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Cell therapy in solid tumors
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The cure starts here.

B Adoptive cell transfer

personalized cancer immunotherapy that involves the administration of a
patient’s own autologous immune cells

#Chimeric -

antigen receptor
(CAR)

Tumor cell

Antigen
processed and
esented by MHC

Antigen
expressed on
e cell surface

TUMOR INEILTRATING LYMPHOCYTES. T-CELL RECEPTOR (TCR) DIRECTED CHIMERIC ANTIGEN RECEPTOR (CAR)
AGAINST A PARTICULAR TARGET
ANTIGEN
® PERIPHERAL BLOOD

0% 3 e,

Steven A. Rosenberg, and Nicholas P. Restifo Science 2015;348:62-68 o
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Increase from 2017 to 2019 : 300% in Cell therapy

Therapy type Year

Immuno-oncology Drug Development in
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T cell-targeted 2019 — 408 | 98 [ 73 W 620
immunomodulator 2017 223 | 60 [36]] 332
Other( 2019 - 615 [ 103 [ 113 W 1877
i taor 2047 2£7 | m
Collth [ 2019 - 616 \ 261 | 304 Bl 1,202
‘ elttherapy = ;017 179 [ 112 | 109 _]405
Cancer vaceine [ 2019 397 [ 137 [ 724 1799 Clinical stage
- 2017 - 261 [ 130 | 178 Bl 612 [ Approved
Oncolytic virus — 2019 138 | [ ]195 B Phase Il
20174 95 | [ H164 (] Phase Il
CD3-targeted (2019 {131 ] []183 LPhase |
bispecific antibody | 2017 {47 81 [ Preclinical
I I I I I I I I I I I I I
0 100 200 300 400 500 600 700 800 900 1,000 1,100 1,200 1,300
Number of active IO agents
K 0
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Yia Xin Yu, Nature Reviews Drug Discovery, Decembef 2019
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B  Condition Type = Melanoma
® Gastrointestinal Cancer
® Leukemia
® Lung Cancer
® Unspecified
® Other

l ()"/:)

®m Sarcoma
® Ovarian, Fallopian Tube, and Peritoneal Cancer
¥ Neoplasm
® Myeloma
® Bladder Cancer
# Kidney Cancer
% Breast Cancer
% Skin Cancer
Cervical Cancer

“ Mesothelioma

Brain Cancer

[
Zhang 2019 ~*CDDF
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ACT for cancer timeline

transfer of

lymphocytes Lymphodepleting C?19 AR bi6 caR
inhibit growth Chemotherapy added to Firct OF.C-LL ‘ Tisagenleucel
Of Carcinogen . . IrS Lentivirus or ALL. and
. ACT in TIL for metastatic CD19 FDA GRANTS axicabtagene
induced rat melanoma used for BREAKTHROUGH FDA approvals
sarcoma CART transduction DESIGNATION
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FDA grants
breakthrough
designation
LN-145 for
cervical
cancer

1t 1 L) L) Tt 1
4 4 \ 4 4

First ACT (TIL) Use of genetically modified NY-ESO Response with

in Melanoma TCR reactive against TCR for TCR directed
(Rosenberg et MART1 melanoma antigen sarcoma against
al NEJM) (Morgan et al, Science) mutated ERB2
in bile duct
carcinoma
Adapted from Nat Rev Cancer. 2008 Apr; 8 (4) 299-308 and ::: QDDF

Science 2015, April, 3, vol 348 issue 6230 ] -_ ‘

*
4

Personalized
TILs directed
against 4 TAA
complete
response in
breast cancer
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TIL

Reinfuse post-

Select and g
expand to
10% cells

O@
90

lymphodepletion

Steven A. Rosenberg, and Nicholas P. Restifo Science 2015;348:62-68

71
Assay for
specific tumor =
recognition

Excise
tumor

Plate
fragments

Culture with
6000 IU/mLIL-2
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in advanced metastatic melanoma patients who progressed on multiple prior therapies including anti-PD-1

Amod Sarnaik', Nikhil |. Khushalani', Jason Alan Chesney?, Harriet M. Kluger®, Brendan D, Curti*, Karl D. Lewis®, Sajeve Samuel Thomas®, Eric D.Whitman’, Omid Hamid®, Jose Lutzky”,Anna C. Pavlick'®, Jeffrey S.Weber'®, James M.G, Larkin'’, Debora Barton'?, Kelly DiTrapani'?, Renee Wu'2, Maria Fardis'2, John M. Kirkwood'?
chensive Cancer Center.Aurora, CO; “Universit J/ 3 tem

