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Large B cell Iymphomas the remaining unmet need

~ 2/3 of patients fail to achieve durable responses with clinically available CAR-T products as 3r-line therapy

Axicabtagene ciloleucel?

Tisagenlecleucel?

Lisocabtagene maraleucel®

ZUMA-11: axi-cel as > 3rd-line therapy for LBCL
N=101

Median follow-up: 63.1 months

Estimated 5-year EFS: 30.3%

JULIET?: tisa-cel as > 3rd-line therapy for LBCL
N=115

Median follow-up: 40-3 months

Estimated 40-month PFS:~30%

TRANSCEND?: liso-cel as > 3rd-line therapy LBCL
N =256

Median follow-up: 12.3 months

Estimated 18-month PFS: 42.1%

Event-Free Survival (%)

Median EFS (95% C1), months
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INeelapu SS, et al. Blood. 2023; Epub ahead of print; 2Schuster SJ, et al. Lancet Oncol 2021;22(10):1403-1415; 3Abramson J, et al. Lancet. 2020;396(10254):839-852.
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Large B'ceII Iymphomas the remaining unmet need

As 2"-line, ~1/2 of patients have disease progression or need new lymphoma treatment by 2 years after available CAR-T products

Axicabtagene ciloleucel! Lisocabtagene maraleucel?
ZUMA-7%: axi-cel as > 2"%-line therapy for r/r LBCL TRANSFORM?Z: liso-cel as > 2"%-line therapy for r/r LBCL
N =180 N=92
Median follow-up: 24.9 months Median follow-up: 17.5 months
Estimated 24-month EFS: 41% (95% Cl, 33-48) Estimated 18-month EFS: 52.6% (95% Cl, 42.3-62.9)
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Usocel 92 87 76 62 59 55 52 48 4524 2017 § 3 3 3 3 0

So, do we need a new car?

ILocke FL, et al. N Engl J Med. 2022;386(7):640-654; 2Abramson, et al. Blood. 2023;141(14):1675-1684.
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The question is,
“How can we improve these results?”

The easy answer is,
“Treat patients who are likely to respond

and treat those destined to fail on clinical trials.”

The next question is,
“So, how do we identify patients destined to fail CAR-T.”
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JPatlént c‘haracterlstlcs' impact outcome: Disease Control

* Disease status at the time of CAR-T infusion impacts best response and EFS
- Data from the BELINDA trial: tisagenlecleucel vs SOC

EFS by per BIRC Response Status Pre-infusion Multivariate Logistic Regression Model for Post-Infusion Best Overall Response
100 7 QP —&— PD: 1.2 mo (95% ClI, 1.0-1.4) (CR/PR vs SD/PD/UNK) in Arm A (second-line CAR-T)
o weofiyee gg: l 6 mo (322 (Z: ; gj ;) Odds Ratio Estimates

o . - ‘ ;O- t CR: é 3 ::2 :9:'% %‘ 3 B;NE)) Variable Point Estimate 95% Wald Confidence Limits
&' 80 ¢ -9 > ) o CR/PR before infusion
’5 vs. 7.75 3.23 18.62
o~ n SD/PD before infusion
é 60 1 at mean cell dose
_g‘ ] The odds ratio is the odds of having a best overall response of CR/PR vs. SD/PD/UNK;
§ 40 A i.e., an odds ratio >1 means patients are more likely to have a best overall response of CR/PR.
pel 4
=]
-~
a 204

0 B

0123 456 7 9 10 11 12 13 14 15 16 17 18
patients still at risk Time (months)
PO 4125 5 3 2 1 1 0
SO 50 37 15 15 11 7 6 5
PR 42 39 29 23 13 W0 7 5

>

0 0 0 0 0
5 2 1 1 1
3 00 0 0O
CR ImT12 1119 7 1 1 11

OO s
- .
ocoooo

EFS time is relative to date of tisagenlecleucel infusion; median time from pre-infusion disease assessment to infusion was 10 days (range, 2-57; Q1-Q3, 8-15).
EFS events defined as PD/SD after day 71 from randomization or death at any time.

