagcgcaca ggaccgcatg gtcetggtgtg 180
aaaaactccg gtggtataag atggacccge gttggattag ctagttggca gggtaacggce 240
ctaccaaggc gacgatccat agccggcctg agagggtgaa cggccacatt gggactgaga 300
cacgccccag actcctceggg aggcagcagt ggggaatatt gcacaatggg ggaaaccctg 360
atgcagcgac gccgcgtgaa ggaagaagta tctcggtatg taaacttcta tcagcaggga 420
agatagtgac ggtacctgac taagaagccc cgkctaacta cgtgccagca gccgeggtaa 480
tacgtagggg gcaagcgtta tccggattta ctgggtgtaa agggagcgta gacggactgg 540
caagtctgat gtgaaaggcg ggggctcaac ccctggactg cattggaaac tgttagtcett 600
gagtgccgga gaggtaagcg gaattcctag tgtagcggtg aaatgcgtag atattaggag 660
gaacaccagt ggcgaaggcg gcttactgga cggtaactga cgttgagget cgaaagegtg 720
gggagcaaac aggattagat accctggtag tccacgccgce aaacgatgaa tactaggtgt 780
tggggagcaa agctcttcgg tgccgccgca aacgcattaa gtattccacce tggggagtac 840
gttcgcaaga atgaaactca aaggaattga cggggacccg cacaagcggt ggagcatgtg 900
gtttaattcg aagcaacgcg aagaacctta ccaagtcttg acatccctect gaccgtccct 960

taaccggatc tttcecttegg gacaggggag acaggtggtg catggttgtce gtcagctegt 1020
gtcgtgagat gttgggttaa gtcccgcaac gagcgcaacce cctatcccca gtagccagca 1080
gtneggetgyg gcactctgag gagactgcca gggataacct ggaggaaggce ggggatgacyg 1140
tcaaatcatc atgcccctta tgatttgggce tacacacgtg ctacaatggc gtaaacaaag 1200
ggaagcnagc ctkecgraggt aagcaaatcc canaaataac gtcccagttc ggactgcagt 1260
ctgcaactcg actgcacgaa gctggaatcg ctagtaatcg cggatcagaa tgccgeggtg 1320
aatacgttcc cgggtcttgt acacaccgcce cgtcacacca tgggagtcag taacgcccga 1380
agtcagtgac ctaactgc 1398
<210> SEQ ID NO 86

<211> LENGTH: 1472

<212> TYPE: DNA

<213> ORGANISM: Clostridium disporicum

<400> SEQUENCE: 86

getcaggacyg aacgcetggeg gegtgectaa cacatgcaag tcgagcegagt tgattcetett 60
cggagatgaa gctageggeg gacgggtgag taacacgtgg gcaacctgece tcatagaggg 120
gaatagccte ccgaaaggga gattaatacc gcataagatt gtagettege atgaagtage 180
aattaaagga gcaatccget atgagatggg ccegeggege attagetagt tggtgaggta 240
acggctcace aaggcgacga tgegtagecg acctgagagg gtgateggece acattgggac 300
tgagacacgg cccagactece tacgggagge agcagtgggg aatattgcac aatgggggaa 360
accctgatge agcaacgecg cgtgagtgat gacggectte gggttgtaaa getcetgtett 420
cagggacgat aatgacggta cctgaggagg aagccacgge taactacgtg ccagcagecg 480

cggtaatacg taggtggcga gegttgtecg gatttactgg gegtaaaggg agegtaggeg 540
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gacttttaag tgagatgtga aatacccggg ctcaacttgg gtgctgcatt tcaaactgga 600
agtctagagt gcaggagagg agaatggaat tcctagtgta geggtgaaat gcgtagagat 660
taggaagaac accagtggcg aaggcgattce tctggactgt aactgacget gaggctcgaa 720
agcgtgggga gcaaacagga ttagataccce tggtagtcca cgecgtaaac gatgaatact 780
aggtgtaggg gttgtcatga cctctgtgee gecgctaacyg cattaagtat tccgectggg 840
gagtacggtce gcaagattaa aactcaaagg aattgacggg ggcccgcaca agcagcggag 900
catgtggttt aattcgaagc aacgcgaaga accttaccta gacttgacat ctcctgaatt 960
acccgtaact ggggaagcca cttcggtgge aggaagacag gtggtgcatg gttgtcegtca 1020
gctegtgteg tgagatgttg ggttaagtcce cgcaacgagce gcaaccctta ttgttagttg 1080
ctaccattta gttgagcact ctagcgagac tgcccgggtt aaccgggagg aaggtgggga 1140
tgacgtcaaa tcatcatgcc ccttatgtct agggctacac acgtgctaca atggcaagta 1200
caaagagaag caagaccgcg aggtggagca aaactcaaaa acttgtctca gttcggattg 1260
taggctgaaa ctcgcctaca tgaagctgga gttgctagta atcgcgaatc agcatgtcegce 1320
ggtgaatacg ttcccgggce ttgtacacac cgcccgtcac accatgagag ttggcaatac 1380
ccaacgtacg tgatctaacc cgcaagggag gaagcgtect aaggtagggt cagcgattgg 1440
ggtgaagtcg taacaaggta gccgtaggag aa 1472
<210> SEQ ID NO 87
<211> LENGTH: 1529
<212> TYPE: DNA
<213> ORGANISM: Clostridium scindens
<400> SEQUENCE: 87
gagagtttga tcctggctca ggatgaacgce tggeggegtg cctaacacat gcaagtcgaa 60
cgaagegect ggccccgact tcecttceggaac gaggagectt gegactgagt ggcggacggg 120
tgagtaacgc gtgggcaacc tgccttgcac tgggggataa cagccagaaa tggctgctaa 180
taccgcataa gaccgaagcg ccgcatggeg cggeggcecaa agcecccggeyg gtgcaagatg 240
ggeccgegte tgattaggta gttggegggg taacggecca ccaagcecgac gatcagtage 300
cgacctgaga gggtgaccgg ccacattggg actgagacac ggcccagact cctacgggag 360
gcagcagtygyg ggaatattge acaatggggg aaaccctgat gecagcgacgce cgegtgaagyg 420
atgaagtatt tcggtatgta aacttctatc agcagggaag aagatgacgyg tacctgacta 480
agaagcccceg gctaactacg tgccagecage cgeggtaata cgtaggggge aagegttate 540
cggatttact gggtgtaaag ggagcgtaga cggcgatgca agccagatgt gaaagcccgg 600
ggctcaacce cgggactgca tttggaactg cgtggetgga gtgtcggaga ggcaggcgga 660
attcctagtg tagcggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcggce 720
ctgctggacyg atgactgacg ttgaggctceg aaagegtyggyg gagcaaacag gattagatac 780
cctggtagte cacgecgtaa acgatgacta ctaggtgteg ggtggcaagyg ccatteggtg 840
ccgcagcaaa cgcaataagt agtccacctg gggagtacgt tcegcaagaat gaaactcaaa 900
ggaattgacyg gggacccgca caageggtgg agcatgtggt ttaattcgaa gcaacgcgaa 960
gaaccttacc tgatcttgac atcccgatgce caaagcgcgt aacgcgctct ttcecttcecggaa 1020
catcggtgac aggtggtgca tggttgtcgt cagectcgtgt cgtgagatgt tgggttaagt 1080
ccegcaacga gcgcaaccec tatcttcagt agccagcatt ttggatgggce actctggaga 1140
gactgccagg gagaacctgg aggaaggtgg ggatgacgtc aaatcatcat gccceccttatg 1200
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accagggcta cacacgtgct acaatggegt aaacaaaggg aggcgaaccce gcgagggtgg 1260
gcaaatccca aaaataacgt ctcagttcgg attgtagtcet gcaactcgac tacatgaagt 1320
tggaatcgct agtaatcgceg aatcagaatg tcgeggtgaa tacgttccecg ggtcecttgtac 1380
acaccgccceg tcacaccatg ggagtcagta acgcccgaag cceggtgacce aacccgtaag 1440
ggagggagece gtcgaaggtg ggaccgataa ctggggtgaa gtegtaacaa ggtagccgta 1500
tcggaaggtg cggctggatce acctcectte 1529
<210> SEQ ID NO 88
<211> LENGTH: 1456
<212> TYPE: DNA
<213> ORGANISM: Anaerostipes caccae
<400> SEQUENCE: 88
gegettaata catgtcaagt cgaacgaagce atttaggatt gaagtttteg gatggattte 60
ctatatgact gagtggcgga cgggtgagta acgegtgggg aacctgccect atacaggggyg 120
ataacagctg gaaacggctg ctaataccge ataagcgcac agaatcgcat gattcagtgt 180
gaaaagccct ggcagtatag gatggtccceg cgtctgatta getggttggt gaggtaacgg 240
ctcaccaagg cgacgatcag tagccggett gagagagtga acggccacat tgggactgag 300
acacggccca aactcctacg ggaggcagca gtggggaata ttgcacaatyg ggggtaaacce 360
ctgatgcage gacgecgegt gagtgaagaa gtatttceggt atgtaaaget ctatcagcag 420
ggaagaaaac agacggtacc tgactaagaa gccccggceta actacgtgec agcagccgeg 480
gtaatacgta gggggcaagc gttatccgga attactgggt gtaaagggtg cgtaggtgge 540
atggtaagtc agaagtgaaa gcccgggget taacccceggyg actgettttyg aaactgtcat 600
gectggagtge aggagaggta agcggaattc ctagtgtage ggtgaaatgce gtagatatta 660
ggaggaacac cagtggcgaa ggcggcttac tggactgtca ctgacactga tgcacgaaag 720
cgtggggage aaacaggatt agataccctg gtagtccacyg ccgtaaacga tgaatactag 780
gtgtcgggge cgtagaggcet tceggtgccge agcaaacgca gtaagtattc cacctgggga 840
gtacgttcge aagaatgaaa ctcaaaggaa ttgacgggga cccgcacaag cggtggagea 900
tgtggtttaa ttcgaagcaa cgcgaagaac cttacctggt cttgacatcce caatgaccga 960
accttaaccg gttttttett tcgagacatt ggagacaggt ggtgcatggt tgtcgtcagce 1020
tcgtgtegtg agatgttggg ttaagtcccg caacgagegce aacccctatce tttagtagece 1080
agcatttaag gtgggcactc tagagagact gccagggata acctggagga aggtggggac 1140
gacgtcaaat catcatgcce cttatggcca gggctacaca cgtgctacaa tggcgtaaac 1200
aaagggaagc gaagtcgtga ggcgaagcaa atcccagaaa taacgtctca gttcggattg 1260
tagtctgcaa ctcgactaca tgaagctgga atcgctagta atcgtgaatc agaatgtcac 1320
ggtgaatacg ttcccgggte ttgtacacac cgcccgtcac accatgggag tcagtaacgce 1380
ccgaagtcag tgacccaacce gcaaggaggg agetgccgaa ggtgggaccyg ataactgggg 1440
tgaagtcgta acaagg 1456

<210> SEQ ID NO 89
<211> LENGTH: 1456

<212> TYPE:
<213> ORGANISM: Marvinbryantia formatexigens

DNA

<400> SEQUENCE: 89
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tggcggegty cttaacacat gcaagtcgag cgaagcattt taaatgaagt ttteggacgg 60
aatttaaaat gactgagcgg cggacgggtg agtaacgcegt ggataacctyg ccttatacag 120
ggggataaca gccagaaatg gctgctaata ccgcataagce gcacggtacc gcatggtaca 180
gtgtgaaaaa ctcecggtggt ataagatggg tccgegttgg attaggcagt tggeggggta 240
aaggcccace aaaccgacga tccatagecg gectgagagg gtggacggece acattgggac 300
tgagacacgg cccagactcce tacgggaggce agcagtgggg aatattgcac aatgggggaa 360
accctgatge agcgacgccg cgtgggtgaa gaagtattte ggtatgtaaa gccctatcag 420
cagggaagaa aatgacggta cctgaccaag aagccccgge taactacgtyg ccagcagccg 480
cggtaatacyg tagggggcaa gcgttatcceg gatttactgg gtgtaaaggyg agcgtagacg 540
gccatgcaayg tctggtgtga aaggeggggg ctcaacccce ggactgcatt ggaaactgta 600
tggcttgagt gccggagagg taagcggaat tectggtgta geggtgaaat gegtagatat 660
caggaggaac accagtggcg aaggcggett actggacggt aactgacgtt gaggctcgaa 720
agcgtgggga gcaaacagga ttagataccce tggtagtcca cgccgtaaac gatgaatace 780
aggtgtcggg ggacacggtce cttceggtgee gecagcaaacyg cactaagtat tccacctggg 840
gagtacgttce gcaagaatga aactcaaagg aattgacggg gacccgcaca agceggtggag 900
catgtggttt aattcgaagc aacgcgaaga accttaccag gtcttgacat ccggacgace 960
ggacagtaac gtgtccttce ctteggggeg tccgagacag gtggtgcatg gttgtcegtcea 1020
gctegtgteg tgagatgttg ggttaagtcce cgcaacgagce gcaacccctg ttcecccagtag 1080
ccagcattca ggatgggcac tctggggaga ctgccaggga taacctggayg gaaggcgggyg 1140
atgacgtcaa atcatcatgc cccttatgat ctgggctaca cacgtgctac aatggcgtga 1200
acagagggaa gcgaacccgce gagggggagce aaatcccaga aataacgtcece cagttcggat 1260
tgtagtctge aacccggcta catgaagctg gaatcgctag taatcgcgga tcagcatgcece 1320
gcggtgaata cgttcecceggg tcecttgtacac accgcccgte acaccatggg agtcggaaat 1380
geecgaagte agtgacccaa ccggaaggag ggagcetgecg aaggceggggce cggtaactgg 1440
ggtgaagtcg taacaa 1456
<210> SEQ ID NO 90
<211> LENGTH: 1568
<212> TYPE: DNA
<213> ORGANISM: Lactobacillus mucosae
<400> SEQUENCE: 90
agagtttgat cctggctcag gatgaacgec ggeggtgtge ctaatacatyg caagtcgaac 60
gegttggecee aactgattga acgtgettge acggacttga cgttggttta ccagcgagtg 120
gecggacgggt gagtaacacg taggtaacct gccccaaagce gggggataac atttggaaac 180
agatgctaat accgcataac aatttgaatc gcatgattca aatttaaaag atggcttcgg 240
ctatcacttt gggatggacc tgcggegeat tagettgttyg gtagggtaac ggcctaccaa 300
ggctgtgatyg cgtagccgag ttgagagact gatcggecac aatggaactg agacacggtce 360
catactccta cgggaggcag cagtagggaa tcttccacaa tgggcgcaag cctgatggag 420
caacaccgeg tgagtgaaga agggtttcgg ctegtaaage tcetgttgtta gagaagaacyg 480
tgcegtgagag caactgttca cgcagtgacg gtatctaacc agaaagtcac ggctaactac 540
gtgccagcayg ccgeggtaat acgtaggtgg caagegttat ceggatttat tgggegtaaa 600
gcgagcegeayg geggtttgat aagtctgatg tgaaagectt tggcttaacce aaagaagtge 660
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atcggaaact gtcagacttg agtgcagaag aggacagtgg aactccatgt gtageggtgg 720
aatgcgtaga tatatggaag aacaccagtg gcgaaggcegyg ctgtetggte tgcaactgac 780
gctgaggcete gaaagcatgg gtagcgaaca ggattagata ccctggtagt ccatgccgta 840
aacgatgagt gctaggtgtt ggagggtttc cgeccttcag tgccgcaget aacgcattaa 900
gcactccegee tggggagtac gaccgcaagg ttgaaactca aaggaattga cgggggcccyg 960
cacaagcggt ggagcatgtg gtttaattcg aagctacgcg aagaacctta ccaggtcttg 1020
acatcttgeg ccaaccctag agatagggcg tttecttegg gaacgcaatg acaggtggtg 1080
catggtegtce gtcagctegt gtegtgagat gttgggttaa gtcccgcaac gagcgcaacce 1140
cttgttacta gttgccagca ttcagttggg cactctagtg agactgccgg tgacaaaccg 1200
gaggaaggtg gggacgacgt cagatcatca tgccccttat gacctgggcet acacacgtge 1260
tacaatggac ggtacaacga gtcgcgaact cgcgagggca agctaatctce ttaaaaccgt 1320
tctcagtteg gactgcaggce tgcaactcgce ctgcacgaag tcggaatcgce tagtaatcgce 1380
ggatcagcat gccgcggtga atacgttceccce gggcecttgta cacaccgeccce gtcacaccat 1440
gagagtttgc aacacccaaa gtcggtgggg taaccctteg gggagctagce cgcctaaggt 1500
ggggcagatg attagggtga agtcgtaaca aggtagccgt aggagaacct gcggctggat 1560
cacctcet 1568
<210> SEQ ID NO 91
<211> LENGTH: 1508
<212> TYPE: DNA
<213> ORGANISM: Turicibacter sanguinis
<400> SEQUENCE: 91
agagtttgat catggctcag gatgaacgcet ggeggcegtge ctaatacatg caagtcgage 60
gaaccactte ggtggtgage ggcgaacggg tgagtaacac gtaggttatc tgcccatcag 120
acggggacaa cgattggaaa cgatcgctaa taccggatag gacgaaagtt taaaggtgct 180
tcggeaccac tgatggatga gectgeggeg cattagetag ttggtagggt aaaggectac 240
caaggcgacg atgcgtagcce gacctgagag ggtgaacgge cacactggga ctgagacacg 300
geecagacte ctacgggagg cagcagtagg gaatcttcegg caatgggcga aagcectgacce 360
gagcaacgce gcgtgaatga tgaaggectt cgggttgtaa aattctgtta taagggaaga 420
atggctctag taggaaatgg ctagagtgtg acggtacctt atgagaaagc cacggctaac 480
tacgtgccag cagccgeggt aatacgtagg tggcgagegt tatccggaat tattgggegt 540
aaagagcgceg caggtggttg attaagtetg atgtgaaage ccacggctta accgtggagg 600
gtcattggaa actggtcaac ttgagtgcag aagagggaag tggaattcca tgtgtagegg 660
tgaaatgcgt agagatatgg aggaacacca gtggcgaagyg cggcttcctyg gtctgtaact 720
gacactgagyg cgcgaaagcg tggggagcaa acaggattag ataccctggt agtccacgece 780
gtaaacgatyg agtgctaagt gttgggggtc gaacctcagt gctgaagtta acgcattaag 840
cactcegect ggggagtacg gtcgcaagac tgaaactcaa aggaattgac ggggacccge 900
acaagcggtyg gagcatgtgg tttaattcga agcaacgcga agaaccttac caggtcttga 960
cataccagtg accgtcctag agataggatt ttceccttegg ggacaatgga tacaggtggt 1020
gcatggttgt cgtcagctcg tgtegtgaga tgttgggtta agtcccgcaa cgagcgcaac 1080
ccetgtegtt agttgccage attcagttgg ggactctaac gagactgcca gtgacaaact 1140
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ggaggaaggt ggggatgacg tcaaatcatc atgcccctta tgacctgggce tacacacgtg 1200
ctacaatggt tggtacaaag agaagcgaag cggtgacgtyg gagcaaacct cataaagcca 1260
atctcagttc ggattgtagg ctgcaactcg cctacatgaa gttggaatcg ctagtaatcg 1320
cgaatcagca tgtcgcggtg aatacgttce cgggtcttgt acacaccgcce cgtcacacca 1380
cgagagttta caacacccga agtcagtgge ctaaccgcaa ggagggaget gcctaaggtg 1440
gggtagatga ttggggtgaa gtcgtaacaa ggtatcccta ccggaaggtg gggttggatce 1500
acctectt 1508
<210> SEQ ID NO 92

<211> LENGTH: 1456

<212> TYPE: DNA

<213> ORGANISM: Roseburia faecis

<400> SEQUENCE: 92

gatgaacgct ggeggcegtge ttaacacatyg caagtcgaac gaagcactct atttgatttt 60
ctteggaaat gaagattttg tgactgagtg geggacgggt gagtaacgeg tgggtaacct 120
gectcataca gggggataac agttggaaac gactgctaat accgcataag cgcacaggat 180
cgcatgatce ggtgtgaaaa actcecggtgg tatgagatgg accegegtcet gattagecag 240
ttggcagggt aacggectac caaagcgacg atcagtagec gacctgagag ggtgaccgge 300
cacattggga ctgagacacg gcccaaacte ctacgggagg cagcagtggg gaatattgca 360
caatggggga aaccctgatg cagcgacgece gegtgagega agaagtattt cggtatgtaa 420
agctctatca gcagggaaga agaatgacgg tacctgacta agaagcaccg gctaaatacg 480
tgccagcage cgcggtaata cgtatggtge aagegttate cggatttact gggtgtaaag 540
ggagcgcagg cggtgcggca agtctgatgt gaaagcccgg ggctcaaccce cggtactgea 600
ttggaaactyg tcgtactaga gtgtcggagg ggtaagtgga attectagtyg tageggtgaa 660
atgcgtagat attaggagga acaccagtgg cgaaggegge ttactggacg ataactgacg 720
ctgaggcteg aaagcegtggg gagcaaacag gattagatac cetggtagte cacgecgtaa 780
acgatgaata ctaggtgtcg gggagcattg ctetteggtg cegecagcaaa cgcaataagt 840
attccacctyg gggagtacgt tcgcaagaat gaaactcaaa ggaattgacg gggacccegca 900
caagcggtgg agcatgtggt ttaattcgaa gcaacgegaa gaaccttace aagtcttgac 960

atcccgatga cagagtatgt aatgtacytt ctcecttcggag catcggtgac aggtggtgca 1020
tggttgtegt cagctcgtgt cgtgagatgt tgggttaagt cccgcaacga gcgcaacccce 1080
tgtccttagt agccagcggt teggcecggge actctaggga gactgccagg gataacctgg 1140
aggaaggcgg ggatgacgtc aaatcatcat gccceccttatg acttgggcta cacacgtgcet 1200
acaatggcgt aaacaaaggg aagcggagcece gtgaggccga gcaaatctca aaaataacgt 1260
ctcagttcgg actgtagtcect gcaacccgac tacacgaagce tggaatcgct agtaatcgca 1320
gatcagaatg ctgcggtgaa tacgttcccg ggtcttgtac acaccgcccg tcacaccatg 1380
ggagttggaa atgcccgaag tcagtgaccce aaccgcaagg agggagcetgce cgaaggcagg 1440
ttcgataact ggggtg 1456
<210> SEQ ID NO 93

<211> LENGTH: 1465

<212> TYPE: DNA

<213> ORGANISM: Flavonifractor plautii

<400> SEQUENCE: 93
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cgetggegge gtgcttaaca catgcaagtce gaacggggtyg ctcatgacgg aggattegte 60
caatggattg agttacctag tggcggacgg gtgagtaacyg cgtgaggaac ctgccttgga 120
gaggggaata acactccgaa aggagtgcta ataccgcatg aagcagttgg gtcgcatgge 180
tctgactgee aaagatttat cgctctgaga tggectegeg tetgattage tagtaggcegg 240
ggtaacggcece cacctaggeg acgatcagta gccggactga gaggttgacce ggcecacattg 300
ggactgagac acggcccaga ctcectacggg aggcagcagt ggggaatatt gggcaatggg 360
cgcaagectyg acccagcaac gecgegtgaa ggaagaagge tttegggttyg taaacttett 420
ttgtegggga cgaaacaaat gacggtaccce gacgaataag ccacggctaa ctacgtgcca 480
gcagccgegy taatacgtag gtggcaagceg ttatceggat ttactgggtg taaagggegt 540
gtaggcggga ttgcaagtca gatgtgaaaa ctgggggctce aacctcecage ctgcatttga 600
aactgtagtt cttgagtgct ggagaggcaa tcggaattee gtgtgtageg gtgaaatgeg 660
tagatatacg gaggaacacc agtggcgaag gcggattget ggacagtaac tgacgctgag 720
gegegaaage gtggggagca aacaggatta gataccctgg tagtccacgce cgtaaacgat 780
ggatactagyg tgtggggggt ctgaccccct cecgtgecgca gttaacacaa taagtatccce 840
acctggggag tacgatcgca aggttgaaac tcaaaggaat tgacgggggce ccgcacaagce 900
ggtggagtat gtggtttaat tcgaagcaac gcgaagaacc ttaccagggce ttgacatccce 960
actaacgagg cagagatgcg ttaggtgcce ttcggggaaa gtggagacag gtggtgcatg 1020
gttgtcgtca gectegtgteg tgagatgttg ggttaagtcec cgcaacgagc gcaaccctta 1080
ttgttagttg ctacgcaaga gcactctagc gagactgccg ttgacaaaac ggaggaaggt 1140
ggggacgacg tcaaatcatc atgcccctta tgtcctggge cacacacgta ctacaatggt 1200
ggttaacaga gggaggcaat accgcgaggt ggagcaaatc cctaaaagcc atcccagtte 1260
ggattgcagg ctgaaacccg cctgtatgaa gttggaatcg ctagtaatcg cggatcagca 1320
tgccgeggtyg aatacgttec cgggecttgt acacaccgcece cgtcacacca tgagagtcegg 1380
gaacacccga agtccgtage ctaaccgcaa ggagggcgeg gecgaaggtg ggttcgataa 1440
ttggggtgaa gtcgtaacaa ggtag 1465
<210> SEQ ID NO 94
<211> LENGTH: 1438
<212> TYPE: DNA
<213> ORGANISM: Blautia wexlerae
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (19)..(19)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<400> SEQUENCE: 94
caagtcgaac gggaattant ttattgaaac ttcggtcgat ttaatttaat tctagtggeg 60
gacgggtgayg taacgcgtgg gtaacctgcece ttatacaggg ggataacagt cagaaatggce 120
tgctaatacc gcataagcgce acagagetge atggctcagt gtgaaaaact ccggtggtat 180
aagatggacc cgcgttggat tagcttgttg gtggggtaac ggcccaccaa ggcgacgate 240
catagccgge ctgagagggt gaacggecac attgggactyg agacacggece cagactccta 300
cgggaggcag cagtggggaa tattgcacaa tgggggaaac cctgatgcag cgacgecgceg 360
tgaaggaaga agtatctcgg tatgtaaact tctatcagca gggaagatag tgacggtacce 420
tgactaagaa gccceggeta actacgtgece agecagcecgeg gtaatacgta gggggcaage 480
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gttatcegga tttactgggt gtaaagggag cgtagacggt gtggcaagtc tgatgtgaaa 540
ggcatgggcet caacctgtgg actgcattgg aaactgtcat acttgagtgce cggaggggta 600
agcggaatte ctagtgtage ggtgaaatge gtagatatta ggaggaacac cagtggcgaa 660
ggcggcettac tggacggtaa ctgacgttga ggctcgaaag cgtggggagce aaacaggatt 720
agataccctg gtagtccacg ccgtaaacga tgaataacta ggtgtcegggt ggcaaagcca 780
tteggtgeeyg tcegcaaacge agtaagtatt ccacctgggyg agtacgtteg caagaatgaa 840
actcaaagga attgacgggg acccgcacaa geggtggage atgtggttta attcgaagca 900
acgcgaagaa ccttaccaag tcttgacatce cgectgaceyg atccttaacce ggatctttee 960
ttcgggacag gcgagacagg tggtgcatgg ttgtcgtcag ctcecgtgtcecgt gagatgttgg 1020
gttaagtccc gcaacgagcg caacccctat cctcagtage cagcatttaa ggtgggcact 1080
ctggggagac tgccagggat aacctggagg aaggcgggga tgacgtcaaa tcatcatgece 1140
ccttatgatt tgggctacac acgtgctaca atggcgtaaa caaagggaag cgagattgtg 1200
agatggagca aatcccaaaa ataacgtccce agttcggact gtagtctgca acccgactac 1260
acgaagctgg aatcgctagt aatcgcggat cagaatgccg cggtgaatac gttcccegggt 1320
cttgtacaca ccgcccgtceca caccatggga gtcagtaacg cccgaagtca gtgacctaac 1380
tgcaaagaag gagctgccga aggcgggacce gatgactggg gtgaagtcgt aacaaggt 1438
<210> SEQ ID NO 95
<211> LENGTH: 1365
<212> TYPE: DNA
<213> ORGANISM: Anaerotruncus colihominis
<400> SEQUENCE: 95
aacggagctt acgttttgaa gttttcggat ggatgaatgt aagcttagtyg gcggacgggt 60
gagtaacacyg tgagcaacct gcctttcaga gggggataac agccggaaac ggctgctaat 120
accgcatgat gttgeggggg cacatgeccce tgcaaccaaa ggagcaatcce gctgaaagat 180
gggetegegt cecgattagee agttggeggg gtaacggecce accaaagcga cgatcggtag 240
ccggactgag aggttgaacg gecacattgg gactgagaca cggcccagac tcctacggga 300
ggcagcagtyg ggggatattg cacaatgggc gaaagcctga tgcagcgacg ccegegtgagyg 360
gaagacggte ttcggattgt aaacctcectgt ctttggggaa gaaaatgacg gtacccaaag 420
aggaagctcee ggctaactac gtgccagcag ccgeggtaat acgtagggag caagegttgt 480
ccggaattac tgggtgtaaa gggagegtag gegggatgge aagtagaatyg ttaaatccat 540
cggctcaace ggtggetgeg ttctaaactg cegttcettga gtgaagtaga ggcaggcgga 600
attcctagtg tagcggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcggce 660
ctgctggget ttaactgacg ctgaggetceg aaagegtggyg gagcaaacag gattagatac 720
cctggtagte cacgecgtaa acgatgatta ctaggtgtgg ggggactgac ccctteegtg 780
ccgcagttaa cacaataagt aatccacctg gggagtacgg ccgcaaggtt gaaactcaaa 840
ggaattgacyg ggggcccgca caagcagtgg agtatgtggt ttaattcgaa gcaacgcgaa 900
gaaccttacce aggtcttgac atcggcgtaa tagcctagag agtaggtgaa gecctteggg 960
gcatccagac aggtggtgca tggttgtegt cagctegtgt cgtgagatgt tgggttaagt 1020
ccecgcaacga gcgcaaccect tattattagt tgctacgcaa gagcactcta atgagactgce 1080
cgttgacaaa acggaggaag gtggggatga cgtcaaatca tcatgcccct tatgacctgg 1140
gctacacacyg tactacaatg gcactaaaac agagggcggce gacaccgcga ggtgaagcega 1200
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atcccagaaa aagtgtctca gttcagattg caggetgcaa cecgectgca tgaagtcegga