'H. Lee Moffier Cancer Conter. Tampa, FL: JJames Graham Brown Cancer Center, Univorsity of Louisville. Louisville, KY; "ale School of Medicine. New Haven, CT. *Earle A Chles Resoarch I
2

162 ASCO ANNUAL MEETING | MAY 31 JUNE 4,2019 | CHICAGO, IL. USA

Safety and efficacy of cryopreserved autologous tumor infiltrating lymphocyte therapy (LN-144, Iiflleupel)

¢ Robert W, Franz Cancer €

Cancer Care, Morristown, NJ: *The Angeles Clinic and Research Institute, Los Angeles, CA; Mount Sinsi Comprehensive Cancer Center, Mians, FL: “Laura and Isaxc Perimutter Cancer Cener,NYU oy ngone e Modical Genter, New York. N

followed by IL.2

Miminestration

lovance Biotherapeutics Inc. ASCO 2019 by A Sarnaik et al. c
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Tumor Fragment Culture (Pre-REP) l l days Direct
Rapid Expanuon (REP) 1 dayy to REP
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lovance Biotherapeutics, Inc.. San Carlos,

Unresectable or
metastatic
melanoma

treated with 1
systemic prior
therapy including

a PD-1 blocking
antibody and if
BRAF V600
mutation positive,
a BRAF or
BRAF/MEK

y of Florkds Heakth Cancer Center at
CA: "Metanoma Program, UPMC Hilman Cancer Center, University of Pittsburgh, Pitsburgh. PA

For more information, please contact
kellydicrapani@iovance.com

Ortando Health, Ortando, FL. "Athantic Heakth System

Cohort 1:
Non-cryopreserved
TILproduct(Gen 1) }
N=30 1™
Closed to enroliment 1 Cohort 3:
' 4 TiLre-treatment
' N=10

Cohort 2:
Cryopreserved

' TIL product (Gen 2)

N=60

Closed to enrollment

Cohort 4 (Pivotal):
Cryopreserved
TIL product (Gen 2)
N=75
First patient dosed




&
‘ unveins FUNacion

ST RT I Timénez Baz
Lifeleucel (LN-144) results in melanoma

'Objective Response Rate (ORR)
i ez T oo bl i (2
S — 8 1% of patiants had a Lifileucel best overall response rate
IR PR reduction in tumor w0 N=12
Stable Disease (SD) 28 (42%) burden Best Overall Response PO WSO WP MICR
Progressive Disease (PD) 7498 * Mean Time to 7
Non-Evaluable 4 (6%) response 1.9 months &

>3 (’ (range 1.3-5.6)

* All assessments are

r'a

Disease Control Rate (DCR)
- Duratic o Ve f

on of Resp

Min, Max v 1.4+, 198 +

% Change from Baseline
8
1

o~
4 byRECIST1.1 i e
- m -
LRI I SN et |
PristARLENLOS are greater than 30% 80—
Yes (n=53) 20 (38)
No (n=13) 5 (3%) 100 N=50
“BRAF Mutation Scatus AR e SRR SRt S RAGGRARAASRARRR AR AR ARNSAASIITIEGIR
Mutated (V6OOE or V6OOK), (n=17) 8 (47) Patient No.
Non-Mutated (n=49) 17 (35)

* Cohort 2: Lifileucel Infusion Product and TIL Therapy Characteristics
— Mean number of TIL cells infused: 27.3 x 10°
~ Median number of IL-2 doses administered was 5.5

lovance Biotherapeutics. Presented at ASCO 2019 by A Sarnaik etal. “«*5%%
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182 ASCO ANNUAL MEETING | MAY 31~ JUNE 4,2019 | CHICAGO, IL. USA

Safety & efficacy of adoptive cell transfer using autologous tumor infilirating lymphocytes (LN-145)

for tfreatment of recurrent, metastatic, or persistent cervical carcinoma

Robert Morris'®, Koji Matsuo'', Stepha:
The University of Texas - MO Andorson Ca
Mreversity Hotpinats Bristol Beistol, United

ot Hophins School of Medicine, Balimon

Recurrent,
metastaticor
persistent

cervical
carcinomawith 1
prior therapy

lovance Biotherapeutics. Presented at ASCO 2019 by A Tas7aeri et al.