PD = progressive disease; SD = stable disease; PR = partial response; CR = complete response Bishop et al. N Engl J Med. 2021 Dec 14. Epub
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Patlent characterlstlcs |mpact outcome: Disease Control

* Disease status at the time of CAR-T infusion impacts best response and EFS

- Real-world data from Japan for tisagenlecleucel in r/r LBCL
Event-free survival after tisagenlecleucel by disease status after bridging therapy and before lymphodepletion

1.01 + Censored
~ 0.81
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w before lymphodepletion o )
& 0.2 b O CRIPR
" weesess SD/PD
*EFS defined as the period from infusion 0.01 P=0.002
to either progression or death 6 260 460 6&)
Time (days)
Number at risk
CR/PR 38 19 6 3
SOPD 59 " 8 2 1Goto H, et al. Int J Clin Oncol. 2023;28:816-826.
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Patlent ‘chara'cterlstlcs impact outcome: Serum LDH

* Pre-infusion serum LDH impacts response to CAR-T and survival outcome
- Data from the JULIET trial: Phase 2 trial of tisagenlecleucel in r/r LBCL

Multivariable analysis *

Predictive Factors from
Responders/Patients Odds Ratio (95%Cl . . .
Univariable Analysis (xa) Progression-free survival by LDH Overall survival by LDH
LDH 100 Median 100 4 Median
Events, nN (95% C1) Events, /N (95% CI)
<xULN 29/55 . — Normal 26055 207 (30-NE) — Normal 26055 292 (14 3-NE)
2.74(0.71-10.56) £ 804 — >1-2xULN 2839 1-8(1-0-3.0) 80 - — >1-2xULN 24139 7-6 (4-8-NE)
>2 x ULN 4/21 E - >2xULN k{3l 20(098-32) g = >2xULN 2021 3-6(1-8-6-0)
e =
>1-2xULN 11/39 2 s 604
0.97 (0.23-4.06) 8 5
>2 x ULN 4/21 s -
g § 7
*Lab analytes are defined as the closest time before or on the day of infusion & 3
(93% of values were obtained on the day of infusion) g 204
a
Overall best response rates by pre-infusion LDH 01 - 01 N L' N
T T T T T T L T T T L T T T T T
N Overall response 0 3 6 9 121518 21 24 27 30 33 36 39 42 45 0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51
rate (95% ) Months post-infusion Months post-infusion
s1xUIN 29/55 - 527% (388-663)
>1to2xUIN 139 —1 28:2% (150-44.9)
>2xUIN o —a—t 19.0% (54-41.9)
All patients 441s 383%(294-08)
0 20 40 60 8 100
— —
Worse resporse Better response

Schuster SJ, et al. Lancet Oncol. 2021;22(10):1403-1415.
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Pat characterlstlcs |mpact outcome: Tumor Volume

* Tumor bulk and its impact on response (“size matters”)* * MTV Data for tisagenlecleucel in r/r LBCL?
- Real-world evidence from Japan

- Data from JULIET trial: Phase 2 trial of tisagenlecleucel in r/r LBCL
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1 MTV < 80mi 45 21 7 3
: MTV = 80mi 14 3 3 1
: * EFS defined as the period from infusion to either progression or death
: MTV, metabolic tumor volume, EFS, event-free survival
1Schuster SJ, et al. Lancet Oncol. 2021;22(10):1403-1415. ' 2Goto H, et al. Int J Clin Oncol. 2023;28:816-826.
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* Subtype of lymphoma impacts CAR-T response rates and progression-free survival
- Data from the JULIET trial: Phase 2 trial of tisagenlecleucel in r/r LBCL

Overall response rates by lymphoma subtype

Progression-free survival by lymphoma subtype

n/N Overall response
rate (95% Cl)

