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CAR T cells remained detectable after 10y post infusion in 2 CLL pts
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=mmm) CAR T-cell therapy a cure for lymphoproliferative disorders?

Melenhorst JJ Nature 2022
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Chimeric Antigen Receptor (CAR) modified T cells

Normal T cell CART cell

Signaling domain
Antigen-recognition domain

Target antigen

Tumor Tumor

Adapted from Hinrichs & Restifo Nat Biotech 2013
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CAR structure development

transmembrane . costimuatory transgene coding for cytokines,
scFv i - CD3¢ domains immunomodulatory ligands, or
o (4-1BB, CD28) on-off switch
1st generation 2" generation 31 generation 4th generation
(“armored”)

-

Coscia M Frontiers in Biosciences 2019
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CART cells production

@ Leukapheresis @ Modified T-cell infusion
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CAR T-cell therapy in RR DLBCL

Axi-cel \Wasd Tisa-cel
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5y OS: 38.1 %

Abramson JS Blood 2024
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CAR T-cell therapy vs SOC in 2L DLBCL
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CAR T-cell therapy in non Hodgkin lymphomas
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CAR T-cell therapy in Chronic Lymphocytic Leukemia

Product Patients evaluable for o0 CRrate  Median DOR  Median PFS Median OS
administered response, nhumber
Axi-cel 4 75% (3/4) 25% (1/4) 7 months NA NA
CR patients, 40
months
Tisa-cel 14 57% (8/14)  29% (4/14) 7 months 29 months
PR patients, 7
months
Tisa-cel 32 44% (14/32) 28% (9/32) NA 1 month 64 months
MSKCC CD19
CART cells 7 0% 0% NA NA NA
MSKCC CD19 . o o
CAR T cells 15 20% (3/15)  20% (3/15) NA 3 months 17 months
JCARO014 24 71% (14/24)  21% (5/24) NA 8.5 months NR

Adapted from Vitale C Hemasphere 2023
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CAR T-cell therapy in Chronic Lymphocytic Leukemia

o R s L ORR CRrate  Median DOR  Median PFS Median OS
administered response, number
Axi-cel 4 75% (3/4) 25% (1/4) 7 months NA NA
CR patients, 40
months
Tisa-cel 14 57% (8/1 4/14) 7 months 29 months
PR patients, 7
months
Tisa-cel 32 44% (14/32) o (9/32) NA 1 month 64 months
MSKCC CD19
CART cells 7 0% 0% NA NA NA
MSKCC CD19 . , ,
CAR T cells 15 20% (3/15)  20% (3/15) NA 3 months 17 months
JCARO014 24 71% (14/24)  21% (5/24) NA 8.5 months NR

Adapted from Vitale C Hemasphere 2023
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Determinants of response to CAR T-cell therapy

1) Cellular composition

20 P=0.0016
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Fraietta JA Nat Med 2018
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Determinants of response to CAR T-cell therapy
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2) T-cell subset distribution

Increased frequency of
CD27*CD45R0O- CD8* T cells before
CAR T generation associated with
durable remission

CD27*PD-1-CD8* CAR T cells
associated with better response
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Maus MV Annu. Rev. Immunol 2014
Fraietta JA Nat Med 2018
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Determinants of response to CAR T-cell therapy

1) Cellular composition
2) T-cell subset distribution

3) Presence of exhaustion markers

Pre-infusion
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Determinants of response to CAR T-cell therapy

1) Cellular composition
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3) Presence of exhaustion markers
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Progressive CLL
Early-phase CLL Multiple treatments

Immune dysfunction

Intrinsic immune deterioration e

of T cells in CLL patients 23 2 .U, !

CD4+ and CD8+ T cells Tcells Tcells Tcells memory T cells

Increased CD4+ Inverted Unbalanced T-cell differenciation Increased Treg
and CD8+ T-cell CD4:CD8 T-cell ratio subset distribution count
count Herrmann F, Clin Exp Immunol 1982 Palma M, Haematologica 2017 D'Arena G, Leukemia Res 2011
Matutes E, Br J Haematol 1981 Catovsky D, Lancet 1984 Hanna BS, Leukemia 2019 D'Arena G, J Immunol Res 2017

Platsoucas CD, J Immunol 1982

O

( T cells ; = ', 'r
\ \ ¢ \
i 3 Tkt mes’i i
Tcells CLL cells APC CLL cells T cells Tcells
Pseudo-exhaustion Impaired immunological Hampered T-cell Altered metabolic
phenotype synapse formation activation, cytotoxicity features of CD8+ T cells
(i.e. chronic activation, Ramsay AG, Blood 2013 and effector function (i.e. reduced glucose
increased expression of Kebanava; Cel Rep 2016 Gorgun G, J Clin Invest 2005 uptake, impaired

inhibitory immune checkpoints) LA S mitochondrial biogenesis)

