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e Qutcomes with autologous CD19 CAR-T in NHL
« Mechanisms of resistance to CAR T therapy

* Approaches to improve CAR-T efficacy



Autologous CD19 CAR T products approved in NHL
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CD19 CART in >3 line LBCL: PFS and OS
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ZUMA-1 @ 5 years
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CD19 CAR T vs. SOC in 2" |line LBCL: EFS
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Liso-cel in 2" line LBCL patients ineligible for HSCT: PILOT study
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Liso-cel for adult patients with r/r LBCL after 1st line
chemoimmunotherapy who are ineligible for HSCT




ZUMA-2: Efficacy with brexu-cel in >2"9 line MCL
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Median follow-up = 35.6 mo

Median DOR = 28.2 mo; Median PFS = 25.8 mo;
Median OS = 46.6 mo

At data cut-off, 37% of all efficacy-evaluable patients
remain in response (all CRs)

Three relapses beyond month 24

FDA Approval
Brexu-cel for adult patients with r/r MCL

Wang et al, N Eng J Med, 2020
Wang et al. J Clin Oncol 2022 & ASCO 2022




ZUMA-2 vs. SCHOLAR-2 comparison
of outcomes in R/R MCL after prior BTKi Treatment

ZUMA-2 (brexu-cel) Results from ZUMA-2 suggest improved OS with brexu-cel

versus SOC in patient with R/R MCL post-BTKi
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CD19 CAR-T in >3 line iNHL: PFS

ZUMA-5 | Axi-cel
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Median follow-up of 40.5 months
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36-mo PFS rate for FL was 54%

Neelapu et al. ASH 2022; Abstract 4660
Jacobson et al, Lancet Oncol, 2022

FDA Approval

Axi-cel for adult patients with r/r FL after
2 or more lines of systemic therapy
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FDA Approval

Tisa-cel for adult patients with r/r FL
after 2 or more lines of systemic therapy




ZUMA-5: Lymphoma-specific PFS and
Lymphoma-specific survival

Lymphoma-specific PFS Lymphoma-specific survival
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Medians for lymphoma-specific survival endpoints were not yet reached

No PD events after month 24 Neelapu et al. ASH 2022; Abstract 4660

@ Death related to lymphoma-specific reasons including complications of underlying lymphoma, axi-cel or lymphodepleting chemotherapy were per investigator assessment.

AE, adverse event; axi-cel, axicabtagene ciloleucel; CRS, cytokine release syndrome; FL, follicular lymphoma; mo, month; MZL, marginal zone lymphoma; NE, not estimable; NR, not reached, OS,
overall survival; PFS, progression-free survival; PML, progressive multifocal leukoencephalopathy.



ZUMA-5 vs. SCHOLAR-5 comparison of outcomes
in R/R FL after >2 lines of therapy

Progression-free survival
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Where do we go from here?



ZUMA-12: Multicenter phase 2 study of axi-cel as part of
first-line therapy in patients with high-risk LBCL

Additional Key Inclusion Criteria
* Age > 18 years
* ECOGO0-1

Phase 2
: High-Risk LBCL o0 Conditioning Primary Endpoint
High-grade B cell lymphoma, Wlth Myc qu Chemotherapy + * CR (investigator-assessed per
and BCL2 and/or BCL6 translocations, or “ ] Axi-Cel Infusion Lugano classification)?
LBCL with IPI score 2 3 any time before o @
enroliment o Y » Conditioning: Key Secondary Endpoints
o S '
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st V_“?m_'c e Dzsjss’ge" = 2 « Axi-Cel: Single IV * Safety
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Neelapu SS et al. 2021 ASH Annual Meeting. Abstract 739.
Neelapu SS et al. Nat Med. 2022;28(4):735-742.