Predominant histology
Diffuse large B-cell lymphoma 32/92 34-8% (25:1-45-4)
Transformed follicular lymphoma 11/21 52:4% (29-8-74-3)
All patients 44/115 * 38:3% (29-4-47-8)
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Progression-free survival (%)

24-month PFS
(95% CI)
o — DLBCL - All 31-3 (20-1-43-1)
~—— DLBCL - Flu/Cy 36-4 (23-1-49.9)
— tFL - All 53-8 (27-8-74-1)
80 = tFL - Flu/Cy 57-1 (27-5-78-5)
- Other histology or no LD chemo  21-2 (7-7-39-0)
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Schuster SJ, et al. Lancet Oncol. 2021;22(10):1403-141
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Patient characterlstlcs |mpact outcome: T cell fitness

T cell fitness refers to the functional capacity and metabolic vigor of T cells, reflected by their ability to effectively recognize antigens,
respond to co-stimulation, proliferate, produce cytokines, differentiate into effector cells, resist exhaustion, and provide
immunologic memory.
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Patient characteristics impacting T cell fitness: Considerations Genomic evaluation of CLL patient-derived CAR-T cell products

and response to CAR-T cells
Genes Significantly Up- or Down-regulated

* Age-related immunosenescence

* Lymphoma-related immunosuppression Early memory T cell momery 100 (P00 Memoy g =003
* Therapy-related (iatrogenic) immunosuppression Nonexhausted T cell o 50 " g
Naive vs. activated T,;2 Cd4" T cell g o 4 204 Y
Unstimulated vs. stimulated memory T cell 2 554 g 04
Naive and memory CD8* T cell content (CD45RO"CD27* cells) in Resting vs. bystander activated CD4" T cel 3 8 201 R
. . . . Conventional vs. effector memory T cell Lot =109 =401
leukapheresis material contribute to response to CAR-T in CLL Multipotent vs. progenitor CD4" T cell oy A o L —
" ' PR
Di ohort N Memory vs. effector CD8" T cell
Iscovery conho Validation cohort Exhausted vs. effector T cell ) -0t b 00002
P = 0.0009 P =0.0286 Exhausted T cell e 100 4 " —
& 60 - ® 60 Activated T2 vs. naive CD4" T cell o 504 o .
o ® Stimulated vs. unstimulated memory T cell ] g
8 Py Glycolysis g 0 :
o 40 o 40 - _3“ Hypoxia - 8 ) é
@ ° Effector vs. memory CD8* T cell
cutoff28.6% b - e = cuto 6% - - — — —— - i is  — Exhaustion _: —
é ' ::) il (o] “ " ﬂzz;;%_ o] Apoptosis ow CRPR,  PRNR ow 0  CRPR,  PRANR
(=]
g ° CR, complete remission; PRyp, partial remission with late relapse of transformed disease; PR, partial response;
° 0- 0o—0— NR, no response
CR/PR., PR/NR CR PR/SD
(CR/PRyp; n = 10); (PR/NR; n = 28) CR (n=4); PR/SD (n=4) Fraietta, et al. Nat Med 2018; 24:563-571.
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Impact of Age-ReIated Immunosenescence on Naive and Memory T Cells

* Study of healthy adults (n = 363) established age-specific, immune cell reference ranges;
A systematic review and meta-analysis validated these findings (n = 7,425)!

