Autologous CD19 CART manufacturing from whole blood P
collection for the treatment of autoimmune disease Coboletto B|O

Victoria Stratton, Ashley Martynchuk, Hangameh Cassim, Binghao J. Peng, Joseph Mattei, Yan Li, Jinmin Lee, Rebecca Dryer-Minnerly, Gwen Binder, Samik Basu, Chris Schmitt
Cabaletta Bio, Philadelphia PA

Background / Introduction Results

« Chimeric antigen regeptor T -(CAR T) cells tgrgetlng B-cells h_ave now Figure 4A: Memory phenotype of CAR T cells Figure 6A: CAR expression and Nalm6 cytotoxicity Figure 6C: Phenotype of CAR T cells
demonstrated promising clinical responses in refractory autoimmune Figure 2A: LUK vs WB growth curve : Figure 4B: Phenotype of CAR T cells T - 2000000

H H H H H H x 8y . . Whole blood 2 o =
diseases, including, but not limited to, systemic lupus erythematosus 410 Figure 2B: LUK vs WB CAR expression ; e = :
agn . . . . A HD1 Apheresis : : . f .
(SLE), myositis, systemic sclerosis, and myasthenia gravis. / s —— | LUK = M =T : 1500000~ “ = ET05:1
. . . . 3x108 3 B Temra . /i) P z |\ : i pm ET0.25:1

« Clinical manufacturing for currently approved autologous CAR T therapies HDTLUK || S = Tem e[ \ | S | o ETo4254 :

. . . . 0 0 10 0 05 10 om ;_ﬁ "‘J. \ Jx ‘\‘ Se ‘/‘ \ 3= /"( a0 e 0% g 7 . . B A 5 T o B
requires leukapheresis to source starting material. Qe o HDIWE o S memew AN T \ 4\ S O o B
. . . *x10°9 17,3 > ] R alm ; ) ‘

« Apheresis collection may represent a bottleneck to patient access due to g et P | 5 oz Por s 500000 L : .

limitation of available collection slots. 1%105. -] we - anf : I_I_l
. HD3 LUK A FPE @ 0 ) ]

* We have developed a novel approach to isolate, transduce, and expand ~ HD3WB ' . SEFESE NTD SLE1 SLE2 T e
CD19 41BBz CAR T cells (CABA-201) from whole blood collections to 0 e Flgure 4. GD19 SAR § cells show comparable T-cell S Figure 6. Small-scale runs from 100mL whole blood
generate a potent cell therapy product Y Y Y Y He K Hp1 e f:eukapr)\,:resis coureed prc?cess and whole blood rigure 6B: Memory phenotype of CAR T ¢ells  collection from SLE patients show effective cytotoxicity and

