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TNFRSF25/DR3 - Biology

TNFRSF25 also known as DR3 (Death Receptor 3),
and infrequently as TRAMP (TNF receptor-related
apoptosis-mediated protein), WSL-1, Apo-3, LARD
Bodmer, et al 1997

First described in 1996, Type | membrane protein,
417 amino acids, 45kDa chinnaiyan et ai 1996

DR3 designation based on death receptor domain —
found by mining genome for sequences with
similarity to the death domain contained in TNFR1

Among all TNF receptors, TNFRSF25 has the highest
homology to TNFR1, potentially implying early

evo | Ut|0 Nna ry d ive rge NCe Bodmer et al. Immunity. 1997, Kitson et al.
Nature. 1996, Marsters et al. Curr Biology. 1996, Screaton et al. PNAS. 1997
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TNFRSF25 Signaling & Tregs

e The activation of the TNFRSF25-TL1A axis was initially
described as an inflammatory disease pathway; its
role in Treg and Tcon co-stimulation was discovered

ﬂf"‘ IL-2R TNERSF25

later by Schreiber & Podack schreiber & podack 2013 l;
* In primary cells, TNFRSF25 ligation leads to :ﬂ:.f' ::Eg"_
recruitment of “complex 1”(TRADD/TRAF2), NF-«kB ? ?
activation, survival, proliferation, and effector function PIP,?
Warzocha and Salles 1998 ; Wen et al. 2003 2

MFrB c-1AP2

* Caspase 3
Targeting Tregs Q) L2 i
Directed - ' AKT
TNF-a

4-1BBL (CD137L)
Yy OX-40L (CD252, TNFS4) mTORC1 .

& GITRL (TNSF18)
TL1A (TNFSF15)

k. o0 Proliferation, Effector Function, Survival Apoptosis

CD80 (B7.1)
CD86 (B7.2)
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PTX-35 Mechanism of Action

Immunomodulatory Activity Dependent on Presence or Absence of Danger Signal

TNFRSF25

* Recognizes TNF-like ligand 1A secreted by several immune cell types

e Highly and constitutively expressed on CD4* FoxP3* regulatory T cells

Absence of an activating signal, co-stimulation of TNFRSF25 promotes
e Expansion of immunosuppressive Treg cells
* Treg expression of immunosuppressive markers CTLA4, TIGIT, and PD-1

* Minimalimpact on resting CD4+and CD8* T cells

Presence of an activating signal, co-stimulation of TNFRSF25 promotes
* Enhanced expansion of activated CD8* effector T cells
* Increased percent of inflammatory IFNy* Th1l & IL-17* Th17 CD4+* T cells

* Decreased Treg function characterized by reduced CTLA4 expression

ABSENCE OF DANGER SIGNAL

TNFRSF25 co-stimulation of
D4+ FoxP3+ Treg cells

Expansion of functional
04+ FoxP3+ Treg cells

T reg mediated reduction of inflammation

Antigen Presenting Cell
(ApC]
P

MHC I

TNFRSFES ‘ " celf

antigen
. TR

C04* FoxP3° T cell

€04" FoxP3T cell ‘ ‘

PRESENCE OF DANGER SIGNAL

TNFRSF25 co-stimulation of T cells
inthe presence of activating signals

Increased expansion of helper C04+ and
Cytotoxic CD8+ T cells

Enhanced effector immune response

Antigen Presenting Cell
[APC}

 MHCII

eRsF2s-* e

antigen
\ TCR

Teell

THIT C04° T CELL THICD4" T CELL

C08*Tcell

08" T cell

Tumor Cell Destruction
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TNFRSF25 Engagement & Treg Expansion——

Ll * %k
*x%* T Targeting Tregs IL-2
& Directed
+ 30 irecte TN

30- 4C12 Dose (ug) e A 41BBL(CD137L)
+ %) FRSF1B) ‘@}\ OX-40L (CD252, TNFS4)
a 4% 0 = NFRSFO% GITRL (TNSF18)
(& ke 1 ° TL1A (TNFSF15)
= = =
s * 10 -~
o R L CD150
= 207 * 100 & T BD45RO T
¥ % o
o o
o L CD80 (B7.1)
3 3_9 10+ CD86 (B7.2)
LL. ’
x 10g

c L L] ] L) ] ¥
GO & NSO >
() =T ‘\Q é& 00‘]’ o+b‘ 'Q, QQ‘J’
0 5 10 15 & & & > > Eckhard Podack, MD
Days Post 4C12 Injection Q?@ i é‘f}& University of Miami
; ; UNIVERSITY
Compared to other TNFR family co-stimulators, TNFRSF25 . J OF MIA)
agonism is most potent in Treg expansion
Schreiber & Wolf et al. J Clin Invest. 2010;120(10):3629-3640
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Generation of PTX-35 & Research Tools