o | |Effector function Demographics and immune cell subsets distribution of study population (n=363) by three age groups
@ @ Q . (3 TrE (:9 [ <40yearsold | [ 40-64 years old | | >64yearsold |
(n=158) (n=127) (n=78)
Prollfemonpoisnhal Cytowxleny
Lymphoid homing Tissue tropism Age, median (Q1, Q3} 29(27,34) 47 (43,55) 70.5 (67, 76)
Antigen independence Antigen addiction
Lipid metabolism Glycolytic metabolism Gender; Male, n (%) 72 (45.6%) 56 (44.1%) 29 (37.2%)
Low Aym Oxidative stress
 Memory B ——— CD4 subsets age group, years  CD8 subsets
___________________________ 1500 - <4° 90
CD4 naive CD8 naive - 40-64 -
Il CD4CM Il CD8CM » - - >64 [—
I CD4EM I CDSEM 7 — L, ¥ ‘. .
- CD4 EMRA - CD8 EMRA § 1000 [ . E 600 e T .
CD4 T cell subsets (mean values), distribution by age 5 CD8 T cell subsets (mean values), distribution by age E , —_ ; :. ; ¢
L . . JR— S— a % . . .
E :'_ . . . —_ E ¥ - 4
8 )l l, . \ L @ :& o 30 i : t
CD4 naiv CD8 naiv 3 [z Yo% . M 3 q o <
BN F I IR IO H
I CD4EMRA N CDBEMRA o _g_ i:;— é % i_ :’ ) g ‘i %
.2 N g% 3 B
{1 - AL i phas TR H
= = = Tn Tem Temra Tn Tew Tem Temra

Tn, naive T cells; Tsem, T stem cell memory cells; Tem, T central memory cells; Tem, T effector memory cells; Tre, T effector cells; Temra , CDASRA* terminal effector memory T cells

IChang, et al. Immunity & Ageing.2024; 21:75
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Pre- EX|st|ng Lymphoma- and Therapy-ReIated Immunodeficiency

* Naive T-cell deficits at diagnosis and after chemotherapy may impair cell therapy potential

Pediatric Non-Hodgkin Lymphomas?
% Ty in blood of healthy children: Distribution by age
100 T-Cell Phenotypes 100 Fold in vitro Expansion CD4. n = 805: CD8, n =807 2
§ Disease  Age (.\'un)- Number SUbset 0'3 mo 2'6 y
% 75 E_ ALL 58247 77 CD 4+/45RA +/62L+ 89 (61-94) 70 (50-85)
¥ E ::L l:::: ‘z CD 8+/45RA +/62L+ 79 (56-88) 64 (42-81)
= 50 g 50 TLLLy 11 !;e .9 3.6
o S 3 mo 6-12y
% os 5 e ou ¢ CD4+/45RA +/62L+ 88 (64-92) 58 (42-74)
;? K S T 19 CD 8+/45RA +/62L+ 77 (53-88) 58 (39-73)
A
O < 0 Ewmgs 11£59 13 6-12 mo 12.18 y
Rhabdo 76+£53 12
01 23 456 (2% 45 6 o wiew s || |CD4+/M5RA+/62L+ 83 (5891)  51(31-65)
Y : Tre Y — o R CD8+/45RA +/62L+ 72 (47-87) 56 (42-73)
Chemotherapycycle o ,: Chemotherapycycle mmFai (<2-0i0) 12y
Indeterminate (2-5-fold)
Baseline : " Baseline I Pass (>5-!o:d) CD 4+/45RA +/62L+ 79 (62-90)
s CD8+/45RA +/62L+ 71 (46-85)
T-cell subsets from children with solid tumors and lymphomas at diagnosis and after every cycle of chemotherapy*

Tn, naive T cells; Tsem, T stem cell memory cells; Tem, T central memory cells; Tem, T effector memory cells; Tre, T effector cells; Temra , CD45RA* terminal effector memory T cells

1Das, et al. Cancer Discov. 2019; 9(4):492-499.
2Shearer, et al. J Allergy Clin Immunol. 2003; 112(5):973-980.
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So, how can we more accurately predict CAR-T outcome?

Image adapted from: https://fineartamerica.com/featured/hands-on-crystal-ball-allan-swart.html
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'Deep Learn'mg Based Image Analysis: Radiomics

“Images are more than pictures, they are data.” Gillies RJ, et al. Radiology (2016) 278 (2): 563-77.

