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CAR T cell therapy
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[Bridging therapy]

Product preparation

scFv single chain variable domain
HLA-independent T cell activation against cancer
cells

Costimulatory domain (CD28 of 4-1BB)

Enhances proliferation, cytotoxicity and persistence of
CART cells

CD3-zeta domain
Proliferation, activation and cytotoxicity of CAR
T cells

T cell expansion

Lymphodepletion

CART cell

Response evaluation

Screening Apheresis >

2 - 4 weeks
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Anti-CD19 CAR T cell t

ELIANA trial (Tisagenlecleucel - Kymriah®

~

Event-free and Overall Survival
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Owerall survival

Evant-free survival

Mo. of MNo.of Median
Patients Ewents Survival Rate até& Mo

mo % (95% Cl)

Overall Survival 75 19 18.1 90 (81-953)
Event-free 75 27 niot 73 (60-82)
Survival reachad
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Months since Tisagenlecleucel Infusion

Maude et al. NEJM 2018; 378: 439-448
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nerapy in rel/refr ALL

tisagenlecleucel

FMCE3

[sh1:]

a1
' CD3 zeta
U Penn

JULIET
CTL-019

Age 3 - 21 years

92 pts enrolled - 75 pts received infusion

= ORR=81%

CRI/CRI = 60%/21% (all evaluated for MRD were neg)
80% of patients MRDneg at 3 mths remain in CR > 2 years
No relation between cell dose and

« Expansion
* Clinical responses

Persistence of tisagenlecleucel in blood for up to 20 mths



axicabtagene ciloleucel

Anti-CD19 CAR T cell therapy in advanced lymphoma*

JULIET trial (Tisagenlecleucel - Kymriah®) ZUMA-1 trial (axicabtagene ciloleucel - Yescarta®)

Progression-free Survival Progression-free Survival
100

1.0

L
0.95 Patients with complete response NCI
0.8-] =3 507 ZUMA-1

o g
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5"; 0.6 -:-;: 60
58 05 £ 5o
%a 0.4 All patients E 404 iy -
_§ E 0.3 g 30
a 0.2 ? 204 Median (95% CI)
0.1 o 10 mo
0.0 : | | , | : : | : . 5.8 (3.3-NE)
0 2 4 6 8 1o 12 14 16 18 0 1 2 3 4 5 6 7 % 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Months since Infusion Months
Schuster et al. NEJM 2019; 380: 45-56 Neelapu et al. NEJM 2017; 377: 2531-2544
= 165 enrolled - 111 pts received infusion - 93 evaluable = 111 enrolled - 101 pts received infusion
* ORR=52% * ORR=82%
= CR =40% > 79% relapse-free at 12 mths = CR=54% > 77% CCR
= No association between responses and = Higher CAR T levels in blood associated with response
« CD19 expression on tumor cells
+ Expression immune checkpoint inhibitors *Expected ORR = 26% (CR 7%) and OS at 2 yrs = 20%

(SCHOLAR-1 study (Crump et al. Blood 2017; 130: 1800-1808)
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Tisagenleceucel reimbursement

» Relapsed/refractory acute B cel lymphoblastic leukemia
- Children and adults up to 25 years

» Diffuse large B cel lymphoma
- Having been treated with at least 2 lines of systemic treatment

» One single infusion is reimbursed

» 4 centers accredited in Belgium
- UZ Gent, UZ Gasthuisberg KUL, CHU Liege and St Luc UCL

» EXpensive treatment!
- 320000 E

B
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Toxicity of CAR T cell therapy

» Cytokine release syndrome (CRS)
- Cytokine “storm” associated with T cell expansion
- Related to CAR T dose level
- Symptoms = fever, tachycardia, hypotension, hypoxia
- Within first week after CAR T infusion
- Incidence = 50-90% (20-25% grade = 3)

- Early intervention with tocilizumab + steroids reduces grade = 3 incidence to < 5% (with no effect on
CAR T efficacy) (Topp et al. ASH 2019; abstract n° 243)

» Neurotoxicity
- Mechanism poorly understood (endothelial cell activation? blood-brain-barrier? cytokines?)
- Mostly related to anti-CD19 CAR T cell protocols
- Symptoms = confusion, tremor, aphasia, encephalopathy, seizures, cerebral edema
- First weeks after CAR T infusion
- Incidence = > 60% ( 50% = grade 3), generally transient
- Treatment = steroids, supportive

» Other

B
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Ongoing progress

Design of CARs

= New targets: CD20, CD22, CD38, CD37
scFv <cFv = Double costimulation (CD28/4-1BB)