attgctagta atcgeggatce agcatgecge ggtgaatacg ttcecgggece ttgtacacac

cgeccegteac accatgggag tccgggtaac acccgaagec agtag

<210> SEQ ID NO 96
<211> LENGTH: 1404
<212> TYPE: DNA

<213> ORGANISM: Ruminococcus faecis

<400> SEQUENCE: 96
atgcaagtcg aacgaagcac
ggcggacggg tgagtaacgce
tgactgctaa taccgcataa
gtatgagatg gacccgegte
gatcagtagce cgacctgaga
cctacgggayg gcagcagtygg
cgegtgageyg atgaagtatt
tacctgacta agaagcaccg
aagcgttate cggatttact
gaaaaccegg ggctcaacce
ggtaagcgga attcctagtyg
cgaaggcgge ttactggacg
gattagatac cctggtagte
ctgtteggty ccgcagcaaa
gaaactcaaa ggaattgacg
gcaacgcgaa gaaccttace
tcctteggga cagggatgac
tgggttaagt cccgcaacga
actctagaga gactgccagg
gececttatyg agcagggeta
gecgaggtega gcaaatccca
tacatgaagc tggaatcget
ggtcttgtac acaccgcccyg
aaccgtaagyg aggagctgec
<210> SEQ ID NO 97
<211> LENGTH: 1316
<212> TYPE: DNA

<213> ORGANISM: Dorea
<400> SEQUENCE: 97
taacgcegtgyg gtaacctgec
gcataagacce acgtaccgca

gegtetgatt aggtagttgg

tgagagggtyg accggccaca

cttgatttga ttectteggat
gtgggtaacc tgcctcatac
gaccacagca ccgcatggtyg
tgattaggta gttggtgggg
gggtgaccegg ccacattggg
ggaatattgce acaatggggyg
tcggtatgta aagctctatce
gctaaatacyg tgccagcage
gggtgtaaag ggagcgtaga
cgggactgca ttggaaactg
tagcggtgaa atgcgtagat
gtaactgacg ttgaggctcg
cacgccegtaa acgatgacta
cgcaataagt agtccacctg
gggacccgca caagceggtgg
tgctcttgac atctccctga
aggtggtgca tggttgtegt
gegecaacccee tatctttagt
gataacctgg aggaaggtgg
cacacgtgct acaatggegt
aaaataacgt ctcagttcgg
agtaatcgcg aatcagaatg
tcacaccatyg ggagtcagta

gaag

longicatena

tcatacaggyg ggataacagt
tggtacagtyg gtaaaaactc
tggggtaacyg gcctaccaag

ttgggactga gacacggccc

gaagatcttg

agggggataa

caggggtaaa

taacggccta

actgagacac

aaaccctgat

agcagggaag

cgcggtaata

cggagtggca

tcaatctaga

attaggagga

aaagcgtggg

ctaggtgteg

gggagtacgt

agcatgtggt

ccggcaagta

cagctegtgt

agccagceggt

ggatgacgte

aaacaaaggg

attgtagtct

tcgeggtgaa

acgcccgaag

tagaaatgac

cggtggtatg

ccgacgatca

agactcctac

gtgactgagt

cagttagaaa

aactceggty

ccaagccgac

ggcccaaact

gcagcgacgce

aaaatgacgg

cgtatggtge

agtctgatgt

gtaccggaga

acaccagtgg

gagcaaacag

ggcagcaaag

tcgcaagaat

ttaattcgaa

atgttgectt

cgtgagatgt

ttggccgggc

aaatcatcat

aggcagaacc

gcaactcgac

tacgttceeg

tcagtgacce

tgctaatacc

agatggaccc

gtagccgace

dggaggeage

1260

1320

1365

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1404

60

120

180

240
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agtggggaat attgcacaat ggaggaaact ctgatgcage gacgccgegt gaaggatgaa 300
gtattteggt atgtaaactt ctatcagcag ggaagaaaat gacggtacct gactaagaag 360
ccecggetaa ctacgtgeca gcagecgegg taatacgtag ggggcaageyg ttatccggat 420
ttactgggtyg taaagggagc gtagacggca cggcaagcca gatgtgaaaa gcccggggcet 480
caaccccggg actgcatttg gaactgetga getagagtgt cggagaggca agtggaatte 540
ctagtgtage ggtgaaatgc gtagatatta ggaggaacac cagtggcgaa ggcggettge 600
tggacgatga ctgacgttga ggctcgaaag cgtggggage aaacaggatt agataccctg 660
gtagtccacyg ccgtaaacga tgactgctag gtgtegggtyg gcaaagcecat teggtgcecege 720
agctaacgca ataagcagtc cacctgggga gtacgttege aagaatgaaa ctcaaaggaa 780
ttgacgggga cccgcacaag cggtggagca tgtggtttaa ttcgaagcaa cgcgaagaac 840
cttacctgat cttgacatcc cgatgaccge ttegtaatgg aagtttttet tcggaacate 900
ggtgacaggt ggtgcatggt tgtcgtcage tegtgtegtyg agatgttggg ttaagtcceg 960
caacgagcgce aacccctatce ttcagtagce agcaggttaa gectgggcact ctggagagac 1020
tgccagggat aacctggagg aaggtgggga tgacgtcaaa tcatcatgcc ccttatgacc 1080
agggctacac acgtgctaca atggcgtaaa caaagagaag cgaactcgceyg agggtaagca 1140
aatctcaaaa ataacgtctc agttcggatt gtagtctgca actcgactac atgaagctgg 1200
aatcgctagt aatcgcagat cagaatgctg cggtgaatac gttccecgggt cttgtacaca 1260
ccgccegtceca caccatggga gtcataacge ccgaagtcag tgacccaacce gtaagg 1316
<210> SEQ ID NO 98
<211> LENGTH: 1475
<212> TYPE: DNA
<213> ORGANISM: Clostridium innocuum
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (905)..(905)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (942)..(942)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<400> SEQUENCE: 98
atggagagtt tgatcctgge tcaggatgaa cgetggegge atgectaata catgcaagte 60
gaacgaagtc ttcaggaagc ttgcttccaa aaagacttag tggcgaacgg gtgagtaaca 120
cgtaggtaac ctgcccatgt gtccgggata actgctggaa acggtagcta aaaccggata 180
ggtatacgga gcgcatgcte tgtatattaa agcgcectte aaggcgtgaa catggatgga 240
cctgegacge attagetagt tggtgaggta acggcccacce aaggcgatga tgcgtagecg 300
gectgagagyg gtaaacggece acattgggac tgagacacgg cccaaactcc tacgggaggce 360
agcagtaggg aattttcgtc aatgggggaa accctgaacyg agcaatgccyg cgtgagtgaa 420
gaaggtctte ggatcgtaaa gctctgttgt aagtgaagaa cggctcatag aggaaatget 480
atgggagtga cggtagctta ccagaaagcc acggctaact acgtgccagy agccgeggta 540
atacgtaggt ggcaagcgtt atccggaatce attgggegta aagggtgegt aggtggegta 600
ctaagtctgt agtaaaaggc aatggctcaa ccattgtaag ctatggaaac tggtatgcetg 660
gagtgcagaa gagggcgatg gaattccatg tgtageggta aaatgcgtag atatatggag 720
gaacaccagt ggcgaaggceg gtcgectggt ctgtaactga cactgaggca cgaaagcegtyg 780
gggagcaaat aggattagat accctagtag tccacgccgt aaacgatgag aactaagtgt 840
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tggagaaatt cagtgctgca gttaacgcaa taagttctee gectggggag tatgcacgca 900
agttngaaac tcaaaggaat tgacgggggce ccgcacaage gntggagtat gtggtttaat 960
tcgaagcaac gcgaagaacc ttaccaggece ttgacatgga aacaaatacc ctagagatag 1020
ggggataatt atggatcaca caggtggtgc atggttgtcg tcagctegtg tcgtgagatg 1080
ttgggttaag tcccgcaacyg agcgcaacce ttgtcgcatg ttaccagcat caagttgggg 1140
actcatgcga gactgccggt gacaaaccgg aggaaggtgg ggatgacgtc aaatcatcat 1200
gccecttatg gectgggceta cacacgtact acaatggcga ccacaaagag cagcgacttg 1260
gtgacaagaa gcgaatctca taaagatcgt ctcagttcgg attgaagtct gcaactcgac 1320
ttcatgaagt cggaatcgct agtaatcgca gatcagcatg ctgcggtgaa tacgttctceg 1380
ggccttgtac acaccgecccg tcaaaccatg ggagtcagta atacccgaag ccggtggcat 1440
aaccgtaagg agtgagccegt cgaaggtagg accga 1475
<210> SEQ ID NO 99
<211> LENGTH: 1492
<212> TYPE: DNA
<213> ORGANISM: Blautia hansenii
<400> SEQUENCE: 99
agagtttgat cctggctcag gatgaacgcet ggeggcegtge ttaacacatyg caagtcgage 60
gaagcactta tcattgactc ttcggaagat ttgatatttg actgageggce ggacgggtga 120
gtaacgcegtyg ggtaacctge ctcatacagg ggaataacag ttagaaatgg ctgctaatge 180
cgcataageg cacaggaccg catggtectgg tgtgaaaaac tgaggtggta tgagatggac 240
ccgegtetga ttaggtagtt ggtggggtaa cggectacca agecgacgat cagtagccgg 300
cctgagaggg tgaacggcca cattgggact gagacacgge ccagactect acgggaggca 360
gcagtgggga atattgcaca atgggggaaa ccctgatgca gegacgecge gtgaaggaag 420
aagtatctceg gtatgtaaac ttctatcage agggaagaaa atgacggtac ctgactaaga 480
agcceegget aactacgtgce cagcagecge ggtaatacgt agggggcaag cgttatccgg 540
atttactggg tgtaaaggga gcgtagacgg aagagcaagt ctgatgtgaa aggctgggge 600
ttaaccccag gactgcattg gaaactgttt ttctagagtyg ccggagaggt aagcggaatt 660
cctagtgtag cggtgaaatg cgtagatatt aggaggaaca ccagtggcga aggcggctta 720
ctggacggta actgacgttg aggctcgaaa gegtggggag caaacaggat tagataccct 780
ggtagtccac gccgtaaacyg atgaatacta ggtgtegggg tgcaaagcag tteggtgecg 840
cagcaaacgc aataagtatt ccacctgggg agtacgtteg caagaatgaa actcaaagga 900
attgacgggg acccgcacaa gcggtggage atgtggttta attcgaagca acgcgaagaa 960
ccttaccaag tcttgacatc tgcctgaccg tteccttaacce ggagectttece ttecgggacag 1020
gcaagacagg tggtgcatgg ttgtcgtcag ctcgtgtcgt gagatgttgg gttaagtcecce 1080
gcaacgageyg caacccctat ccttagtage cagcagtcceg getgggcact ctagggagac 1140
tgccggggat aacccggagg aaggcgggga cgacgtcaaa tcatcatgcce ccttatgatt 1200
tgggctacac acgtgctaca atggcgtaaa caaagggaag cgaagcggtyg acgcttagca 1260
aatctcaaaa ataacgtccc agttcggact gcagtctgca actcgactgce acgaagctgg 1320
aatcgctagt aatcgcgaat cagaatgtcg cggtgaatac gttccecgggt cttgtacaca 1380
ccgecegtea caccatggga gtcagtaacg cecgaagtca gtgacccaac cttatggagg 1440
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gagctgecga aggcgggace gataactggyg gtgaagtcegt aacaaggtaa cc

<210> SEQ ID NO 100

<211> LENGTH: 1473

<212> TYPE: DNA

<213> ORGANISM: Bacteroides cellulosilyticus

<400> SEQUENCE: 100

agagtttgat cctggetcag gatgaacgct agetacagge ttaacacatg caagtcgagg
ggcagcatga cctagcaata ggttgatgge gaccggcegca cgggtgagta acacgtatcc
aacctaccgg ttattceggg atagecttte gaaagaaaga ttaataccegg atagtataac
gagaaggcat ctttttgtta ttaaagaatt tcgataaccg atggggatgce gttccattag
tttgttggeyg gggtaacgge ccaccaagac atcgatggat aggggttetyg agaggaaggt
cccccacatt ggaactgaga cacggtccaa actectacgg gaggcageag tgaggaatat
tggtcaatgg acgagagtct gaaccageca agtagegtga aggatgactg ccctatgggt
tgtaaacttc ttttatatgg gaataaagtg agccacgtgt ggetttttgt atgtaccata
cgaataagga tcggctaact cegtgecage agecgeggta atacggagga tccgagegtt
atccggattt attgggttta aagggagegt aggcggacta ttaagtcage tgtgaaagtt
tgcggctcaa ccgtaaaatt geagttgata ctggtegtet tgagtgcagt agaggtagge
ggaattcgtyg gtgtageggt gaaatgctta gatatcacga agaactccga ttgcgaagge
agcttactgg actgtaactg acgctgatge tcgaaagtgt gggtatcaaa caggattaga
taccctggta gtccacacag taaacgatga atactcgetg tttgcgatat acagcaageg
gccaagcgaa agcattaagt attccacctyg gggagtacge cggcaacggt gaaactcaaa
ggaattgacg ggggcccegca caagcggagyg aacatgtggt ttaattcgat gatacgegag
gaaccttace cgggcttaaa ttgcatctga ataatttgga aacagattag ccgcaaggca
gatgtgaagg tgctgcatgg ttgtcgtcag ctegtgcegt gaggtgtegyg cttaagtgec
ataacgagcg caacccttat ctttagttac taacaggtca tgctgaggac tctagagaga
ctgcegtegt aagatgtgag gaaggtgggg atgacgtcaa atcagcacgg cccttacgte
cggggctaca cacgtgttac aatggggggt acagaaggca getacacage gatgtgatge
taatcccaaa agectetete agtteggatt ggagtctgea accegactcee atgaagetgg
attcgctagt aatcgegeat cagecacgge geggtgaata cgttcecggg ccttgtacac
accgeccegte aagccatgaa ageccegggggt acctgaagte cgtaaccgca aggageggec
tagggtaaaa ctggtaattg gggctaagtce gta

<210> SEQ ID NO 101

<211> LENGTH: 1459

<212> TYPE: DNA

<213> ORGANISM: Bacteroides ovatus

<400> SEQUENCE: 101

ggctcaggat gaacgctage tacaggctta acacatgcaa gtcgaggggce ageattttag
tttgcttgca aactgaagat ggcgaccgge gcacgggtga gtaacacgta tccaacctge
cgataactcc ggaatagect ttcgaaagaa agattaatac cggatagcat acgaatatcg
catgatattt ttattaaaga atttcggtta tcgatgggga tgcgttccat tagtttgttg

geggggtaac ggcccaccaa gactacgatg gataggggtt ctgagaggaa ggtcccccac

attggaactyg agacacggtc caaactccta cgggaggcag cagtgaggaa tattggtcaa

1492

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1473

60

120

180

240

300

360
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tgggcgagag cctgaaccag ccaagtagceg tgaaggatga aggctctatg ggtcgtaaac 420
ttcttttata tgggaataaa gttttccacg tgtggaattt tgtatgtacc atatgaataa 480
ggatcggceta actcecgtgece agcagecgceg gtaatacgga ggatccgage gttatccgga 540
tttattgggt ttaaagggag cgtaggtgga ttgttaagte agttgtgaaa gtttgegget 600
caaccgtaaa attgcagttg aaactggcag tcttgagtac agtagaggtyg ggcggaatte 660
gtggtgtage ggtgaaatgce ttagatatca cgaagaactc cgattgcgaa ggcagctcac 720
tagactgtta ctgacactga tgctcgaaag tgtgggtatc aaacaggatt agataccctg 780
gtagtccaca cagtaaacga tgaatactcg ctgtttgcga tatacagtaa gcggccaagce 840
gaaagcatta agtattccac ctggggagta cgccggcaac ggtgaaactc aaaggaattg 900
acgggggece gcacaagcegg aggaacatgt ggtttaatte gatgatacge gaggaacctt 960
acccgggett aaattgcaac agaatatatt ggaaacagta tagccgtaag getgttgtga 1020
aggtgctgca tggttgtegt cagctcegtge cgtgaggtgt cggcttaagt gcecataacga 1080
gcgcaaccect tatctttagt tactaacagg ttatgctgag gactctagag agactgecgt 1140
cgtaagatgt gaggaaggtg gggatgacgt caaatcagca cggcccttac gtcecggggcet 1200
acacacgtgt tacaatgggg ggtacagaag gcagctacct ggcgacagga tgctaatccce 1260
aaaaacctct ctcagttcgg atcgaagtct gcaacccgac ttcecgtgaage tggattcecget 1320
agtaatcgecg catcagccat ggcgcggtga atacgttcecce gggccttgta cacaccgecce 1380
gtcaagccat gaaagccggg ggtacctgaa gtacgtaacc gcaaggageg tcectagggta 1440
aaactggtaa ttggggcta 1459
<210> SEQ ID NO 102
<211> LENGTH: 1526
<212> TYPE: DNA
<213> ORGANISM: Eubacterium fissicatena
<400> SEQUENCE: 102
tagagtttga tcctggctca ggatgaacge tggeggegtyg cttaacacat gcaagtcgag 60
cgaagcgett tacttagatt tcttceggatt gaagagtttt gegactgage ggcggacggg 120
tgagtaacgc gtgggtaacc tgcctcatac agggggataa cagttagaaa tgactgctaa 180
taccgcataa gaccacagta ccgcatggta cagtgggaaa aactccggtyg gtatgagatg 240
gacccgegte tgattagcta gttggtaagg taacggetta ccaaggcgac gatcagtage 300
cgacctgaga gggtgaccgg ccacattggg actgagacac ggcccaaact cctacgggag 360
gcagcagtygyg ggaatattge acaatggggg aaaccctgat gecagcgacgce cgegtgaagyg 420
atgaagtatt tcggtatgta aacttctatc agcagggaag aaaatgacgg tacctgacta 480
agaagcccceg gctaactacg tgccagecage cgeggtaata cgtaggggge aagegttate 540
cggatttact gggtgtaaag ggagcgtaga cggttatgta agtctgatgt gaaaacccgg 600
ggctcaacce cgggactgca ttggaaacta tgtaactaga gtgtcggaga ggtaagtgga 660
attcctagtg tagcggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcggce 720
ttactggacg atcactgacg ttgaggctcg aaagcegtggg gagcaaacag gattagatac 780
cctggtagte cacgecgtaa acgatgaata ctaggtgteg ggtggcaaag ccattcggtg 840
ccgcagcaaa cgcaataagt attccacctg gggagtacgt tcegcaagaat gaaactcaaa 900
ggaattgacyg gggacccgca caageggtgg agcatgtggt ttaattcgaa gcaacgcgaa 960
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gaaccttacc tgctcttgac atcccactga ccggcgtgta atggcegectt ccececttegggyg 1020
cagtggagac aggtggtgca tggttgtcgt cagctcgtgt cgtgagatgt tgggttaagt 1080
ccegcaacga gcgcaaccct tatctttagt agccageggt ttggcecggge actctagaga 1140
gactgccagg gataacctgg aggaaggtgg ggatgacgtc aaatcatcat gccceccttatg 1200
agcagggcta cacacgtgct acaatggegt aaacaaaggg aggcaatacc gcgaggttga 1260
gcaaatccca aaaataacgt ctcagttcgg attgtagtcet gcaactcgac tacatgaagce 1320
tggaatcgct agtaatcgceg aatcagaatg tcgeggtgaa tacgttccecg ggtcecttgtac 1380
acaccgccceg tcacaccatg ggagttggta acgcccgaag tcagtgaccce aaccgtaagg 1440
agggagctgce cgaaggcggg atcgataact ggggtgaagt cgtaacaagg tagccgtatce 1500
ggaaggtgcg gctggatcac ctectt 1526
<210> SEQ ID NO 103
<211> LENGTH: 1493
<212> TYPE: DNA
<213> ORGANISM: Blautia coccoides
<400> SEQUENCE: 103
agagtttgat cctggctcag gatgaacgcet ggeggcegtge ttaacacatyg caagtcgage 60
gaagcgctaa gacagattte ttcggattga agtctttgtg actgageggce ggacgggtga 120
gtaacgcegtyg ggtaacctge ctcatacagg gggataacag ttagaaatga ctgctaatac 180
cgcataageg cacaggaccg catggtectgg tgtgaaaaac tccggtggta tgagatggac 240
ccgegtetga ttagetagtt ggaggggtaa cggeccacca aggcgacgat cagtagccgg 300
cctgagaggg tgaacggcca cattgggact gagacacgge ccagactect acgggaggca 360
gcagtgggga atattgcaca atgggggaaa ccctgatgca gegacgecge gtgaaggaag 420
aagtatctceg gtatgtaaac ttctatcage agggaagaaa atgacggtac ctgactaaga 480
agcceegget aactacgtgce cagcagecge ggtaatacgt agggggcaag cgttatccgg 540
atttactggg tgtaaaggga gcgtagacgg aagagcaagt ctgatgtgaa aggctgggge 600
ttaaccccag gactgcattg gaaactgttg ttctagagtyg ccggagaggt aagcggaatt 660
cctagtgtag cggtgaaatg cgtagatatt aggaggaaca ccagtggcga aggcggctta 720
ctggacggta actgacgttg aggctcgaaa gegtggggag caaacaggat tagataccct 780
ggtagtccac gccgtaaacyg atgaatacta ggtgtegggt ggcaaagceca tteggtgecg 840
cagcaaacgc aataagtatt ccacctgggg agtacgtteg caagaatgaa actcaaagga 900
attgacgggg acccgcacaa gcggtggage atgtggttta attcgaagca acgcgaagaa 960
ccttaccaag tcttgacatce cctctgaccg tcececgtaacg ggggcttceee tteggggcag 1020
aggagacagg tggtgcatgg ttgtcgtcag ctegtgtegt gagatgttgg gttaagtccce 1080
gcaacgagcg caacccttat ccttagtage cagcacatga tggtgggcac tctagggaga 1140
ctgcecgggga taacccggag gaaggcgggg acgacgtcaa atcatcatge cccttatgat 1200
ttgggctaca cacgtgctac aatggcgtaa acaaagggaa gcgagacagc gatgttgagce 1260
gaatcccaaa aataacgtcce cagttcggac tgcagtctge aactcgactg cacgaagcetg 1320
gaatcgctag taatcgcgga tcagaatgcc gecggtgaata cgttcecceccggg tcettgtacac 1380
accgeccgte acaccatggg agtcagtaac geccgaagte agtgacctaa ccgaaaggaa 1440
ggagctgeceg aaggcgggac cgataactgg ggtgaagtcg taacaaggta acce 1493
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<210> SEQ ID NO 104

<211> LENGTH: 1262

<212> TYPE: DNA

<213> ORGANISM: Blautia faecis
<400> SEQUENCE: 104

ataacagcca gaaatgactg ctaataccge
gaaaaactce ggtggtataa gatggacceg
cctaccaagg cgacgatcca tagecggect
acacggccca gactectacg ggaggecagea
tgatgcageg acgecgegtyg aaggaagaag
gaagataatyg acggtacctyg actaagaagce
aatacgtagg gggcaagegt tatccggatt
agcaagtctyg atgtgaaagg caggggetta
ttgagtgceyg gaggggtaag cggaattect
aggaacacca gtggegaagg cggcttactyg
tggggagcaa acaggattag ataccctggt
gtcagggage acagctettt ggtgecgeeg
acgttcgcaa gaatgaaact caaaggaatt
tggtttaatt cgaagcaacg cgaagaacct
cttaaccgte cctttectte gggacagggy
gtgtcgtgag atgttgggtt aagtcccgea
cacgcartgg tgggcactcet gaggagactyg
acgtcaaatc atcatgeccce ttatgatttg
aagggaageg aacccegegag ggtgggeaaa
agtctgcaac tcgactgcac gaagetggaa
gtgaatacgt tccegggtet tgtacacace
cg