Hygothesis: Lesion Level Model Consort Diagram
- Radiologicimages contain image-agnostic features beyond that used Training Set: Predicting Lesion-level Response from Pre-Treatment Imaging o2 prtieaen petanllmigs s Toceted |
to reconstruct humanly recognizable anatomicand functional pictures Diagnostic performance of lesion-Level treatment response predictions for LBCL cohort:
+ Data shown for 3 imaging modalities using 3 whole-slice per lesion input and transfer learning approach
Ob'lectives; + Median time from imaging to CAR-T infusion: diagnostic CT scan, 15 days (range 4-62 days) 98 patient images analyzed
low-dose CT + PET, 30 days (range 5-46 days)

« 26 cases had fow quality low-dose CT images
. * 1 case had low quality PET images
Diagnostic CTscan $Oc quives for transfesiiesining usiig S whole-shceg « 1image set had no discrete nodal lesion

1) extractimage-agnostic features (data) from PET/CT images that
correlate with clinical outcome using machine learning

Input Accuracy  Sensitivity  Specificity Auc

70 cases evaluable by algorithm

2) develop a computerized decision support system (program) by e e | of | 3
v response within 12 months removed
retraininga pre-trained neural network (AlexNet* Low-dose CT scan g
gap ( ) e e |1
3) prospectively validate this program for predicting CAR-T outcome Swholesices | 0900005 0950004 0742002 084:007 i Y Image Hathsets warSaoqulr e on 15 dIffatont modalscannars

from 3 manufacturers from 27 hospitals in 10 different countries

Validation:

Input Accuracy  Sensitivity  Specificity Auc

3wholestices  0.90+0.07 0954005 0814019 095+ 0.06

* Analyze pre-treatment PET/CT images using the retrained neural
e b = P 2 itive Actual patient outcomes per protocol:
ne_twork to tes_t pre'd |Ct|0n Of CAR T OUtcome Wlth ’nVeStlgatOrs 4CT = diagnostic CT scan; \cr:::: m;ecrm,pmmu/m scan * CRatMonth-12, n = 19; < CR at Month-12, n = 49
blinded to patients’ outcomes “Sensitiiy = corretly identifes lesions in completeremisson at 12-months after CAR- (true posiive ate) + CRrate at Month-12 = 28%

*Specificity = correctly identifies lesions not in remission at 12 months or at last follow-up if < 12 months (true negative rate)

o o1 0z o3 04 as o8 07 o8 o9 ‘

Deep learning-based architecture used for lesion-level response prediction _ Results
= & N Predicting Outcome from Pretreatment Image Analysis + Pretreatment LDH
;z 2| ks g j—] ol 2] | ;_m * JULIET Cohort: Cumulative Sensitivity and Cumulative Specificity
o —; ’} ] ? § ; - RS Pretreatment Serum LDH > 2 x Upper Limit of Normal Predicts Failure (no CR by Month-12)
2i[: :: r:: % § 3 _m » Binary response output: Input: LOH > 2 x ULN Somitivity. | Specfidty | Salenced Accarscy® | Poskive PredictveValue | Negutive Predictive Value
j?i G 2 13 |5 i - CR or non-CRat 12 months post CAR-T ety s s ey 200% % 200% 75%
=g
New coavoluiona el ntwuek based cm wamsderrd nevwek & 2 \aput: PET + LD.CT, 3 sices each per lesion | SEMSIEVILY  Specificty  Balanced Accuracy®  Positive Predictive Value  Negative Predictive Value
NN = convolutional neural network, ReLU = rectified Bnear unit, Conv. = comolutional nuis 9% 7% 63% 85% 37%
1Tong Y, et al. PLoS ONE 2023,18(7) .00282573. Parallel Analysis of Pretreatment DL-Image Am::s::hme:‘:::::r:ul::mm CAR-T Failure (no CR at Month-12)
2Schuster S J, et al. ASH 2025 (poster) nput: o T
Dicistags Anthydls L0H > 2K AN 57% 7% 67% 86% a1%
R, complete respnse; LDCT, kow-dose CT; N, : PPV, Pos

*Balanced Accwracy = (sensitivty + specificty) / 2.