ZUMA-12: Baseline characteristics

Characteristic AII(J;i%t)ed
Median age (range), years 61 (23-86)
=65 years, n (%) 15 (38)

Male, n (%) 27 (68)

Disease stage ll/1V, n (%) 38 (95)

ECOG 1, n (%) 25 (63)

1 Prior line of systemic therapy (2 cycles), n (%) 40 (100)
Best response of PR/SD to prior therapy 23 (58)
Best response of PD to prior therapy 16 (40)

Double- or triple-hit as determined by FISH per investigator, n (%) 16 (40)

Double- or triple-hit as determined by FISH per central laboratory, n (%) 10 (25)

IPI score 23, n (%) 31 (78)

Deauville score 4, n (%) 19 (48)

Deauville score 5, n (%) 21 (53)

Neelapu SS et al. 2021 ASH Annual Meeting. Abstract 739.
Neelapu SS et al. Nat Med. 2022;28(4):735-742.
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ZUMA-12 primary analysis: Efficacy
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« Among all treated patients (N=40), ORR was 90% (95% ClI, 76-97); CR rate was 80% (95% CI, 64-91)

+ After median follow-up of 15.9 mo, 73% of patients in ongoing response

Neelapu SS et al. 2021 ASH Annual Meeting. Abstract 739.
Neelapu SS et al. Nat Med. 2022;28(4):735-742.



ZUMA-12: CAR T-cell expansion was greater in
ZUMA-12 (15t line LBCL) vs. ZUMA-1 study (r/r LBCL)

CAR T-cell expansion in ZUMA-12 vs. ZUMA-1

Higher frequency of CCR7*CD45RA* T cells in

ZUMA-12 vs. ZUMA-1 CAR-T products Peak AUC25
2000+ 15,000+
Parameter ZUMA-12 ZUMA-1 1500- e 10.000- = 5
i = = - 10004 & :
Median (Range) (N = 40) (N=77) 3'500] T § o 5000
Total no. of CAR T § 100 o S § 15007
°”a .”?' ° i 165 (95 — 200) | 160 (96 — 200) ) =
cells infuse ,n 2 100- S 3 1000-
Total no. of = E §
CCR7+CD45RA+ T 105 (33— 254) | 40 (2 - 215) < 501 S 500
cells infused x 108, n -
CCR7+CD45RA+ T _ B ZUMA-12  ZUMA-1 ZUMA-12  ZUMA-1
Ce”S, % 35 (7 80) 14 (1 76) (N=40) C(:lh_(;l’;1 (N=40) Cohort 1
A=l (N=77)

» Suggests T-cell fitness may be better in earlier lines of therapy
« ZUMA-23: Phase 3 randomized study in 1L high-risk LBCL launched

Neelapu SS et al. 2021 ASH Annual Meeting. Abstract 739.
Neelapu SS et al. Nat Med. 2022;28(4):735-742.



PFS, %

Axi-cel in LBCL: 3" line vs. 2" line vs. 15t line
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CD19 CAR-T in r/r primary and secondary CNS lymphoma

Pilot study with axi-cel Safety and Efficacy
« R/RPCNSL or SCNSL after 1 prior CNS-directed « CRS Gr1-2vs. >3=89% vs. 0%
systemic therapy * ICANS Gr 1-2/ vs. 3 = 44% vs.33% (No gr 4 ICANS)
« Cohort 1 =9 pts with CNS only disease « ORR=78%
« Cohort 2 = 9 pts with CNS and systemic disease * CRrate =67%
« Endpoints: Safety and efficacy « Axi-cel PK profile was similar to ZUMA-1

» Longer f/u is needed to assess durability

Interim analysis « Enrollment is ongoing

* 9 leukapheresed

* 9infused
« 6 PCNSL; 3 SCNSL
9 had parenchymal lesions; 2 CSF Safety and efficacy of tisagenlecleucel in primary CNS
 Bridging therapy was not allowed lymphoma: a phase 1/2 clinical trial
o Stable Ste rOid doseS We re a”owed but ta pe red Matthew J. Frigault,"?* Jorg Dietrich,>* Kathleen Gallagher,? Mark Roschewski,* Justin T. Jordan,® Deborah Forst,® Scott R. Plotkin,
Daniella Cook,'? Keagan S. Casey,'? Kevin A. Lindell,'? Gabriel D. De|oinho,1'2 Katelin Katsis,? Eva Lynn Elder,? Mark B. Leick,'?
dexameth asone 2 mg by day 0 Bryan Choi, %> Nora Horick,? Frederic Preffer,® Meredith Saylor,' Steven McAfee," Paul V. O'Donnell," Thomas R. S|oi'czer,1

Bimalangshu Dey,1 Zachariah Del:ilipp,1 Areej El-Jawahri," Tracy T. Batchelor,” Marcela V. Maus,"?* and Yi-Bin Chen'*

Blood. 2022 Apr 14;139(15):2306-2315.