4C12

Hamster IgG

- N
—— é Affinity Matured Affinity Matured
Hamster IgG anti-TNFRSF25 Human IgG2 anti-Human Mouse IgG1 anti-Human
TNFRSF25 ' TNFRSF25

v v v

Human Surrogate Ab

Human Ab
Clinical Candidate Preclinical Testing in Mice
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PTX-35 Preterentially Expands Tregs

CD4"

CD4" FoxP3* Treg

10

Omg/kg mPTX-35

10mg/kg mPTX-35

CDd+ Teomy  FoxP3+ Treg

CD4

Omg/kg mPTX-35 10mg/kg mPTX-35
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NIGHTHAWK

C 1 E N C E

B | O 5

S



PTX-35 Treg Expansion |s Durable

CD4*
CD4" FoxP3* Treg
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TNFRSF25 Expression Correlates with Activity

e =
CDg* g [ = Isotype )
¢ 0= mPTX-35 L L1 =Cp8
<
§ ] CJ = CD4" Tconv
X 7
] = FoxP3*Treg
CD4* <0 [ = Isotype mPTX-35 (algG1)
Tconv -
e ] = mPTX-35
[J = CDs*
i
o T
= ] = CD4" Tconv
FoxP3*Treg 3 - OJ = Isotype S
oxX reg § yp =] ] =FoxP3* Treg
g ) =mPTX-35
' " DR3

3 4 5 o
o 10 10

mPTX-35 (algG1)
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PTX-35 Treg Expansion is Observed in the Blood

& Spleen for Weeks

Untreated Day 7 Day 14 Day 28 Blood

W
1)
E E E 37 0 1mgke
J . ] O 1 4 10 mgkg
3 Foxp3+ B 3 Foxp3+ Foxp3 Foxp3 =
B 1 00 d 930 @; ; 143 157 " 107 " S
- "’“‘l - +
b e
Ay
E
E CD4+ conv E CD4+ conv CD4+ conv CD4+ conv +;
4 90.6 4 853 83.2 88.8 =
g 3 3 &
] e 0 T T T T
[_2 L T T T W b | T T W T T T ° (] 7 1 4 28
Day post mPTX-35 injection
CD4
Untreated Day 7 Day 14 Day 28 Spleen
1)
= 37 O 1mgkg
=
O 1 % 10mg/kg
Spleen FoxP3+ |30 FoxP3+ | il FoxP3+ FoxP+ | A %
116 202 |HE 19.2 169 |28 =
“on
-
=
CD4+ conv CD4+ conv CD4+ conv CD4+ conv e
88.3 79.8 80.7 83.0 i
-+
]
g o
p;};‘ & 0 T T T T
r_]cj Ty T T T T T T T T L] i | T T T T | T T T T s 0 7 14 28
o ] Day post mPTX-35 injection
CD4 (Representative histogram data from B6.FoxP3%FF mouse treated with 10 mg/kg PTX-35)
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PTX-35 Expanded Treg Subsets Express Suppressive

Molecules

CD4" FoxP3" Treg

Ohr 96hr 100 sk
' E - 3o CD4* FoxP3* Treg
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PTX-35-Expanded Treg Subsets are Functionaland

Retain Suppressive Activity

1009 = pBS
E 1 mg/kg mPTX-35
B 10mg/kg mPTX-35

4 Treg:1 CD4* Tresp 1 Treg:1 CD4" Tresp 807 L Fr P

} *%
=
S
£ 60- k
10 mg/kg mPTX: 10 mg/kg mPTX: k) I- #
24.4+2.0% 52.8+2.9% =
s
1 mg/kg mPTX: 1 mg/kg mPTX: 2 #
27.3+1.4% 53.1+1.6% 404
-
PBS: PBS: X A
42.7 +3.0% 61.6 £ 1.6%

CTV —> CTV ——> 20-

Nir

No stim 4:1 2:1 1:1 1:2 1:4 1:8 No Tregs

Ratio of Treg:Tresp
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Repeat Dosing of PTX-35 is Not Required for