<210> SEQ ID NO 105

<211> LENGTH: 1431
<212> TYPE: DNA

ataagcgcac agaaccgcat ggtteggtgt

cgttggatta gctagttgge agggcagegg

gagagggtga acggccacat tgggactgag

gtggggaata ttgcacaatg ggggaaaccc

tatctcggta tgtaaacttc tatcagcagg

cceggetaac tacgtgecag cagecgeggt

tactgggtgt aaagggagcyg tagacggcgc

accecctggac tgcattggaa actgetgtge

agtgtagcegg tgaaatgcegt agatattagg

gacggtaact gacgttgagg ctcgaaagcg

agtccacgee gtaaacgatg aatactaggt

caaacgcatt aagtattcca cctggggagt

gacggggace cgcacaagceg gtggagcatg

taccaaatct tgacatccct ctgaccggga

agacaggtgg tgcatggttg tegtcagetce

acgagcgcaa cccctatect tagtagecag

ccagggataa cctggaggaa ggcggggatg

ggctacacac gtgctacaat ggcgtaaaca

tctcaaaaat aacgtcccag tteggactge

tcgctagtaa tegeggatca gaatgeegeg

gecegtcaca ccatgggagt cagtaacgec

<213> ORGANISM: Clostridium hathewayi

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (191)..(191)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (211)..(211)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (248)..(248)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (979)..(979)
<223> OTHER INFORMATION: n is a,

<400> SEQUENCE: 105
ctcaggatga acgctggegg cgtgettaac

aagttttcgg atggatttga aattgactta

or u

or u

or u

or u

acatgcaagt cgagcgaagc ggtttcaatg

gcggcggacg ggtgagtaac gcgtgggtaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1262

60

120
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cctgecttac actgggggat aacagttaga aatgactget aataccgcat aagcgcacag 180
ggecgecatgyg nctggtgtga aaaactccgg nggtgtaaga tggacccegeg tctgattagg 240
tagttggngg ggtaacggcc caccaagcecg acgatcagta gcecgacctga gagggtgace 300
ggccacattyg ggactgagac acggcccaaa ctcectacggg aggcagcagt ggggaatatt 360
ggacaatggyg cgaaagcctg atccagcgac gccgegtgag tgaagaagta tttcggtatg 420
taaagctcta tcagcaggga agaaaatgac ggtacctgac taagaagccce cggctaacta 480
cgtgecagea gccgeggtaa tacgtagggg gcaagcegtta tecggattta ctgggtgtaa 540
agggagcgta gacggtttag caagtctgaa gtgaaagccce ggggctcaac cccggtactg 600
ctttggaaac tgttagactt gagtgcagga gaggtaagtg gaattcctag tgtageggtg 660
aaatgcgtag atattaggag gaacaccagt ggcgaaggeg gcttactgga ctgtaactga 720
cgttgaggcet cgaaagegtg gggagcaaac aggattagat accctggtag tccacgecgt 780
aaacgatgaa tactaggtgt cggggggcaa agcccttegg tgccgccgca aacgcaataa 840
gtattccace tggggagtac gttcgcaaga atgaaactca aaggaattga cggggacccyg 900
cacaagcggt ggagcatgtg gtttaattcg aagcaacgeg aagaacctta ccaagtcttg 960
acatcccact gaaaacacnt taaccgtgat ccctecttegg agcagtggag acaggtggtg 1020
catggttgtc gtcagctegt gtecgtgagat gttgggttaa gtcccgcaac gagcgcaacce 1080
cttatcctta gtagccageg agtagagtcg ggcactcetgg ggagactgcece agggataacce 1140
tggaggaagg tggggatgac gtcaaatcat catgcccctt atgatttggg ctacacacgt 1200
gctacaatgyg cgtaaacaaa gggaggcaaa ggagcgatct ggagcaaacc ccaaaaataa 1260
cgtctcagtt cggattgcag gctgcaactc gcctgcatga agctggaatce gctagtaatce 1320
gcgaatcaga atgtcgeggt gaatacgttc ccgggtcttg tacacaccgc ccgtcacacce 1380
atgggagttg gtaacgcccg aagtcagtga cccaaccgaa aggagggagce t 1431
<210> SEQ ID NO 106
<211> LENGTH: 1493
<212> TYPE: DNA
<213> ORGANISM: Blautia producta
<400> SEQUENCE: 106
agagtttgat cctggctcag gatgaacgcet ggeggcegtge ttaacacatyg caagtcgage 60
gaagcactaa gacggatttc ttcggattga agtctttgtg actgageggce ggacgggtga 120
gtaacgcegtyg ggtaacctge ctcatacagg gggataacag ttagaaatga ctgctaatac 180
cgcataageg cacaggaccg catggtectgg tgtgaaaaac tccggtggta tgagatggac 240
ccgegtetga ttagetagtt ggaggggtaa cggeccacca aggcgacgat cagtagccgg 300
cctgagaggg tgaacggcca cattgggact gagacacgge ccagactect acgggaggca 360
gcagtgggga atattgcaca atgggggaaa ccctgatgca gegacgecge gtgaaggaag 420
aagtatctceg gtatgtaaac ttctatcage agggaagaaa atgacggtac ctgactaaga 480
agcceegget aactacgtgce cagcagecge ggtaatacgt agggggcaag cgttatccgg 540
atttactggg tgtaaaggga gcgtagacgg aagagcaagt ctgatgtgaa aggctgggge 600
ttaaccccag gactgcattg gaaactgttg ttctagagtyg ccggagaggt aagcggaatt 660
cctagtgtag cggtgaaatg cgtagatatt aggaggaaca ccagtggcga aggcggctta 720
ctggacggta actgacgttg aggctcgaaa gegtggggag caaacaggat tagataccct 780
ggtagtccac gccgtaaacyg atgaatacta ggtgtegggt ggcaaagceca tteggtgecg 840



297

US 10,555,980 B2

298

-continued
cagcaaacgc aataagtatt ccacctgggg agtacgtteg caagaatgaa actcaaagga 900
attgacgggg acccgcacaa gcggtggage atgtggttta attcgaagca acgcgaagaa 960
ccttaccaag tcttgacatc cctctgaccg tcccgtaacg gggacttceee tteggggcag 1020
aggagacagg tggtgcatgg ttgtcgtcag ctegtgtegt gagatgttgg gttaagtccce 1080
gcaacgagcg caacccttat ccttagtage cagcacatga tggtgggcac tctagggaga 1140
ctgcecgggga taacccggag gaaggcgggg acgacgtcaa atcatcatge cccttatgat 1200
ttgggctaca cacgtgctac aatggcgtaa acaaagggaa gcgagacagc gatgttgagce 1260
gaatcccaaa aataacgtcce cagttcggac tgcagtctge aactcgactg cacgaagcetg 1320
gaatcgctag taatcgcgga tcagaatgcc gecggtgaata cgttcecceccggg tcettgtacac 1380
accgeccgte acaccatggg agtcagtaac geccgaagte agtgacctaa ccgaaaggaa 1440
ggagctgeceg aaggcgggac cgataactgg ggtgaagtcg taacaaggta acce 1493
<210> SEQ ID NO 107
<211> LENGTH: 1515
<212> TYPE: DNA
<213> ORGANISM: Anaerostipes hadrus
<400> SEQUENCE: 107
tggctcagga tgaacgctgg cggcgtgett aacacatgca agtcgaacga agctgcttaa 60
ctgatecttet tcggaattga cgttttgtag actgagtgge ggacgggtga gtaacgegtg 120
ggcaacctyge cctgtacagg gggataacag tcagaaatga ctgctaatac cgcataagac 180
cacagcaccg catggtgcag gggtaaaaac tccggtggta caggatggac ccgegtcetga 240
ttagctggtt ggtgaggtaa cggctcacca aggcgacgat cagtagccegyg cttgagagag 300
tgaacggcca cattgggact gagacacggce ccaaactcct acgggaggca gcagtgggga 360
atattgcaca atgggggaaa ccctgatgca gegacgccege gtgagtgaag aagtatctceg 420
gtatgtaaag ctctatcagce agggaagaaa atgacggtac ctgactaaga agccccgget 480
aactacgtgc cagcagccgce ggtaatacgt agggggcaag cgttatcegyg aattactggg 540
tgtaaagggt gcgtaggtgg tatggcaagt cagaagtgaa aacccagggce ttaactctgg 600
gactgctttt gaaactgtca gactggagtg caggagaggt aagcggaatt cctagtgtag 660
cggtgaaatyg cgtagatatt aggaggaaca tcagtggcga aggcggctta ctggactgaa 720
actgacactg aggcacgaaa gcgtggggag caaacaggat tagataccct ggtagtccac 780
geegtaaacyg atgaatacta ggtgtcegggg ccgtagagge tteggtgecg cagcecaacge 840
agtaagtatt ccacctgggg agtacgttcg caagaatgaa actcaaagga attgacgggg 900
acccgcacaa gceggtggage atgtggttta attcgaagca acgcgaagaa ccttacctgg 960
tcttgacatce cttctgaccg gteccttaace ggacctttee ttcgggacag gagagacagg 1020
tggtgcatgg ttgtcgtcag ctecgtgtcegt gagatgttgg gttaagtccce gcaacgagceg 1080
caacccctat ctttagtage cagcatttca ggtgggcact ctagagagac tgccagggat 1140
aacctggagg aaggtgggga cgacgtcaaa tcatcatgcc ccttatgacc agggctacac 1200
acgtgctaca atggcgtaaa cagagggaag cagectcegtyg agagtgagca aatcccaaaa 1260
ataacgtctc agttcggatt gtagtctgca actcgactac atgaagctgg aatcgctagt 1320
aatcgcgaat cagaatgtcg cggtgaatac gttcccgggt cttgtacaca ccgcccgtca 1380
caccatggga gtcagtaacg cccgaagtca gtgacccaac cgtaaggagyg gagctgccga 1440
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aggcgggacce gataactggg gtgaagtcgt aacaaggtag ccgtatcgga aggtgcggcet 1500
ggatcaccte cttte 1515
<210> SEQ ID NO 108

<211> LENGTH: 1523

<212> TYPE: DNA

<213> ORGANISM: Eubacterium fissicatena

<400> SEQUENCE: 108

gtttgatcct ggctcaggat gaacgctgge ggcegtgctta acacatgcaa gtegagegaa 60
gegetttact tagatttett cggattgaag agttttgega ctgageggeyg gacgggtgag 120
taacgcegtgg gtaacctgece tcatacaggg ggataacagt tagaaatgac tgctaatacce 180
gcataagacc acagtaccge atggtacagt gggaaaaact ccggtggtat gagatggacc 240
cgegtetgat tagctagttg gtaaggtaac ggettaccaa ggcaacgatce agtagcecgac 300
ctgagagggt gaccggecac attgggactyg agacacggec caaactccta cgggaggcag 360
cagtggggaa tattgcacaa tgggggaaac cctgatgcag cgacgecgeg tgaaggatga 420
agtatttcgg tatgtaaact tctatcagca gggaagaaaa tgacggtace tgactaagaa 480
gecceggeta actacgtgec agcagecgeg gtaatacgta gggggcaage gttatcegga 540
tttactgggt gtaaagggag cgtagacggt tatgtaagtc tgatgtgaaa acccggggcet 600
caaccceggyg actgcattgg aaactatgta actagagtgt cggagaggta agtggaatte 660
ctagtgtage ggtgaaatge gtagatatta ggaggaacac cagtggcgaa ggceggcttac 720
tggacgatca ctgacgttga ggctcgaaag cgtggggage aaacaggatt agataccctg 780
gtagtccacyg ccgtaaacga tgaatactag gtgtcegggtg gcaaagecat teggtgecge 840
agcaaacgca ataagtattc cacctgggga gtacgttege aagaatgaaa ctcaaaggaa 900
ttgacgggga cccgcacaag cggtggagca tgtggtttaa ttcgaagcaa cgcgaagaac 960

cttacctgcet cttgacatcc cactgaccgg cgtgtaatgg cgccttceccecet teggggcagt 1020
ggagacaggt ggtgcatggt tgtcgtcagce tcgtgtcgtg agatgttggg ttaagtcccg 1080
caacgagcgce aacccttatce tttagtagce ageggtttgg ccgggcactce tagagagact 1140
gccagggata acctggagga aggtggggat gacgtcaaat catcatgeccc cttatgagca 1200
gggctacaca cgtgctacaa tggcgtaaac aaagggaggce aataccgcga ggttgagcaa 1260
atcccaaaaa taacgtctca gttcggattg tagtctgcaa ctcgactaca tgaagctgga 1320
atcgctagta atcgcgaatc agaatgtcgce ggtgaatacg ttccecgggte ttgtacacac 1380
cgecegteac accatgggag ttggtaacge ccgaagtcag tgacccaacce gtaaggaggg 1440
agctgccgaa ggcgggatceg ataactgggg tgaagtcegta acaaggtagce cgtatcggaa 1500
ggtgcggetyg gatcacctcee ttt 1523
<210> SEQ ID NO 109

<211> LENGTH: 1524

<212> TYPE: DNA

<213> ORGANISM: Eubacterium contortum

<400> SEQUENCE: 109

tttgatcctyg gctcaggatg aacgctggeg acgtgcttaa cacatgcaag tcgagcgaag 60
cactttactt tgatttctte ggaatgaaag gttttgtgac tgageggegyg acgggtgagt 120
aacgcgtggyg taacctgect catacagggg gataacagtt agaaatgact gctaataccg 180

cataagacca cagtaccgca tggtacagtg ggaaaaactc cggtggtatg agatggaccce 240



301

US 10,555,980 B2

302

-continued
gegtcetgatt agectagttgg taaggtaacg gettaccaag gegacgatca gtagccgacce 300
tgagagggtg accggccaca ttgggactga gacacggccce aaactcctac gggaggcage 360
agtggggaat attgcacaat gggggaaacc ctgatgcage gacgccgegt gaaggatgaa 420
gtattteggt atgtaaactt ctatcagcag ggaagaaaat gacggtacct gactaagaag 480
ccecggetaa ctacgtgeca gcagecgegg taatacgtag ggggcaageyg ttatccggat 540
ttactgggtyg taaagggagc gtagacggtt atgtaagtct gatgtgaaaa cccggggcte 600
aaccccggga ctgcattgga aactatgtaa ctagagtgte ggagaggtaa gtggaattce 660
tagtgtageg gtgaaatgcg tagatattag gaggaacacc agtggcgaag gcggcettact 720
ggacgatgac tgacgttgag gctcgaaagce gtggggagca aacaggatta gataccctgg 780
tagtccacge cgtaaacgat gaatactagg tgtcgggtgg caaagccatt cggtgccgca 840
gcaaacgcaa taagtattcc acctggggag tacgttcgca agaatgaaac tcaaaggaat 900
tgacggggac ccgcacaagc ggtggagcat gtggtttaat tcgaagcaac gcgaagaacce 960
ttacctgectce ttgacatccecce cctgaccgge gtgtaatggt gectttectt cgggacaggg 1020
gagacaggtg gtgcatggtt gtcgtcaget cgtgtcgtga gatgttgggt taagtcccge 1080
aacgagcgca acccttatcect ttagtagcca gcggtttgge cgggcactct agagagactg 1140
ccagggataa cctggaggaa ggtggggatg acgtcaaatc atcatgcccce ttatgagcag 1200
ggctacacac gtgctacaat ggcgtaaaca aagggaggcg aagccgtgag gtggagcaaa 1260
tcccaaaaat aacgtctcag ttcggattgt agtctgcaac tcgactacat gaagctggaa 1320
tcgctagtaa tcgcgaatca gaatgtcgcg gtgaatacgt tcccgggtcet tgtacacacce 1380
geeegtcaca ccatgggagt tggtaacgcce cgaagtcagt gacccaaccg caaggaggga 1440
gctgecgagyg gtgggaccga taactggggt gaagtcgtaa caaggtagcec gtatcggaag 1500
gtgcggctgg atcacctcect ttet 1524
<210> SEQ ID NO 110
<211> LENGTH: 1390
<212> TYPE: DNA
<213> ORGANISM: Clostridium bolteae
<400> SEQUENCE: 110
ttttaattga ctgagtggcyg gacgggtgag taacgcgtgg ataacctgece tcacactggg 60
ggataacagt tagaaatgac tgctaatacc gcataagcgc acagtaccgc atggtacagt 120
gtgaaaaact ccggtggtgt gagatggatc cgegtctgat tagccagttg geggggtaac 180
ggcccaccaa agcgacgatce agtagccgac ctgagagggt gaccggecac attgggactg 240
agacacggcce caaactccta cgggaggcag cagtggggaa tattgcacaa tgggcgaaag 300
cctgatgcag cgacgecgceg tgagtgaaga agtatttegg tatgtaaage tctatcagea 360
gggaagaaaa tgacggtacc tgactaagaa gccccggceta actacgtgec agcagccgeg 420
gtaatacgta gggggcaagc gttatccgga tttactgggt gtaaagggag cgtagacggce 480
gaagcaagtc tgaagtgaaa acccagggct caaccctggg actgcetttgg aaactgtttt 540
gctagagtgt cggagaggta agtggaattc ctagtgtagce ggtgaaatgc gtagatatta 600
ggaggaacac cagtggcgaa ggcggcttac tggacgataa ctgacgttga ggctcgaaag 660
cgtggggage aaacaggatt agataccctg gtagtccacyg ccgtaaacga tgaatgctag 720
gtgttggggy gcaaagccct tceggtgcegt cgcaaacgca gtaagcattc cacctgggga 780
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gtacgttecge
tgtggtttaa
cgtgtaacgg
tegtgtegtyg
agcaggtaaa
tgacgtcaaa
caaagggaag
gtagtctgca
cggtgaatac

cccgaagtcea

gggtgaagtc

aagaatgaaa

ttcgaagcaa

cgectteact

agatgttggg

getgggcact

tcatcatgee

caagacagtg

acccgactac

gttecegggt

gtgacccaac

<210> SEQ ID NO 111
<211> LENGTH: 1308

<212> TYPE:

DNA

ctcaaaggaa

cgcgaagaac

tcggggcaag

ttaagtcceg

ctagggagac

ccttatgatt

atgtggagca

acgaagctgg

cttgtacaca

tcgcaagaga

<213> ORGANISM: Blautia luti
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(702) .

. (705)

<223> OTHER INFORMATION: n is a,

<400> SEQUENCE: 111

gtgggtaacc

gegcacagag

tggattagct

agggtgaacg

gggaatattyg

cteggtatgt

ggctaactac

tgggtgtaaa

ccegggactyg

tgtagcggtg

cggtaactga

tccacgeggt

aacgcattaa

cggggacccyg

ccaagtcttyg

agacaggtgg

acgagcgcaa

cagggataac

gctacacacyg

cccaaaaata

cgctagtaat

ccegteacac

tgccttatac

ctgcatgget

agttggtgag

gccacattgg

cacaatgggyg

aaacttctat

gtgccagcag

gggagcgtag

cattggaaac

aaatgcgtag

cgttgagget

aaacgatgaa

gecattccace

cacaagcggt

acatccctcet

tgcatggttyg

ccectatece

ctggaggaag

tgctacaatg

acgtcccagt

cgcggatcag

catgggagtc

agggggataa

ceggtgtgaa

gtaacggccee

gactgagaca

gaaaccctga

cagcagggaa

ccgeggtaat

acggcatgga

tgccegtett

atattaggag

cgaaagcgtyg

tcctaggtgt

tggggagtac

ggagcatgtg

gaccgagtat

tcgtcagete

cagtagccag

geggggatga

gegtaaacaa

tcggactgta

aatgcecgegyg

agtaacgccc

ttgacgggga
cttaccaagt
agagacaggt
caacgagcege
tgccagggat
tgggctacac
aatcccaaaa
aatcgctagt
cegecegtea

gggagctgcc

cagtcagaaa

aaactccggt

accaaggcga

cggeccagac

tgcagcgacyg

gaaaatgacg

acgtaggggg

caagtctgat

gagtgccgga

gaacaccagt

gggagcaaac

cggggagcaa

gttegcaaga

gtttaatteg

gtatggtact

gtgtcgtgag

cggtteggec
cgtcaaatca

agggaagcaa

gtctgcaace

tgaatacgtt

gaagtcagtyg

ccegecacaag cggtggagca

cttgacatce tcttgaccgyg

ggtgcatggt tgtcgtcage

aacccttate cttagtagec

aacctggagyg aaggtgggga

acgtgctaca atggcgtaaa

ataacgtcce agttcggact

aatcgcgaat cagaatgtcg

caccatggga gtcagcaacg

gaaggcgggyg caggtaactg

tgactgctaa taccgcataa

ggtataagat ggacccgegt

cgatccatag ccggectgag

tcctacggga ggcagcagtyg

ccgegtgaag gaagaagtat

gtacctgact aagaagcccce

caagcgttat ccggatttac

gtgaaaggct ggggctcaac

gaggtaagcg gaattcctag

ggcgaaggeg gcttactgga

aggattagat accctggtag

annnnttcgg tgccgccgca

atgaaactca aaggaattga

aagcaacgcg aagaacctta

tttecttegyg gagagagagg

atgttgggtt aagtcccgca

gggcactetyg aggagactge
tcatgccect tatgatttgyg

gectgegagg gtgggcaaat

cgactacacg aagctggaat

ccegggtett gtacacaccy

acctaact

840

900

960

1020

1080

1140

1200

1260

1320

1380

1390

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1308
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<210> SEQ ID NO 112
<211> LENGTH: 1489
<212> TYPE: DNA
<213> ORGANISM: Acidaminococcus intestini
<400> SEQUENCE: 112
ctggeggegt gettaacaca tgcaagtega acggagaact tattteggta agttettagt 60
ggcgaacggyg tgagtaacge gtgggcaace tgccctecag ttggggacaa cattccgaaa 120
gggatgctaa taccgaatgt ccteectect ccgcatggag gagggaggaa agatggecte 180
tgcttgcaag ctategetgg aagatgggece cgegtcetgat tagetagttyg gtggggtaac 240
ggctcaccaa ggcgatgate agtagccggt ctgagaggat gaacggecac attgggactyg 300
agacacggcece caaactccta cgggaggcag cagtggggaa tcettecgecaa tggacgaaag 360
tectgacggag caacgecgeg tgagtgatga aggtcttegg attgtaaaac tetgttgtta 420
gggacgaaag caccgtgtte gaacaggtca tggtgttgac ggtacctaac gaggaageca 480
cggctaacta cgtgecagca gecgeggtaa tacgtaggtyg gcaagegttyg tcecggaatta 540
ttgggcgtaa agagcatgta ggcgggettt taagtctgac gtgaaaatge ggggettaac 600
ccegtatgge gttggatact ggaagtettyg agtgcaggag aggaaagggyg aattcccagt 660
gtagcggtga aatgcgtaga tattgggagg aacaccagtyg gegaaggege ctttetggac 720
tgtgtctgac gcetgagatge gaaagecagyg gtagcaaacyg ggattagata ccceggtagt 780
cetggecgta aacgatggat actaggtgta ggaggtateg acccecttetyg tgeeggagtt 840
aacgcaataa gtatcccgee tggggactac gatcgcaaga ttgaaactca aaggaattga 900
cgggggeceyg cacaageggt ggagtatgtyg gtttaatteg acgcaacgeyg aagaacctta 960

ccaaggcttg acattgagtyg aaagacctag agataggtcc ctccecttcecgg ggacacgaaa 1020
acaggtggtg catggctgtc gtcagctcgt gtecgtgagat gttgggttaa gtcccgcaac 1080
gagcgcaacc cctatcctat gttaccageg cgtaaaggceg gggactcata ggagactgece 1140
agggataact tggaggaagg cggggatgac gtcaagtcat catgcccctt atgtcttggg 1200
ctacacacgt actacaatgg tcggcaacaa agggcagcga aaccgcgagyg tggagcaaat 1260
cccagaaacc cgaccccagt tceggatcgta ggctgcaacce cgcctacgtg aagttggaat 1320
cgctagtaat cgcaggtcag catactgcgg tgaatacgtt cccgggcectt gtacacaccg 1380
ccegtcacac cacgaaagtt ggtaacaccce gaagccggtg agataacctt ttaggagtca 1440
gctgtctaag gtggggccga tgattggggt gaagtcgtaa caaggtage 1489
<210> SEQ ID NO 113