MILANO, STARH!
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Some Mechanisms of Tumor Resistance to CAR-T Cells Targeting CD19 in B-Cell Lymphomas

CD19 antigen loss
* acquired mutations and
alternative splicing of CD19
(Sotillo et al. Cancer Disc. 2015)
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T-cell exhaustion/hypofunction

* mediated by inhibitory ligands on
tumor cells and cells in the TME

« peripheral self-tolerance (B cell
recovery? late relapses?)

* TME-induced T cell hypofunction
(reversible)

::3/ \8:

2 \s\\
‘un \p, Pro-APs
TRAS2 l m CASPY
[+ . FADD
=LO )"

Intrinsic tumor resistance

* loss of death receptor
signaling molecules causes
resistance to CAR T in vitro + in
vivo

« failed CAR-T assoc./w lower
death receptor-assoc. gene

expression by tumor cells
(Singh, et al. Cancer Disc. 2020)

MILANO, STARHOTELS ROSA GRAI

Insufficient T-cell infiltration

T cells paralysis

* physiologic factors (high
interstitial fluid pressure,
hypoxia, pH)




Recently completed, active, and upcoming investigator-initiated clinical trials
at UPenn addressing tumor-specific mechanisms of resistance
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CD19 antigen loss T-cell exhaustion/hypofunction Intrinsic tumor resistance Insufficient T-cell infiltration
Phase Il study of dual targeting of Interleukin-18 secreting anti-CD19 Venetoclax-resistant CAR T overexpressing Under non-disclosure agreement
CD19 and CD20 antigens using CAR T cells [huCART19-1L18 cells] mutated BCL-2(F104L)
CD19-CAR T cells and CD20-BsAb | p|. J. syoboda [BCL-2(F104L)-CART19)
Pl: E. Chong NCT04684563 Pre-clinical completed*
NCT04889716 - ful’y accfued - LEE, et al. Cancer Discov 2022,122372
* active « recruiting KIR-CAR/Dap12-modified T cells Pl: M. Ruella
Pre-clinical completed* * clinical trial planned

*Wang, et al. Cancer Imm Res 2015;3:815
Pl: S. Schuster
NCT06544265
* active * recruiting
CD5 knockout CAR-T cells

Pre-clinical completed®
*Patel, etal. Sci Imm 2024;1%:5(37):eadnE502

PI: S. Barta
NCT06420089
* active (forT-cell) + recruiting
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CD19 antigen loss or downregulation
Early (prehistoric) CTLO19 efficacy data from Penn and CHOP

CR rate and CD19 loss at failure
Disease N CD19 loss at PD
100 % $1%

ALL! 30 3/ B
LL 7 57%
60% 43%
FL + DLBCL? 28 1/5 0% 2% 9%
20%
" o I
3 o
CLL 14 0/10 ALL FL + DLBCL

1% CR m% CD19 loss

* More responsive diseases seem more likely to fail due to CD19 loss
* Less responsive diseases, like CLL, require alternative explanations

IMaude S, et al. NEJM. 2014; 371(16): 1507-1517; 2Schuster SJ, et al. N Engl J Med. 2017;377(26):2545-2554; 3Porter DL, personal communication 2018 Mar 12.
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* Recruiting UPenn clinical trial addressing CD19 antigen loss or downregulation

Phase Il Study of Dual Targeting of CD19 and CD20 Antigens Using Sequential CD19-directed 4-1BB-CD3{ CAR-T Cells Followed by

Rationale: Mosunetuzumab or Glofitamab in Relapsed or Refractory DLBCL or Transformed FL

Early administration of CD20:CD3 bispecific antibodies (mosunetuzumab or glofitamab) after CD19-directed CAR-T cell therapy may enhance
tumor cytotoxicity by:

* synergistic or additive B cell cytotoxicity via simultaneously targeting two different B cell (tumor) antigens, i.e., CD19 and CD20