Enhanced Suppressive Treg Phenotype

Schematic of Phenotypical DAY 7 DAY 14
Slngle PTX-35 |nject|0n changes observed within
the Foxp3™ T cell population Icos
after mPTX-35 treatment GITR lLDZR \y
on different days D39
PBS NRP-1 =LAG3
| | —> A"V CTLA-4
. .
> Day 7 > Day 14 Day 28 \*8& PD-1 TActivated Activated Activated
oge% Tregs Tregs Tregs
N
G 1 mg/ LU mPTX-35 >
.
Day 7 |—) Day 14 |—) Day 28 CDh4
Foxp3* 10 mgfkg =
mPTX-35 NRP-1
INCREASED > %
e s NO DIFFERENCE
G 10 mg/kg mPTX-3: > DECREASED l( D25 CTLA-4
|—)Day 7 |_) Day 14 |_) Day 28 Activated TActivated — TActivated
Tregs Tregs Tregs
‘0
0)60
4. %%
- - = - Gﬁ/ 60%
Multiple PTX-35 injections 2%, oS \ :
@ 1 cp2s ICOS | cios
2 > GITR GITR

CD39
NRP-1 =LAG3

NRP-1 =LAG3
CTLA-4 CD39
PD-1

10 mg/kg every 2-3 days
> mPTX-35 present
I—) Day 7 |—) Day 14 I—) Day 28 on cell surface

Activated T Activated T Activated

Confidential Use Only Tregs Tregs Tregs °©
==
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PTX-35 Durability — Single Dose Produces Lasting,

Suppressive, Phenotype In Vivo

Classical Treg Effector PTX-35 mediated Effector
' ' cTreg Treg . cTreg Treg
activation _ TCR  —= Treg activation ~ TCR =
f\\ + CD28 \\ f\\ +PTX / \\
I::\\‘ \\ I::\\‘
\\ ) / ( T \\ / ( )
\_\\-‘_—"// .‘\___/, \\\—// .‘L/,
CDB2L hich CD62Llow CD62L hish CD62Llow
CCR7 high CCR7 low CCR7 high CCR7 low
CDA44 low CDA44 low CDA44 low CDA44 low
ion POtEl’\t‘lal High ion Potential High
1Cos _V—r_/s_u/pL’eSSlO//—] ILOW 1COS _,f—w//’] ILOW Unpaired Student’s t-test: *, p<.05,
A p<0.001, # <0.0001, N=>6 mice
Untreated Day 7 Day 14 Day 28 5

T Act.473%21% |1 Act. 769 +2.6% Act.53.7£6.1% [T Act. 67.9 £ 3.8%

% Act. Tregs Fold Change

E 17
i - O 1 mg/kg
& 10 mg/ke

< E

E ] 0 T T T T

U T LU UL | LR RLL | LR RLLL B L | s Ty LR R | LR LLLL BRI L | 0 7 14 28

(Representative histogram data from B6.FoxP36FP mouse treated with 10 mg/kg PTX-35) Day post mPTX-35
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PTX-35 Enhanced Treg Phenotype is Observed-in

Multiple Tissues

PBS 10 mg/kg PTX-35
Day 5 ': Tregs: 7.7 + 0.2% ; Tregs: 17.1 £ 1.1% PLLN MFI: PBS
4684596 |1 10 mg/kg PTX-35

Blood

Superficial cervicals

Deep cervicals
Mediastinal
Axillary
Brachial k| E

Thymus 1 Tregs: 12.4£0.6% |3 Tregs: 31.8 £1.2%

MFTI:
1498 + 268

Blood (circulating) |

Renal

B T 1 Tregs: 13.1£04% || Tregs: 28.0 £0.9%
Lumbar . .