* Inducible cytokine secretion (IL-12, IL-18)
. . . . - Bispecific CARs (e.g. CD19/CD20, CD19/CD22, CD38/BCMA)
» Fully human CARs (= prolonged persistence)
i ¥ Wi i | Rt

= scFv recognizing 2 epitopes of target antigen

CD28 4-1BB

5 .
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LEGEND-2 (rel/refr MM)

Binding Domains

Progression-Free Survival

* PFS prolonged over 2 years for patients achieving CR (median follow-up, 25 mo)

* 100
, * . With CR
] e o B | mPFS:28.2mo
W ' VHH r A ey, | (95% CI, 19.9-NE)
: L S % -e,—l_M 30-mo PFS:
g 60 48.5%
%‘% _I_I_-'-'l— | 1
. &% 40 .L\I_——‘—‘_ee—o Total
aw 7 ota
: -
. ; 30-mo PFS:  —e—=—= (9?5%[ ;gégglom
' o 20 - Without CR 35.7% 0l 9. -
mPFS: 3.2 mo
95% Cl, 1.7-6.4
CD3§ 0 T T T T ( I - : T }) T T I T T
0 3 6 9 12 15 18 21 24 27 30 33 36

PFS (months)

Patients atrisk
LCAR-B38M —&— Patients with CR 42 42 41 37 34 31 27 23 14 9 4 2 1
—&— Patients without CR 15 8 5 0 0 0 0 0 0 0 0 0 0

—— Total 57 50 46 37 34 31 27 23 14 9 4 2 1

Rik Schots — UZ Brussel-VUB at



Ongoing progress

Screening Apheresis

<IIIII

[Bridging therapy] Lymphodepletion

' t l Neurotoxicity I
>

Product preparation

>

2 - 4 weeks

Allogeneic CAR T cells (“off-the-shelf”)
“Point of care” CAR T cell production

B
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T cell expansion

CAR T cell Response evaluation
infusion Follow-up

<IIIIIIIIIII

Management of toxicities

Enrich T cells for central memory-like phenotype
CD4/CD8 fixed composition at infusion (Liso-cel — Seattle)

4.IIIIIIIIIIIIIIIIIIIIIIIIIII

+ Sequential infusion (antiCD19 - anti-BCMA)
* Increasing persistence (e.g. pembroluzimab)
« Combinations..




Summary

High response rates in patients with advanced hematological malignancies
Responses are profound and durable but relapses do occur

Toxicities (CRS, neurological, immune deficiency, ..) are managable

Improvement at several levels is tested in phase /1l trials

Phase 3 trials are ongoing

CAR T cell therapy is likely to be introduced at an earlier stage in high-risk patients

vV vV v v v vY

Cost should go down!

B
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Mesothelin-targeted CAR T-cell therapy
Regional delivery of mesothelin-targeted CAR T cells for pleural cancers:

safety and preliminary efficacy in combination with anti-PD-1 agent

Clinical responses with and without addition of anti-PD-1 antibody

2019 ASCO Annual Meeting, Chicago Responses of all patients (n=27) Responses of mesothelioma patients (n=16) that
=1 |/ received Cyclophosphamide and CAR T-cells and

Memorial Sloan Kettering

|
; at least 3 doses of anti-PD1 antibody with
Cancer Center. ‘ imum 3 months follow-up

Prasad S. Adusumilli, Marjorie G Zauderer, Valerie W Rusch, Roisin E O'Cearbhaill, Amy Zhu,
Daniel Ngai, Erin McGee, Navin Chintala, John Messinger, Waseem Cheema, Elizabeth F Halton,
Claudia R Diamonte, John Pineda, Alain Vincent, Shanu Modi, Steve Solomon, David R Jones,
Renier J Brentjens, Isabelle C Riviere, Michel W Sadelain

PD-1 checkpoint blockade rescues CAR T-cell efficacy

o mesotretoma
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Intrapleural CAR T cells + syste;it;' anti-PD1 antibody
administration are well tolerated

No evidence of CAR T-cell related AEs
>Grade 2 (CTCAE V.4)
* No neurotoxicity

* No cytokine release syndrome (CRs)
* No on-target, off-tumor toxicity

Following ant-PD1 agent administration -
’(fn:aﬁeﬂts dmlopedSOB(pmdesZ& 3)
- patient Rx with IL-6 blockade
doses) and steroids, Currently off ox;':;v
* One patient treated with short term steroids