Simon’s two-
stage design

Expanded cohort

N=59

o CDDF
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METHODS

* Data extract as of 14 May 2019
* Safety & Efficacy Sets: 27 patients who underwent resection

for the purpose of TIL generation and received LN-145 infusion

RESULTS

Table |. Patient Characteristics

CHARACTIARTIC
Mol

Min Mas

Prios tharspmn, n (X)

N W s tharspam
Bare
Anp
A YiGs
L “ay

Perymient

N2 (%

1432)

CHARACTERSTIC
ECOG wore.n (%) knw"r
Y0
8 (0
n
Hatploge Col Type, n (X)
Squamoun Ceoll Carvinoma
Adenca s cinerma
Asenonguamon Cartirome
Target Levon Sum of Dlmateny (mn)
Maan 30)
M, Max
Numdar of Target & Noa Target Levons (1t Bareine)
»)

Mean (M. Mas)
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182 ASCO ANNUAL MEETING | MAY 31~ JUNE 4,2019 | CHICAGO, IL. USA

Safety & efficacy of adoptive cell transfer using autologous tumor infilirating lymphocytes (LN-145)

for treatment ot recurrent metostatic or persistent cervical carcinoma

"johns Hophina

Figure 1. Efficacy of adoptive cell transfer using autologous tumor infiltrating lymphocytes Figure 4. Eﬂ'rcacy: Best Overall Response
(LN-145) for treatment of recurrent, metastatic, or persistent cervical carcinoma y
i N*é Best Cwura) Rospomre "o T
Efficacy
PATIENTS, N=27 ¥
RESPONSE (RECIST vl.1 n (% 3
Objective Response Rate (ORR) 12 (44.4%) Ll ] | . l I l
Complete Response (CR) 3(11.1%) .,t. , “
Partial Response (PR) 9 (33.3%) 6 2
Stable Disease (SD) Il (40.7%) 2 ¥
Progressive Disease (PD) 4 (14.8%) ]
Non-Evaluable 0 o< , |
Disease Control Rate (DCR) 23 (85.2%) TN ; " patent Mo ;
Median Duration of Response (DOR) Not Reached _ ‘
. » 78% of patients had a reduction in tumor burden
Min, Max (range) 2.6+ to 9.2+ months :
o — o ors * Median follow up is 7.4 months
ovance bBlotherapeutics, Inc. - P
’ * Mean number of TIL cells infused: 28 x 10”

* Median number of IL-2 doses administered was 6.0

o CDDF

."

lovance Biotherapeutics. Presented at ASCO 2019 by A Jazzaeri et al.
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FDA Grants Novel TIL Therapy Breakthrough
Therapy Designation for Advanced Cervical
Cancer

Lisa Astor
Published Online:2:55 FM, Fri May 24, 2019

- (2D - CEE - CE: =

The FDA has granted a breakthrough
therapy designation to novel tumaor-
infilirating lymphocyte therapy LN-145
for the treatment of patients with

recurrent, metastatic, or persistent I
cervical cancer who have progressed

on or after t:hF:mr.:-thﬁrﬁlpy,it1

“We are very excited that the FDA has granted LN-145 in advanced cervical
cancer Breakthrough Therapy designation. Cervical cancer patients who have
progressed on or after chemotherapy have limited treatment options. We hope
to bring LN-145 to these patients as quickly as possible,” Maria Fardis, PhD,
MBA, president and CEO of lovance, said in a statement. “The designation
allows us to expedite our development program through maore frequent
interactions with the FDA and provides eligibility for rolling review and priority
review.”

The designation was granted as a result of preliminary data from the ongoing
phase |l innovaTIL-04 trial (NCT03108495). The open-label, multicenter trial is
investigating the adoptive cell therapy with autologous tumor-infilirating
lymphocyte infusion followed by interleukin-2 for the treatment of patients with
recurrent, metastatic, or persistent cervical cancer. A tumor sample is resected
fram each patient in the trial and All patients receive a preparative non-

S*CDDF
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Company

sponsored
studies

lovance Biotherapeutics.