Sciatic MLN

Caudal

meﬁf/ﬂ”‘"f;ﬂ@u \‘ﬁm\\\“‘“ﬂ e "'\ | Visceral
% \Q adipose
! tissue (T2D)

%Iﬁ“\“\ e

ICOS ——>

(Gated on Live CD4*TCRp*FoxP3* cells) N= 4-5 mice

(Gated on Live CD4*TCRp* cells)

FoxP3
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PTX-35 Expands Visceral Adipose Tissue Tregs—

VAT cellular analysis
1 mg every 4 days at end of study

or a single dose l

i 0 ﬁ 6
Therapy started after Ml
11-12 weeks on

High Fat Diet # 4

60

PBS Isotype (1 mg) 4C12 (1 mg) PTX-35 (1 mg)  PTX-35(1 mg 1x)

21.6 + 2.0%58 3 13.8 + 1.7%5 47.0 £ 3.2%:5 3 46.3+22%ss 3 42.1 +2.8%s
] ] ] 40

% VAT resident CD4 Foxp3™" cells

04
&
é 0 T T
Unpaired Student’s t-test: # <0.0001, N= 14-15 mice O b ) <
SN
&
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Sustained Receptor Occupancy of PTX-35 InVivo,

Explains Single Dose Pharmacodynamics

4C12*PE

4C12*PE

1 mg/kg PTX-35 10 mg/kg PTX-35 O Control
?é’ g 100 @ 1 mg/kg mPTX-35
/\ Day 35 ‘ o0 i'; 75 @ 10 mg/kg mPTX-35
Day 28 ; g
/\ Day 21 é § 50 N= at least 4 mice
oA — - - Q_‘
Day 14 X s 25
Day 7
0 T | T T | T T
Day 3 /\ 0 3 7 14 21 28 35
Bef mPTX-35
(Representative histogram gated — L— A.e Ore — I N — Day after mPTX-35
on live CD4'FoxP3* cells) DR3 )
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PTX-35 Can Be Detected Bound to Blood TNFRSF25, Four

Weeks Post Single-Dose Administration

r "'t.‘.'_-. aciz & . o __{. PTH-R5 :\ e
% & \%”.. _"i \%% ﬁi
o | =
s EUI .
Perenial Adfirity Matuned
Hamster g5 ani- THFESFES el gkl o
THERSF2S

Criginal Ab Human Ab
d doe sarly POC Chnical Candxdnte

Anti-Mouse IgG1*BV421

/:. N85 1.,

Human Sumogeie A
Preiinkcal Testing in Mice

Splenic Treg DR3 MFI

20007 o 1 mg/kg

i ik
(= N
(= [
(—] (]

1 1

500

0-
0 7

1 4 10 mg/kg

14

28

Day post mPTX-3S5 injection

Day 28
Day 14
Day 7
. Untreated
0 ll'.l4 lll5 lll‘i
DR3 ——>

2000 -
§ O 1 mg/kg
2 1 = 10 mg/kg
£ 1500 4 8
opm y
= = #, #
= 2 ’ * y
o0 — 1000~ ’
= O
==
(2]
2 500
=
)
0 1 1 1 |
0 7 14 28

Day post mPTX-3S5 injection

- Day 28

\ Y
Day 14
Day 7

Untreated

T
104 1IZI5 1IZIB

Anti-mouse IgG1 ——>

Splenic Treg anti-mouse

IgG1 MFI Fold Change

129 O 1 mg/kg
10- % 10 mg/kg
. # #

Day post mPTX-35 injection

(Representative histogram data from
B6.FoxP36F? mouse treated with 10
mg/kg PTX-35)
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PTX-35 Can Be Detected Bound to Splenic TNFRSF25,

Weeks Post Single-Dose Administration

Sample Name Splenic Tregs anti-mouse IgG1 MFI (to detect PTX-35) 6 weeks after starting
0[10 mg-kg PTX 1x #3.fcs antibody treatment and receiving injections either every 4 days or only one time (1x)
] 10 mg-kg PTX #3.fcs — unpaired t-test vs PBS, Isotype: # p<.0001
C1{ 1 mg PTX 1x #2.fcs E n=9-10 mice/condition
1 n'lgm#l.ﬁ:s = 1500
C1]4C12 #1.fcs E'"" #, #
O|Isotype #2.fcs @
O|PBS #3.fcs H
g
=}
=
=
o
@
=
E
=3
@»
4 s 6
0 10 10 10
Comp-FL6-A :: Anti-Mouse IeG1 PB450-A
Sample Name Splenic Treg "free'" DR3 antibody binding site expression levels 6 weeks after starting
010 mg-kg PTX 1x #3.fcs antibody treatment and receiving injections either every 4 days or only one time (1x)
1] 10 mg-kg PTX #3.fcs unpaired t-test vs PBS, Isotype: # p<.0001
O[1 mg PTX Ix 2 f::s n=9-10 mice/condition
1 mg PTX #1.fcs = 15007
0| 4C12 #l.fes =
0| Isotype #2.fcs = 1000+
O[PBS #3.1cs a
§'
)
o 500
s
- =
“ o
L 4 - 6
(Representative histogram data from T2D 0 10 10 10

reversion experiment #2 study)