<211> LENGTH: 1500

<212> TYPE: DNA

<213> ORGANISM: Ruminococcus albus

<400> SEQUENCE: 113

agagtttgat cctggetcag gacgaacgct ggeggcacge ttaacacatg caagtcgaac 60
gagcgaaaga gtgcttgcac tctcectageta gtggeggacyg ggtgagtaac acgtgagcaa 120
tctgecttte ggagagggat accaattgga aacgattgtt aatacctcat aacataacga 180
agccgcatga ctttgttate aaatgaattt cgecgaaaga tgagetcegeg tcetgattagg 240
tagttggtga ggtaacggcce caccaagecg acgatcagta gecggactga gaggttgaac 300
ggccacattyg ggactgagac acggcccaga ctcctacggg aggcagcagt ggggaatatt 360

gcacaatggg cgaaagcctg atgcagcegat gecgegtgag ggaagaaggt tttaggattg 420
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taaacctctyg tetttgggga cgataatgac ggtacccaag gaggaagctce cggctaacta 480
cgtgecagea gcecgeggtaa tacgtaggga gegagegttyg tecggaatta ctgggtgtaa 540
agggagcgta ggcgggattg caagtcaggt gtgaaattta ggggcttaac ccctgaactg 600
cacttgaaac tgtagttctt gagtgaagta gaggtaageg gaattcctag tgtageggtg 660
aaatgcgtag atattaggag gaacatcagt ggcgaaggeg gcttactggyg ctttaactga 720
cgctgagget cgaaagegtg gggagcaaac aggattagat accctggtag tccacgecgt 780
aaacgatgat tactaggtgt ggggggactg acccctteeg tgccgcagtt aacacaataa 840
gtaatccacce tggggagtac ggccgcaagg ctgaaactca aaggaattga cggggacccyg 900
cacaagcagt ggagtatgtg gtttaattcg aagcaacgcg aagaacctta ccaggtcttg 960
acatcgtacg catagcatag agatatgtga aatccctteg gggacgtata gacaggtggt 1020
gcatggttgt cgtcagctcg tgtcgtgaga tgttggggtt aagtcccgca acgagcgcaa 1080
ccettactgt tagttgctac gcaagagcac tctagcagga ctgccgttga caaaacggag 1140
gaaggtgggg atgacgtcaa atcatcatgc cccttatgac ctgggctaca cacgtactac 1200
aatggctgtt aacagaggga agcaaaacag tgatgtggag caaaacccta aaagcagtct 1260
tagttcggat tgtaggctgc aacccgecta catgaagtcg gaattgctag taatcgcgga 1320
tcagcatgcce gecggtgaata cgttcecceceggg ccttgtacac accgcccgte acgccatggg 1380
agtcggtaac acccgaagcec tgtgttctaa ccgcaaggag gaagcagtcg aaggtgggat 1440
tgatgactgg ggtgaagtcg taacaaggta gccgtatcgg aaggtgcggce tggatcacct 1500
<210> SEQ ID NO 114
<211> LENGTH: 1521
<212> TYPE: DNA
<213> ORGANISM: Eubacterium rectale
<400> SEQUENCE: 114
agagtttgat cctggctcag gatgaacgcet ggeggcegtge ttaacacatyg caagtcgaac 60
gaagcacttt atttgatttc cttecgggact gattattttyg tgactgagtg geggacgggt 120
gagtaacgcyg tgggtaacct gccttgtaca gggggataac agttggaaac ggctgctaat 180
accgcataag cgcacggcat cgcatgatge agtgtgaaaa actccggtgyg tataagatgg 240
acccgegttyg gattagetag ttggtgaggt aacggcccac caaggcgacyg atccatagece 300
gacctgagag ggtgaccgge cacattggga ctgagacacg gcccaaactc ctacgggagyg 360
cagcagtggg gaatattgca caatgggcga aagcectgatg cagecgacgece gcegtgagcga 420
agaagtattt cggtatgtaa agctctatca gcagggaaga taatgacggt acctgactaa 480
gaagcaccygyg ctaaatacgt gccagcagcce geggtaatac gtatggtgca agegttatcce 540
ggatttactyg ggtgtaaagg gagcgcaggce ggtgcggcaa gtectgatgtg aaagccceggyg 600
gctcaaccee ggtactgcat tggaaactgt cgtactagag tgtcggaggg gtaagcggaa 660
ttectagtgt agcggtgaaa tgcgtagata ttaggaggaa caccagtgge gaaggceggcet 720
tactggacga taactgacgc tgaggctcga aagcegtgggyg agcaaacagyg attagatace 780
ctggtagtcee acgccgtaaa cgatgaatac taggtgttgg gaagcattge ttcteggtge 840
cgtegecaaac gcagtaagta ttccacctgg ggagtacgtt cgcaagaatyg aaactcaaag 900
gaattgacgyg ggacccgcac aagcggtgga gcatgtggtt taattcgaag caacgcgaag 960
aaccttacca agtcttgaca tceccttctgac cggtacttaa ccgtacctte tettcecggagce 1020
aggagtgaca ggtggtgcat ggttgtcgtce agctcgtgtce gtgagatgtt gggttaagtce 1080
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ccgcaacgag cgcaaccctt atctttagta gccagcecggtt cggccgggca ctctagagag 1140
actgccaggg ataacctgga ggaaggcggg gatgacgtca aatcatcatg ccccttatga 1200
cttgggctac acacgtgcta caatggegta aacaaaggga agcaaagctyg tgaagcecgag 1260
caaatctcaa aaataacgtc tcagttcgga ctgtagtcetg caacccgact acacgaagct 1320
ggaatcgcta gtaatcgcag atcagaatgc tgcggtgaat acgttccecgg gtcttgtaca 1380
caccgeccegt cacaccatgg gagttgggaa tgcccgaage cagtgaccta accgaaagga 1440
aggagctgtc gaaggcaggc tcgataactg gggtgaagtc gtaacaaggt agccgtatcg 1500
gaaggtgcgg ctggatcacc t 1521
<210> SEQ ID NO 115
<211> LENGTH: 1545
<212> TYPE: DNA
<213> ORGANISM: Acidaminococcus fermentans
<400> SEQUENCE: 115
agagtttgat cctggctcag gacgaacgcet ggeggcegtge ttaacacatyg caagtcgaac 60
ggagaacttt cttcggaatg ttcttagtgg cgaacgggtg agtaacgegt aggcaacctg 120
cectetggtt ggggacaaca ttccgaaagg gatgctaata ccgaatgaga tcctetttee 180
gcatggagag aggatgaaag atggcctcta cttgtaaget atcgccagaa gatgggectg 240
cgtctgatta gctagtaggt gaggtaacgg ctcacctagyg cgatgatcag tagccggtcet 300
gagaggatga acggccacat tgggactgag acacggccca aactcctacg ggaggcagcea 360
gtggggaatc ttccgcaatyg gacgaaagtc tgacggagca acgccgegtg agtgatgaag 420
gecttegggt tgtaaaacte tgttgtcagg gacgaaagca ccgatctata atacattttg 480
gtgttgacgyg tacctgacga ggaagccacg gctaactacg tgccagcagce cgcggtaata 540
cgtaggtgge aagegttgtce cggaattatt gggcegtaaag agcatgtagyg cgggetttta 600
agtccgacgt gaaaatgcgg ggcttaaccce cgtatggegt tggatactgg aagtcttgag 660
tgcaggagag gaaaggggaa ttcccagtgt agecggtgaaa tgcgtagata ttgggaggaa 720
caccagtggce gaaggcgect ttectggactg tgtctgacge tgagatgega aagccagggt 780
agcaaacggg attagatacc ccggtagtcce tggccgtaaa cgatgggtac taggtgtagg 840
aggtatcgac cccttetgtg ccggagttaa cgcaataagt accccgectyg gggactacga 900
tcgcaagatt gaaactcaaa ggaattgacg ggggcccgea caagceggtgyg agtatgtggt 960
ttaattcgac gcaacgcgaa gaaccttacc aaggcttgac attgagtgaa agacccagag 1020
atgggtccce ttcttcggaa gcacgaaaac aggtggtgca tggctgtcecgt cagctcegtgt 1080
cgtgagatgt tgggttaagt cccgcaacga gcgcaaccct tatcctatgt taccagcacg 1140
taatggtggg gactcatagg agactgccag ggataacctg gaggaaggcg gggatgacgt 1200
caagtcatca tgccccttat gtecttgggct acacacgtac tacaatggtc ggcaacaaag 1260
ggcagcgaag ccgcgaggeg gagcecaatcce cagaaaccceg accccagttce ggatcgcagg 1320
ctgcaacccg cctgcgtgaa gttggaatcg ctagtaatcg caggtcagca tactgceggtg 1380
aatacgttcc cgggccttgt acacaccgcce cgtcacacca cgaaagttgg taacacccga 1440
agccggtgag ataacctttt aggagtcagce tgtctaaggt ggggccgatg attggggtga 1500
agtcgtaaca aggtagccgt tcgagaacga gcggctggat cacct 1545

<210> SEQ ID NO 116
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<211> LENGTH: 1423
<212> TYPE: DNA
<213> ORGANISM: Fusicatenibacter saccharivorans
<400> SEQUENCE: 116
tggctcagga tgaacgctgg cggegtgett aacacatgea agtcgagega agcagttaag 60
aagattytte ggatgattcet tgactgactyg ageggeggac gggtgagtaa cgegtgggtyg 120
acctgeccca taccggggga taacagetgg aaacggetge taataccgea taagegcaca 180
gagctgecatyg geteggtgtyg aaaaactceg gtggtatggg atgggeccge gtetgattag 240
gcagttggeyg gggtaacgge ccaccaaacce gacgatcagt agecggectg agagggegac 300
cggecacatt gggactgaga cacggcccaa actcctacgg gaggcageayg tggggaatat 360
tgcacaatgg gggaaaccct gatgcagega cgecgegtga gegaagaagt attteggtat 420
gtaaagctct atcagcaggg aagataatga cggtacctga ctaagaagece ceggctaact 480
acgtgccage agcegeggta atacgtaggg ggcaagegtt atceggattt actgggtgta 540
aagggagcegt agacggcaag gcaagtctga tgtgaaaacce cagggcttaa ccctgggact 600
gcattggaaa ctgtctgget cgagtgcegg agaggtaage ggaattecta gtgtageggt 660
gaaatgegta gatattagga agaacaccag tggcgaaggce ggcttactgg acggtaacty 720
acgttgagge tcgaaagegt ggggagcaaa caggattaga taccctggta gtccacgecyg 780
taaacgatga atgctaggtg ttggggagca aagctcetteg gtgeccgceege aaacgcatta 840
agcattccac ctggggagta cgttcegecaag aatgaaacte aaaggaattyg acggggaccce 900
gcacaagegyg tggagcatgt ggtttaatte gaagcaacgce gaagaacctt accaggtett 960

gacatccega tgaccggcce gtaacggggce cttcetetteg gagcattgga gacaggtggt 1020
gcatggttgt cgtcagctcg tgtegtgaga tgttgggtta agtcccgcaa cgagcgcaac 1080
ccttatcecte agtagccage aggtaaagct gggcactcetg tggagactgce cagggataac 1140
ctggaggaag gtggggatga cgtcaaatca tcatgccect tatgatctgg gctacacacg 1200
tgctacaatg gcgtaaacaa agggaggcaa agccgcgagyg tggagcaaat cccaaaaata 1260
acgtctcagt tcggactgca gtctgcaact cgactgcacg aagctggaat cgctagtaat 1320
cgcgaatcag aatgtcgegg tgaatacgtt ccecgggtett gtacacaccg cccgtcacac 1380
catgggagtt ggtaacgccc gaagtcagtg acccaacctt tta 1423
<210> SEQ ID NO 117

<211> LENGTH: 1494

<212> TYPE: DNA

<213> ORGANISM: Ruminococcus champanellensis

<400> SEQUENCE: 117

agagtttgat cctggectcag gacgaacgct ggeggcacge ctaacacatg caagtcgaac 60
ggagataaag acttcggttt ttatcttagt ggcggacggg tgagtaacac gtgagcaacc 120
tgcctetgag agagggatag cttetggaaa cggatggtaa tacctcataa catageggta 180
ccgcatgata ctgctatcaa agatttateg ctcagagatg ggctcegegte tgattageta 240
gatggtgagg taacggctca ccatggcgac gatcagtage cggactgaga ggttgaacgg 300
ccacattggg actgagacac ggcccagact cctacgggag gcagcagtgg ggaatattge 360
acaatgggcyg caagcctgat geagegatge cgegtggagg aagaaggttt tceggattgta 420
aactcctgte ttaagggacg ataatgacgg taccttagga ggaagetcceg gctaactacg 480

tgccagcage cgcggtaata cgtagggage gagegttgte cggaattact gggtgtaaag 540
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ggagcgtagyg cgggattgca agtcagatgt gaaaactatg ggcttaaccc atagactgea 600
tttgaaactg tagttcttga gtgaagtaga ggtaagcgga attcctagtyg tagcggtgaa 660
atgcgtagat attaggagga acatcggtgg cgaaggcgge ttactggget tttactgacg 720
ctgaggcteg aaagegtggg gagcaaacag gattagatac cctggtagtce cacgetgtaa 780
acgatgatta ctaggtgtgg ggggactgac ccctteegtyg cegcagttaa cacaataagt 840
aatccacctyg gggagtacgg ccgcaaggtt gaaactcaaa ggaattgacyg ggggcccgca 900
caagcagtgg agtatgtggt ttaattcgaa gcaacgcgaa aaaccttacc aggtcttgac 960
atcgagtgaa tgatctagag atagatcagt ccttcgggac acaaagacag gtggtgcatg 1020
gttgtcgtca gectegtgteg tgagatgttg ggttaagtcec cgcaacgagc gcaaccctta 1080
cctttagttg ctacgcaaga gcactctaga gggactgccg ttgacaaaac ggaggaaggt 1140
ggggatgacg tcaaatcatc atgcccctta tgacctgggce tacacacgta ctacaatggce 1200
aatgaacaga gggaagcaat acagtgatgt ggagcaaatc cccaaaaatt gtcccagttce 1260
agattgtagg ctgcaactcg cctacatgaa gtcggaattg ctagtaatcg cagatcagca 1320
tgctgeggtyg aatacgttec cgggecttgt acacaccgcce cgtcacacca tgggagtcegg 1380
taacacccga agccagtage ctaaccgcaa ggagggcget gtcgaaggtyg ggattgatga 1440
ctggggtgaa gtcgtaacaa ggtagccgta tcggaaggtg cggctggatce acct 1494
<210> SEQ ID NO 118
<211> LENGTH: 1533
<212> TYPE: DNA
<213> ORGANISM: Bifidobacterium bifidum
<400> SEQUENCE: 118
tttttgtgga gggttcgatt ctggctcagg atgaacgctyg geggegtget taacacatge 60
aagtcgaacg ggatccatcg ggctttgett ggtggtgaga gtggcgaacyg ggtgagtaat 120
gegtgaccga cctgecccat gctecggaat agctcectgga aacgggtggt aatgccggat 180
gtteccacatyg atcgcatgtg attgtgggaa agattctatce ggegtgggat ggggtcegegt 240
cctatcaget tgttggtgag gtaacggetce accaaggcett cgacgggtag ccggectgag 300
agggcgaccg gccacattgg gactgagata cggcccagac tcectacggga ggcagcagtg 360
gggaatattyg cacaatgggc gcaagcectga tgcagegacyg cegcegtgagg gatggaggece 420
ttegggttgt aaacctettt tgtttgggag caagectteg ggtgagtgta cctttcgaat 480
aagcgecgge taactacgtg ccagcagecg cggtaatacyg tagggcgcaa gcegttatccg 540
gatttattgyg gcgtaaaggg ctcegtaggceg getegtegeg tecggtgtga aagtccatceg 600
cttaacggtyg gatctgegece gggtacggge gggctggagt geggtagggyg agactggaat 660
tcececggtgta acggtggaat gtgtagatat cgggaagaac accgatggeyg aaggcaggte 720
tctgggeegt cactgacgct gaggagcgaa agegtgggga gcgaacagga ttagatacce 780
tggtagtcca cgccgtaaac ggtggacgcet ggatgtgggyg cacgttccac gtgttceegtg 840
tcggagctaa cgcgttaage gtcccgectyg gggagtacgg ccegcaaggcet aaaactcaaa 900
gaaattgacyg ggggcccgca caageggcegg agcatgegga ttaattcgat gcaacgcgaa 960
gaaccttacc tgggcttgac atgttcccga cgacgccaga gatggcegttt cccttecgggyg 1020
cgggttcaca ggtggtgcat ggtcgtegte agectecgtgtce gtgagatgtt gggttaagtce 1080
ccgcaacgag cgcaacccte gecccegtgtt gecagcacgt tatggtggga actcacgggg 1140
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gaccgccggyg gttaactcgg aggaaggtgg ggatgacgtc agatcatcat gccceccttacyg 1200
tccagggett cacgcatgcet acaatggccg gtacageggg atgcgacatg gcegacatgga 1260
gcggatcect gaaaaccggt ctcagttegg atcggagcect gcaacccggce tccgtgaagg 1320
cggagtceget agtaatcgeg gatcagcaac gccgcggtga atgcegttcecce gggecttgta 1380
cacaccgcce gtcaagtcat gaaagtggge agcacccgaa gcecggtggece taaccecttg 1440
tgggatggag ccgtctaagg tgaggctcgt gattgggact aagtcgtaac aaggtagcecg 1500
taccggaagg tgcggctgga tcacctectt tet 1533
<210> SEQ ID NO 119
<211> LENGTH: 1552
<212> TYPE: DNA
<213> ORGANISM: Megasphaera elsdenii
<400> SEQUENCE: 119
agagtttgat cctggctcag gacgaacgcet ggeggcegtge ttaacacatyg caagtcgaac 60
gagaagagat gagaagcttg cttcttatca attcgagtgg caaacgggtg agtaacgegt 120
aagcaacctg cccttcagat ggggacaaca gectggaaacyg gctgctaata ccgaatacgt 180
tetttttgte gcatggcaga gggaagaaag ggaggctcett cggagettte gctgaaggag 240
gggettgegt ctgattaget agttggaggg gtaacggcecce accaaggcga cgatcagtag 300
ceggtetgag aggatgaacg gecacattgg gactgagaca cggceccagac tcctacggga 360
ggcagcagtyg gggaatctte cgcaatggac gaaagtctga cggagcaacg ccgegtgaac 420
gatgacggee ttegggttgt aaagttcetgt tatacgggac gaatggegta geggtcaata 480
ccegttacga gtgacggtac cgtaagagaa agecacgget aactacgtge cagcagccge 540
ggtaatacgt aggtggcaag cgttgtccgg aattattggg cgtaaagggce gegcaggegyg 600
cgtegtaagt cggtcttaaa agtgcgggge ttaacccegt gaggggaccyg aaactgcgat 660
gctagagtat cggagaggaa agcggaattc ctagtgtagce ggtgaaatgc gtagatatta 720
ggaggaacac cagtggcgaa agcggcetttce tggacgacaa ctgacgctga ggcgcgaaag 780
ccaggggage aaacgggatt agataccccg gtagtcctgg cegtaaacga tggatactag 840
gtgtaggagyg tatcgaccce ttctgtgccg gagttaacgce aataagtatc cegectgggyg 900
agtacggcceg caaggctgaa actcaaagga attgacgggyg gcccgcacaa gcggtggagt 960
atgtggttta attcgacgca acgcgaagaa ccttaccaag ccttgacatt gattgctatg 1020
gatagagata tccagttcct ctteggagga caagaaaaca ggtggtgcac ggctgtegte 1080
agctcgtgte gtgagatgtt gggttaagtc ccgcaacgag cgcaacccct atcttetgtt 1140
accagecggtt cggecgggga ctcaggagag actgccgcag acaatgcgga ggaaggcggyg 1200
gatgacgtca agtcatcatg cceccttatgg cttgggctac acacgtacta caatggctct 1260
taatagaggg aagcgaagga gcgatccgga gcaaacccca aaaacagagt cccagttcegg 1320
attgcaggct gcaactcgece tgcatgaagce aggaatcgct agtaatcgca ggtcagcata 1380
ctgcggtgaa tacgttceceg ggccttgtac acaccgeccg tcacaccacg aaagtcattce 1440
acacccgaag ccggtgaggt aaccttttgg agccagecegt cgaaggtggg ggcgatgatt 1500
ggggtgaagt cgtaacaagg tagccgtatc ggaaggtgcg gcectggatcac ct 1552

<210> SEQ ID NO 120
<211> LENGTH: 1479

<212> TYPE:

DNA

<213> ORGANISM: Dorea

formicigenerans
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<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

FEATURE:

NAME/KEY: misc_feature
LOCATION: (123)..(125)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (220)..(222)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (287)..(287)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (349)..(350)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (517)..(517)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (534)..(535)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (725)..(725)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (918)..(918)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (921)..(921)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (955)..(956)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1184)..(1185)

OTHER INFORMATION: n is

SEQUENCE: 120

a,

ttaaacgaga gtttgatcct ggetcaggat

gtcgagcgaa gcacataagt ttgattctte

cgnnngagta acgcgtgggt aacctgecte

ctaataccge ataagaccac agtactgceat

gatggacceg cgtctgatta ggtagttggt

tagccgacct gagagggtga ccggecacat

ggaggcagca gtggggaata ttgcacaatg

aaggatgaag tatttcggta tgtaaacttce

actaagaagce cccggctaac tacgtgecag

tatccggatt tactgggtgt aaagggageg

catgggctca acctgtggac tgctttggaa

tggaattcct agtgtagegg tgaaatgegt

cggentactyg gacgatgact gacgttgagg

ataccctggt agtccacgece gtaaacgatg

ggtgcegeag ctaacgcaat aagcagtcca

caaaggaatt gacggggncce ngcacaagceg

or u

or u

or u

or u

or u

or u

or u

or u

or u

or u

or u

gaacgcetgge ggegtgetta acacatgcaa

ggatgaagac ttttgtgact gagcggcgga

atacaggggg ataacagyta gaaatggctg

ggtacagtgn nnaaaactcc ggtggtatga

gaggtaacgg cccaccnagce cgacgatcag

tgggactgag acacggccnn gactectacg

ggcgaaagcee tgatgcageg acgccgegtyg

tatcagcagg gaagaaaatg acggtacctg

cagccegnggt aatacgtagg gggnnagegt

tagacggctyg tgcaagtctyg aagtgaaagg

actgtgcage tagagtgtcg gagaggtaag

agatattagg aggaacacca gtggcgaagg

ctcgaaageg tggggagcaa acaggattag

actgctaggt gtcgggtage aaagetattce

cctggggagt acgttegcaa gaatgaaact

gtggagcatg tggtttaatt cgaannaacg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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cgaagaacct tacctgatct tgacatcccg atgaccgcett cgtaatggaa gyttttette 1020
ggaacatcgg tgacaggtgg tgcatggttg tcgtcagcte gtgtcecgtgag atgttgggtt 1080
aagtccegca acgagcgcaa cccttatctt cagtagcecag catttaggat gggcactcectg 1140
gagagactgc cagggataac ctggaggaag gtggggatga cgtnnaatca tcatgcccect 1200
tatgaccagg gctacacacg tgctacaatg gegtaaacag agggaggcag agccgcgagg 1260
ccgagcaaat ctcaaaaata acgtctcagt tcggattgta gtctgcaact cgactacatg 1320
aagctggaat cgctagtaat cgcagatcag aatgctgcegg tgaatacgtt cccgggtcett 1380
gtacacaccyg ccecgtcacac catgggagtc agtaacgccce gaagtcagtg acccaaccga 1440
aaggagggag ctgccgaagg tgggaccgat aactggggt 1479
<210> SEQ ID NO 121
<211> LENGTH: 1390
<212> TYPE: DNA
<213> ORGANISM: Eisenbergiella tayi
<400> SEQUENCE: 121
ggtataactt agtggcggac gggtgagtaa cgcgtgggaa acctgccctg taccggggga 60
taacacttag aaataggtgc taataccgca taagcgcacyg gaaccgcatyg gttceegtgtg 120
aaaaactccg gtggtacagg atggtcccge gtetgattag ccagttggea gggtaacgge 180
ctaccaaagc gacgatcagt agccggectg agagggtgaa cggccacatt gggactgaga 240
cacggcccaa actcectacgg gaggcagcag tggggaatat tgcacaatgg gggaaaccct 300
gatgcagcga cgecgegtga gtgaagaagt atttcggtat gtaaagetcet atcagcaggg 360
aagaaaatga cggtacctga ctaagaagcc ccggctaact acgtgccage agcecgeggta 420
atacgtaggg ggcaagcgtt atccggattt actgggtgta aagggagegt agacggcatg 480
gcaagccaga tgtgaaaacc cagggctcaa ccttgggatt geatttggaa ctgccagget 540
ggagtgcagyg agaggtaagc ggaattccta gtgtageggt gaaatgegta gatattagga 600
ggaacaccag tggcgaaggce ggcttactgg actgtaactg acgttgaggce tcgaaagegt 660
ggggagcaaa caggattaga taccctggta gtccacgcegg taaacgatga ttgctaggtg 720
taggtgggta tggacccatc ggtgccgcag ctaacgcaat aagcaatcca cctggggagt 780
acgttcgcaa gaatgaaact caaaggaatt gacggggacc cgcacaagcyg gtggagcatg 840
tggtttaatt cgaagcaacg cgaagaacct taccaagtct tgacatccca atgacgcacce 900
tgtaaagagg tgttcecttce ggggcattgg agacaggtgyg tgcatggttyg tcegtcagete 960
gtgtcgtgag atgttgggtt aagtcccgca acgagcgcaa cccttattcet tagtagecag 1020
caggtaaagc tgggcactct aaggagactg ccggggataa cccggaggaa ggcggggatg 1080
acgtcaaatc atcatgcccc ttatgatttg ggctacacac gtgctacaat ggcgtaaaca 1140
aagggaagcg agacagtgat gtggagcaaa tcycagaaat aacgtctcag ttcggattgt 1200
agtctgcaac tcgactacat gaagctggaa tcgctagtaa tcgcgaatca gcatgtegeg 1260
gtgaatacgt tccecgggtct tgtacacacc gecccgtcaca ccatgggagt tggaaatgece 1320
cgaagtctgt gacctaaccg aaagggagga gcagccgaag gcaggtctga taactggggt 1380
gaagtcgtaa 1390

<210> SEQ ID NO 122
<211> LENGTH: 1478

<212> TYPE:

DNA

<213> ORGANISM: Clostridium symbiosum
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<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (349)..(350)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (534)..(535)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (606)..(606)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (618)..(619)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (709)..(709)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (921)..(921)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (955)..(956)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1012)..(1013)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1015)..(1015
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1081)..(1081
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1185)..(1185
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1240)..(1240
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1391)..(1392)
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1470)..(1470
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1474)..(1475
<223> OTHER INFORMATION: n is a, ¢, g, t or u
<400> SEQUENCE: 122
aaacatgaga gtttgatcct ggctcaggat gaacgctgge ggegtgecta acacatgcaa 60
gtcgaacgaa gcgatttaac ggaagtttte ggatggaagt tgaattgact gagtggegga 120
cgggtgagta acgcgtgggt aacctgectt gtactggggg acaacagtta gaaatgactg 180
ctaataccge ataagcgcac agtattgeat gatacagtgt gaaaaactce ggtggtacaa 240
gatggacceg cgtctgatta gctagttggt aaggtaacgg cttaccaagyg cgacgatcag 300
tagccgacct gagagggtga ccggccacat tgggactgag acacggeenn aactcctacg 360
ggaggcagca gtggggaata ttgcacaatyg ggcgaaagcce tgatgcageyg acgcegegtyg 420

agtgaagaag tatttcggta tgtaaagetce tatcagcagg gaagaaaatg acggtacctg 480
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actaagaagc cccggctaac tacgtgecag cagecgeggt aatacgtagg gggnnagcegt 540
tatcecggatt tactgggtgt aaagggagcg tagacggtaa agcaagtctyg aagtgaaagce 600
cegegnetcea actgeggnne tgctttggaa actgtttaac tggagtgteyg gagaggtaag 660
tggaattcct agtgtagegg tgaaatgegt agatattagg aggaacacna gtggcgaagg 720
cgacttactg gacgataact gacgttgagg ctcgaaageg tggggagcaa acaggattag 780
ataccctggt agtccacgcce gtaaacgatg aatactaggt gttggggage aaagcetctte 840
ggtgcegteyg caaacgcagt aagtattcca cctggggagt acgttcegcaa gaatgaaact 900
caaaggaatt gacggggacc ngcacaagcg gtggagcatyg tggtttaatt cgaannaacg 960
cgaagaacct taccaggtct tgacatcgac tcgacggggg agtaacgtcce cnntncctte 1020
ggggcggaga agacaggtgg tgcatggttg tcgtcagctce gtgtcecgtgag atgttgggtt 1080
nagtcccgca acgagcgcaa cccttattcet aagtagccag cggttceggece gggaactcett 1140
gggagactgc cagggataac ctggaggaag gtggggatga cgtcnaatca tcatgcccect 1200
tatgatctgg gctacacacg tgctacaatg gegtaaacan agagaagcaa gaccgcgagg 1260
tggagcaaat ctcaaaaata acgtctcagt tcggactgca ggctgcaact cgcctgcacg 1320
aagctggaat cgctagtaat cgcgaatcag aatgtcgegg tgaatacgtt cccgggtcett 1380
gtacacaccyg nncgtcacac catgggagtc agtaacgccce gaagtcagtg acccaaccgce 1440
aaggagggag ctgccgaagg cgggaccgan aacnnggg 1478
<210> SEQ ID NO 123
<211> LENGTH: 1488
<212> TYPE: DNA
<213> ORGANISM: Erysipelatoclostridium ramosum
<400> SEQUENCE: 123
agagtttgat cctggctcag gatgaacgcet ggeggcegtge ctaatacatg caagtcgaac 60
gcgagcactt gtgctcgagt ggcgaacggg tgagtaatac ataagtaacc tgccctagac 120
agggggataa ctattggaaa cgatagctaa gaccgcatag gtacggacac tgcatggtga 180
ccgtattaaa agtgcectcaa agcactggta gaggatggac ttatggcegea ttagetggtt 240
ggcggggtaa cggceccacca aggcgacgat gegtagecga cctgagaggg tgaccggeca 300
cactgggact gagacacggc ccagactcct acgggaggca gcagtaggga attttcggea 360
atgggggaaa ccctgaccga gcaacgecge gtgaaggaag aaggtttteg gattgtaaac 420
ttctgttata aaggaagaac ggcggctaca ggaaatggta gccgagtgac ggtactttat 480
tagaaagcca cggctaacta cgtgccagca gecgceggtaa tacgtaggtyg gcaagegtta 540
tceggaatta ttgggegtaa agagggagca ggcggcagea agggtcetgtyg gtgaaagect 600
gaagcttaac ttcagtaagce catagaaacc aggcagctag agtgcaggag aggatcgtgg 660
aattccatgt gtageggtga aatgcgtaga tatatggagg aacaccagtyg gcgaaggcga 720
cgatctggee tgcaactgac gcectcagtece gaaagegtgg ggagcaaata ggattagata 780
ccctagtagt ccacgecgta aacgatgagt actaagtgtt ggatgtcaaa gttcagtget 840
gcagttaacyg caataagtac tccgectgag tagtacgttce gcaagaatga aactcaaagg 900
aattgacggg ggcccgcaca agcggtggag catgtggttt aattcgaage aacgcgaaga 960
accttaccag gtcttgacat actcataaag gctccagaga tggagagata gctatatgag 1020
atacaggtgg tgcatggttg tcgtcagctce gtgtcgtgag atgttgggtt aagtcccgca 1080
acgagcgcaa cccttategt tagttaccat cattaagttg gggactctag cgagactgcece 1140
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agtgacaagc tggaggaagg cggggatgac gtcaaatcat catgcccctt atgacctggg 1200
ctacacacgt gctacaatgg atggtgcaga gggaagcgaa gccgcgaggt gaagcaaaac 1260
ccataaaacc attctcagtt cggattgtag tctgcaactc gactacatga agttggaatc 1320
gctagtaatc gcgaatcage atgtcgeggt gaatacgtte tegggecttg tacacaccgce 1380
cegtecacace acgagagttg ataacaccceg aagcceggtgg cctaaccgca aggaaggagce 1440
tgtctaaggt gggattgatg attggggtga agtcgtaaca aggtaacc 1488
<210> SEQ ID NO 124
<211> LENGTH: 1528
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 124
atgagagttt gatcctggct caggatgaac getggceggeg tgcctaacac atgcaagtcg 60
aacgaagcaa ttaaaggaag ttttcggatg gaatttgatt gactgagtgg cggacgggtyg 120
agtaacgcgt ggataacctg cctcacactg ggggataaca gttagaaatg actgctaata 180
ccgecataage gcacagtacce gcatggtacg gtgtgaaaaa cteeggtggt gtgagatgga 240
tcegegtetyg attagecagt tggcggggta acggeccace aaagcgacga tcagtagccg 300
acctgagagg gtgaccggcece acattgggac tgagacacgg cccaaactcece tacgggagge 360
agcagtgggg aatattgcac aatgggcgaa agectgatge agcgacgecyg cgtgagtgaa 420
gaagtatttc ggtatgtaaa gctctatcag cagggaagaa aatgacggta cctgactaag 480
aagccccgge taactacgtg ccagcagecg cggtaatacyg tagggggcaa gcegttatccg 540
gattcactgyg gtgtaaaggg agcgtagacg gcgaagcaag tctgaagtga aaacccaggg 600
ctcaaccctyg ggactgettt ggaaactgtt ttgctagagt gteggagagyg taagtggaat 660
tcctagtgta geggtgaaat gegtagatat taggaggaac accagtggeyg aaggeggcett 720
actggacgat aactgacgtt gaggctcgaa agegtgggga gcaaacagga ttagatacce 780
tggtagtcca cgccgtaaac gatgaatget aggtgttggg gggcaaagece ctteggtgece 840
gtegcaaacyg cagtaagcat tccacctggg gagtacgttce gcaagaatga aactcaaagg 900
aattgacggg gacccgcaca agcggtggag catgtggttt aattcgaage aacgcgaaga 960
accttaccaa gtcttgacat cctcttgace ggecgtgtaac ggcgeccttece ctteggggca 1020
agagagacag gtggtgcatg gttgtcgtca gctegtgteg tgagatgttg ggttaagtcce 1080
cgcaacgagc gcaaccctta tecttagtag ccagcaggta gagctgggca ctctagggag 1140
actgccaggg ataacctgga ggaaggtggg gatgacgtca aatcatcatg ccccttatga 1200
tttgggctac acacgtgcta caatggcgta aacaaaggga agcaagacag tgatgtggag 1260
caaatcccaa aaataacgtc ccagttcgga ctgtagtcetg caacccgact acacgaagct 1320
ggaatcgcta gtaatcgcga atcagaatgt cgcggtgaat acgttccecgg gtcttgtaca 1380
caccgeccegt cacaccatgg gagtcagcaa cgeccgaagt cagtgaccca actcgcaaga 1440
gagggagctyg ccgaaggcgg ggcaggtaac tggggtgaag tcgtaacaag gtagccgtat 1500
cggaaggtgce ggctggatca cctecttt 1528

<210> SEQ ID NO 125
<211> LENGTH: 1530

<212> TYPE:

DNA
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 125

atgagagttt gatcctgget caggatgaac getggeggeg tgcctaacac atgcaagtceg 60
aacgaagcaa ttaaaatgaa gttttcggat ggatttttga ttgactgagt ggcggacggg 120
tgagtaacge gtggataacc tgectcacac tgggggataa cagttagaaa tgactgctaa 180
taccgcataa gcgcacagta ccgcatggta cggtgtgaaa aactceggtyg gtgtgggatg 240
gatccgegte tgattagecca gttggegggyg taacggecca ccaaagcgac gatcagtage 300
cgacctgaga gggtgaccgg ccacattggg actgagacac ggcccaaact cctacgggag 360
gcagcagtgg ggaatattgce acaatgggcg aaagcctgat geagegacge cgegtgagtg 420
aagaagtatt tcggtatgta aagctctate agcagggaag aaaatgacgg tacctgacta 480
agaagcccceg gctaactacg tgccagecage cgeggtaata cgtaggggge aagegttate 540
cggatttact gggtgtaaag ggagcgtaga cggcgaagea agtctgaagt gaaaacccag 600
ggctcaacce tgggactget ttggaaactyg ttttgctaga gtgtceggaga ggtaagtgga 660
attcctagtyg tagcggtgaa atgegtagat attaggagga acaccagtgg cgaaggcegge 720
ttactggacg ataactgacg ttgaggcteg aaagegtggg gagcaaacag gattagatac 780
cctggtagte cacgecgtaa acgatgaatg ctaggtgttg gggggcaaag ccctteggtg 840
cegtegcaaa cgcagtaage attccacctyg gggagtacgt tegcaagaat gaaactcaaa 900
ggaattgacg gggacccgca caagceggtgyg agcatgtggt ttaattcgaa gcaacgegaa 960

gaaccttacc aagtcttgac atcctcttga ccggcgtgta acggcgectt cceccttegggyg 1020
caagagagac aggtggtgca tggttgtcgt cagctcgtgt cgtgagatgt tgggttaagt 1080
ccegcaacga gcgcaaccct tatccttagt agccagcagg taaagcectggg cactctaggg 1140
agactgccag ggataacctyg gaggaaggtg gggatgacgt caaatcatca tgccccttat 1200
gatttgggct acacacgtgc tacaatggcg taaacaaagg gaagcaagac agtgatgtgg 1260
agcaaatccc aaaaataacg tcccagttcg gactgtagtce tgcaacccga ctacacgaag 1320
ctggaatcgce tagtaatcgc gaatcagaat gtcgcggtga atacgttccce gggtcttgta 1380
cacaccgccee gtcacaccat gggagtcage aacgcccgaa gtcagtgacce caactcgcaa 1440

gagagggagc tgccgaaggce ggggcaggta actggggtga agtcegtaaca aggtagecgt 1500

atcggaaggt gcggctggat cacctecttt 1530

<210> SEQ ID NO 126

<211> LENGTH: 1528

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 126

atgagagttt gatcctgget caggatgaac getggeggeg tgcctaacac atgcaagtceg 60
aacgaagcaa ttaaaatgaa gttttcggat ggatttttga ttgactgagt ggcggacggg 120
tgagtaacge gtggataacc tgectcacac tgggggataa cagttagaaa tgactgctaa 180
taccgcataa gcgcacagta ccgcatggta cggtgtgaaa aactceggtyg gtgtgagatg 240
gatccgegte tgattagecca gttggegggyg taacggecca ccaaagcgac gatcagtage 300

cgacctgaga gggtgaccgg ccacattggg actgagacac ggcccaaact cctacgggag 360
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gcagcagtygyg ggaatattge acaatgggcg aaagcctgat gecagcgacgce cgegtgagtg 420
aagaagtatt tcggtatgta aagctctatc agcagggaag aaatgacggt acctgactaa 480
gaagcccegyg ctaactacgt gccagcagcece geggtaatac gtagggggca agegttatcece 540
ggatttactyg ggtgtaaagg gagcgtagac ggcgaagcaa gtctgaagtg aaaacccagg 600
gctcaacccet gggactgett tggaaactgt tttgctagag tgtcggagag gtaagtggaa 660
ttectagtgt agcggtgaaa tgcgtagata ttaggaggaa caccagtgge gaaggceggcet 720
tactggacga taactgacgt tgaggctcga aagcegtgggyg agcaaacagyg attagatace 780
ctggtagtcee acgccgtaaa cgatgaatge taggtgttgg gggcaaagece ctteggtgece 840
gtegcaaacyg cagtaagcat tccacctggg gagtacgttce gcaagaatga aactcaaagg 900
aattgacggg gacccgcaca agcggtggag catgtggttt aattcgaage aacgcgaaga 960
accttaccaa gtcttgacat cctcttgace ggecgtgtaac ggcgeccttece ctteggggca 1020
agagagacag gtggtgcatg gttgtcgtca gctegtgteg tgagatgttg ggttaagtcce 1080
cgcaacgagc gcaaccctta tecttagtag ccagcaggta aagctgggca ctctagggag 1140
actgccaggg ataacctgga ggaaggtggg gatgacgtca aatcatcatg ccccttatga 1200
tttgggctac acacgtgcta caatggcgta aacaaaggga agcaagacag tgatgtggag 1260
caaatcccaa aaataacgtc ccagttcgga ctgtagtcetg caacccgact acacgaagct 1320
ggaatcgcta gtaatcgcga atcagaatgt cgcggtgaat acgttccecgg gtcttgtaca 1380
caccgeccegt cacaccatgg gagtcagcaa cgeccgaagt cagtgaccca actcgcaaga 1440
gagggagctyg ccgaaggcgg ggcaggtaac tggggtgaag tcgtaacaag gtagccgtat 1500
cggaaggtgce ggctggatca cctecttt 1528
<210> SEQ ID NO 127
<211> LENGTH: 1528
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 127
atgagagttt gatcctggct caggatgaac getggceggeg tgcctaacac atgcaagtcg 60
aacgaagcaa ttaaaatgaa gttttcggat ggatttttga ttgactgagt ggcggacggg 120
tgagtaacgc gtggataacc tgcctcacac tgggggataa cagttagaaa tgactgctaa 180
taccgcataa gcgcacagta ccgcatggta cggtgtgaaa aactccggtyg gtgtgagatg 240
gatccgegte tgattagcca gttggegggg taacggecca ccaaagcgac gatcagtage 300
cgacctgaga gggtgaccgg ccacattggg actgagacac ggcccaaact cctacgggag 360
gcagcagtygyg ggaatattge acaatgggcg aaagcctgat gecagcgacgce cgegtgagtg 420
aagaagtatt tcggtatgta aagctctatc agcagggaag aaaatgacgyg tacctgacta 480
agaagcccceg gctaactacg tgccagecage cgeggtaata cgtaggggge aagegttate 540
cggatttact gggtgtaaag ggagcgtaga cggcgaagca agtctgaagt gaaaacccag 600
ggctcaacce tgggactgcet ttggaaactg ttttgctaga gtgtcggaga ggtaagtgga 660
attcctagtg tagcggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcggce 720
ttactggacg ataactgacg ttgaggctcg aaagcegtggyg gagcaaacag gattagatac 780
cctggtagte cacgecgtaa acgatgaatg ctaggtgttyg ggggcaaage cctteggtge 840
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cgtegeaaac gcagtaagca ttccacctgg ggagtacgtt cgcaagaatyg aaactcaaag 900
gaattgacgyg ggacccgcac aagcggtgga gcatgtggtt taattcgaag caacgcgaag 960
aaccttacca agtcttgaca tcecctcttgac cggcgtgtaa cggcgectte cectteggggce 1020
aggagagaca ggtggtgcat ggttgtcgtce agctcgtgtce gtgagatgtt gggttaagtce 1080
ccgcaacgag cgcaaccctt atccttagta gccagcaggt agagctgggce actctaggga 1140
gactgccagg gataacctgg aggaaggtgg ggatgacgtc aaatcatcat gccceccttatg 1200
atttgggcta cacacgtgct acaatggcgt aaacaaaggg aagcaagaca gtgatgtgga 1260
gcaaatccca aaataacgtce ccagttcgga ctgtagtctg caacccgact acacgaagct 1320
ggaatcgcta gtaatcgcga atcagaatgt cgcggtgaat acgttccecgg gtcttgtaca 1380
caccgeccegt cacaccatgg gagtcagcaa cgeccgaagt cagtgaccca actcgcaaga 1440
gagggagctyg ccgaaggcgg ggcaggtaac tggggtgaag tcgtaacaag gtagccgtat 1500
cggaaggtgce ggctggatca cctecttt 1528
<210> SEQ ID NO 128
<211> LENGTH: 1528
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 128
atgagagttt gatcctggct caggatgaac getggceggeg tgcctaacac atgcaagtcg 60
aacgaagcaa ttaaaatgaa gttttcggat ggattttaat tgactgagtg gcggacgggt 120
gagtaacgcyg tggataacct gcctcacact gggggataac agttagaaat gactgctaat 180
accgcataag cgcacagtac cgcatggtac ggtgtgaaaa actccggtgyg tgtgagatgg 240
atccgegtet gattagecag ttggeggggt aacggceccac caaagcgacyg atcagtagece 300
gacctgagag ggtgaccgge cacattggga ctgagacacg gcccaaactc ctacgggagyg 360
cagcagtggg gaatattgca caatgggcga aagcectgatyg cagecgacgece gcegtgagtga 420
agaagtattt cggtatgtaa agctctatca gcagggaaga aaatgacggt acctgactaa 480
gaagcccegyg ctaactacgt gccagcagcece geggtaatac gtagggggca agegttatcece 540
ggatttactyg ggtgtaaagg gagcgtagac ggcgaagcaa gtctgaagtg aaaacccagg 600
gctcaacccet gggactgett tggaaactgt tttgctagag tgtcggagag gtaagtggaa 660
ttectagtgt agcggtgaaa tgcgtagata ttaggaggaa caccagtgge gaaggceggcet 720
tactggacga taactgacgt tgaggctcga aagcegtgggyg agcaaacagyg attagatace 780
ctggtagtcee acgccgtaaa cgatgaatge taggtgttgg ggggcaaage cctteggtge 840
cgtegeaaac gcagtaagca ttccacctgg ggagtacgtt cgcaagaatyg aaactcaaag 900
gaattgacgyg ggacccgcac aagcggtgga gcatgtggtt taattcgaag caacgcgaag 960
aaccttacca agtcttgaca tcecctcttgac cggcgtgtaa cggcgectte cectteggggce 1020
aagagagaca ggtggtgcat ggttgtcgtce agctcecgtgtce gtgagatgtt gggttaagtce 1080
ccgcaacgag cgcaaccctt atccttagta gccagcaggt aaagctgggce actctaggga 1140
gactgccagg gataacctgg aggaaggtgg ggatgacgtc aaatcatcat gccceccttatg 1200
atttgggcta cacacgtgct acaatggcgt aaacaaaggg aagcaagaca gtgatgtgga 1260
gcaaatccca aaataacgtce ccagttcgga ctgtagtctg caacccgact acacgaagct 1320
ggaatcgcta gtaatcgcga atcagaatgt cgcggtgaat acgttccecgg gtcttgtaca 1380
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caccgecegt cacaccatgg gagtcagcaa cgeccgaagt cagtgaccca actcgcaaga

gagggagcetyg ccgaaggcegg ggcaggtaac tggggtgaag tcegtaacaag gtagecgtat

cggaaggtge ggctggatca cctecttt

<210> SEQ ID NO 129
<211> LENGTH: 1522

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 129

tcaaagagtt

gaacggagcet

tgagtaacac

taccgcatga

tgggCthCg

gecggactga

aggcagcagt

ggaagacggt

gaggaagctce

tceggaatta

tcggetcaac

aattcctagt

cectgetggge

ccctggtagt

gecgcagtta

aggaattgac

agaaccttac

gcatccagac

ccegcaacga

cgttgacaaa

gctacacacyg

atcccgaaaa

ttgctagtaa

gecegtceaca

getgtegaag

gtgcggcetgg

tgatcctgge

tacgttttga

gtgagcaacc

tgttgecgggg

tccgattage

gaggttgaac

gggggatatt

ctteggattyg

cggctaacta

ctgggtgtaa

cggtggctgc

gtageggtga

tttaactgac

ccacgeegta

acacaataag

dggggceecge

caggtcttga

aggtggtgca

gegecaaccect

acggaggaag

tactacaatg

agtgtctcag

tcgeggatca

ccatgggagt

gtgggattga

atcacctcect

<210> SEQ ID NO 130
<211> LENGTH: 1521

<212> TYPE:

DNA

tcaggacgaa

agttttcgga

tgccttteag

gcacatgcce

cagttggcgg

ggccacattyg

gcacaatggg

taaacctectyg

cgtgccagea

agggagcgta

gttctaaact

aatgcgtaga

getgaggete

aacgatgatt

taatccacct

acaagcagtyg

catcggatge

tggttgtegt

tattattagt

gtggggatga

gcactaaaac

ttcagattge

gecatgecgeyg

cggtaacacc

tgactggggt

tt

cgctggegge
tggatgaatg
agggggataa
ctgcaaccaa
ggtaacggce
ggactgagac
cgaaagcctyg
tctttgggga
gecgeggtaa
ggcgggatgg
geegttetty
tattaggagg
gaaagcgtgg
actaggtgtyg
ggggagtacg
gagtatgtgg
atagcctaga
cagctegtgt
tgctacgcaa
cgtcaaatca
agagggegge
aggctgcaac
gtgaatacgt
cgaagccagt

gaagtcgtaa

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 130

Synthetic Polynucleotide

gegectaaca

taagcttagt

cagccggaaa

aggagcaatc

caccaaagcg

acggcccaga

atgcagcgac

agaaaatgac

tacgtaggga

caagtagaat

agtgaagtag

aacaccagtyg

ggagcaaaca

gggggactga

gecgcaaggt

tttaattcga

gataggtgaa

cgtgagatgt

gagcactcta

tcatgecect

gacaccgega

cecgectgeat

tccegggect

agcctaaccyg

caaggtagcc

Synthetic Polynucleotide

catgcaagtce

dgcggacggg

cggetgetaa

cgctgaaaga

acgatcggta

ctcctacggy

geegegtgag

ggtacccaaa

gcaagegttyg

gttaaatcca

aggcaggegy

dcgaaggcgg

ggattagata

ccectteegt

tgaaactcaa

agcaacgcga

gecetteggg

tgggttaagt

atgagactgce

tatgacctygyg

ggtgaagcga

gaagtcggaa

tgtacacacc

caaggggggc

gtatcggaag

1440

1500

1528

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1522
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tcaaagagtt tgatcctgge tcaggacgaa cgctggegge gegectaaca catgcaagte 60
gaacggagct tacgttttga agttttcgga tggacgaatg taagcttagt ggcggacggyg 120
tgagtaacac gtgagcaacc tgcctttcag aggggataac agccggaaac ggctgctaat 180
accgcatgat gttgeggggg cacatgeccce tgcaaccaaa ggagcaatcce gctgaaagat 240
gggetegegt cecgattagee agttggeggg gtaacggecce accaaagcga cgatcggtag 300
ccggactgag aggttgaacg gecacattgg gactgagaca cggcccagac tcctacggga 360
ggcagcagtyg ggggatattg cacaatgggc gaaagcctga tgcagcgacg ccegegtgagyg 420
gaagacggte ttcggattgt aaacctcectgt ctttggggaa gaaaatgacg gtacccaaag 480
aggaagctcee ggctaactac gtgccagcag ccgeggtaat acgtagggag caagegttgt 540
ccggaattac tgggtgtaaa gggagegtag gegggatgge aagtagaatyg ttaaatccat 600
cggctcaace ggtggetgeg ttctaaactg cegttcettga gtgaagtaga ggcaggcgga 660
attcctagtg tagcggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcggce 720
ctgctggget ttaactgacg ctgaggetceg aaagegtggyg gagcaaacag gattagatac 780
cctggtagte cacgecgtaa acgatgatta ctaggtgtgg ggggactgac ccctteegtg 840
ccgcagttaa cacaataagt aatccacctg gggagtacgg ccgcaaggtt gaaactcaaa 900
ggaattgacyg ggggcccgca caagcagtgg agtatgtggt ttaattcgaa gcaacgcgaa 960
gaaccttacc aggtcttgac atcggatgca tagcctagag ataggtgaag cccttcecgggyg 1020
catccagaca ggtggtgcat ggttgtcgte agctecgtgtce gtgagatgtt gggttaagtce 1080
ccgcaacgag cgcaaccctt attattagtt gctacgcaag agcactctaa tgagactgcece 1140
gttgacaaaa cggaggaagg tggggatgac gtcaaatcat catgcccctt atgacctggg 1200
ctacacacgt actacaatgg cactaaaaca gagggcggeg acaccgcgag gtgaagcgaa 1260
tceccgaaaaa gtgtctcagt tcagattgca ggctgcaacce cgcctgcatg aagtcggaat 1320
tgctagtaat cgcggatcag catgccgcgg tgaatacgtt cccgggectt gtacacaccg 1380
ccegteacac catgggagtc ggtaacaccce gaagccagta gcectaaccge aaggggggcyg 1440
ctgtcgaagg tgggattgat gactggggtg aagtcgtaac aaggtagccg tatcggaagg 1500
tgcggetgga tcacctectt t 1521
<210> SEQ ID NO 131
<211> LENGTH: 1522
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 131
tcaaagagtt tgatcctgge tcaggacgaa cgctggegge gegectaaca catgcaagte 60
gaacggagct tacgttttga agttttcgga tggatgaatg taagcttagt ggcggacggg 120
tgagtaacac gtgagcaacc tgcctttcag agggggataa cagccggaaa cggctgctaa 180
taccgcatga tgttgegggg gcacatgecce ctgcaaccaa aggagcaatc cgctgaaaga 240
tgggctegeg tcecgattage cagttggegg ggtaacggece caccaaagceyg acgatcggta 300
geeggactga gaggttgaac ggccacattg ggactgagac acggcccaga ctectacggg 360
aggcagcagt gggggatatt gcacaatggg cgaaagcctyg atgcagcgac gccgegtgag 420
ggaagacggt cttcggattg taaacctcetg tetttgggga agaaaatgac ggtacccaaa 480
gaggaagcte cggctaacta cgtgccagca gecgceggtaa tacgtaggga gcaagcegttg 540