Regimen

Lifileucel

LN-145

LN-145/ LN-145-51

| + pembrolizumab
5 + pembrolizumab
LN-145 + pembrolizumab

[OV-2001

Trial

C-144-01

C-145-04

C-145-03

IOV-COM-202

IOV-CLL-01

Indication Partner

Melanoma
Cervical cancer

Head & neck cancer

Melanoma

Head & neck
Non-small cell lung
Non-small cell lung

Chronic
Iymphocytic
leukemia

Phase 1

Phase 2

Pivotal

2 unvermiane FUNAAcion
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LN-145
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© CD-19 targeted CAR T-cell approaches for
ALL and NHL

CRS® (grade NT-(grade
Author (trial)  Sites Phase Costim T-cell subset Vector Time® Enrolled Treated Population LDP 3+:|d 3+]d Response® Analysis
Pre-B- Maude Multicenter |l 4-1BB  Unselected Lentivirus 45 d (S) 92 75 Pediatric 95% Flu/  779%(48%) 40% (13%) § 81% Of treated
ALL (ELIANA) CPM
Lee® NCI | CD28  Unselected y-Retrovirus 7-11d (M) 21 21 Pediatric Flu/CPM 76%(29%) 29% (5%) 70% Intent to
or other treat
Gardner®? SCRI 1/11 4-1BB CD4 and Lentivirus 15d (M), 45 43 Pediatric Prefer Flu/ 93% (23%) 49% (21%) ] 89% Intent to
CcD8 53d(S) CPM treat
Hay‘a"r FHCRC 1/11 4-1BB CD4 and Lentivirus 19 d (M) 61 53 Adult CPM 75% (19%) (23%) | 85% Of treated
TemCD8 +/- Flu
Parl? MSKCC | CD28 Unselected y-Retrovirus Unknown 83 53 Adult CPM B85% (26%) (42%) § 83% Of treated
+/= Flu
Jacoby®® Israel b/1l CD28  Unselected vy-Retrovirus %-10d(M) 21 20 Pediatric Flu/CPM  80% (20%)  55% (30%) ) 0% Of treated
NHL Schuster Multicenter |l 4-1BB  Unspecified Lentivirus 54d(S) 165 111 Adult, J3% Flu/  58%(22%) 21%(12%) ] 3 mo: RR Of treated
(Juliet)®” DLBCL CPM 52%, CR
40%
Ne-:el:ﬂ:lu2 Multicenter /Il CD28 Unspecified vy-Retrovirus 17 days(S) 111 101 Adult, NHL Flu/CPM  93%(13%) ©64% (28%) ] 6 mo: RR Moaodified
(fuma) 82%, CR intent to
54% treat
Abramson®® Multicenter | 4-1BB CD4 and Lentivirus Unknown 39 14 Adult, NHL Flu/CPM  21% (0%) (14%) | 1 mo: RR Of treated
(Transcend) CcDhs 82%,
CR73%
o?
.o.. CDDF

@@®  Concer Dy Devalopmont Foum

Jacoby E, Shahani SA, Shah NN. Updates on CAR T-cell therapy in B-Ca:ﬂo:"r'tj-'ﬁignancies. Immunol Rev. 2019;290(1):39-59.
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Genetically redirected T cells for solid tumors
g Jcancer ____Recepor ___Wputeris | vepones et ______

ERBB2 Colorectal 1 (deceased resp distress lung ERBB2 Morgan, R. A. Mol.
CD28—CD137—CD3Z expression) Ther. 2010

CEA Colorectal and breast CAR: CD3( 7 0 Ma, Q.. 2002.

oFR Ovarian CAR: FcRy 12 0 Kershaw, M. H. et al.
Clin. Cancer Res
2006

CD171 Neuroblastoma CAR: CD3( 6 1 ParK, JR. Mol Ther.
2007

CAIX Renal CAR: CD3( 11 0 (+hepatotoxicity) Lamers CH. Mol
Ther. 2013

GD2 Neuroblastoma CAR: CD3( 19 3 (CR) Louis, C. U. et al.
Blood 2011

g:DDF

eoe, ancer On
o*
L ‘. ®e ‘.'.
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Regional delivery of mesothelin-targeted CAR T cells for pleural cancers:
safety and preliminary efficacy in combination with anti-PD-1 agent

q Memorial Sloan Kettering
\—/ ! Cancer Center..