Comp-FLI10-A :: DR3 PE-A
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PTX-35 Can Expand Tregs in Primates

CD4+ Tregs Activated CD4+ T-cells
l l 8’ l . l .
- Human PTX-35
.\‘./*
6- 21 Cynomolgus monkeys dosed
with 100 mg/kg as part of a
%’ 4-week acute tox study

Arrows show dose points
for human PTX-35, as i.v.
bolus

(% of CD4A*FOXP3" T cells)
B
(% of CD45*CD3*CD4*CD25" T cells)
o

Day 0
Day 7
Day 15
Day 22
Day 0 -
Day 7
Day 15
Day 22
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TCR-Engagement Is Required for TNFRSF25 Agaonism

PTX-35 on Human Peripheral Blood Mononuclear Cells (PBMCs)

CFSE-labeled human PBMCs (n=4 donors) were stimulated with plate-bound anti-CD3
for 72 hours then analyzed by flow cytometry. Graphs show mean + SEM; ****p<0.0001
by two-way ANOVA comparing PTX-35 to isotype control group

Human PTX-35

CD4+ T-cells CD8+ T-cells
% 100- * 100- _
8 O -o- vehicle
Q ek
E 80- rmmn c 804 -0 PTX-35100 ng!ml
£ = _
E - £ o = 50 100 ng/mL
g c
2 ! 9o J
,E 40 = 40
S op &
E 20 _E 204
a o
2 0- - ) 0- Pyt —r—r-rrry ey ™
N N S N T T - Y ~
S L\ W »\Qb r\“@ S N ) \QQ hﬁ@
anti-CD3 (ng/mL) anti-CD3 (ng/mL)
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No Non-Specific Cellular Responses or Cytokines—

PTX-35 Engagement without TCR-Stimulation

Human PTX-35 8O * 80-
S 60
B B s anti-CD3 100 ng/mL E QO anti-CD3 100 ng/mL
S IR e 3 2
% 401 o PTX-35 5 107 o PTX-35
- + 1962 3 -+ IgG2
& 20 £ 051
L=
2 o— gz 0
[ e ; 0.0- S M, N® PP S S
ﬁ?"\ “’I\ B &ﬁﬁ \%Q'b .‘ﬁ%ﬁﬁ @Qﬁ% ~ o o AT \Q.“ .\gﬁ
§ % 807 ng/mL
ng/mL S 60
E  40-
" Cytnkines: E pd T anti-CD3 100 ng/mL
* Tested 34 cytokines E 107 o PTX35
= Zero elevated above isotype g o : + 1962
control 5 i
= Positive control worked B R R

M '\ LY ) Ut £ Lt £
JOMEN &S h@ﬁ Q@m
E\
ng/mL
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PTX-35 Nonclinical Product Profile

Type Measured Parameter Value
Kp for human TNFRSF25 305 pM
Pharmacology ECsp on human Jurkat-TNFRSF25 cells 760 ng/mL
MABEL in mice 0.01 mg/kg
NOEL in mice 0.001 mg/kg
PAD Range in mice 0.1- 10 mg/kg
Safety Pharmacology Human PBMCs stimulated with anti-CD3 and No increase in deleterious cytokine
PTX-35 release (35 tested)
Tissue cross-reactivity Cytoplasmic and membrane Human, monkey, mouse
Toxicology 28-day DRF injmouse NOAEL 200 mg/kg
& i.v. bolus Crnax 2,440 pg/mL
Toxicokinetics Tnax 24 hrs
AUC(g.516 hrs) 390,000 hr x pg/mL
2-week DRF in|NHP NOAEL 96 mg/kg/dose
i.v. bolus Cro 2,590 pug/mL
AUC 0360 hrs) 261,500 hr x pg/mL
8-week in|NHP NOAEL 100 mg/kg
i.v. bolus Coo 2,660 pg/mL
AUC(g 336 hrs) 298,000 pg x hr/mL
% NIGHTHAWK
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mPTX-35 vs. mlL-2 Mutein® — Treg Expansion, Mice—