337

US 10,555,980 B2

338

-continued
tceggaatta ctgggtgtaa agggagegta ggcgggatgg caagtagaat gttaaatcca 600
teggetcaac cggtggetge gttctaaact gecgttettyg agtgaagtag aggcaggcgg 660
aattcctagt gtageggtga aatgcgtaga tattaggagyg aacaccagtyg gcgaaggcgg 720
cctgetggge tttaactgac getgaggete gaaagegtgg ggagcaaaca ggattagata 780
ccctggtagt ccacgecgta aacgatgatt actaggtgtyg gggggactga cccctteegt 840
geegecagtta acacaataag taatccacct ggggagtacg gecgcaaggt tgaaactcaa 900
aggaattgac gggggcccge acaagcagtg gagtatgtgg tttaattcga agcaacgcga 960
agaaccttac caggtcttga catcggatgc atagcctaga gataggtgaa geccctteggg 1020
gcatccagac aggtggtgca tggttgtegt cagctegtgt cgtgagatgt tgggttaagt 1080
ccecgcaacga gcgcaaccect tattattagt tgctacgcaa gagcactcta atgagactgce 1140
cgttgacaaa acggaggaag gtggggatga cgtcaaatca tcatgcccct tatgacctgg 1200
gctacacacyg tactacaatg gcactaaaac agagggcggce gacaccgcga ggtgaagcega 1260
atcccgaaaa agtgtctcag ttcagattgce aggctgcaac ccgcctgcat gaagtcggaa 1320
ttgctagtaa tcgcggatca gcatgccgcg gtgaatacgt tcccgggcect tgtacacacce 1380
geeegtcaca ccatgggagt cggtaacacce cgaagccagt agcctaaccg caaggggggce 1440
gctgtcgaag gtgggattga tgactggggt gaagtcgtaa caaggtagcc gtatcggaag 1500
gtgcggctgg atcacctcect tt 1522
<210> SEQ ID NO 132
<211> LENGTH: 1529
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 132
tacgagagtt tgatcctggce tcaggatgaa cgetggegge gtgectaaca catgcaagte 60
gagcgaageyg ctgttttcag aatcttcgga ggaagaggac agtgactgag cggcggacgg 120
gtgagtaacyg cgtgggcaac ctgcctcata cagggggata acagttagaa atgactgcta 180
ataccgcata agcgcacagg accgcatggt gtagtgtgaa aaactccggt ggtatgagat 240
ggacccgegt ctgattaggt agttggtggg gtaaaggect accaagcecga cgatcagtag 300
ccgacctgag agggtgaccg gecacattgg gactgagaca cggcccaaac tcctacggga 360
ggcagcagtyg gggaatattg cacaatgggg gaaaccctga tgcagcgacg ccgegtgaag 420
gaagaagtat ttcggtatgt aaacttctat cagcagggaa gaaaatgacg gtacctgagt 480
aagaagcacc ggctaaatac gtgccagcag ccgcggtaat acgtatggtyg caagegttat 540
ccggatttac tgggtgtaaa gggagegtag acggatagge aagtctggag tgaaaaccca 600
gggctcaace ctgggactge tttggaaact gcagatctgg agtgccggag aggtaagegyg 660
aattcctagt gtageggtga aatgcgtaga tattaggagyg aacaccagtyg gcgaaggcgg 720
cttactggac ggtgactgac gttgaggetce gaaagcgtgg ggagcaaaca ggattagata 780
cectggtagt ccacgecgta aacgatgact actaggtgte ggtgtgcaaa gcacatcggt 840
geegcagcaa acgcaataag tagtccacct ggggagtacg ttecgcaagaa tgaaactcaa 900
aggaattgac ggggacccgce acaagceggtg gagcatgtgg tttaattcga agcaacgcga 960
agaaccttac ctggtcttga catccggatg acgggcgagt aatgtcgccg tecctteggg 1020
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gcgtecgaga caggtggtge atggttgtceg tcagctcecgtg tegtgagatg ttgggttaag 1080
tceccgcaacg agcgcaaccce ttatcttcag tagccagcat ataaggtggg cactctggag 1140
agactgccag ggagaacctyg gaggaaggtg gggatgacgt caaatcatca tgccccttat 1200
ggccagggcet acacacgtge tacaatggceg taaacaaagg gaagcgagag ggtgacctgg 1260
agcgaatccc aaaaataacg tcectcagttcg gattgtagtc tgcaactcga ctacatgaag 1320
ctggaatcgce tagtaatcgce ggatcagcat gccgcggtga atacgttccce gggtcttgta 1380
cacaccgccee gtcacaccat gggagtcagt aacgcccgaa gccagtgacce caaccttaga 1440
ggagggagct gtcgaaggeg ggacggataa ctggggtgaa gtegtaacaa ggtagccgta 1500
tcggaaggtg cggctggatce acctccettt 1529
<210> SEQ ID NO 133
<211> LENGTH: 1529
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 133
tacgagagtt tgatcctggce tcaggatgaa cgetggegge gtgectaaca catgcaagte 60
gagcgaageyg ctgttttcag aatcttcgga ggaagaggac agtgactgag cggcggacgg 120
gtgagtaacyg cgtgggcaac ctgcctcata cagggggata acagttagaa atgactgcta 180
ataccgcata agcgcacagg accgcatggt gtagtgtgaa aaactccggt ggtatgagat 240
ggacccgegt ctgattaggt agttggtggg gtaaaggect accaagcecga cgatcagtag 300
ccgacctgag agggtgaccg gecacattgg gactgagaca cggcccaaac tcctacggga 360
ggcagcagtyg gggaatattg cacaatgggg gaaaccctga tgcagcgacg ccgegtgaag 420
gaagaagtat ttcggtatgt aaacttctat cagcagggaa gaagatgacg gtacctgagt 480
aagaagcacc ggctaaatac gtgccagcag ccgcggtaat acgtatggtyg caagegttat 540
ccggatttac tgggtgtaaa gggagegtag acggatagge aagtctggag tgaaaaccca 600
gggctcaace ctgggactge tttggaaact gcagatctgg agtgccggag aggtaagegyg 660
aattcctagt gtageggtga aatgcgtaga tattaggagyg aacaccagtyg gcgaaggcgg 720
cttactggac ggtgactgac gttgaggetce gaaagcgtgg ggagcaaaca ggattagata 780
cectggtagt ccacgecgta aacgatgact actaggtgte ggtgtgcaaa gcacatcggt 840
geegcagcaa acgcaataag tagtccacct ggggagtacg ttecgcaagaa tgaaactcaa 900
aggaattgac ggggacccgce acaagceggtg gagcatgtgg tttaattcga agcaacgcga 960
agaaccttac ctggtcttga catccggatg acgggcgagt aatgtcgccg tecctteggg 1020
gcatccgaga caggtggtgce atggttgtcg tcagctcecgtg tegtgagatg ttgggttaag 1080
tceccgcaacg agcgcaaccce ttatcttcag tagccagcat ataaggtggg cactctggag 1140
agactgccag ggagaacctyg gaggaaggtg gggatgacgt caaatcatca tgccccttat 1200
ggccagggcet acacacgtge tacaatggceg taaacaaagg gaagcgagag ggtgacctga 1260
agcgaatccc aaaaataacg tcectcagttcg gattgtagtc tgcaactcga ctacatgaag 1320
ctggaatcgce tagtaatcgce ggatcagcat gccgcggtga atacgttccce gggtcttgta 1380
cacaccgccee gtcacaccat gggagtcagt aacgcccgaa gccagtgacce caaccttaga 1440
ggagggagct gtcgaaggeg ggacggataa ctggggtgaa gtegtaacaa ggtagccgta 1500
tcggaaggtg cggctggatce acctccettt 1529
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<210> SEQ ID NO 134
<211> LENGTH: 1529

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 134

tacgagagtt

gagcgaagceg

gtgagtaacg

ataccgcata

ggaccegegt

ccgacctgag

ggcagcagtg

gaagaagtat

aagaagcacc

ccggatttac

gggctcaace

aattcctagt

cttactggac

ccctggtagt

gecgcagcaa

aggaattgac

agaaccttac

gcatccgaga

tcecegeaacy

agactgccag

ggccagggct

agcgaatccc

ctggaatcge

cacaccgccce

ggagggagcet

tcggaaggtg

tgatcctgge

ctgttttcag

cgtgggcaac

agcgcacagg

ctgattaggt

agggtgaccg

gggaatattyg

tteggtatgt

ggctaaatac

tgggtgtaaa

ctgggactge

gtageggtga

ggtgactgac

ccacgeegta

acgcaataag

ggggacccgc

ctggtettga

caggtggtgc

agcgcaaccc

ggagaacctyg

acacacgtge

aaaaataacg

tagtaatcge

gtcacaccat

gtcgaaggcg

cggetggate

<210> SEQ ID NO 135
<211> LENGTH: 1529

<212> TYPE:

DNA

tcaggatgaa

aatcttecgga

ctgectcata

accgcatggt

agttggtggg

gccacattgg

cacaatgggyg

aaacttctat

gtgccagcag

gggagegtag

tttggaaact

aatgcgtaga

gttgaggcte

aacgatgact

tagtccacct

acaagcggtyg

catccggatyg

atggttgteg

ttatcttcag

gaggaaggtg

tacaatggceg

tctcagtteg

ggatcagcat

gggagtcagt

ggacggataa

acctccettt

cgctggegge
ggaagaggac
cagggggata
gtagtgtgaa
gtaaaggcct
gactgagaca
gaaaccctga
cagcagggaa
ccgeggtaat
acggatagge
gcagatctgg
tattaggagg
gaaagcgtgg
actaggtgtc
ggggagtacg
gagcatgtgg
acgggcgagt
tcagctegty
tagccagcat
gggatgacgt
taaacaaagg
gattgtagte
geegeggtga
aacgcccgaa

ctggggtgaa

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 135

Synthetic Polynucleotide

gtgcctaaca

agtgactgag

acagttagaa

aaactccggt

accaagccga

cggcccaaac

tgcagcgacyg

gaagatgacg

acgtatggtyg

aagtctggag

agtgccggag

aacaccagtyg

ggagcaaaca

ggtgtgcaaa

ttcgcaagaa

tttaattcga

aatgtcgeceg

tcgtgagatg

ataaggtggg

caaatcatca

gaagcgagag

tgcaactcga

atacgttcce

gccagtgace

gtcgtaacaa

Synthetic Polynucleotide

catgcaagtce

¢ggcggacgyg

atgactgcta

ggtatgagat

cgatcagtag

tcctacggga

ccgegtgaag

gtacctgagt

caagcgttat

tgaaaaccca

aggtaagcgg

dcgaaggcgg

ggattagata

gcacatcggt

tgaaactcaa

agcaacgcga

tcecetteggy

ttgggttaag

cactctggag

tgccecttat

ggtgacctgg

ctacatgaag

gggtcttgta

caaccttaga

ggtagccgta

tacgagagtt tgatcctgge tcaggatgaa cgetggegge gtgectaaca catgcaagte

gagcgaageg ctgttttcag aatcttegga ggaagaggac agtgactgag cggeggacgg

gtgagtaacg cgtgggcaac ctgcctcata cagggggata acagttagaa atgactgcta

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1529

60

120

180
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ataccgcata agcgcacagg accgcatggt gtagtgtgaa aaactccggt ggtatgagat 240
ggacccgegt ctgattaggt agttggtggg gtaaaggect accaagcecga cgatcagtag 300
ccgacctgag agggtgaccg gecacattgg gactgagaca cggcccaaac tcctacggga 360
ggcagcagtyg gggaatattg cacaatgggg gaaaccctga tgcagcgacg ccgegtgaag 420
gaagaagtat ttcggtatgt aaacttctat cagcagggaa gaagatgacg gtacctgagt 480
aagaagcacc ggctaaatac gtgccagcag ccgcggtaat acgtatggtyg caagegttat 540
ccggatttac tgggtgtaaa gggagegtag acggatagge aagtctggag tgaaaaccca 600
gggctcaace ctgggactge tttggaaact gcagatctgg agtgccggag aggtaagegyg 660
aattcctagt gtageggtga aatgcgtaga tattaggagyg aacaccagtyg gcgaaggcgg 720
cttactggac ggtgactgac gttgaggetce gaaagcgtgg ggagcaaaca ggattagata 780
cectggtagt ccacgecgta aacgatgact actaggtgte ggtgtgcaaa gcacatcggt 840
geegcagcaa acgcaataag tagtccacct ggggagtacg ttecgcaagaa tgaaactcaa 900
aggaattgac ggggacccgce acaagceggtg gagcatgtgg tttaattcga agcaacgcga 960
agaaccttac ctggtcttga catccggatg acgggcgagt aatgtcgccg tecctteggg 1020
gcatccgaga caggtggtgce atggttgtcg tcagctcecgtg tegtgagatg ttgggttaag 1080
tceccgcaacg agcgcaaccce ttatcttcag tagccagcat ataaggtggg cactctggag 1140
agactgccag ggagaacctyg gaggaaggtg gggatgacgt caaatcatca tgccccttat 1200
ggccagggcet acacacgtge tacaatggceg taaacaaagg gaagcgagag ggtgacctga 1260
agcgaatccc aaaaataacg tcectcagttcg gattgtagtc tgcaactcga ctacatgaag 1320
ctggaatcgce tagtaatcgce ggatcagcat gccgcggtga atacgttccce gggtcttgta 1380
cacaccgccee gtcacaccat gggagtcagt aacgcccgaa gccagtgacce caaccttaga 1440
ggagggagct gtcgaaggeg ggacggataa ctggggtgaa gtegtaacaa ggtagccgta 1500
tcggaaggtg cggctggatce acctccettt 1529
<210> SEQ ID NO 136
<211> LENGTH: 1529
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 136
tacgagagtt tgatcctggce tcaggatgaa cgetggegge gtgectaaca catgcaagte 60
gagcgaageyg ctgttttcag aatcttcgga ggaagaggac agtgactgag cggcggacgg 120
gtgagtaacyg cgtgggcaac ctgcctcata cagggggata acagttagaa atgactgcta 180
ataccgcata agcgcacagg accgcatggt gtagtgtgaa aaactccggt ggtatgagat 240
ggacccgegt ctgattaggt agttggtggg gtaaaggect accaagcecga cgatcagtag 300
ccgacctgag agggtgaccg gecacattgg gactgagaca cggcccaaac tcctacggga 360
ggcagcagtyg gggaatattg cacaatgggg gaaaccctga tgcagcgacg ccgegtgaag 420
gaagaagtat ttcggtatgt aaacttctat cagcagggaa gaagatgacg gtacctgagt 480
aagaagcacc ggctaaatac gtgccagcag ccgcggtaat acgtatggtyg caagegttat 540
ccggatttac tgggtgtaaa gggagegtag acggatagge aagtctggag tgaaaaccca 600
gggctcaace ctgggactge tttggaaact gcagatctgg agtgccggag aggtaagegyg 660
aattcctagt gtageggtga aatgcgtaga tattaggagyg aacaccagtyg gcgaaggcgg 720
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cttactggac ggtgactgac gttgaggetce gaaagcgtgg ggagcaaaca ggattagata 780
cectggtagt ccacgecgta aacgatgact actaggtgte ggtgtgcaaa gcacatcggt 840
geegcagcaa acgcaataag tagtccacct ggggagtacg ttecgcaagaa tgaaactcaa 900
aggaattgac ggggacccgce acaagceggtg gagcatgtgg tttaattcga agcaacgcga 960
agaaccttac ctggtcttga catccggatg acgggcgagt aatgtcgccg tecctteggg 1020
gcatccgaga caggtggtgce atggttgtcg tcagctcecgtg tegtgagatg ttgggttaag 1080
tceccgcaacg agcgcaaccce ttatcttcag tagccagcat ataaggtggg cactctggag 1140
agactgccag ggagaacctyg gaggaaggtg gggatgacgt caaatcatca tgccccttat 1200
ggccagggcet acacacgtge tacaatggceg taaacaaagg gaagcgagag ggtgacctgg 1260
agcgaatccc aaaaataacg tcectcagttcg gattgtagtc tgcaactcga ctacatgaag 1320
ctggaatcgce tagtaatcgce ggatcagcat gccgcggtga atacgttccce gggtcttgta 1380
cacaccgccee gtcacaccat gggagtcagt aacgcccgaa gccagtgacce caaccttaga 1440
ggagggagct gtcgaaggeg ggacggataa ctggggtgaa gtegtaacaa ggtagccgta 1500
tcggaaggtg cggctggatce acctccettt 1529
<210> SEQ ID NO 137
<211> LENGTH: 1527
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 137
atgagagttt gatcctagct caggatgaac getggceggeg tgcctaacac atgcaagtcg 60
aacgaagcaa tttaacggaa gttttcggat ggaagttgaa ttgactgagt ggcggacggg 120
tgagtaacgc gtgggtaacc tgccttgtac tgggggacaa cagttagaaa tgactgctaa 180
taccgcataa gcgcacagta tcgcatgata cagtgtgaaa aactccggtyg gtacaagatg 240
gacccgegte tgattagcta gttggtaagg taacggetta ccaaggcgac gatcagtage 300
cgacctgaga gggtgaccgg ccacattggg actgagacac ggcccaaact cctacgggag 360
gcagcagtygyg ggaatattge acaatgggcg aaagcctgat gecagcgacgce cgegtgagtg 420
aagaagtatt tcggtatgta aagctctatc agcagggaag aaaatgacgyg tacctgacta 480
agaagcccceg gctaactacg tgccagecage cgeggtaata cgtaggggge aagegttate 540
cggatttact gggtgtaaag ggagcgtaga cggtaaagca agtctgaagt gaaagcccge 600
ggctcaactyg cgggactgct ttggaaactg tttaactgga gtgtcggaga ggtaagtgga 660
attcctagtg tageggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcgac 720
ttactggacg ataactgacg ttgaggctcg aaagcegtggyg gagcaaacag gattagatac 780
cctggtagte cacgecgtaa acgatgaata ctaggtgttyg gggagcaaag ctctteggtg 840
cegtegecaaa cgcagtaagt attccacctg gggagtacgt tcegcaagaat gaaactcaaa 900
ggaattgacyg gggacccgca caageggtgg agcatgtggt ttaattcgaa gcaacgcgaa 960
gaaccttacc aggtcttgac atcgatccga cgggggagta acgtcccctt ccececttegggyg 1020
cggagaagac aggtggtgca tggttgtcgt cagctcgtgt cgtgagatgt tgggttaagt 1080
ccegcaacga gcgcaacccet tattctaagt agccageggt teggccggga actcttggga 1140
gactgccagg gataacctgg aggaaggtgg ggatgacgtc aaatcatcat gccceccttatg 1200
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atctgggcta cacacgtgct acaatggegt aaacaaagag aagcaagacce gcgaggtgga 1260
gcaaatctca aaaataacgt ctcagttcgg actgcaggct gcaactcgcec tgcacgaagce 1320
tggaatcgct agtaatcgceg aatcagaatg tcgeggtgaa tacgttccecg ggtcecttgtac 1380
acaccgcecceg tcacaccatg ggagtcagta acgcccgaag tcagtgaccce aaccgcaagg 1440
agggagctge cgaaggcggg accgataact ggggtgaagt cgtaacaagyg tagccgtate 1500
ggaaggtgcg gctggatcac ctcecttt 1527
<210> SEQ ID NO 138
<211> LENGTH: 1527
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 138
atgagagttt gatcctggct caggatgaac getggceggeg tgcctaacac atgcaagtcg 60
aacgaagcga tttaacggaa attttcggat ggaagttgaa ttgactgagt ggcggacggg 120
tgagtaacgc gtgggtaacc tgccttgtac tgggggacaa cagttagaaa tgactgctaa 180
taccgcataa gcgcacagta tcgcatgata cagtgtgaaa aactccggtyg gtacaagatg 240
gacccgegte tgattagcta gttggtaagg taacggetta ccaaggcgac gatcagtage 300
cgacctgaga gggtgaccgg ccacattggg actgagacac ggcccaaact cctacgggag 360
gcagcagtygyg ggaatattge acaatgggcg aaagcctgat gecagcgacgce cgegtgagtg 420
aagaagtatt tcggtatgta aagctctatc agcagggaag aaaatgacgyg tacctgacta 480
agaagcccceg gctaactacg tgccagecage cgeggtaata cgtaggggge aagegttate 540
cggatttact gggtgtaaag ggagcgtaga cggtaaagca agtctgaagt gaaagcccge 600
ggctcaactyg cgggactgct ttggaaactg tttaactgga gtgtcggaga ggtaagtgga 660
attcctagtg tageggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcgac 720
ttactggacg ataactgacg ttgaggctcg aaagcegtggyg gagcaaacag gattagatac 780
cctggtagte cacgecgtaa acgatgaata ctaggtgttyg gggagcaaag ctctteggtg 840
cegtegecaaa cgcagtaagt attccacctg gggagtacgt tcegcaagaat gaaactcaaa 900
ggaattgacyg gggacccgca caageggtgg agcatgtggt ttaattcgaa gcaacgcgaa 960
gaaccttacc aggtcttgac atcgatccga cgggggagta acgtcccctt ccececttegggyg 1020
cggagaagac aggtggtgca tggttgtcgt cagctcgtgt cgtgagatgt tgggttaagt 1080
ccegcaacga gcgcaacccet tattctaagt agccageggt teggccggga actcttggga 1140
gactgccagg gataacctgg aggaaggtgg ggatgacgtc aaatcatcat gccceccttatg 1200
atctgggcta cacacgtgct acaatggegt aaacaaagag aagcaagacce gcgaggtgga 1260
gcaaatctca aaaataacgt ctcagttcgg actgcaggct gcaactcgcec tgcacgaagce 1320
tggaatcgct agtaatcgceg aatcagaatg tcgeggtgaa tacgttccecg ggtcecttgtac 1380
acaccgcecceg tcacaccatg ggagtcagta acgcccgaag tcagtgaccce aaccgcaagg 1440
agggagctge cgaaggcggg accgataact ggggtgaagt cgtaacaagyg tagccgtate 1500
ggaaggtgcg gctggatcac ctcecttt 1527

<210> SEQ ID NO 139
<211> LENGTH: 1527

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 139

atgagagttt gatcctgget caggatgaac getggeggeg tgcctaacac atgcaagtceg 60
aacgaagcga tttaacggaa gtttteggat ggaagttgaa ttgactgagt ggcggacggg 120
tgagtaacge gtgggtaacc tgecttgtac tgggggacaa cagttagaaa tgactgctaa 180
taccgcataa gcgcacagta tcgcatgata cagtgtgaaa aactceggtyg gtacaagatg 240
gacccgegte tgattageta gttggtaagg taacggetta ccaaggcgac gatcagtage 300
cgacctgaga gggtgaccgg ccacattggg actgagacac ggcccaaact cctacgggag 360
gcagcagtgg ggaatattgce acaatgggcg aaagcctgat geagegacge cgegtgagtg 420
aagaagtatt tcggtatgta aagctctate agcagggaag aaaatgacgg tacctgacta 480
agaagcccceg gctaactacg tgccagecage cgeggtaata cgtaggggge aagegttate 540
cggatttact gggtgtaaag ggagcgtaga cggtaaageca agtctgaagt gaaagcccegce 600
ggctcaactyg cgggactgct ttggaaactyg tttaactgga gtgtcggaga ggtaagtgga 660
attcctagtyg tagcggtgaa atgegtagat attaggagga acaccagtgg cgaaggcgac 720
ttactggacg ataactgacg ttgaggcteg aaagegtggg gagcaaacag gattagatac 780
cctggtagte cacgccgtaa acgatgaata ctaggtgttg gggagcaaag ctetteggtg 840
cegtegecaaa cgcagtaagt attccacctyg gggagtacgt tegcaagaat gaaactcaaa 900
ggaattgacg gggacccgca caagceggtgyg agcatgtggt ttaattcgaa gcaacgegaa 960

gaaccttacc aggtcttgac atcgatccga cgggggagta acgtcccctt ccececttegggyg 1020
cggagaagac aggtggtgca tggttgtcgt cagctcgtgt cgtgagatgt tgggttaagt 1080
ccegcaacga gcgcaacccet tattctaagt agccageggt teggccggga actcttggga 1140
gactgccagg gataacctgg aggaaggtgg ggatgacgtc aaatcatcat gccceccttatg 1200
atctgggcta cacacgtgct acaatggegt aaacaaagag aagcaagacce gcgaggtgga 1260
gcaaatctca aaaataacgt ctcagttcgg actgcaggct gcaactcgcec tgcacgaagce 1320
tggaatcgct agtaatcgceg aatcagaatg tcgeggtgaa tacgttccecg ggtcecttgtac 1380
acaccgcecceg tcacaccatg ggagtcagta acgcccgaag tcagtgaccce aaccgcaagg 1440
agggagctge cgaaggcggg accgataact ggggtgaagt cgtaacaagyg tagccgtate 1500
ggaaggtgcg gctggatcac ctcecttt 1527
<210> SEQ ID NO 140

<211> LENGTH: 1527

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 140

atgagagttt gatcctgget caggatgaac getggeggeg tgcctaacac atgcaagtceg 60
aacgaagcga tttaacggaa gtttteggat ggaagttgga ttgactgagt ggcggacggg 120
tgagtaacge gtgggtaacc tgecttgtac tgggggacaa cagttagaaa tgactgctaa 180
taccgcataa gcgcacagta tcgcatgata cagtgtgaaa aactceggtyg gtacaagatg 240
gacccgegte tgattageta gttggtaagg taacggetta ccaaggcgac gatcagtage 300

cgacctgaga gggtgaccgg ccacattggg actgagacac ggcccaaact cctacgggag 360
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gcagcagtygyg ggaatattge acaatgggcg aaagcctgat gecagcgacgce cgegtgagtg 420
aagaagtatt tcggtatgta aagctctatc agcagggaag aaaatgacgyg tacctgacta 480
agaagcccceg gctaactacg tgccagecage cgeggtaata cgtaggggge aagegttate 540
cggatttact gggtgtaaag ggagcgtaga cggtaaagca agtctgaagt gaaagcccge 600
ggctcaactyg cgggactgct ttggaaactg tttaactgga gtgtcggaga ggtaagtgga 660
attcctagtg tageggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcgac 720
ttactggacg ataactgacg ttgaggctcg aaagcegtggyg gagcaaacag gattagatac 780
cctggtagte cacgecgtaa acgatgaata ctaggtgttyg gggagcaaag ctctteggtg 840
cegtegecaaa cgcagtaagt attccacctg gggagtacgt tcegcaagaat gaaactcaaa 900
ggaattgacyg gggacccgca caageggtgg agcatgtggt ttaattcgaa gcaacgcgaa 960
gaaccttacc aggtcttgac atcgatccga cgggggagta acgtcccctt ccececttegggyg 1020
cggagaagac aggtggtgca tggttgtcgt cagctcgtgt cgtgagatgt tgggttaagt 1080
ccegcaacga gcgcaacccet tattctaagt agccageggt teggccggga actcttggga 1140
gactgccagg gataacctgg aggaaggtgg ggatgacgtc aaatcatcat gccceccttatg 1200
atctgggcta cacacgtgct acaatggegt aaacaaagag aagcaagacce gcgaggtgga 1260
gcaaatctca aaaataacgt ctcagttcgg actgcaggct gcaactcgcec tgcacgaagce 1320
tggaatcgct agtaatcgceg aatcagaatg tcgeggtgaa tacgttccecg ggtcecttgtac 1380
acaccgcecceg tcacaccatg ggagtcagta acgcccgaag tcagtgaccce aaccgcaagg 1440
agggagctge cgaaggcggg accgataact ggggtgaagt cgtaacaagyg tagccgtate 1500
ggaaggtgcg gctggatcac ctcecttt 1527
<210> SEQ ID NO 141
<211> LENGTH: 1531
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 141
atcagagagt ttgatcctgg ctcaggatga acgetggegyg cgtgcttaac acatgcaagt 60
cgagcgaage acttaagtgg atctcttegg attgaaactt atttgactga gcggeggacyg 120
ggtgagtaac gcgtgggtaa cctgectcat acagggggat aacagttaga aatggctget 180
aataccgcat aagcgcacag gaccgcatgg tctggtgtga aaaactccegyg tggtatgaga 240
tggacccgeg tetgattage tagttggagg ggtaacggec caccaaggceyg acgatcagta 300
geeggectga gagggtgaac ggccacattg ggactgagac acggcccaga ctectacggg 360
aggcagcagt ggggaatatt gcacaatggg ggaaaccctyg atgcagcgac gccgegtgaa 420
ggaagaagta tctcggtatg taaacttcta tcagcaggga agaaaatgac ggtacctgac 480
taagaagcce cggctaacta cgtgccagca gecgeggtaa tacgtagggyg gcaagegtta 540
tceggattta ctgggtgtaa agggagegta gacggaagag caagtctgat gtgaaaggcet 600
ggggcttaac cccaggactg cattggaaac tgtttttcta gagtgccgga gaggtaageg 660
gaattcctag tgtagcggtyg aaatgcegtag atattaggag gaacaccagt ggcgaaggeg 720
gecttactgga cggtaactga cgttgaggct cgaaagegtyg gggagcaaac aggattagat 780
accctggtag tccacgecgt aaacgatgaa tactaggtgt cgggtggcaa agccattcgg 840
tgccgcagea aacgcaataa gtattccacce tggggagtac gttcgcaaga atgaaactca 900
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aaggaattga cggggacccg cacaagceggt ggagcatgtg gtttaatteg aagcaacgceg 960
aagaacctta ccaagtcttg acatccctct gaccggeccg taacggggcece ttecceccttegg 1020
ggcagaggag acaggtggtg catggttgtc gtcagctcgt gtcgtgagat gttgggttaa 1080
gtcecegcaac gagcgcaace cctatcctta gtagccagca ggtgaagetg ggcactcectag 1140
ggagactgcece ggggataacc cggaggaagg cggggacgac gtcaaatcat catgccccett 1200
atgatttggg ctacacacgt gctacaatgg cgtaaacaaa gggaagcgag acagcgatgt 1260
tgagcaaatc ccaaaaataa cgtcccagtt cggactgcag tctgcaactc gactgcacga 1320
agctggaatc gctagtaatc gcgaatcaga atgtcgeggt gaatacgtte cecgggtettg 1380
tacacaccgce ccgtcacacce atgggagtca gtaacgcccg aagtcagtga cccaaccttt 1440
taggagggag ctgccgaagg cgggaccgat aactggggtyg aagtcgtaac aaggtagccg 1500
tatcggaagg tgcggctgga tcacctectt t 1531
<210> SEQ ID NO 142
<211> LENGTH: 1531
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 142
atcagagagt ttgatcctgg ctcaggatga acgetggegyg cgtgcttaac acatgcaagt 60
cgagcgaage acttaagtgg atctcttegg attgaaactt atttgactga gcggeggacyg 120
ggtgagtaac gcgtgggtaa cctgectcat acagggggat aacagttaga aatggctget 180
aataccgcat aagcgcacag gaccgcatgg tctggtgtga aaaactccegyg tggtatgaga 240
tggacccgeg tetgattage tagttggagg ggtaacggec caccaaggceyg acgatcagta 300
geeggectga gagggtgaac ggccacattg ggactgagac acggcccaga ctectacggg 360
aggcagcagt ggggaatatt gcacaatggg ggaaaccctyg atgcagcgac gccgegtgaa 420
ggaagaagta tctcggtatg taaacttcta tcagcaggga agaaaatgac ggtacctgac 480
taagaagcce cggctaacta cgtgccagca gecgeggtaa tacgtagggyg gcaagegtta 540
tceggattta ctgggtgtaa agggagegta gacggaagag caagtctgat gtgaaaggcet 600
ggggcttaac cccaggactg cattggaaac tgtttttcta gagtgccgga gaggtaagtg 660
gaattcctag tgtagcggtyg aaatgcegtag atattaggag gaacaccagt ggcgaaggeg 720
gecttactgga cggtaactga cgttgaggct cgaaagegtyg gggagcaaac aggattagat 780
accctggtag tccacgecgt aaacgatgaa tactaggtgt cgggtggcaa agccattcgg 840
tgccgcagea aacgcaataa gtattccacce tggggagtac gttcgcaaga atgaaactca 900
aaggaattga cggggacccg cacaagceggt ggagcatgtg gtttaatteg aagcaacgceg 960
aagaacctta ccaagtcttg acatccctct gaccggeccg taacggggcece ttecceccttegg 1020
ggcagaggag acaggtggtg catggttgtc gtcagctcgt gtcgtgagat gttgggttaa 1080
gtcecegcaac gagcgcaace cctatcctta gtagccagca ggtgaagetg ggcactcectag 1140
ggagactgcece ggggataacc cggaggaagg cggggacgac gtcaaatcat catgccccett 1200
atgatttggg ctacacacgt gctacaatgg cgtaaacaaa gggaagcggg acagcgatgt 1260
tgagcaaatc ccaaaaataa cgtcccagtt cggactgcag tctgcaactc gactgcacga 1320
agctggaatc gctagtaatc gcgaatcaga atgtcgeggt gaatacgtte cecgggtettg 1380
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tacacaccge ccgtcacacce atgggagtca gtaacgeceg aagtcagtga cccaacctta 1440
caggagggag ctgccgaagg cgggaccgat aactggggtg aagtcgtaac aaggtagecg 1500