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

®
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O9
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Cancer D
00,

Presented By Prag.a‘t}'x&]sumilli at 2019 ASCO Annual Meeting
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Mesothelin-targeted CAR T-cell therapy

Mesothelin is a target antigen for solid tumors

2 unvemars FUNdacion
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» Cell-surface antigen
« Expressed in majority of solid

tumors

Annual incidence

371,977

Annual prevalence
2,119,926

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting

Breast cancer
S i: Thymic carcinoma
-
Gastric cancer
50-55% E '
N\ /Mesothelioma
j » ﬂ 85-90%
Cholangiocarcinoma
. =
20\ Ovarian cancer
¢ 60-65%
Pancreatic cancer E
oo ) i
\ ([, |
Colon cancer '1\7.\‘ Endometrial cancer
4 20-25%
oo @) C—

Morello A, Adusumilli PS. Cancer Discov 2016

Canger Drug Development Forum
.,
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Mesothelin-targeted CAR T-cell therapy

Single dose of CAR T cells administered intrapleurally

Cohort PT|Age/ Dia sl Route of
# | sex gnosis Histology | Stage | Line of Administation .
Hheteey 37% had 23 lines of therapy

1 1 59F Lung Cancer Adeno Ca 4 Pleural catheter
3e5/kg 2 B69M Mesothelioma Epithelioid 6 Pleural catheter
(no cyclo) 33 66F Mesothelioma Epithelioid \Y 5 Pleural catheter
4 56M Mesothelioma Epithelioid IV 6 Pleural catheter 1
3 g/k 5 70F BreastCancer Intraductal Ca \Y 9 IR CyC|0phOSphamlde
€K 72M Mesothelioma  Biphasic 1A 2 IR sy : -
3 7 T70M Mesothelioma  Epithelioid A 2 Pleural catheter precond |t|0n|ng N COhortS 2-8
8 73M Mesothelioma  Epithelioid 1B 6 Pleural catheter
166/kg g 66M Mesothelioma  Epithelioid IV 4 IR
10 70M Mesothelioma  Epithelioid 1B 2 Pleural catheter - : :
e 11 74M Mesothelioma  Epithelioid 1B 2 Pleural catheter IR - Inte Nentlon rad |0|09y
3e6/kg 12+ g6M Mesotheloma  Epithelioid ~ IIB 2/5  Pleural catheter
5 13 76M Mesothelioma  Epithelioid A 2 IR
14 69M Mesothelioma  Epithelioid 1A 2 IR
6e6/kg 15 71M Mesothelioma  Epithelioid 1B 2 Pleural catheter
16 T77F Mesothelioma Epithelioid IV 7 IR '
17 71M \Mesoihelloma | sic A 2 IR
. — 3 :
3
3
2

* Patient #12 re-infused at week 51
e, DD

... Cani Dr ug Gevelopment Foru

Presented By Prasa'd-AGusumllll at 2019 ASCO Annual Meeting
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> Mesothelin-targeted CAR T-cell therapy

CAR T-cell persistence in peripheral blood

» CAR T-cells detected in peripheral t?lood I CART cells vector copy number -
from day 2 to 42 weeks (as well as in pleural (VCN) as detected by PCR =
fluid) 1000

-E‘ — PT 9

» Reduction in serum SMRP (soluble : ,//\ —rr
mesothelin related peptide) values observed | § ™ YA
as shown below ] s

10 s

;o i . alll L
g 2% H H N : | P12
;\f 0 100 150 200 250 300
% -40% Time (days)
§ -60% CR — Complete response
§ | PR — Partial response

i % senmiad SD — Stable disease

R POD — Progression of disease

o CDDF

.-. Cani Dr Development Forum

Presented By Prasa'd'AGusumllll at 2019 ASCO Annual Meeting
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Mesothelin-targeted CAR T-cell therapy

Intrapleural CAR T cells + systemic anti-PD1 antibody
administration are well tolerated

On-target, off-tumor toxicity monitoring

Monitored
by

Pleuritis, Pericarditis,
Clinical Peritonitis

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

* No neurotoxicity
Cardiac EKG, Echocardiogram " .
maging xR CT PET No cytokine release syndrome (CRS)
Pathology Biopsy * No on-target, off-tumor toxicity