@ Vehicle
4 IL2 Mutein (15 ug)
4 mPTX35 10 mg/kg

8 20 20
30+

151 15

20+

10+ 10

10

(% CD4*FOXP3* Tregs)
(% CD4*FOXP3*TIGIT* Tregs)
. B :
(% CD4*FOXP3*ICOS* Tregs)
(% CD4*FOXP3*CD25* Tregs)

Day 0
Day 3
Day 5+
Day 7
Day 10
Day 12
Day 0
Day 3
Day 5+
Day 7
Day 10
Day 12
Day 0
Day 3
Day 5+
Day 7
Day 10
Day 12
Day 0
Day 3
Day 5
Day 7
Day 10
Day 12

*In-house synthesized IL-2 mutein reference control. Mutated (N103R, V106D, P51T, & C140A) mouse IL-2 fused to mouse IgG2a with N297G mutation
in Fc domain to abolish effector function. References: Khoryati Sci. Immunology 2020; Peterson J Autoimmunity 2018; US Patent 10,174,092
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Treg Modulation as a Therapy

A Ll HsCT

[ : PP
Prevention/modulation | (| Impactoninfection?

\l ?
1 [7 Immune reconstitution?
\!/  Reduced immunosuppression?
/_\ Y o i
'. A\
»

I
f

Preventionof B 4&
graft rejection |

Twn
T”ff,‘fg;ﬁ\' PTX-35
(4 |

Isolation and/or -

expansion
\'>/ \’

Prevention/modulation

J\' Solid-organ transplantation
¥ Reduced immunosuppression?

1 Autoimmune diseases
\ ‘* Timing and dose of infusion?

————
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TNFRSF25 Agonism Prolonged Allograft Survival—_

Prophylactic Treatment of Recipient Mice by 4C12 in a Cardiac Allograft Transplantation Mode

Daily heartbeat check

T r \

Day -4 Day 0
Recipient received Allograft cardiac transplant ECkSigsetggigﬁ'maD&?hD
4C12 or control (1gG) performed on Day 0
Peripheral Blood Allograft Survival Heart
io < 100 - -
- g = -e= Control (N=9) % %k B Ki67+ (Proliferating Cells)
TS 2 = — | Ki67- (Non-proliferating Cell
o X 304 — S ) - 4C12 (N=11) 3 X 40- [ «i67- (Non-proliferating Cells)
= v ) — »n _ .
(.% < in_‘ + = 20 Syn = Syngeneic transplant
O Y - o 1
& 20- © 50 Log-Rank Test: p = 0.005 & : Eiiformed on control mice
S + & x P P <0.001
+ 0O 410~ = J + 0O
g S < < O
o > © S ~ 101
u | | _e 0
Day -4 DayO S , ' ’ v ' 0-
0 20 40 60 80 100 Syngeneic 1gG 4C12
Time Post Transplant (Days)
NIGHTHAWK
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TNFRSF25 Agonism Delays GvHD in MHC-Mismatched Transplant

Prophylactic Treatment of Recipient Mice by 4C12 in Hematopoietic Stem Cell Transplantation

MHC-Mismatched Allogeneic Hematopoietic Stem Cell Transplantation R
Donor: C57BL/6 mice (H2b), Recipient: Balb/c mice (H24) Robertegrin "D

Stanford Universit
Spleen GvHD Clinical Score Y
Survival

Isotype 10 A
= Il D0 {EHS ~8- TCD-BM -~ TCD-BM (n=15)
R 404 o s -©- DO Isotype «&+ DO Isotype (n=20)
: 5% g =#- DO «DR3 ~- DO :DR3 (n=19]
[
3 40 - @ 100 a*_____*- °
= @ LY 3 e e __;___
2 61 3% .3 o] i O
S 20 - % E Q0. — ; *-
= = : ‘ < 60 %%
o ns o g - ™ | "“.E} -
g_ 1{}_ I_I _|_ 'C_'] 4 ;’ ‘g —{h E Ol“ A
- (al
L: T 1 i U;) 4{} G 6 ......
3 04= r 2 0%,
S FES
& o o
0 Q r:l D L] L I L]
— o 10 20 30 40 50 &0 0 20 40 &0 80
Donor Recipient Days after transplantation Days after transplantation
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PTX-35 Protects Allo-HSCT Rejection