) collection of three healthy donors. A: T cell memory . T‘i’i expected phenotype. A: Representative CAR expression is
; . . : : 8 [ rom [ ermra hown for 1 SLE donor (left). Effector cells [CD19 CAR T and
Figure 2: CD19 CAR T cells manufactured Figure 2C: %CAR+ and total CAR+ cells phenotype of manufactured cells. Representative flow plot is S .
at small-scale with split collection of whole h from 1 donor (left). and percentages of each cDasRA 100 nontransduced (NTD)] were co-cultured with target Nalm6 cells
M t i I d E i t I D I blood (WB) and leukapheresis (LUK) from - Soomr;tion are showr(1 for)’3 donF;rs (1 ht(“;J T cell memo BrEy 5 ] = T atindicated E:T ratios for 120 hours. Cytolysis of target cells was
aterials an Xpe rimenta eS|g n 3 healthy donors (HD) show comparable expansion Cells Figure 4C: Proliferation of CAR T cells Eugsets are categorized based on ths exbression Ievelr)éf S , 2 "] = e measured using an imaging-based IncuCyte cytotoxicity assay,
e Three key studies included: cellg.xpansion and CAR e);pression. HD1 LUK 75.8 70.8 2.68E+08 2.5x10° LUK CCRY7 and CD45RA relative to FMO controls via flow : HES m Tom targ?\:él%gelj ihSeVﬁnnirsn?:ra(:igit_wt?%-%Eéﬁtrlr?elfngfysiig:otype y
. ) ) A: Cell growth during manufacturing is shown . ~® (Stimulated cytometry. Analysis were performed on live CD3+ CAR+ e ) g : :
+ Small-scale split runs with our standard leukapheresis (LUK) as viable nucleated cells (VNC) over time for "1 o %4 e R e Single eall populations, B: Actvation (CD25, CD6Y) and Shown for 1 donor (et and percentages of zach populatio
. : - HD2 LUK 82.1 73.2 3.00E+08 : : - shown for 1 donor (left) and percentages of each population are
process and 80mL whole blood collection (WB). three donors. B: Representative plots PRESTE ** (stimulated)  exhaustion (PD-1, TIM-3) phenotype of CD3+ CAR+ cells. - T e v hown for 2 domors (r )ht) C: Activation (CD25, CDE9) and
_ showing CAR expression of split collection of HD2 WB 69.9 67.2 2.35E+08 3 LUK Representative histograms from 1 donor are shown. C: CD19 ) ght). & i
* Large—scale runs to determine amount of product from current whole blood and leukapheresis from 1 donor. e 1 - P O 4x106- © (Unstimulated) CAR T cells were co-cultured with target Naimé cells at E:T exhaustion .(PD-1, TIM-3) phenotype of CD3+ CAR+ cells are
process starting with 200mL of WB C: Percentages of CAR+ population and VNC D3 WE c6.2 _ 5 232408 WEB ratio of 1:1 (stimulated) or not co-cultured with target cells as shown as histograms for both SLE donors.
. . . of small-scale healthy donor split runs are . . . 5x105- © (Unstimulated) control (unstimulated). T-cell proliferation was followed for 14
» Small-scale runs using 100mL WB collected from SLE patients. shown for three donors. All cells have high 0 days after initial target cell stimulation. Total CAR+ cell .
« Analvtics included: CAR+ population and similar fold expansion. 0 3 7 10 14 numbers are shown as mean + SD across 3 donors. No ConCI usions
y : Days statistical differences observed between LUK and WB for alll ) o .
» Cell counts and viability measured using NC200. time points. « Whole blood collections were successfully used in lieu of leukapheresis
« CAR T phenotype markers measured using NovoCyte material to produce CD19 41BBz CAR T cells (CABA-201), across a
Quanteon. range of collection volumes from 80 to 200mL, with similar cytolytic
» Measurement of proliferative capacity by coculture of CAR T Figure 3A: Nalm6 cytotoxicity (E:T = 1:1) Figure 3B: Nalmé cytotoxicity (E:T = 0.125:1) Figure 5A: Growth curve activity, phenotype and proliferative ability.
i 20T 200007 5x10°~ %CAR19 Fold D9 CAR19 : :
cells with Nalm6 cells for 14 days. R ~*~ HD4WB - « CD19 CAR T cells produced in a small-scale process using 3 donor
° ici i - -t - —~ 0.125: %109 y HD5 WB c - 0 c
Cytotoxicity of target CD19+ Nalm6 was captured via IncuCyte. G oo G~ o 11 o Fa . pelx  Hoawe e 605 381409 matched leukapheresis and whole blood split runs demonstrated similar
+ ] - 11HD2WB + I e 0.125: %109 . . . .