Jacobson CA et al. 2022 ASH Annual Meeting. Abstract 440.



Limitations of autologous CD19 CAR T-cell therapy in LBCL

Access
Cost
Manufact
failure
Wait time

Relapsed/refractory LBCL
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uring ~200 do Not e
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~100 receive SOC
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response \ 4

~60 relapse after
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1/3

2/3

CD19 negative relapse

CD19 positive relapse

* Impaired T-cell fitness
e Tumor intrinsic resistance mechanisms

OS after CAR-T failure in LBCL
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Spiegel et al. Blood. 2021 Apr 1;137(13):1832-1835.



CD19 antigen loss after CD19 CAR-T in r/r LBCL
but expression of other B-cell antigens is preserved

CD19 loss in paired LBCL CD20 in paired LBCL Relapsed LBCL after CD19 CAR-T
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« CD19loss is due to » Provides a rationale to target multiple B-cell antigens to
genomic alterations minimize antigen escape and improve efficacy

Plaks et al. Blood. 2021 Sep 23;138(12):1081-1085.



CD22 CAR-T: Study design

Enroliment/Leukapheresis

Manufacturing

CAR19-Refractory LBCL
Prodigy platform.

Cell harvest was performed

Utilizing Miltenyi CliniMACS

Phase 1

Lymphodepletion Chemotherapy

Fludarabine 30 mg/m21V and

Cyclophosphamide 500 mg/m2 IV
on Days -5, -4, -3

CAR22 Cell Dose

Du:lxlo“ rst response essmen
DL2: 3 x 10° on Day
CD22.BB.z-CAR+ cells/kg

between Day 7-12

Primary Endpoints

= Manufacturing feasibility
= RP2D

= Safety and toxicity (TEAEs)

Median vein to vein time: 18 days

Key Secondary Endpoints

= ORR’ (Investigator-assessed)
= DOR

* PFS

= 0S

= CAR-T associated toxicity™
= (CD22 antigen expression
= CAR+ cell levels in blood

= Serum cytokine profiling

Frank MJ et al. 2023 TCT



CD22 CAR-T: Baseline characteristics

DL1 (N = 29) DL2 (N=9) Total (N = 38)
Median age, years [range] 65 [25-84] 68 [36-76] 65 [25-84]
Male sex, n (%) 15 (52%) 6 (67%) 21 (55%)
ECOG PS<1, n (%) 29 (100%) 9 (100%) 38 (100%)
Disease classification, n (%)
DLBCL 21 (73%) 7 (78%) 28 (74%)
TFL 6 (20%) 2 (22%) 8 (21%)
PMBCL 1(3%) 0 (0%) 1(3%)
Follicular 3B 1(3%) 0 (0%) 1(3%)
Double-hit status 6 (21%) 0 (0%) 6 (18%)
non-GCB cell of origin status 11 (38%) 4 (44%) 15 (39%)
Pre-LD chemo LDH > ULN, n (%) 22 (76%) 8 (89%) 30 (79%)
Prior therapies, n (%)
Median number of lines [range] 4 [3-8] 4 [4-7] 4 [3-8]
No prior CR to any line of therapy 8 (28%) 3(33%) 11 (29%)
Prior autologous HSCT 3(10%) 4 (44%) 7 (18%)
Prior CAR19 therapy 28 (97%) 9 (100%) 37 (97%)

Frank MJ et al. 2023 TCT



CD22 CAR-T: Safety

Parameter DLBCL DLBCL Total
DL1(N=29) DL2(N=9) N=38
Cytokine Release Syndrome’, n (%)
None 2 (7%) 0 (0%) 2 (5%)
Grade 1 13 (45%) 1 (11%) 14 (37%)
Grade 2 14 (48%) 7 (78%) 21 (55%)
Grade 3 0 (0%) 1 (11%) 1 (3%)
Neurologic events / ICANS’, n (%)
Grade 1 2 (7%) 1 (11%) 3 (8%)
Grade 2 1 (3%) 1(11%) 2 (5%)
carHLH toxicity, n (%)
Yes 2 (7%) 3 (33%) 5 (18%)