BALB/c ¢ Prebleed of BALB/c recipients Day -2
Taconic DOB: #18/2019 1117 11-23 PR
\ - NO\': :ig%ozo Bleed g o 8 ¢ Normal -unexpanded
- 0
\_, g.oGy ' [ T B mPTX 0.1 kg
. A
| L 1 1 L1 1 L1 // | L g 20 4 mPTx 1.0 mg/kg
] T 1 1 | I 1
Day -4 3 -2 - !J 1 2 3 4 5 12 ...56 j 15 v mPTX3.0mgkg
mPTX-35:zt|::icr;rfd mgs/kg /'-1 Tr.0 1 2 3 :C‘QTED; 8 10 .
g — Survival w5 ﬁ
Gentamicin in o
HOH g
(1mi/bottle) w 0 1|
- Unexpanded
100 = mPTX01mghkg o
b
3—;: 90- = mPTx 1.0 mg/kg 8 i
= - mPTX 3.0 mg/kg E 0.0128
o - m
5 80 3 i
= * £
70_ 0.0125 TJ
Robert Levy, PhD
60 University of Miami
-11'rrrrrrn111111'rrr|111111111111'rr|1111111'rn11'r]'rrrrr|1
0 7 14 21 28 35 42 49 56
0 7 14 21 28 35 42 49 56
Days Post-HSCT
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PTX-35 Delays Corneal Allograft Rejection in-Miee

== |gG1 5 ug (n=5)

| Graft survival curve

‘ Treatment

Note: , _ == 4C12 5 ug (n=6)
Donor l * Dose by subconj. In 50 ul per eye, just 100
N ’ Balble ' I ' I > apply to right eye(got surgery). == mPTX-35 5 ug (n=6)
© D!_,’ %0 ?IF Llua . . ?:lolrlingdonlngl';hen twice per week _ .
N » olland, . ©
= : 75-
Recpient Corneal Remove .2 —
Transplant || sutures E
]
(Group | Treatment | Mice (Female) 2 50
g Jk
1 PTX-35 5 Balb 6
m ug/eye alb/c O * P=0.008
2 4C12 5 ug/eye Balb/c 6 O 25- P=0.02
3 IgG1 control 5 ug/eye Balb/c 5 o
nghllghts c T T T | T T T T
+ Doseis 5 ug/eye. 0 10 20 30 40

* 2 treatments: (-3day, day7)

Days

* Subconjunctival injection results in local Treg cell expansion and protection

* Topical application fails to produce an efficacious result Victor Perez, MD
Duke University
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Beta-Islet Cell Allo-Transplantation Protection-

F
_____ N _S_____ o TR
W ... N . ) i ia| =@ Control (n=21
.. s HCON. IR ST, ' e Control (n=21) 1004 w Erpointatienass )
] ; : -8 4C12 (n=22)
. = B 4C12 (n=22) 0 .
70+ n — i mPTX-35 (n=14)
s : © mPTX-35 (n=14) Q — j Nephrectomy
i e % i Median survival time in days (range)
60- O 75 g - t Control = 15 (11 - 26)
8 = — < i PGTT 4C12=19(12-50)
8= 7 g £ | mPTX-35 = 21 (15 - 97)
+ © 504 o [T} 8 # l
- | a oo Q O w4V Log-rank tests
N+ 0 > Control vs 4C12, p=0.0002
o 404 B § o) 50 " Control vs mPTX-35, p=0.0003
=8 | - 5 4C12 vs MPTX-35, p=0.38
50 i i c LR Lressresoosrs s oot ressoats s b
% oa 30+ H i 9% o b DE BN PR A ok B PP P PP P PODE D P PPN PP P
0 TR NN A— . mm o, 5
20 - -
- s O 25
o =
- . @
104 * o @l 0o
] w8 |
M
0 I I 0 L L L L T 11 71°8T1.1° T T S T Yl Tf I rfrIlT T I T rIrerrrmi
D -4 Do 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 | _
Days from transplant Days after transplant .?'\,,: ‘I

James Shapiro, MD
University of Alberta
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PTX-35 Expanded Treg Subsets within the

Pancreatic Allograft

= N
James Shapiro, MD
University of Alberta
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PTX-35 Prevents Adoptive Transfer of T1D in-Miee