Adverse event m

Laboratory Serum Troponin level

Fever and chills 1
CRS 1 3 Following anti-PD1 agent administration -
Malaise . L * 2 patients developed SOB (grades 2 & 3)
e 1 + One patient Rx with IL-6 blockade (two
— 5 1 doses) and steroids, currently off oxygen
CRS 5 1 * One patient treated with short term steroids
o 5 1 (3 doses), back on anti-PD1 agent
Febrile neutropenia 3 1
(related to cyclophosphamide)
.o. CDDF

..' Ganzer 0

Presented By Prasa'd-AGusumllll at 2019 ASCO Annual Meeting
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Mesothelin-targeted CAR T-cell therapy

Anti-PD-1 agent administration following CAR T-cell therapy

L uvestmFundacion
)D Jiménez Diaz
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Cohort

3e5/kg
(o cyclo)

® &
&
WOO~NDODMH W N -

.-gm i

PT|Agel/

# | Sex

S9F
69M
86F
56M
70F
72M
70M
73M
66M
10 70M
1 74M
12" 66M

:

13 76M
14 69M

Lung Cancer
Mesothelioma
Mesotheloma
Mesothelioma
Breast Cancer
Mesothelioma
Mesothelioma
Mesothelioma
Mesothelioma

Histology

Adeno Ca
Epitheboid
Epitheloid
Epithelioid

Intraductal Ca

Biphasic
Epithelioid
Epithelioid
Epithelioid

I|||||||||||lI T T
IIIIIIIIIIIN”NENNAGNN«)O »n o

CART]
Stage | Line of |
Therapy{

ols e, . :
Presented By Pra§a‘¢AGusum|II| at 2019 ASCO Annual Meeting

Route of

| Administration

Pleural catheter

PDL1

CPB

Best

Status | started |Response

(%)

(week)

Pleural catheter 0 9
Pleural catheter 0 -
Pleural catheter 0 -
IR 0 5
IR 1% 6
Pleural catheter [ 30% -
Pleural catheter 0 -
IR - 17
Pleural catheter 0 6
Pleural catheter | 10% 6
Pleural catheter | 0 5/9
IR 0 6
IR 0 i
______ al er| 5% 8
80% | €
Iyl
=0
[T
er| 0
O
[0
]
=
° @
.o.. CDDF
@O, G Sevespmnt o

I
intarpratabon)

CR — Complete response
PR — Partial response
SD — Stable disease
POD - Progression of

disease

* Patient #12 re-infused at week 51

3 CR (11%)
8 PR (30%)
5 SD (18%)

11 PD (40%)

41% ORR
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MSLN CAR T-cells + anti PD-1 agent

Complete response in patient #6 (16 months)

73 yr old h/o served in a battle ship diagnosed with BIPHASIC mesothelioma
* April 2017 — Unresectable disease following chemotherapy

* May 2017 — 3e5 CAR T cells/kg following Cyclophosphamide administered
* July 2017 — Pembrolizumab started (PD-L1 <1%, low mutational burden)

* Nov 2017 — Complete metabolic response, Serum SMRP normal

* Feb 2018 — CAR T cells detected at 32 weeks in blood and tissue

» No additional therapies for 16 months

N }4‘ ¥ Q‘ \
A g addC ISAERRIL Y BAN e
y AﬁQr " '“~'}‘J._ i

CAR T cells+anti-PD-1

Presented By Prag.a‘t}'x&]sumilli at 2019 ASCO Annual Meeting
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Mesothelin-targeted CAR T-cell therapy

MSLN CAR T-cells + anti PD-1 agent
Complete response in patient #13 — 14 months and ongoing

Pos
V. "

t chemotherapy - Pre CAR T-cells
— ‘

Partial response with
CAR T cells alone

Addition of anti-
PD-1 antibody

CAR T-cells
administered in
interventional .
April

radiology P

Presented By Prag.a‘t}'x&]sumilli at 2019 ASCO Annual Meeting



(;‘ i . unvemians FUNacion
S ) , Jiménez Diaz
T!DF IPR T erupo ¥quironsalud

‘ b

Liquid vs. Solid tumors

a Hinge
and Antibody-derived
transmembrane recognition moiety

: ERa —
e SEEER
000 s s 4 >.//

| PI3K |o‘| PTENl

o] — o]