= 1 Grade 5 event from sepsis leading to multi-organ failure at day 40
= 1 patient develop MDS without evidence of LBCL relapse 11 months after CAR22 infusion
= HLH was associated with higher expansion of CAR-22 cells

Frank MJ et al. 2023 TCT



CD22 CAR-T: Efficacy

DL1(N=29) DL2(N=9) Tot (N = 38)

. 14.1 27 .1 18.4
Median follow up, months [range] [1.5-38.6] [24.7-33.5] [1.5-38.6]
Overall Response Rate (ORRY)’, n (%) 19 (66%) 7 (78%) 26 (68%)
CR Rate 15 (52%)  5(56%) | 20 (53%)
PFS OS
1007 Al Subjects (n=38) <% . All Subjects (n=38)
80 —— Dose Level 1 (n=29) % 80 —— Dose Level 1 (n=29)
g 60 —— Dose Level 2 (n=9) g 60- —— Dose Level 2 (n=9)
& I o “3) R 1 — T
o 40— I S S S - =5 404
®
20 (o) 20+
0 T T T T T T T T 0 T T T T T T T T 1

All Subjects: 38
Dose Level 1: 29
Dose Level 2: 9

1 1
0 3 6 9 121518 21 24 27 30 33 36 39

Time (months)
11 9 6 3 2
8 6 3 3 2
3 3 3 0 0

1 1
0 3 6 9 121518 21 24 27 30 33 36 39

Time (months)

All Subjects: 38 23 17 11 6 3 2
Dose Level 1: 29 17 12 7 3 3 2
0 0

Dose Level 2: 9

6 5 4 3

Median f/lu 18.4 mo

CRs appear to be

durable

* Only10of20CR
patients has relapsed

Dose Level 1 is the

RP2D
« 1 x 108 CAR22+
cells/kg

Phase 2 registration
study planned

Frank MJ et al. 2023 TCT




CD79b is a pan-B-cell Ag expressed across most B-cell NHL

LBCL (N =48) Lymphoma subtypes
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Rationale for allogeneic CAR T-cell therapy

Potential to improve efficacy as the T-cell Cost of goods/dose: Auto vs. Allo
fitness is expected to be better than autologous e
products z s
: P -o- Consumables
. . (=]
Consistent product quality = -
2 46% - Fill & Finish
. . & 10004 F g m23% -+ Transport
No wait period as they are off-the-shelf E % == —a1s iy
S " \ i - Staff
Improve access at non-transplant centers g i
§ $95,780 $4,460
. COG/Dose COG/Dose
Potential to lower the cost of CAR T-cell 10
therapy Autologous Allogeneic
~100 doses/manufacturing run
Long_term B-cell apIaSia and Harrison et al. Cytotherapy, 2019; 21:224-233

hypogammaglobulinemia less likely

Long-term risk of insertional mutagenesis less
likely



Allogeneic CAR cell therapy

Allogeneic sources
Umbilical cord pilg

blood
\

CARapB Tcell
CAR gene

insertion Gene editing QU B
&
CARYS T cell > ‘asa |
> P> ' =8 —»
“JFJ z

,‘ L' —
\
- ()
Healthy donor PBMCs '0ff-the-shelf' Storage Treatment
; CAR Cell of multiple
iNKT cell i
Induced pluripotent CARINKT cell Product patients

stem cells (iPSC) —

from somatic cells L ‘ Zﬁ _J

NK cell

CAR NK cell

Bedoya DM et al. Front Immunol. 2021;12:640082.
Caldwell KJ et al. Front Immunol. 2021;11:618427.