tatcggaagg tgcggctgga tcacctectt t 1531

<210> SEQ ID NO 143

<211> LENGTH: 1531

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 143

atcagagagt ttgatcctgg ctcaggatga acgctggegg cgtgcttaac acatgcaagt 60
cgagcgaage acttaagtgg atctettegg attgaagett atttgactga geggeggacg 120
ggtgagtaac gcgtgggtaa cctgcctcat acagggggat aacagttaga aatggetget 180
aataccgcat aagcgcacag gaccgcatgg tctggtgtga aaaactcegg tggtatgaga 240
tggaccegeg tctgattage tagttggagg ggtaacggec caccaaggeg acgatcagta 300
gecggectga gagggtgaac ggccacattyg ggactgagac acggcccaga ctectacggg 360
aggcagcagt ggggaatatt gcacaatggg ggaaaccctg atgcagegac gccgegtgaa 420
ggaagaagta tctcggtatg taaacttcta tcagcaggga agaaaatgac ggtacctgac 480
taagaagcce cggctaacta cgtgccagea gecgeggtaa tacgtagggg gcaagegtta 540
tceggattta ctgggtgtaa agggagegta gacggaagag caagtcetgat gtgaaaggcet 600
ggggcttaac cccaggactg cattggaaac tgtttttcta gagtgcecgga gaggtaageg 660
gaattcctag tgtageggtg aaatgegtag atattaggag gaacaccagt ggcgaaggeg 720
gettactgga cggtaactga cgttgagget cgaaagcegtg gggagcaaac aggattagat 780
accctggtag tccacgecgt aaacgatgaa tactaggtgt cgggtggcaa agcecattegg 840
tgccegcagca aacgcaataa gtattccace tggggagtac gttegcaaga atgaaactca 900
aaggaattga cggggacccg cacaagcggt ggagecatgtg gtttaatteg aagcaacgceg 960

aagaacctta ccaagtcttg acatccctct gaccggeccg taacggggcece ttecceccttegg 1020
ggcagaggag acaggtggtg catggttgtc gtcagctcgt gtcgtgagat gttgggttaa 1080
gtcecegcaac gagcgcaace cctatcctta gtagccagca ggtgaagetg ggcactcectag 1140
ggagactgcece ggggataacc cggaggaagg cggggacgac gtcaaatcat catgccccett 1200
atgatttggg ctacacacgt gctacaatgg cgtaaacaaa gggaagcgag acagcgatgt 1260
tgagcaaatc ccaaaaataa cgtcccagtt cggactgcag tctgcaactc gactgcacga 1320
agctggaatc gctagtaatc gcgaatcaga atgtcgeggt gaatacgtte cecgggtettg 1380
tacacaccge ccgtcacacce atgggagtca gtaacgcceg aagtcagtga cccaacctta 1440
caggagggag ctgccgaagg cgggaccgat aactggggtyg aagtcgtaac aaggtagccg 1500

tatcggaagg tgcggctgga tcacctectt t 1531

<210> SEQ ID NO 144

<211> LENGTH: 1531

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 144

atcagagagt ttgatcctgg ctcaggatga acgctggegg cgtgcttaac acatgcaagt 60
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cgagcgaage acttaagegg atctcttegg attgaaactt atttgactga gcggeggacyg 120
ggtgagtaac gcgtgggtaa cctgectcat acagggggat aacagttaga aatggctget 180
aataccgcat aagcgcacag gaccgcatgg tctggtgtga aaaactccegyg tggtatgaga 240
tggacccgeg tetgattage tagttggagg ggtaacggec caccaaggceyg acgatcagta 300
geeggectga gagggtgaac ggccacattg ggactgagac acggcccaga ctectacggg 360
aggcagcagt ggggaatatt gcacaatggg ggaaaccctyg atgcagcgac gccgegtgaa 420
ggaagaagta tctcggtatg taaacttcta tcagcaggga agaaaatgac ggtacctgac 480
taagaagcce cggctaacta cgtgccagca gecgeggtaa tacgtagggyg gcaagegtta 540
tceggattta ctgggtgtaa agggagegta gacggaagag caagtctgat gtgaaaggcet 600
ggggcttaac cccaggactg cattggaaac tgtttttcta gagtgccgga gaggtaageg 660
gaattcctag tgtagcggtyg aaatgcegtag atattaggag gaacaccagt ggcgaaggeg 720
gecttactgga cggtaactga cgttgaggct cgaaagegtyg gggagcaaac aggattagat 780
accctggtag tccacgecgt aaacgatgaa tactaggtgt cgggtggcaa agccattcgg 840
tgccgcagea aacgcaataa gtattccacce tggggagtac gttcgcaaga atgaaactca 900
aaggaattga cggggacccg cacaagceggt ggagcatgtg gtttaatteg aagcaacgceg 960
aagaacctta ccaagtcttg acatccctct gaccggeccg taacggggcece ttecceccttegg 1020
ggcagaggag acaggtggtg catggttgtc gtcagctcgt gtcgtgagat gttgggttaa 1080
gtcecegcaac gagcgcaace cctatcctta gtagccagca ggtgaagetg ggcactcectag 1140
ggagactgcece ggggataacc cggaggaagg cggggacgac gtcaaatcat catgccccett 1200
atgatttggg ctacacacgt gctacaatgg cgtaaacaaa gggaagcgag acagcgatgt 1260
tgagcaaatc ccaaaaataa cgtcccagtt cggactgcag tctgcaactc gactgcacga 1320
agctggaatc gctagtaatc gcgaatcaga atgtcgeggt gaatacgtte cecgggtettg 1380
tacacaccge ccgtcacacce atgggagtca gtaacgcceg aagtcagtga cccaacctta 1440
caggagggag ctgccgaagg cgggaccgat aactggggtyg aagtcgtaac aaggtagccg 1500
tatcggaagg tgcggctgga tcacctectt t 1531
<210> SEQ ID NO 145
<211> LENGTH: 1531
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 145
atcagagagt ttgatcctgg ctcaggatga acgetggegyg cgtgcttaac acatgcaagt 60
cgagcgaage acttaagtgg atctcttegg attgaaactt atttgactga gcggeggacyg 120
ggtgagtaac gcgtgggtaa cctgectcat acagggggat aacagttaga aatggctget 180
aataccgcat aagcgcacag gaccgcatgg tctggtgtga aaaactccegyg tggtatgaga 240
tggacccgeg tetgattage tagttggagg ggtaacggec caccaaggceyg acgatcagta 300
geeggectga gagggtgaac ggccacattg ggactgagac acggcccaga ctectacggg 360
aggcagcagt ggggaatatt gcacaatggg ggaaaccctyg atgcagcgac gccgegtgaa 420
ggaagaagta tctcggtatg taaacttcta tcagcaggga agaaaatgac ggtacctgac 480
taagaagcce cggctaacta cgtgccagca gecgeggtaa tacgtagggyg gcaagegtta 540
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tceggattta ctgggtgtaa agggagegta gacggaagag caagtctgat gtgaaaggcet 600
ggggcttaac cccaggactg cattggaaac tgtttttcta gagtgccgga gaggtaageg 660
gaattcctag tgtagcggtyg aaatgcegtag atattaggag gaacatcagt ggcgaaggeg 720
gecttactgga cggtaactga cgttgaggct cgaaagegtyg gggagcaaac aggattagat 780
accctggtag tccacgecgt aaacgatgaa tactaggtgt cgggtggcaa agccattcgg 840
tgccgcagea aacgcaataa gtattccacce tggggagtac gttcgcaaga atgaaactca 900
aaggaattga cggggacccg cacaagceggt ggagcatgtg gtttaatteg aagcaacgceg 960
aagaacctta ccaagtcttg acatccctct gaccggeccg taacggggcece ttecceccttegg 1020
ggcagaggag acaggtggtg catggttgtc gtcagctcgt gtcgtgagat gttgggttaa 1080
gtcecegcaac gagcgcaace cctatcctta gtagccagca ggtgaagetg ggcactcectag 1140
ggagactgcece ggggataacc cggaggaagg cggggacgac gtcaaatcat catgccccett 1200
atgatttggg ctacacacgt gctacaatgg cgtaaacaaa gggaagcgag acagcgatgt 1260
tgagcaaatc ccaaaaataa cgtcctagtt cggactgcag tctgcaactce gactgcacga 1320
agctggaatc gctagtaatc gcgaatcaga atgtcgeggt gaatacgtte cecgggtettg 1380
tacacaccge ccgtcacacce atgggagtca gtaacgcceg aagtcagtga cccaacctta 1440
caggagggag ctgccgaagg cgggaccgat aactggggtyg aagtcgtaac aaggtagccg 1500
tatcggaagg tgcggctgga tcacctectt t 1531
<210> SEQ ID NO 146
<211> LENGTH: 1529
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 146
aacgagagtt tgatcctggce tcaggatgaa cgetggegge gtgcttaaca catgcaagte 60
gagcgaagca cttaagtttg attcttcgga tgaagacttt tgtgactgag cggcggacgg 120
gtgagtaacyg cgtgggtaac ctgcctcata cagggggata acagttagaa atgactgcta 180
ataccgcata agaccacggt accgcatggt acagtggtaa aaactccggt ggtatgagat 240
ggacccgegt ctgattaggt agttggtggg gtaacggect accaagcecga cgatcagtag 300
ccgacctgag agggtgaccg gecacattgg gactgagaca cggceccagac tcctacggga 360
ggcagcagtyg gggaatattg cacaatggag gaaactctga tgcagcgacg ccgegtgaag 420
gatgaagtat ttcggtatgt aaacttctat cagcagggaa gaaaatgacg gtacctgact 480
aagaagccce ggctaactac gtgccagcag cegeggtaat acgtaggggyg caagegttat 540
ccggatttac tgggtgtaaa gggagegtag acggcacgge aagccagatyg tgaaagcccg 600
gggctcaace ccgggactge atttggaact getgagetag agtgtceggag aggcaagtgg 660
aattcctagt gtageggtga aatgcgtaga tattaggagyg aacaccagtyg gcgaaggcgg 720
cttgctggac gatgactgac gttgaggetce gaaagcegtgg ggagcaaaca ggattagata 780
cectggtagt ccacgecgta aacgatgact getaggtgte gggtggcaaa gccatteggt 840
geegecageta acgcaataag cagtccacct ggggagtacg ttecgcaagaa tgaaactcaa 900
aggaattgac ggggacccgce acaagceggtg gagcatgtgg tttaattcga agcaacgcga 960
agaaccttac ctgatcttga catcccgatg accgcttegt aatggaagtt tttecttegga 1020
acatcggtga caggtggtgc atggttgtcg tcagctegtg tcgtgagatg ttgggttaag 1080
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tcececgcaacg agcgcaaccce ctatcttcag tageccagcag gttaagctgg gcactcectgga 1140
gagactgcca gggataacct ggaggaaggt ggggatgacg tcaaatcatc atgcccctta 1200
tgaccagggce tacacacgtg ctacaatggc gtaaacaaag agaagcgaac tcgcgagggt 1260
aagcaaatct caaaaataac gtctcagttc ggattgtagt ctgcaactcg actacatgaa 1320
gctggaateg ctagtaatcg cagatcagaa tgctgeggtg aatacgttcce cgggtcttgt 1380
acacaccgcece cgtcacacca tgggagtcag taacgcccga agtcagtgac ccaaccgtaa 1440
ggagggagct gccgaaggtg ggaccgataa ctggggtgaa gtegtaacaa ggtagccgta 1500
tcggaaggtg cggctggatce acctccettt 1529
<210> SEQ ID NO 147
<211> LENGTH: 1528
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 147
aacgagagtt tgatcctggce tcaggatgaa cgetggegge gtgcttaaca catgcaagte 60
gagcgaagca ctttggaaag attcttcgga tgatttectt tgtgactgag cggcggacgg 120
gtgagtaacyg cgtgggtaac ctgcctcata cagggggata acagttagaa atgactgcta 180
ataccgcata agaccacggt accgcatggt acagtggtaa aaactccggt ggtatgagat 240
ggacccgegt ctgattaggt agttggtggg gtaacggect accaagcecga cgatcagtag 300
ccgacctgag agggtgaccg gecacattgg gactgagaca cggceccagac tcctacggga 360
ggcagcagtyg gggaatattg cacaatggag gaaactctga tgcagcgacg ccgegtgaag 420
gatgaagtat ttcggtatgt aaacttctat cagcagggaa gaaaatgacg gtacctgact 480
aagaagccce ggctaactac gtgccagcag cegeggtaat acgtaggggyg caagegttat 540
ccggatttac tgggtgtaaa gggagegtag acggcacgge aagccagatyg tgaaagcccg 600
gggctcaace ccggactgca tttggaactg ctgagctaga gtgtcggaga ggcaagtgga 660
attcctagtg tagcggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcggce 720
ttgctggacyg atgactgacg ttgaggctcg aaagcegtyggyg gagcaaacag gattagatac 780
cctggtagte cacgecgtaa acgatgactg ctaggtgteg ggtggcaaag ccatteggtg 840
ccgcagcetaa cgcaataage agtccacctg gggagtacgt tcegcaagaat gaaactcaaa 900
ggaattgacyg gggacccgca caageggtgg agcatgtggt ttaattcgaa gcaacgcgaa 960
gaaccttacc tgatcttgac atcccgatga ccgcttcgta atggaagett ttcecttcecggaa 1020
catcggtgac aggtggtgca tggttgtcgt cagectcgtgt cgtgagatgt tgggttaagt 1080
ccecgcaacga gcgcaaccece tatcttcagt agccagcagg ttaagetggg cactctggag 1140
agactgccag ggataacctyg gaggaaggtg gggatgacgt caaatcatca tgccccttat 1200
gaccagggct acacacgtge tacaatggcg taaacaaaga gaagcgaact cgcgagggta 1260
agcaaatctc aaaaataacg tctcagttcg gattgtagtc tgcaactcga ctacatgaag 1320
ctggaatcgce tagtaatcgc agatcagaat gctgcggtga atacgttccce gggtcttgta 1380
cacaccgccee gtcacaccat gggagtcagt aacgcccgaa gtcagtgacce caaccgtaag 1440
gagggagctg ccgaaggtgg gaccgataac tggggtgaag tcgtaacaag gtagccgtat 1500
cggaaggtgce ggctggatca cctecttt 1528
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<210> SEQ ID NO 148
<211> LENGTH: 1529

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 148

aacgagagtt

gagcgaagca

gtgagtaacg

ataccgcata

ggaccegegt

ccgacctgag

ggcagcagtg

gatgaagtat

aagaagcccc

ccggatttac

gggctcaace

aattcctagt

cttgctggac

ccctggtagt

gecgcageta

aggaattgac

agaaccttac

acatcggtga

tcecegeaacy

gagactgcca

tgaccaggge

aagcaaatct

getggaatceyg

acacaccgcc

ggagggagcet

tcggaaggtg

tgatcctgge

cttaagtttyg

cgtgggtaac

agaccacggt

ctgattaggt

agggtgaccg

gggaatattyg

tteggtatgt

ggctaactac

tgggtgtaaa

cegggactge

gtageggtga

gatgactgac

ccacgeegta

acgcaataag

ggggacccgc

ctgatcttga

caggtggtgc

agcgcaaccc

gggataacct

tacacacgtg

caaaaataac

ctagtaatcg

cgtcacacca

gccgaaggtg

cggetggate

<210> SEQ ID NO 149
<211> LENGTH: 1529

<212> TYPE:

DNA

tcaggatgaa

attcttegga

ctgectcata

accgcatggt

agttggtggg

gccacattgg

cacaatggag

aaacttctat

gtgccagcag

gggagegtag

atttggaact

aatgcgtaga

gttgaggcte

aacgatgact

cagtccacct

acaagcggtyg

catccegatg

atggttgteg

ctatcttecag

ggaggaaggt

ctacaatgge

gtctcagtte

cagatcagaa

tgggagtcag

ggaccgataa

acctccettt

cgctggegge
tgaagacttt
cagggggata
acagtggtaa
gtaacggect
gactgagaca
gaaactctga
cagcagggaa
ccgeggtaat
acggcacgge
getgagetag
tattaggagg
gaaagcgtgg
getaggtgte
ggggagtacg
gagcatgtgg
accgcttegt
tcagctegty
tagccagcag
ggggatgacg
gtaaacaaag
ggattgtagt
tgctgeggtyg
taacgcccga

ctggggtgaa

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 149

aacgagagtt

gagcgaagca

gtgagtaacg

ataccgcata

tgatcctgge

ctttggaaag

cgtgggtaac

agaccacggt

tcaggatgaa

attcttegga

ctgectcata

accgcatggt

CgCtggngC

tgattteett

cagggggata

acagtggtaa

Synthetic Polynucleotide

gtgcttaaca

tgtgactgag

acagttagaa

aaactccggt

accaagccga

cggcccagac

tgcagcgacyg

gaaaatgacg

acgtaggggg

aagccagatg

agtgtcggag

aacaccagtyg

ggagcaaaca

gggtggcaaa

ttcgcaagaa

tttaattcga

aatggaagct

tcgtgagatg

gttaagctgg

tcaaatcatc

agaagcgaac

ctgcaactcyg

aatacgttcc

agtcagtgac

gtcgtaacaa

Synthetic Polynucleotide

gtgcttaaca

tgtgactgag

acagttagaa

aaactccggt

catgcaagtce

¢ggcggacgyg

atgactgcta

ggtatgagat

cgatcagtag

tcctacggga

ccgegtgaag

gtacctgact

caagcgttat

tgaaagccceyg

aggcaagtgg

dcgaaggcgg

ggattagata

gecatteggt

tgaaactcaa

agcaacgcga

tttcttegga

ttgggttaag

gcactctgga

atgccectta

tcgcgagggt

actacatgaa

cgggtettgt

ccaaccgtaa

ggtagccgta

catgcaagtce

¢ggcggacgyg

atgactgcta

ggtatgagat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1529

60

120

180

240
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ggacccgegt ctgattaggt agttggtggg gtaacggect accaagcecga cgatcagtag 300
ccgacctgag agggtgaccg gecacattgg gactgagaca cggceccagac tcctacggga 360
ggcagcagtyg gggaatattg cacaatggag gaaactctga tgcagcgacg ccgegtgaag 420
gatgaagtat ttcggtatgt aaacttctat cagcagggaa gaaaatgacg gtacctgact 480
aagaagccce ggctaactac gtgccagcag cegeggtaat acgtaggggyg caagegttat 540
ccggatttac tgggtgtaaa gggagegtag acggcacgge aagccagatyg tgaaagcccg 600
gggctcaace ccgggactge atttggaact getgagetag agtgtceggag aggcaagtgg 660
aattcctagt gtageggtga aatgcgtaga tattaggagyg aacaccagtyg gcgaaggcgg 720
cttgctggac gatgactgac gttgaggetce gaaagcegtgg ggagcaaaca ggattagata 780
cectggtagt ccacgecgta aacgatgact getaggtgte gggtggcaaa gccatteggt 840
geegecageta acgcaataag cagtccacct ggggagtacg ttecgcaagaa tgaaactcaa 900
aggaattgac ggggacccgce acaagceggtg gagcatgtgg tttaattcga agcaacgcga 960
agaaccttac ctgatcttga catcccgatg accgcttegt aatggaagcet tttcecttegga 1020
acatcggtga caggtggtgc atggttgtcg tcagctegtg tcgtgagatg ttgggttaag 1080
tcececgcaacg agcgcaaccce ctatcttcag tageccagcag gttaagctgg gcactcectgga 1140
gagactgcca gggataacct ggaggaaggt ggggatgacg tcaaatcatc atgcccctta 1200
tgaccagggce tacacacgtg ctacaatggc gtaaacaaag agaagcgaac tcgcgagggt 1260
aagcaaatct caaaaataac gtctcagttc ggattgtagt ctgcaactcg actacatgaa 1320
gctggaateg ctagtaatcg cagatcagaa tgctgeggtg aatacgttcce cgggtcttgt 1380
acacaccgcece cgtcacacca tgggagtcag taacgcccga agtcagtgac ccaaccgtaa 1440
ggagggagct gccgaaggtg ggaccgataa ctggggtgaa gtegtaacaa ggtagccgta 1500
tcggaaggtg cggctggatce acctccettt 1529
<210> SEQ ID NO 150
<211> LENGTH: 1528
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 150
aacgagagtt tgatcctggce tcaggatgaa cgetggegge gtgcttaaca catgcaagte 60
gagcgaageyg cttaagtttg attcttcgga tgaagacttt tgtgactgag cggcggacgg 120
gtgagtaacyg cgtgggtaac ctgcctcata cagggggata acagttagaa atgactgcta 180
ataccgcata agaccacggt accgcatggt acagtggtaa aaactccggt ggtatgagat 240
ggacccgegt ctgattaggt agttggtggg gtaacggect accaagcecga cgatcagtag 300
ccgacctgag agggtgaccg gecacattgg gactgagaca cggceccagac tcctacggga 360
ggcagcagtyg gggaatattg cacaatggag gaaactctga tgcagcgacg ccgegtgaag 420
gatgaagtat ttcggtatgt aaacttctat cagcagggaa gaaaatgacg gtacctgact 480
aagaagccce ggctaactac gtgccagcag cegeggtaat acgtaggggyg caagegttat 540
ccggatttac tgggtgtaaa gggagegtag acggcacgge aagccagatyg tgaaagcccg 600
ggctcaacce cgggactgca tttggaactg ctgagctaga gtgtcggaga ggcaagtgga 660
attcctagtg tagcggtgaa atgcgtagat attaggagga acaccagtgg cgaaggcggce 720
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ttgctggacyg atgactgacg ttgaggctcg aaagcegtyggyg gagcaaacag gattagatac 780
cctggtagte cacgecgtaa acgatgactg ctaggtgteg ggtggcaaag ccatteggtg 840
ccgcagcetaa cgcaataage agtccacctg gggagtacgt tcegcaagaat gaaactcaaa 900
ggaattgacyg gggacccgca caageggtgg agcatgtggt ttaattcgaa gcaacgcgaa 960
gaaccttacc tgatcttgac atcccgatga ccgcttcgta atggaagttt ttcttcecggaa 1020
catcggtgac aggtggtgca tggttgtcgt cagectcgtgt cgtgagatgt tgggttaagt 1080
ccecgcaacga gcgcaaccece tatcttcagt agccagcagg ttaagetggg cactctggag 1140
agactgccag ggataacctyg gaggaaggtg gggatgacgt caaatcatca tgccccttat 1200
gaccagggct acacacgtgce tacaatggcg taaacaaaga gaggcaaact cgcgagggta 1260
agcaaatctc aaaaataacg tctcagttcg gattgtagtc tgcaactcga ctacatgaag 1320
ctggaatcgce tagtaatcgc agatcagaat gctgcggtga atacgttccce gggtcttgta 1380
cacaccgccee gtcacaccat gggagtcagt aacgcccgaa gtcagtgacce caaccgtaag 1440
gagggagctg ccgaaggtgg gaccgataac tggggtgaag tcgtaacaag gtagccgtat 1500
cggaaggtgce ggctggatca cctecttt 1528
<210> SEQ ID NO 151
<211> LENGTH: 1529
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 151
aacgagagtt tgatcctggce tcaggatgaa cgetggegge gtgcttaaca catgcaagte 60
gagcgaageyg ctttgggaag attcttcgga tgatttectt tgtgactgag cggcggacgg 120
gtgagtaacyg cgtgggtaac ctgcctcata cagggggata acagttagaa atgactgcta 180
ataccgcata agaccacggt accgcatggt acagtggtaa aaactccggt ggtatgagat 240
ggacccgegt ttgattaggt agttggtggg gtaacggect accaagcecga cgatcagtag 300
ccgacctgag agggtgaccg gecacattgg gactgagaca cggceccagac tcctacggga 360
ggcagcagtyg gggaatattg cacaatggag gaaactctga tgcagcgacg ccgegtgaag 420
gatgaagtat ttcggtatgt aaacttctat cagcagggaa gaaaatgacg gtacctgact 480
aagaagccce ggctaactac gtgccagcag cegeggtaat acgtaggggyg caagegttat 540
ccggatttac tgggtgtaaa gggagegtag acggcacgge aagccagatyg tgaaagcccg 600
gggctcaace ccgggactge atttggaact getgagetag agtgtceggag aggcaagtgg 660
aattcctagt gtageggtga aatgcgtaga tattaggagyg aacaccagtyg gcgaaggcgg 720
cttgctggac gatgactgac gttgaggetce gaaagcegtgg ggagcaaaca ggattagata 780
cectggtagt ccacgecgta aacgatgact getaggtgte gggtggcaaa gccatteggt 840
geegecageta acgcaataag cagtccacct ggggagtacg ttecgcaagaa tgaaactcaa 900
aggaattgac ggggacccgce acaagceggtg gagcatgtgg tttaattcga agcaacgcga 960
agaaccttac ctgatcttga catcccgatg actgcttegt aatggaagtt tttcecttegga 1020
acatcggtga caggtggtgc atggttgtcg tcagctegtg tcgtgagatg ttgggttaag 1080
tcececgcaacg agcgcaaccce ctatcttcag tageccagcag gttaagctgg gcactcectgga 1140
gagactgcca gggataacct ggaggaaggt ggggatgacg tcaaatcatc atgcccctta 1200
tgaccagggce tacacacgtg ctacaatggc gtaaacaaag agaagcgaac tcgcgagggt 1260
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aagcaaatct caaaaataac gtctcagttc ggattgtagt ctgcaactcg actacatgaa 1320
gctggaateg ctagtaatcg cagatcagaa tgctgeggtg aatacgttcce cgggtcttgt 1380
acacaccgcece cgtcacacca tgggagtcag taacgcccga agtcagtgac ccaaccgtaa 1440
ggagggagct gccgaaggtg ggaccgataa ctggggtgaa gtegtaacaa ggtagccgta 1500
tcggaaggtg cggctggatce acctccettt 1529
<210> SEQ ID NO 152
<211> LENGTH: 1537
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 152
atggagagtt tgatcctgge tcaggatgaa cgetggegge atgectaata catgcaagte 60
gaacgaagtt tcgaggaagce ttgcttccaa agagacttag tggcgaacgg gtgagtaaca 120
cgtaggtaac ctgcccatgt gtccgggata actgctggaa acggtagcta aaaccggata 180
ggtatacaga gcgcatgcte agtatattaa agcgcccatce aaggcgtgaa catggatgga 240
cctgeggege attagetagt tggtgaggta acggctcace aaggcgatga tgcgtagecg 300
gectgagagyg gtaaacggece acattgggac tgagacacgg cccaaactcc tacgggaggce 360
agcagtaggg aattttcgtc aatgggggaa accctgaacyg agcaatgccyg cgtgagtgaa 420
gaaggtctte ggatcgtaaa gctctgttgt aagtgaagaa cggctcatag aggaaatget 480
atgggagtga cggtagctta ccagaaagcc acggctaact acgtgccage agccgeggta 540
atacgtaggt ggcaagcgtt atccggaatce attgggegta aagggtgegt aggtggegta 600
ctaagtctgt agtaaaaggc aatggctcaa ccattgtaag ctatggaaac tggtatgcetg 660
gagtgcagaa gagggcgatg gaattccatg tgtageggta aaatgcgtag atatatggag 720
gaacaccagt ggcgaaggceg gtcgectggt ctgtaactga cactgaggca cgaaagcegtyg 780
gggagcaaat aggattagat accctagtag tccacgccgt aaacgatgag aactaagtgt 840
tggaggaatt cagtgctgca gttaacgcaa taagttctece gectggggag tatgcacgca 900
agtgtgaaac tcaaaggaat tgacgggggce ccgcacaage ggtggagtat gtggtttaat 960
tcgaagcaac gcgaagaacc ttaccaggece ttgacatgga aacaaatacc ctagagatag 1020
ggggataatt atggatcaca caggtggtgc atggttgtcg tcagctegtg tcgtgagatg 1080
ttgggttaag tcccgcaacyg agcgcaacce ttgtcgcatg ttaccagcat caagttgggg 1140
actcatgcga gactgccggt gacaaaccgg aggaaggtgg ggatgacgtc aaatcatcat 1200
geeecttatyg gectgggeta cacacgtact acaatggegg ccacaaagag cagcgacaca 1260
gtgatgtgaa gcgaatctca taaaggtcgt ctcagttcgg attgaagtct gcaactcgac 1320
ttcatgaagt cggaatcgct agtaatcgca gatcagcatg ctgcggtgaa tacgttctceg 1380
ggccttgtac acaccgecccg tcaaaccatg ggagtcagta atacccgaag ccggtggcat 1440
aaccgtaagg agtgagccgt cgaaggtagg accgatgact ggggttaagt cgtaacaagg 1500
tatccctacg ggaacgtggg gatggatcac ctcecttt 1537