* reducing CD19-negative tumor cell escape by targeting a second B cell antigen

* enhancing in vivo expansion of CART cells, as observed for T cells in general, after bispecific T cell engaging antibody exposure

ClinicalTrials.gov Identifier: NCT04889716

Recruitment Status @ : Recruiting
First Posted @ : May 17, 2021
Study Type O Intervontional (Climcal Trial)
Estimated Envollment @ © 42 paricapants
Allocation:  Non-Randomezed
Intervention Model:  Sequential Assignment
Actual Study Stan Date @ November 5, 2021
Estmated Primary Completion Date @ :  December 31, 2023
Estimated Study Completion Date @ ©  December 31, 2025

PI: E. Chong
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Dlsease-speaﬁc determlnants of CAR-T success or failure

« UPenn clinical trial addressing T cell exhaustion
Phase | Trial of huCART19-IL18 Cells in Patients With Relapsed or Refractory CD19+ Cancers

The NEW ENGLAND JOURNAL of MEDICINE

Rationale

to utilize IL-18 as a pro-inflammatory cytokine to:

“ ORIGINAL ARTICLE ” * enhance CAR T cell proliferation

* recruit additional immune cells into the TME to mediate
antitumor effects toward CAR-T resistant tumor cells

Results

N = 21 received huCART19-1L18

Median follow-up: 17.5 months (range 3 - 34)
* 3-months ORR: 81% (90%Cl, 62-93)
* 3-months CRR: 52% (90% Cl, 33-71)

Enhanced CAR T-Cell Therapy for

Lymphoma after Previous Failure

Jakub Svoboda, M.D.,} et al Three-Month Response (all patients and by lymphoma Response Rate at 3 Months by Prior Progression-free Survival
subtype) Product Subtype 2 100
N Engl ) Med 2025;392:1824-35. K
DOI: 10.1056/NEJM0a2408771 E 75
Copyright © 2025 Massachusetts Medical Society. partial Partial response s w0
artial response
? Complete response &%
Complete response S
100+ s 25 Median progression-free survival,
Table 1. Characteristics of the Patients at Baseline.* 100+ 20 2 8.7 mo (90% Cl, 5.4-NR)
33 33 & ot T T T T T T 1T T T
Patients w 80 0 3 6 9 12 15 18 21 24 27 30 33
Characteristi N=21 -
aracteristic =2 g % = H 80 Months since huCART19-IL18 Infusion
Median age (range) — yr 64 (47-74) ] E No.atRisk 21 16 7 333 2 21
. 3 4 4
Male sex— no. (%) 16 (76) é' 60 25 67 67 % c0 30 o- at Ris 6
ECOG perfc - —no. (%) ° .
performance-status score — no. (%) H o §° o Overall Survival
o 2(109) Previous CAR therapy — no. /total no. (%) g 404 I H 2 100
1 19 (90) CD28-based product 10/20 (50) 8 H 30 3
Lymphoma subtype — no. (%) Axicabtagene ciloleucel 8/20 (40) & 204 & 20 s
Large B-cell lymphoma 12(57) Brexucabtagene autoleucel 2/20 (10) :5) 50
Diffuse large Bl ymphon, not ather 3(38) 4188-based product 10/20 (50) o ol &
wise specifie NHL LBCL FL MCL Prior Prior E 25
Transformed follicular lymphoma 2(10) Tisagenlecleucel §/20(40) (N=21) (N=12) (N=6) (N=3) 41BB  CD28 4
5
High-grade B-cell lymphorna 16) . L‘5°“f"ge”“_'“a’;'““' 220/09) (N=10)  (N=10) e
T-cell histiocyte-rich large B-cell lym- 15 esponse to previous therapy 4188
phoma Progressive disease — no. total no. (%) 7/20 (35) (N=10) Months since huCART19-IL18 Infusion
Follicular lymphoma 6(29) Median progression-free survival — mo 6.7 (3.1-102) No.atRisk 21 20 16 14 13 10 8 7 6 4 2
(90% C1)
Mantle-cell ymphoma 3(14)