100
== No Transfer
Table 1.  Autoimmune Diabetes in RIP-mOVA Mice Depends on
80 ¥ 9 - Is()type the Number of Adoptively Transferred OT-I Cells
¢ -~ PTX-35D2&6 No.of OT-1 No. mice diabetic/
= 60— cells transferred total No. mice (%)
a Adoptive Transfer
p— YL
e + 10 X 10f 3/3 (100%)
o 40 of OT .I.Rag CD8" T 5 X 10 18/18 (100%)
= cells into B6.RIP- 2 % 10" 9/10 (90%)
20 mOva mice 1 X 10 4 ’x' (50%)
0.5 X 10¢ 1/12 (8%)
0 £, 0.25 x 10f 0/26 (0%)
1 I I I 1 ‘% 0.10 x 10° 0/7 (0%)
0 10 20 30 40 50 . /-\

Diabetes is observed 5 to 8 days post transfer

Days Post Transfer

600 - e
_ -6~ No Transfer lime of  Day 4
g 500+ e Isotype Daif 0 Daly 2 Daif 6 Onset Pos: Onset Da}I/ 50
S 400- -~ PTX-35D2&6 ]
bt I | | I I 1
§ 300= Terminate
E 200+ ' ' Study
g PTX-35 PTX-35
= 100+ i
Prevention Reversal
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4 7 8 9 10 11 14 15 16 17 18 21 22 23 28 29 30 37 42 50
Days Post Transfer
=
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PTX-35 Can Reverse Established T1D in Mice—

100
== No Transfer
80 -8~ Isotype
§ -~ PTX-35 Remission
= 60 *
= 40+
S
20+ ’l
0 T T T T 1
0 10 20 30 40 S0

Days Post Transfer

600
-~ No Transfer

500+ -o- [sotype

400 = -~ PTX-35 Remission

300+

[y o
= =
=] =]
1 1

Blood Glucose (mg/dL)

=

r 1 1 11 1 1 1T 7 1 1117171 °T1 7171711
4 7 8 9 10 11 14 15 16 17 18 21 22 23 28 29 30 37 42 S0

Days Post Transfer
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What if we intervene during an active
immune response?

During an active autoimmune flare?



Classic EAE Model — Chronic MS Model

Example MOG 35-55 EAE Disease Progress
4

Immunization
with MOG 35-55
C57BL/6

k
] { —a— Group 1
—a— Group 2
i —e— Group 3

6 8 10 12 14 16 18 20 22 24 26 28

Mean clinical score (+/- SEM)
N

Day after immunization

e 8
=, 4§ ,;5

Com ;;)|§’5-".=E-.'I[ Day 0 Da)" 4 l_)‘(‘l}r 8 Dﬂy 12 Da‘Y 16 Day 30

lasma cell Terminate
‘—'—’ ‘_'_’ Study

PTX-35
Prevention

PTX-35
Reversal
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Paralytic Score

Non-Immunized Isotype PTX-35D4&8  PTX-35D12&16 50— ki
R
10° 3 10° 3 10° 10° 3 ]
105 _: 1w0° _: 105 - ms 4 § 4[]_ L ] °
-+ 1 ] o g
- 10* 3 0* oo +, 30 .
: 3 3 3 o
~ | 2 0] % ©
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CD4
FoxP3 >
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0 2 47 9111416182123252830
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Inflammatory Score

—e
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RRMS Model — Relapse-Remitting Disease——

Example PLP 139-151 EAE Disease Progress
e

—a— Experiment 1
—e— Experiment 2

>
L
w
~+L 3 4 —a— Experiment 3
o
. S
Immunization » 2 -
with PLP 139-151 3
SIL/J =
L&f o
@\ 2

O = - ... —————
8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

Day After Immunization

Day -4 Day 0 Day 4 Day 8 Day 12  Day 16 Day 20 Day 60

— ————+—+——
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¥
Day 4/8/16/20 PTX-35
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Control & Some Reversal of Established RRMS-

41

Paralytic Score

Paralytic Score
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PTX-35 is a Potent Treg Cell Expander

PTX-35 stimulation of T-cell expansion is highly TCR-dependent

Preclinical modeling of PTX-35 shows applications in several inflammatory disorders

Expansion of Tregs by PTX-35 and other TNFRSF25 agonists demonstrate utility in solid
organ transplantation and GVHD

Full GLP safety package completed, open IND in oncology, Ph1l study ongoing
(NCT04430348)

* Next Steps
e Various humanized mouse model systems to expand possible indications and
better understand mechanism of action
* Seeking new clinical applications in the Treg manipulation space

* Open to partnerships
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