Motta M, Leukemia 2005 Van Brueggen JAC, Blood 2019
Riches JC, Blood 2013
Brusa D, Haematologica 2013
Taghiloo S, Eur J Hematol 2017

Vitale C Hemasphere 2023
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CAR T CELL EFFICACY

o

Selection T-cell fithess
Of T cells Improvement
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CAR T CELL EFFICACY

©

Selection
Of T cells
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Selection of T cells

reactivity in vivo

Chimeric antigen receptor-modified T cells derived from
defined CD8" and CD4" subsets confer superior antitumor

D Sommermeyer'*, M Hudecek'?®, PL Kosasih', T GogishviliZ, DG Maloney'?, CJ Turtle™® and SR Riddell'**

Leukemia, 2016
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4,7 Fred Hutch JCARO014

Common
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Turtle CJ J Clin Oncol 2017
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Selection of T cells

Lisocabtagene maraleucel (JCARO017)

‘! %) Patient’s PBMCs
Y

* Immunomagnetic selection

* Lentiviral transduction ‘
CAR'CD8"
* Expansion b
@Ze
* CD4+ and CD8+ CAR T cells cAR'CDA"
formulated separately Key:
- @ cD8* (targets tumor)
* Administered at target doses of = (L
CD4+ and CD8+ CAR T cells supports persistence)

Other PBMC cell types
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TRASCEND CLL 004 study

. . BTKi Prior BTKi exposure
Liso-cel in RR CLL Full study population progression/venetoclax = and venetoclax-naive

at DL2 failure subset at DL2 subset at DL2
(n = 88) (n = 50) (n=18)

Primary endpoint: IRC-assessed CR/CRi rate per iwCLL 2018,

n (%) [95% CI] 18 (20) [13-30] 10 (20) [10-34] 4 (12) [6—48]
Key secondary endpoints
IRC-assessed ORR, n (%) [95% CI] 42 (48) [37-59] 22 (44) [30-59] 11 (61) [36—83]
uMRD4 rate in blood, n (%) [95% CI] 58 (66) [55-76] 32 (64) [49-77] 12 (67) [41—87]
Exploratory endpoint: uMRD4 rate in marrow, n (%) [95% CI] 53 (60) [49-70.5] 30 (60) [45—74] 12 (67) [41-87]
Other secondary endpoints
Best overall response, n (%)
CR/CRi 18 (20) 10 (20) 4 (22)
PR/nPR 24 (27) 12 (24) ORR 44% 7 (39)
sD 34 (39) 21 (42) 6 (33)
PD 6(7) 4 (8) 0
Mot evaluable 6(7) 3 (6) 1(6)
Median (range) time to first response, months 1.3 (0.8—17.4) 1.2 (0.8—-17.4) 2.6 (0.9-6.3)
. MeiRO7SL SRS 2a SRR Sl habte patients in the flifl g]b?:_uﬁm:n at pL2 By: -5 180 203.2-13.2)

— 16/16 (100%) patients with CR/CRi in blood and 16/17 (94%) in marrow
— 23/23 (100%) patients with PR/nPR in blood and 22/22 (100%) in marrow
— 19/32 (59%) patients with SD in blood and 15/32 (47%) in marrow

Siddigi T ASH 2024 [Abstract #4633]
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TRASCEND CLL 004 study

Median (95% Cl) follow-up: 31.7 mo (21.3—35.5)

DOR

PFS

Median (95% Cl) follow-up: 31.

4 mo (24.3—36.2)
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& o4 36-mo DOR rate, % (95% Cl): 61 (30—81) b Nonresponder
T T T T T T T 1 T T T T T T T 1
o [} 12 18 24 El 36 42 ] ] 12 18 30 36 41 48
Time from first response, months Time from liso-cel infusion, months
Mo. at risk Ho. at risk
CR/CRi 10 10 10 9 8 [} 1 ] CRSCRi 10 10 10 9 7 4 1 0
PR/nPR 12 1 7 5 3 Fi 1 ] PR/nPR 12 12 G ) ) 1 o 0
CR/CRi/PR/nPR 22 21 17 14 1 a i 0 Honresponder 28 7 i 1 1] a o o
Total 50 %9 21 16 9 ] 1 1]

msmmmm) CAR-T isn’t curing most patients
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CAR T CELL EFFICACY
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T-cell fithess improvement

Apheresis product 2 in vivo T-cell modulation

IBRUTINIB (Imbruvica®) - BTK inhibitor
Approved for the treatment of Chronic Lymphocytic Leukemia

In addition to its anti-neoplastic effect, ibrutinib exerts an off-tumor effect that
modulates different immune compartments, particularly T cells.