& oo A e 0 1951 105 LUK g 310 ; - HD7LUK  HDsWB 66.3 35.8 2.35E+09 growth, viability, memory phenotype and cytotoxicity.
D 1 FDI e > 2x109- HD6 LUK 84.7 41.3 3.50E+09
e , - teme 00— e o LUK e io 7 352405 » Cells from the same runs yielded comparable long-term proliferation
1311947 | : 1%109- / ' ' ' . . .
g - L — 'i T, — i ' and expressed comparable memory, activation, and exhaustion
it 5 0 10 20 30 40 50 60 70 80 90 100 110 120 0 10 20 30 40 50 60 70 80 90 100 110 120 0 F T . . o
e / R > Time (hrs) Time (hrs) Day 0 Day 3 Day 9 expression pre- and post-stimulation.
p — nd - T Figure 5. CD19 CAR T cells manufactured at
“ . o gllinizal-slrlzale_from /:wg healthy donfozrO \ghtleh | « Large scale runs using 200mL whole blood collections yield similar
“ ‘ =i ‘ Fi 3:CD19CART I ood collections. A: Comparison o mL whole .
H | “1 —) " “\ rr:g:;?’actured from spI(i:te czllection of Figure 3C: Nalmé cytotoxicity Figure 5B: Nalmé cytotoxicity blood starting material with platform process. Donors amounts of CD19 CART cells as platform litreizsisr TLINE Rl
E 0 I ‘D whole blood and leukapheresis from 3 1500000- 2000000 are not matched between whole blood sourced and leukapheresis material and demonstrated similar cytotoxicity across a
healthy donors show comparable platform process. Cell growth during manufactu.rlng £ E-T rati
Figure 1: Overview of manufacturing processes cytotoxicity. CD19 CAR T cells were co- = = ET 1 E SCV;BV;/S aCSA\Iga'It')Ie HUCIeated Ce”ISt(V,\(le)'%Vter tlmte. S - Tanos:
: : : o5 i : cells were co-cultured with targe
Day —X: Fresh leukopaks (LUK) were washed on the Sepax C-Pro and cryopreserved. Fresh whole blood %UJEE:SdV\g?egggreth:rl;ﬁ E:EG-”T?)?;tios for ] : 222511 R = ET0.5 Nalmé cells at indicated E:T ratios for 120 hours. « CD19 CART cells were manufactured successfully from the whole
llecti WB ing the N Il ficoll Iting PBM . L : : = E:T0.25:1 i i .
g;) oec:leosr;sr\fed ')A\;/lvi(rﬁepéﬁgsgsvs:rgsslggrtceed fr%?;[ngG_llco program on Sepax and resulting Cs were 120 hours. A, B: Cytolysis of wild-type é B3 E:T0.125:1 . = ET 01251 Cytolysis of targ:et cells was measured using anA blood sourced from SLE patlents and showed expected T-cell memory
yop . : T . . . CD19 positive Nalm6 cells was measured mm E:T0.0625:1 S 1000000~ = T 006251 !maglng-based ncuCyte cytotoxu_;lt)_/ assay, and AUC ) ) ]
Day 0: Cryopreserved material was thawed then enriched on Prodigy using CD4 and CD8 selection reagents. : . — i Nalmé < -1 0.0beo: is shown as mean = SD. E:T ratio is based on Su btype and CytOtOXIC fu nctlonallty.
" : ) ) . . ; . . : using an imaging-based IncuCyte 500000 - o
Positive Fraction was seeded in the Prodigy or in G-Rex 6M in cytokine supplemented media and activated with cytotoxicity assay, and GFP+ count is M= Nalm6 CTRL  transduced T-cell number. Both whole blood _ . .
TransAct, T, shown as mean + SD in triplicates. E:T 500000 conditions demonstrated efficient killing across a  To evaluate the potential to replace apheresis with whole blood
ay 1: Lells were ransauced wi . P : variety of E:T ratios. C: CAR+ percentages and VNC . : : . e . :
Day 3: Culture was washed on Prodigy (large-scale) or via centrifugation (small-scale) and resuspended in :]aut:ﬂt;sert.)acs:epc\lrgg er?g:?’tjhccsngrv(:eel(IAUC) 0- of clinical-scale runs are shown. Whole blood runs collection in a routine blood teS!I Ia!o_ Settm.g’ .a.ddltlonal studies are bemg
cytokine and human serum supplemented media, then transferred to either G-Rex 100M or G-Rex 6M. . is shown as mean = SD from the graphs A S S ST R e, demonstrated similar %CAR and total number of performed to explore donor variability, reliability of PBMC recovery from
Day 9: Cells were harvested and cryopreserved. Day 6 in-process samples were collected in small-scale studies shown in A and B and for all E-T ratios Y ® Y ® ® Q N HD4 WB HD5 WB cells compared to platform process runs.

whole blood, material characterization and stability as well as process

only.
robustness.

and donors tested.



	Slide Number 1