(3 doses), back on ant-Pp1 agent

iICasM28z CAR

Intrapleural administration
27 patients treated
Otheboma, pheural metas
anm-:-mu
CAR T-cett
oot transduction is successful
s MHMCO‘MCDHTCOIM

h

°

CR — Complete response

PR — Partial response

SD - Stable disease

POD — Progression of disease

37% had 23 lines of therapy

Cyclophosphamide ‘
Ppreconditioning in cohorts 2.8 |

IR - intervention radiology

Epithelioid mesothelioma patients survival

From diagnosis
Netson D et sl J Clin Oncol 2018 Flores R et 8l J Thorae Oncol 2007

MSK data
(1=939)

Since CAR T-cell i

Overall survival (OS) following
trimodality therapy in

Jeco

(national database, n=242)

JTO (MSK) (n=207)

Current trial (n=23)

NR = median survival not reached in 24
months follow up period

s is a phase | trial designed 1o investigate safety)
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CAR T cells: more difficult for solid tumors

Prof Dr P. Coulie, De Duve Institute UCL
Immunology




Tumor cell

tumor-specific
protein,
peptide
or amino acid (neoantigen)

T-cell receptor Stimulatory coreceptor

(CD2s, ...

T-cell




tumor-specific

protein,

peptide

or amino acid (neoantigen)

“‘tumor-specific’
surface protein

T-cell receptor ]r CAR

Frequent Rare

Several per tumor cell But possible with some
differentiation antigens
on dispensible cells (!)
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Baseline

Conventional histopathology

IHC (e.g. PD-L1, CD8+, ...)

Multiplex IF

Gene Expression Profiling

Mutation analysis (TMB)

T-Cell Inflammed

Tumor Microenvironment

"Hot Tumor”

T-Cell Excluded
“"Cold Tumor”

T-Cell Neglected
"Cold Tumor"
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PD-1/PD-L1
T-Cell Inflammed .
Tumoer' Microtnf/lironmfn’r As The Un'que

“Hot Tumor” "Gatekeeper”
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Anti-PD-1 mAb
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PD-1/PD-L1
T-Cell Inflammed .
Tumoer' Microtnf/lironmfn’r As The Un'que

“Hot Tumor” "Gatekeeper”

Median PFS, mo (35% €1

HR (5% 1l 3 91 vz o505 | 0504000
HR (95% CIj s NIVG® | -

T T T T T T T T T T T Tt ™1
0 3 8 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69
No. at risk Maonths.
NIVOWPI 314 216 174 155 136 131 124 117 110 104 101 &7 95 91 90 B8 82 79 76 @9 45 1
NIVO MG 177 181 132 120 112 106 103 7 &8 84 80 78 76 T3 71 68 65 65 60 40
P35S 136 78 S5 45 42 M W M 20 0 2% 21 18 W W T 15 15 15 18

Melanoma

Nivolumab + Low-Dose Ipilimumab as First-Line Therapy in Microsatellite
i ir D Metastatic Colorectal Can

MSI-H CRC

Nghiem et al NEJM 2016

Viral Status (N=24)

150 —e— Negative —e— Positive

Figure 1. NGS Workflow
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Figure 1. NGS Workflow
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T-Cell Inflammed

Tumor Microenvironment

"Hot Tumor"

PD-1/PD-L1
Plus additional
ICT

Terminally

Naive differentiated
@ Effector memory T cell
T-bet"
EOMES
PD-1'"% T-bet* Cytotoxic
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VBERIES 2 Effector Effector e
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N. O PD-L1 IFN-y Granzymes
aive PD-1 therapy | meki Ant 2
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Teell  MEK gport-term =1 | — ,_,F) 0 NF-a
memory PD-1 therapy
T cell
@ = .
Exh d Hyp |
effector T cell effector T cell
(recoverable) (unrecoverable)
PD-1™d PD-1"&h
T-bet*" LAG-3*
EOMES* TIM-3*
T-bet'”™
EOMES"

Chen D and Mellman |, Nature 2017

Activated caspase?

Ligond - drected Antibodies
Anti-PD-L1: BMS-030550
MPDLA

MSB0010718C
MEDI4730

Ligand - directed Antibodies
Ant-CDT70: BMS-030561

ARGX-110

Best Change in Target Lesion Size by LAG-3

and PD-L1 Expression

LAG-321%
n=29

&2 L8888 ¢88

Best percent change in sum of target
lesion diameters from baseline*®

g

Pink: PD-L12 1% Bilue:

LAG-3 < 1% LAG-3 Unknown
100 n=17 1004 n=8
80 804
L 60
24% with tumor 2% with tumor
40 redustion 40 reduction
20 l 20 l
04 - 0
2 2
-40 -40
60 60
-80 -804
~100 -1001

PD-L1<1% Gray: PD-L1 unknown

Ascierto P et al,
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T-Cell Inflammed

Tumor Microenvironment Epacadostat Plus Pembrolizumab Versus

“w HOT Tu mo r." Pembrolizumab Alone in Patients With

Unresectable or Metastatic Melanoma: Results of
the Phase 3 ECHO-301/KEYNOTE-252 Study

Georgina V. Long,' Reinhard Dummi mid Hamid,* Thomas wsk stian

ph
Demidov, " Caroline R
Mark Jones,™® Scott J. Diede

2WASCO. 2t .