<210> SEQ ID NO 153
<211> LENGTH: 1537

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 153

atggagagtt tgatcctgge tcaggatgaa cgetggegge atgectaata catgcaagte 60
gaacgaagtt tcgaggaagc ttgcttccaa agagacttag tggcgaacgyg gtgagtaaca 120
cgtaggtaac ctgcccatgt gtecegggata actgetggaa acggtageta aaaccggata 180
ggtatacaga gcgcatgctc agtatattaa agcgcccatce aaggcgtgaa catggatgga 240
cctgeggege attagetagt tggtgaggta acggeccace aaggcgatga tgegtagecg 300
gectgagagg gtaaacggec acattgggac tgagacacgg cccaaactcce tacgggagge 360
agcagtaggyg aattttegte aatgggggaa accctgaacg agcaatgecg cgtgagtgaa 420
gaaggtctte ggatcgtaaa getetgttgt aagtgaagaa cggctcatag aggaaatget 480
atgggagtga cggtagctta ccagaaagcece acggctaact acgtgecage agecgeggta 540
atacgtaggt ggcaagcgtt atccggaate attgggegta aagggtgegt aggtggegta 600
ctaagtctgt agtaaaaggc aatggctcaa ccattgtaag ctatggaaac tggtatgetg 660
gagtgcagaa gagggcgatg gaattccatyg tgtagcggta aaatgcegtag atatatggag 720
gaacaccagt ggcgaaggcg gtcegectggt ctgtaactga cactgaggca cgaaagegtg 780
gggagcaaat aggattagat accctagtag tccacgccegt aaacgatgag aactaagtgt 840
tggaggaatt cagtgctgca gttaacgcaa taagttctece gectggggag tatgcacgca 900
agtgtgaaac tcaaaggaat tgacggggge ccgcacaage ggtggagtat gtggtttaat 960

tcgaagcaac gcgaagaacc ttaccaggece ttgacatgga aacaaatacc ctagagatag 1020
ggggataatt atggatcaca caggtggtgc atggttgtcg tcagctegtg tcgtgagatg 1080
ttgggttaag tcccgcaacyg agcgcaacce ttgtcgcatg ttaccagcat caagttgggg 1140
actcatgcga gactgccggt gacaaaccgg aggaaggtgg ggatgacgtc aaatcatcat 1200
geeecttatyg gectgggeta cacacgtact acaatggegg ccacaaagag cagcgacaca 1260
gtgatgtgaa gcgaatctca taaaggtcgt ctcagttcgg attgaagtct gcaactcgac 1320
ttcatgaagt cggaatcgct agtaatcgca gatcagcatg ctgcggtgaa tacgttctceg 1380
ggccttgtac acaccgecccg tcaaaccatg ggagtcagta atacccgaag ccggtggcat 1440
aaccgtaagg agtgagccgt cgaaggtagg accgatgact ggggttaagt cgtaacaagg 1500
tatccctacg ggaacgtggg gatggatcac ctcecttt 1537
<210> SEQ ID NO 154

<211> LENGTH: 1537

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 154

atggagagtt tgatcctgge tcaggatgaa cgetggegge atgectaata catgcaagte 60
gaacgaagtt tcgaggaagc ttgcttccaa agagacttag tggcgaacgyg gtgagtaaca 120
cgtaggtaac ctgcccatgt gtecegggata actgetggaa acggtageta aaaccggata 180
ggtatacaga gcgcatgctc agtatattaa agcgcccatce aaggcgtgaa catggatgga 240
cctgeggege attagetagt tggtgaggta acggetcace aaggcgatga tgegtagecg 300
gectgagagg gtaaacggec acattgggac tgagacacgg cccaaactcce tacgggagge 360

agcagtaggyg aattttegte aatgggggaa accctgaacg agcaatgecg cgtgagtgaa 420
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gaaggtctte ggatcgtaaa gctctgttgt aagtgaagaa cggctcatag aggaaatget 480
atgggagtga cggtagctta ccagaaagcc acggctaact acgtgccage agccgeggta 540
atacgtaggt ggcaagcgtt atccggaatce attgggegta aagggtgegt aggtggegta 600
ctaagtctgt agtaaaaggc aatggctcaa ccattgtaag ctatggaaac tggtatgcetg 660
gagtgcagaa gagggcgatg gaattccatg tgtageggta aaatgcgtag atatatggag 720
gaacaccagt ggcgaaggceg gtcgectggt ctgtaactga cactgaggca cgaaagcegtyg 780
gggagcaaat aggattagat accctagtag tccacgccgt aaacgatgag aactaagtgt 840
tggaggaatt cagtgctgca gttaacgcaa taagttctece gectggggag tatgcacgca 900
agtgtgaaac tcaaaggaat tgacgggggce ccgcacaage ggtggagtat gtggtttaat 960
tcgaagcaac gcgaagaacc ttaccaggece ttgacatgga aacaaatacc ctagagatag 1020
ggggataatt atggatcaca caggtggtgc atggttgtcg tcagctegtg tcgtgagatg 1080
ttgggttaag tcccgcaacyg agcgcaacce ttgtcgcatg ttaccagcat caagttgggg 1140
actcatgcga gactgccggt gacaaaccgg aggaaggtgg ggatgacgtc aaatcatcat 1200
geeecttatyg gectgggeta cacacgtact acaatggegg ccacaaagag cagcgacaca 1260
gtgatgtgaa gcgaatctca taaaggtcgt ctcagttcgg attgaagtct gcaactcgac 1320
ttcatgaagt cggaatcgct agtaatcgca gatcagcatg ctgcggtgaa tacgttctceg 1380
ggccttgtac acaccgecccg tcaaaccatg ggagtcagta atacccgaag ccggtggcat 1440
aaccgtaagg agtgagccgt cgaaggtagg accgatgact ggggttaagt cgtaacaagg 1500
tatccctacg ggaacgtggg gatggatcac ctcecttt 1537
<210> SEQ ID NO 155
<211> LENGTH: 1537
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 155
atggagagtt tgatcctgge tcaggatgaa cgetggegge atgectaata catgcaagte 60
gaacgaagtt tcgaggaagce ttgcttccaa agagacttag tggcgaacgg gtgagtaaca 120
cgtaggtaac ctgcccatgt gtccgggata actgctggaa acggtagcta aaaccggata 180
ggtatacaga gcgcatgcte agtatattaa agcgcccatce aaggcgtgaa catggatgga 240
cctgeggege attagetagt tggtgaggta acggeccacce aaggcgatga tgcgtagecg 300
gectgagagyg gtaaacggece acattgggac tgagacacgg cccaaactcc tacgggaggce 360
agcagtaggg aattttcgtc aatgggggaa accctgaacyg agcaatgccyg cgtgagtgaa 420
gaaggtctte ggatcgtaaa gctctgttgt aagtgaagaa cggctcatag aggaaatget 480
atgggagtga cggtagctta ccagaaagcc acggctaact acgtgccage agccgeggta 540
atacgtaggt ggcaagcgtt atccggaatce attgggegta aagggtgegt aggtggegta 600
ctaagtctgt agtaaaaggc aatggctcaa ccattgtaag ctatggaaac tggtatgcetg 660
gagtgcagaa gagggcgatg gaattccatg tgtageggta aaatgcgtag atatatggag 720
gaacaccagt ggcgaaggceg gtcgectggt ctgtaactga cactgaggca cgaaagcegtyg 780
gggagcaaat aggattagat accctagtag tccacgccgt aaacgatgag aactaagtgt 840
tggaggaatt cagtgctgca gttaacgcaa taagttctece gectggggag tatgcacgca 900
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agtgtgaaac tcaaaggaat tgacgggggce ccgcacaage ggtggagtat gtggtttaat 960
tcgaagcaac gcgaagaacc ttaccaggece ttgacatgga aacaaatacc ctagagatag 1020
ggggataatt atggatcaca caggtggtgc atggttgtcg tcagctegtg tcgtgagatg 1080
ttgggttaag tcccgcaacyg agcgcaacce ttgtcgcatg ttaccagcat caagttgggg 1140
actcatgcga gactgccggt gacaaaccgg aggaaggtgg ggatgacgtc aaatcatcat 1200
geeecttatyg gectgggeta cacacgtact acaatggcga ccacaaagag cagcgacaca 1260
gtgatgtgaa gcgaatctca taaaggtcgt ctcagttcgg attgaagtct gcaactcgac 1320
ttcatgaagt cggaatcgct agtaatcgca gatcagcatg ctgcggtgaa tacgttctceg 1380
ggccttgtac acaccgecccg tcaaaccatg ggagtcagta atacccgaag ccggtggcat 1440
aaccgcaagg agtgagccgt cgaaggtagg accgatgact ggggttaagt cgtaacaagg 1500
tatccctacg ggaacgtggg gatggatcac ctcecttt 1537
<210> SEQ ID NO 156
<211> LENGTH: 1537
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 156
atggagagtt tgatcctgge tcaggatgaa cgetggegge atgectaata catgcaagte 60
gaacgaagtt tcgaggaagce ttgcttccaa agagacttag tggcgaacgg gtgagtaaca 120
cgtaggtaac ctgcccatgt gtccgggata actgctggaa acggtagcta aaaccggata 180
ggtatacaga gcgcatgcte agtatattaa agcgcccatce aaggcgtgaa catggatgga 240
cctgeggege attagetagt tggtgaggta acggeccacce aaggcgatga tgcgtagecg 300
gectgagagyg gtaaacggece acattgggac tgagacacgg cccaaactcc tacgggaggce 360
agcagtaggg aattttcgtc aatgggggaa accctgaacyg agcaatgccyg cgtgagtgaa 420
gaaggtctte ggatcgtaaa gctctgttgt aagtgaagaa cggctcatag aggaaatget 480
atgggagtga cggtagctta ccagaaagcc acggctaact acgtgccage agccgeggta 540
atacgtaggt ggcaagcgtt atccggaatce attgggegta aagggtgegt aggtggegta 600
ctaagtctgt agtaaaaggc aatggctcaa ccattgtaag ctatggaaac tggtatgcetg 660
gagtgcagaa gagggcgatg gaattccatg tgtageggta aaatgcgtag atatatggag 720
gaacaccagt ggcgaaggceg gtcgectggt ctgtaactga cactgaggca cgaaagcegtyg 780
gggagcaaat aggattagat accctagtag tccacgccgt aaacgatgag aactaagtgt 840
tggaggaatt cagtgctgca gttaacgcaa taagttctece gectggggag tatgcacgca 900
agtgtgaaac tcaaaggaat tgacgggggce ccgcacaage ggtggagtat gtggtttaat 960
tcgaagcaac gcgaagaacc ttaccaggece ttgacatgga aacaaatacc ctagagatag 1020
ggggataatt atggatcaca caggtggtgc atggttgtcg tcagctegtg tcgtgagatg 1080
ttgggttaag tcccgcaacyg agcgcaacce ttgtcgcatg ttaccagcat caagttgggg 1140
actcatgcga gactgccggt gacaaaccgg aggaaggtgg ggatgacgtc aaatcatcat 1200
geeecttatyg gectgggeta cacacgtact acaatggegg ccacaaagag cagcgacaca 1260
gtgatgtgaa gcgaatctca taaaggtcgt ctcagttcgg attgaagtct gcaactcgac 1320
ttcatgaagt cggaatcgct agtaatcgca gatcagcatg ctgcggtgaa tacgttctceg 1380
ggccttgtac acaccgecccg tcaaaccatg ggagtcagta atacccgaag ccggtggcat 1440
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aaccgtaagg agtgagcegt cgaaggtagg accgatgact ggggttaagt cgtaacaagg

tatccctacyg ggaacgtggg gatggatcac ctecttt

<210> SEQ ID NO 157
<211> LENGTH: 1529

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 157

tattgagagt

cgaacggggt

ggtgagtaac

aataccgcat

atggcctege

agccggactyg

daggcagceag

aggaagaagg

cgacgaataa

gttatccgga

actgggggct

atcggaattce

ggcggattgc

agataccctg

cegtgecgea

tcaaaggaat

gcgaagaace

ttcggggaaa

ggttaagtce

gagactgcceg

tgtcctggge

ggagcaaatc

gttggaatcyg

acacaccgcc

dgagggegcyg

tcggaaggtg

ttgatcctygg

gctcatgacy

gecgtgaggaa

gatgcagttyg

gtctgattag

agaggttgac

tggggaatat

ctttegggtt

gccacggceta

tttactgggt

caacctccag

cgtgtgtage

tggacagtaa

gtagtccacyg

gttaacacaa

tgacgggggce

ttaccaggge

gtggagacag

cgcaacgage

ttgacaaaac

cacacacgta

cctaaaagec

ctagtaatcg

cgtcacacca

gccgaaggtg

cggetggate

<210> SEQ ID NO 158
<211> LENGTH: 1530

<212> TYPE:

DNA

ctcaggatga

gaggattcgt

cctgecttygyg

ggtcgcatgg

ctagtaggeg

cggccacatt

tgggcaatgg

gtaaacttct

actacgtgec

gtaaagggcg

cctgeatttyg

ggtgaaatge

ctgacgctga

ccgtaaacga

taagtatccc

ccgcacaage

ttgacatcce

gtggtgcatg

gcaaccctta

ggaggaaggt

ctacaatggt

atcccagtte

cggatcagca

tgagagtcgg

ggttcgataa

acctccettt

acgctggegy
ccaacggatt
agaggggaat
ctctgactge
gggtaacgge
gggactgaga
gegecaagect
tttgtcgggy
agcagccgeg
tgtaggcggg
aaactgtagt
gtagatatac
ggcgcgaaag
tggatactag
acctggggag
ggtggagtat
actaacgaag
gttgtegtca
ttgttagttg
ggggacgacg
ggttaacaga
ggattgcagg
tgcecgeggty
gaacacccga

ttggggtgaa

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 158

Synthetic Polynucleotide

cgtgcttaac

gagttaccta

aacactccga

caaagattta

ccacctagge

cacggcccag

gacccagcaa

acgaaacaaa

gtaatacgta

attgcaagtce

tcttgagtge

ggaggaacac

cgtggggage

gtgtgggggt

tacgatcgca

gtggtttaat

cagagatgca

getegtgteg

ctacgcaaga

tcaaatcatc

gggaggcaat

ctgaaacccyg

aatacgttcc

agtccgtage

gtcgtaacaa

Synthetic Polynucleotide

acatgcaagt

gtggcggacyg

aaggagtgct

tcgetetgag

gacgatcagt

actcctacgyg

cgcegegtga

tgacggtacc

ggtggcaagc

agatgtgaaa

tggagaggca

cagtggcgaa

aaacaggatt

ctgacccect

aggttgaaac

tcgaagcaac

ttaggtgcece

tgagatgttyg

gcactctage

atgccectta

accgcgaggt

cctgtatgaa

cgggecttgt

ctaaccgcaa

ggtagccgta

tattgagagt ttgatcctgg ctcaggatga acgctggegg cgtgcttaac acatgcaagt

1500

1537

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1529

60
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cgaacggggt gctcatgacg gaggattegt ccaacggatt gagttaccta gtggeggacyg 120
ggtgagtaac gcgtgaggaa cctgecttgg agaggggaat aacactccga aaggagtget 180
aataccgcat gatgcagttg ggtcgcatgg ctectgactge caaagattta tcgctctgag 240
atggectege gtctgattag ctagtaggeg gggtaacgge ccacctagge gacgatcagt 300
agccggactg agaggttgac cggccacatt gggactgaga cacggcccag actcectacgg 360
gaggcagcayg tggggaatat tgggcaatgg gcgcaagcect gacccagcaa cgecgcegtga 420
aggaagaagg ctttegggtt gtaaacttcet tttgtcegggg acgaaacaaa tgacggtace 480
cgacgaataa gccacggcta actacgtgece agecagccgeg gtaatacgta ggtggcaage 540
gttatcecgga tttactgggt gtaaagggcg tgtaggceggg attgcaagtce agatgtgaaa 600
actgggggcet caacctccag cctgcatttg aaactgtagt tcettgagtge tggagaggca 660
atcggaatte cgtgtgtage ggtgaaatge gtagatatac ggaggaacac cagtggcgaa 720
ggcggattge tggacagtaa ctgacgctga ggcgcgaaag cgtggggagce aaacaggatt 780
agataccctg gtagtccacg ccgtaaacga tggatactag gtgtgggggyg tctgacccce 840
tcegtgecge agttaacaca ataagtatcce cacctgggga gtacgatcge aaggttgaaa 900
ctcaaaggaa ttgacggggg cccgcacaag cggtggagta tgtggtttaa ttcgaagcaa 960
cgcgaagaac cttaccaggg cttgacatcce cactaacgaa gcagagatgce attaggtgcece 1020
cttcggggaa agtggagaca ggtggtgcat ggttgtcegtce agctecgtgte gtgagatgtt 1080
gggttaagtc ccgcaacgag cgcaaccctt attgttagtt gctacgcaag agcactctag 1140
cgagactgcce gttgacaaaa cggaggaagg tggggacgac gtcaaatcat catgcccctt 1200
atgtcctggg ccacacacgt actacaatgg tggttaacag agggaggcaa taccgcgagg 1260
tggagcaaat ccctaaaagc catcccagtt cggattgcag gctgaaaccce gectgtatga 1320
agttggaatc gctagtaatc gcggatcage atgeccgeggt gaatacgtte cecgggcecttg 1380
tacacaccge ccgtcacacce atgagagtcg ggaacacceg aagtccgtag cctaaccgca 1440
aggagggcgce ggccgaaggt gggttcgata attggggtga agtcgtaaca aggtagccgt 1500
atcggaaggt gcggctggat cacctecttt 1530
<210> SEQ ID NO 159
<211> LENGTH: 1529
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 159
tattgagagt ttgatcctgg ctcaggatga acgetggegyg cgtgcttaac acatgcaagt 60
cgaacggggt gctcatgacg gaggattegt ccaacggatt gagttaccta gtggeggacyg 120
ggtgagtaac gcgtgaggaa cctgecttgg agaggggaat aacactccga aaggagtget 180
aataccgcat aatgcagttg ggtcgcatgg ctectgactge caaagattta tcgctctgag 240
atggectege gtctgattag ctagtaggeg gggtaacgge ccacctagge gacgatcagt 300
agccggactg agaggttgac cggccacatt gggactgaga cacggcccag actcectacgg 360
gaggcagcayg tggggaatat tgggcaatgg gcgcaagcect gacccagcaa cgecgcegtga 420
aggaagaagg ctttegggtt gtaaacttcet tttgtcaggg acgaaacaaa tgacggtace 480
tgacgaataa gccacggcta actacgtgece agcagccgeg gtaatacgta ggtggcaage 540
gttatcecgga tttactgggt gtaaagggcg tgtaggceggg attgcaagtce agatgtgaaa 600
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actgggggcet caacctccag cctgcatttg aaactgtagt tcettgagtge tggagaggca 660
atcggaatte cgtgtgtage ggtgaaatge gtagatatac ggaggaacac cagtggcgaa 720
ggcggattge tggacagtaa ctgacgctga ggcgcgaaag cgtggggagce aaacaggatt 780
agataccctg gtagtccacg ccgtaaacga tggatactag gtgtgggggyg tctgacccct 840
cegtgecgea gttaacacaa taagtatccce acctggggag tacgatcgeca aggttgaaac 900
tcaaaggaat tgacgggggc ccgcacaagce ggtggagtat gtggtttaat tcgaagcaac 960
gcgaagaacc ttaccagggc ttgacatccc actaacgaag cagagatgca ttaggtgcecce 1020
ttcggggaaa gtggagacag gtggtgcatg gttgtcgtca getcegtgteg tgagatgttg 1080
ggttaagtcc cgcaacgagc gcaaccctta ttgttagttg ctacgcaaga gcactctage 1140
gagactgceg ttgacaaaac ggaggaaggt ggggacgacg tcaaatcatc atgcccctta 1200
tgtcctggge cacacacgta ctacaatggt ggttaacaga gggaggcaat accgcgaggt 1260
ggagcaaatc cctaaaagcce atcccagttce ggattgcagg ctgaaacccg cctgtatgaa 1320
gttggaatcg ctagtaatcg cggatcagca tgccgeggtyg aatacgttcce cgggecttgt 1380
acacaccgcece cgtcacacca tgagagtcgg gaacacccga agtccgtage ctaaccgcaa 1440
ggagggcgceg gccgaaggtg ggttcgataa ttggggtgaa gtcgtaacaa ggtagccgta 1500
tcggaaggtg cggctggatce acctccettt 1529

What is claimed is:

1. A method to suppress an abnormal or excessive
immune response comprising administering a pharmaceuti-
cal composition comprising a purified bacterial mixture
consisting of 7 or more bacterial strains comprising 16S
rDNA sequences of at least 97% sequence identity to nucleic
acid sequences selected from the group consisting of SEQ
ID NO: 10, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO:
16, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 20, and
SEQ ID NO: 21, to the subject in an amount sufficient to
suppress the abnormal or excessive immune response.

2. The method of claim 1, wherein the abnormal or
excessive immune response is suppressed by inducing pro-
liferation and/or accumulation of regulatory T cells.

3. The method of claim 1, wherein the subject is admin-
istered one or more doses of an antibiotic prior to the
pharmaceutical composition.

4. The method of claim 3, wherein the antibiotic is
vancomycin, kanamycin, gentamicin, colistin, metronida-
zole, clindamycin, fidaxomicin, or cefoperazone.

5. The method of claim 3, wherein the antibiotic is
vancomycin.

6. The method of claim 1, wherein the pharmaceutical
composition further comprises a pharmaceutically accept-
able excipient.

7. The method of claim 1, wherein the pharmaceutical
composition is formulated for oral administration.

8. The method of claim 1, wherein the pharmaceutical
composition is in the form of a capsule.

9. The method of claim 1, wherein the pharmaceutical
composition is formulated for delivery to the colon.

10. The method of claim 1, wherein the pharmaceutical
composition comprises between 1x107 and 1x10'° colony
forming units (CFUs) per bacterial strain.
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11. A method to suppress an abnormal or excessive
immune response comprising administering a pharmaceuti-
cal composition comprising a purified bacterial mixture
consisting of 8 bacterial strains comprising 16S rDNA
sequences of at least 97% sequence identity to SEQ 1D NO:
10, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ
ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 20, and SEQ ID
NO: 21, to the subject in an amount sufficient to suppress the
abnormal or excessive immune response.

12. The method of claim 11, wherein the abnormal or
excessive immune response is suppressed by inducing pro-
liferation and/or accumulation of regulatory T cells.

13. The method of claim 11, wherein the subject is
administered one or more doses of an antibiotic prior to the
pharmaceutical composition.

14. The method of claim 13, wherein the antibiotic is
vancomycin, kanamycin, gentamicin, colistin, metronida-
zole, clindamycin, fidaxomicin, or cefoperazone.

15. The method of claim 13, wherein the antibiotic is
vancomycin.

16. The method of claim 11, wherein the pharmaceutical
composition further comprises a pharmaceutically accept-
able excipient.

17. The method of claim 11, wherein the pharmaceutical
composition is formulated for oral administration.

18. The method of claim 11, wherein the pharmaceutical
composition is in the form of a capsule.

19. The method of claim 11, wherein the pharmaceutical
composition is formulated for delivery to the colon.

20. The method of claim 11, wherein the pharmaceutical
composition comprises between 1x10” and 1x10'° colony
forming units (CFUs) per bacterial strain.
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