Challenges for allogeneic CAR T-cell therapy

GVHD

o Mediated by a3 T cells

o May be overcome by TCR knock-out or by

using alternative cell types such as NK
cells, NKT, yo T cells

Graft rejection

o Mediated by afp T cells and NK cells

Graft rejection by T and NK cells

e s e e
Adaptive response to HLA: Innate response to “missing

self’:
_CD8+T cell
N s

x:. of
o
N, o0 °
o
o
b

Depil et al. Nat Rev Drug Discov, 2020; 19(3) 185-199
Schrepfer et al, 2022 ASH Annual Meeting, Abstract 1690



Allogeneic CAR cell therapy approaches in NHL

Product /

Cell type

GVHD

Allorejection

Additional comments

Sponsor

prevention

strategy

ALLO-501/A TCR KO Anti-CD52 Ab + Standard
Allogene wyvele CD19 | (TALEN) Uiz KO Cy/Flu

PBCAR0191 TCR KO

Precision Bio of T cells CD19 (ARCUS) Enhanced Cy/Flu

CTX110 T cells co1g | TCRKO B2M KO + Standard

CRISPR Therapeutics | *P (CRISPR) | Cy/Flu

VAguRS Fc’ércf'ésloo g |cot9 | celtype Standard Cy/Flu | IL-15 transgene
FT596 NK cells Non-cleavable CD16
Fate Therapeutics (iPSC) EoL el e Stz Syl IL-15 transgene
KUR-502 : B2M & CD74 down | IL-15 transgene
Athenex INKT cells CD19 Cell type regulation Standard Cy/Flu
AL /5 T cells cD20 | celltype Enhanced Cy/Flu

Adicet Bio




CAR Copies/ug DNA
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sD/PD

CAR-T expansion and persistence in
phase 1 allogeneic CAR-T trials in r/r B-cell lymphomas

ALLO-501 (CD19 ap CAR)

Neelapu et al. 2020 ASCO Annual Meeting,

Abstract 8002
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Shah et al. 2021 ASH Annual Meeting,
Abstract 302

* No GvHD, Grade 23 NE or CRS in any of the trials

» Higher rate of grade 23 infections with enhanced LD

ADI-001 (CD20 y5 CAR)

Freq. of CD3 pos (%)
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Neelapu et al. 2022 ASH Annual Meeting,
Abstract 2018



SINGLE DOSE

CONSOLIDATION 1

CONSOLIDATION 2

Efficacy in phase 1 allogeneic CAR-T trials in r/r LBCL
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Lekakis et al. 2021 ASH Annual Meeting,
Abstract 649

Enhanced LD?

PBCAR0191 (CD19 of CAR)
ORRI/CR rate % = 69/56
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Shah et al. 2021 ASH Annual Meeting,
Abstract 302

ADI-001 (CD20 y5 CAR)
ORRI/CR rate % = 75/69

Day1 Day28 Month2 Month3 Month4 Months Month6 Month7 Month® Month® Month 10 Month11 Month12 Month13 Month 14
TH HGBCL
HGBCL
DLBCL 1

*

MCL
DLBCL
DLBCL ]

DLBCL
DL3 DH HGBCL
DLBCL

DLBCL

DLBCL
DLECL
McL
DLBCL
MeL
FL

A A A 4

Neelapu et al. 2022 ASH Annual Meeting,
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Durable remissions after allogeneic CD19 CAR-T in LBCL
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Data Cutoff Date: October 25, 2022

ALLO-501/A Phase 1 study:

9 of 14 (64%) patients in
ongoing CR despite short
persistence of allo-CAR-T

Allogene press release, Dec 2022



Summary

Autologous CD19 CAR-T products have shown unprecedented efficacy and are
approved for r/r LBCL, r/r MCL, and r/r FL and now being tested in 1st line

Multiple strategies are likely needed to further improve efficacy of CAR T-cell
therapy

CD22 appears to be a promising target for CAR-T therapy in LBCL and future
strategies may employ multispecific CARs

The fitness of the T cells could potentially be improved by altering the
manufacturing process or moving CAR T-cell therapy to earlier lines

Early data suggests that allogeneic CAR cell therapies are safe and response
rates in NHL appear to be comparable to autologous CAR T

o However, follow-up is short and durability of responses is not known

More effective approaches to prevent immune rejection are likely needed to
achieve consistent in vivo expansion and persistence of allogeneic CAR products



Thank you for your attention!

Email: sneelapu@mdanderson.org