* mitigate the potential impact of CAR T cell exhaustion

Lth MEETING ON INNOVATIVE IMMUNOTHERAPIES FOR LYMPHOID MALIGNANCI

* Median DOR: 9.6 months (90% Cl, 5.5-NR)

Pl: J. Svoboda
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* Recruiting UPenn clinical trial addressing T cell exhaustion or hypofunction
CD19-directed KIR-CAR/DAP12-modified cells for CD19+ lymphomas

Rationale: KIR-CAR/Dap12 expressing CAR T cells have potent in vivo antitumor activity that is resistant to the tumor- and/or TME-induced
T-cell hypofunction observed with CD37-based CAR T cells. This potent activity may be of benefit in LBCLs with bulky disease.

- KIR-CAR/Dap12

Solid tumor model

B-cell tumor model

KIR2DS2 KIR-CAR

Nd
ast
extracellular g v, scFv
domain @ §
*
¥ s-s
OOCOOOO] 000000000
QOO0 L0000

KIR2DS2
TM & cytoplasmic
domain

DAP12

DAP12

Tumor volume (mm?)

1,500+ Mock

$81-KIRS2/Dap12
$S1-¢

$81-28¢

SS1-88¢

1,000

Fttsd

500

Days
NSG mice injected with EM-meso cells and treated
with mesothelin-specific SS1scFv-directed CAR T cells

Total radiance (p/s/cm?/sr)

10!1.
- Mock
10194 - cD19BBC
-~ CD19
109 4 ¥~ CD19KIRS2/Dap12
108 4
107 4
G
106 .
10°% T v v )
0 20 a0 60 80

NSG mice engrafted with CBG-labeled Nalm6cellsand

Days

treated with CD19-directed CAR T cells

Ltth MEETING ON INNOVATIVE IMMUNOTHERAPIES FOR LYMPHOID MALIGN

2Wang, et al.

IMoon, et al. Clin Cancer Res 2014;20:4262-73.

Cancer Imm Res 2015;3:815-826. (data show on the right)
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CD5 KO CART cells can enhance efficacy in multiple liquid + solid tumor models

B-CELL LEUKEMIA AND LYMPHOMA

T-cell leukemia or lymphoma

CD5 KO vs Traditional CD19 CAR-T

Tumor burden

8(

OVARIAN CANCER
CD5 KO vs Traditional HER2 CAR-T
In vitro Incucyte tumor killing

CD5 KO vs Traditional CD5 CAR-T -
1071+ P’ 60000
= 1010 2
1012 ! £ PC-3 cells al
- = 109, g - -3 cells alone
5 t,’ 40000 -@ UTD Mock
% 108 g @ CART-HER?2 Mock
11 g £
10 = 107+ I— @ CART-HER2 CD5 KO
105,
10
'6‘1 0 108 . ‘ ‘ \
\Q_ 0 10 20 30 40 i 0 A
= 10 9 Days after Nalmé injection Hours of Coculture
x
=}
L 1084
— PANCREATIC CANCER
© HODGKIN LYMPHOMA o .
3 CD5 KO vs Traditional CD30 CAR-T CD5 KO vs Traditional Mesothelln CAR-T
= 107 Tumor size Tumor size
2500 1012+ *- Mock KO UTD
. - CD5KOUTD
6. oooo | 10" ~+ Mock KO CARTmeso
10 g 200 e ~+ CD5 KO CARTmeso
E g 1014
105 : : : : | @ 1500 é 10°4
2 =
0 10 20 30 40 50 2 10| g o
. . =] 107+
Days after Jurkat injection 5 s .
b 108
Ruella lab data i -
1 T T T
Patel RP, ASH, 2022 #662 0 T T T T 1 0 50 100 150

Weeks Post-Infusion
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Days post CAR T cell injections
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Grazie / Thank You!

"Creativity is intelligence having fun.“

- Albert Einstein
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