Dubovsky Blood 2013
Long J C Invest 2017
Griggio V ASH 2019
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T-cell fithess improvement
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The addition of Ibr increases naive-like T-cell subsets and
The combination with Ibr enhances CAR T-cell mitigates the expression of exhaustion markers
engraftment and significantly prolongs the survival

Fraietta JA Blood 2016
Fan F Int J Cancer 2021
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4,7 Fred Hutch JCARO014 + Ibrutinib in RR CLL/SLL

Cancer Center

Con-ibr cohort
19 patients with RR CLL(high-risk disease)
Ibrutinib 420 mg/day from =2 weeks pre-leukapheresis and until =3 months after CAR T-cell infusion

No-ibr cohort

19 patients with RR CLL

Previously treated in the same trial (NCT01865617)
Same lymphodepletion and CAR T-cell dose

Responie ol & wio

IwCLL 2018, CRICRPRT 15718 (B3 T TH (55)
IweCLL 2018 LT FREPONSE, CRPEL 10114 (1) M4 (53
Mamaw TR by floe oytormatry 1318 73 12118 (&N
Mamoe CF by WGH sequencirg§ 11713 (@5 A1 (S

Gauthier J Blood 2020
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7%

%

Fred Hutch

Cancer Center

A
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JCARO014 + Ibrutinib in RR CLL/SLL

1y-OS: 64%
1y-PFS: 38%

Responding patients had superior
long-term outcomes

Gauthier J Blood 2020
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huCART19 in combination with lIbrutinib in patients with CLL/SLL

NCT 026402009 trial

Ibrutinib =6 months g
_____ -—d g i
& 2
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= L :
5 - " E o ¢ 5|  48m-PFS: 80%
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42 momhs A 19 17 17 16 16 15 13 8 4 9 0
= 100:
CLL Ant-CD19 CAR T cells £ ¢
m '~

! 1 T
CLL pts 19 pts § %3
not in CR @12 months % 4
CR 50% § ]

uMRD 72% 0 2 4 €& 8 10 12 14
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Frost BJ ASH 2024
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Liso-cel in combination with Ibrutinib in patients with RR CLL/SLL.:

phase 1/2 TRANSCEND CLL 004 Study

Enrollr;nnl Measurable Dose Escalation Dose Expansion (DL2)
an disease
leukapheresis reconfirmed mlw-d‘ m ERRS & e
Follow-up
Bridging therapy allowed Lymphodepletion ol On-study: 48 months
Screen Fluzow;n‘md Long-term: <15 years
Liso-cel manufacturing® CY 300 mg/m? x 3 days after last liso-cel
combination cohort:

treatment
97% success

liso-cel DL2 + venetoclax liso-cel + venetoclax

DL1: 50 x 10* CAR* T cells

DL2: 100 x 10° CAR" T cells
56 pts, mFU 24.8 mo

Key Eligibility:
RR CLL/SLL and
. Progressing on lbr at enrollment or
. High-risk features and received Ibr for 26 mo with less than a CR or
. BTK/PLCy2 mutation or
. Prior BTKi with no contraindications to ibr or
. PD on BTKi and received prior venetoclax

Wierda W ASH 2024 [Abstract #887]
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Liso-cel in combination with Ibrutinib in patients with RR CLL/SLL.:
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phase 1/2 TRANSCEND CLL 004 Study
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DL2 + ibrutinib set with CR/CRi
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BuMRD4 rate in marrow®

Progression-free survival, %

Median (95% CI) follow-up for PFS: 24.3 months (23.7—35.5)
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T-cell fithess improvement

cBTKi Bcl2i

Venetoclax enhances T cell fitness and CAR T-cell manufacturing potential in

chronic lymphocytic leukemia (CLL)
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Take-home Messages

« Anti-CD19 CAR-T cells have transformed
the treatment landscape of B-cell
malignancies, achieving long-term
disease control.

« Clinical efficacy depends not only on CAR
design, but also on T-cell quality.

* A T-cell dysfunction as in CLL may
impact the efficiency of CAR T-cell therapy.

* Optimizing T-cell fitness before/during
CAR-T manufacturing may improve CAR T-
cell therapy.

Not only engineering better CARs,
but also making better T cells.

ARMORED / Next-generation \

CAR-T CELLS CAR-T cell

¥ .. '

o °
050
Cytokines /
checkpoint
inhibitors

ALLOGENEIC
CAR-T CELLS

~

Healthy Allogeneic
donor T cell CAR-T cell

MODIFY THE TUMOR
MICROENVIRONMENT
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