IDO1, Treg, ...

Overall Survival

Number at risk

Figure 1. NGS Workflow
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Number at risk
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dTeell
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APC activation

B-catenin
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4 NK cell
recruitment

4 T cellinfiltration
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Oncogenic pathway activation
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Progression-Free Survival

Median (85% CI), HR
100 PFS mo® {95% CI)*
ol Pembro+D+T 169 (113-27.9) 053

B Placebo +D+ T 107 (7.2-16.8) (0.34-083)

£ 24-mo PFS

g 1%

LA L S e e
2 4 6 B 101214 16 18 20 22 24 26 28 30 32 34 36 38 40

No. at rigk Time in Months
+D+T 60 55 50 40 38 36 32 27 26 22 21 20 1715121211 8 § 3 0
+D+T B0 60539363027 223191413 9 8 6 4 3 2 2 2 0
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Melanoma

Gene.‘-ic A Overall Survival
Oncogenic pathway activation 1
[Constitutive Resistance to IO]

— gy
gy
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Pembrolizumab-axitinib

Sunitinib

W T_Cell Excluded

"Cold Tumor”

Patients Who Were Alive (%)
3

Epigenetic

Tumor transcriptinal program 0] Pl e ALOAT

Py 1T NN |||m

[Acquired Resistance to IO] O 3 : )
U Months
e

No. at Risk
Pembrolizumab-axitinib 432 417 378 256 136 18
Sunitinib 429 401 341 211 110 20

co

Figure 1. NGS Workflow
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MSS CRC
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Pier F. Ferrucci et al. SMR AM 2019; Rini et al. NEJM 2019; Fukuoka et al. ASbJJA 2019



Baseline

1

T-Cell Neglected
"Cold Tumor"

—

Defective
priming

Case Illustration — 80y/o female
PD following pembrolizumab and ipilimumab

Loss of antigenicity
(Ag-loss, mutations APM-,
Mutations IFN-, STING pathway)

Insufficient
foreignness

FIGURE 1, Tal
nd systemic eff

imogene laherparepvec (T-VEC) is a viral oncolytic immunotherapy designed 1o produce both local
fect resulting in tamor lysis and death.

Dusth o et
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s
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Local Effect: Systamic Effect:
Tumor Cell Lysis: Tumor-Specific Immune Response

* Reproduced with permission from Amgen.
GMCSF

M
Targeting system

soluble, affinity =

enhanced T cell Affinity

receptor

Effector function
Anti-CD3 scFv

3) sanmwv
@ semze |

CART cell

Cancer cell
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Mechanism behind combo superior efficacy

Prof Dr P. Coulie, De Duve Institute UCL
Immunology




Rational for combinations: different mechanisms-> less primary or secondary resistance
Almost all resistances have a genetic cause within the tumor cells.
Combination works when the mutations that confer resistances are transmitted independently.

Thus multiple resistant are rare (106 x 106 = 1012 or about 1 kg of tumor)
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/Lymphoid structure \ / Tumor site \
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) Primin Proliferatipn,
Naive T cell > 9 differentiaﬁoln/

(first activation)

Professional
APC (DC)

4-48h after
antigen recognition
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Disclaimer

While Bristol-Myers Squibb uses reasonable efforts to include accurate and up-to-date
information in this material, Bristol-Myers Squibb makes no warranties or representations as to its
accuracy. Bristol-Myers Squibb assumes no liability or responsibility for any errors or omissions
in the content of the material. Neither Bristol-Myers Squibb nor any other party involved in
creating, producing or delivering the material is liable for any direct, incidental, consequential,
indirect or punitive damages arising out of your access to, or use of, the material.

You should assume that everything you see or read on this presentation is copyrighted, unless
otherwise noted, and may not be used without mentioning the source. Bristol-Myers Squibb
neither warrants nor represents that your use of materials displayed on the Site will not infringe
rights of third parties not owned by or affiliated with Bristol-Myers Squibb.

Nothing on these presentations should be construed as the giving of advice or the making of a
recommendation and it should not be relied on as the basis for any decision or action. BMS, nor
other parties involved, accepts no liability for the accuracy or completeness or use of, nor any
liability to update, the information contained on this Presentation. These materials are provided
"AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT.
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