CYCLIND
/ CDK 4 or CDK6
> et

Cellular Membrane

CAR genes inserted
into T cell via vector

CAR-
expressing
Tcell

CYCLIND
|
CYCLINE

S ®

e e

Anti-CD19
CAR
. Growth, survival pathwa
protein f P Lin Nucleus

oos, o
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Modified TCR vs. CAR
Pros Pros
* Intracellular proteins. * No HLA selection
* |dentification of . 1 * Direct activation of T
mutant proteins ammnliourcel lymphocyte from tumor
G000C0000000E000A00000000d
specific of cancer W cell (no AP required)
2
cells. B = —MHC
\ e e\ Tumour
B} peptide
Cons Tumour-specific Tumou-seciﬁc Cons
I :fl}: ;E[Il;her _— antibody from
; B cells . .
e HLA selection. e Difficult to find surface

from a transgenic

* Resistance mechanisms moue z; 1 protein specific of cancer
3 complex

antigen presentation cell only.
* Potentially blocked by

soluble antigen

Kershaw, Nat Rev Cancer, 2013 -:'.-‘::-'-'.'-
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< T Cells Targeting Carcinoembryonic Antigen
Can Mediate Regression of Metastatic Colorectal
Cancer but Induce Severe Transient Colitis

 Murine T cell receptor (TCR) against human carcinoembryonic antigen (CEA)

d 100 -

7 —k— Patient 1
% 50 4} Patient 2
& 70 & Patient 3
% 60
;:eL 50 -
<
8
€ a0
@

20 1

10 1

(3.8)
0 T T 1 T -._I __r____'_'/’r/. 1
20 0 20 40 60 B0 100 120 140 160
Days (relative to cell infusion) Pretreatment 4 Months
~CDDE
Parkhurst MR, Yang JC, Langan RC, Dudley ME, Nathan DAN‘?M ‘SA, et al. T cells targeting carcinoembryonic antigen can mediate

regression of metastatic colorectal cancer but induce severe tratisient colitis. Mol Ther. 2011; ;19(3):620-6.



S
ST RT

MADRID

(non mutated)

) Current approach public antigens

. uwesamFundacion
,b Jiménez Diaz

arupo W'quironsalud

Antigen characteristics

Example of human
tumor antigens

Expressed only by tumor cells
and adult reproductive tissues

MAGE, BAGE, GAGE,
NY-ESO-1

30 Antigen Type : :
A g yp Type of antigens
Cancer-germline
77 5 Differentiation
3 3
III 222222231 111111111111
ARNETAS AN S T 5 5
N g , _ " VErexpress
S q\&‘\@,v-"‘ Q\@: & é"%,v?’ > Ag)bQS’AQQP;Q\\Q&\éQ AP ST RS 45"&:}_«\0&0@“ 3 P
T Y FF LPFE FINE e P CEE W
< » % TF 7 ST AT &
S 6&0'\ & @@Y‘ S
Nl Viral
S ira
@Y’
@
H *CDDF
Zhang 2019 Oos

Expressed by tumors and a
limited range of normal tissues

Expressed by both normal and
tumor cells, but much highly
expressed in tumor cells

Expressed only by tumor cells
as a result of viral infection

Durgeau A, 2018

Tyrosinase, Melan-A,
gp100, CEA, MART-1

HER2, WT1, MUC1, ppCT

HPV, HBV, EBV, HTLV
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NY-ESO-1°?>TCR : Enhanced Affinity

T cell Armory .
Perforin @ Affinity

Granzyme p Specificity

Apoptosis TR

resoaeos: ASCO ANNUAL MEETING 17 | #ASCO17

Response Summary

Recognizes NY-ESO-1 specific HLA-
A02 restricted peptide (SLLMWITQC)

Lentivirus vector

IL-2 is omitted

Minimum cell dose 1x1079

Presented by: Sandra P. D'Angelo

Overview of Study Design

PSR richment
Rl selection of CD3*
S Tcells
Activation &

Rl Transduction of
£

coz‘ T-cells with
©;

NY-ESO-1TCR
gl T-cell
o
Harvesting, bead
removal &
HLA/antigen formulation
screening

Eligibility Cell
confirmation manufacturing

Leukapheresis

3-4 week
treatment
washout

resoaeos: ASCO ANNUAL MEETING 17 | #ASCO17

Slides are the property of the author. Permission required for reuse.

Presented By Crystal Mackall at 2017 ASCO Annual Meeting

Lymphodepletion

T-cell infusion

hospitalization

Post infusion follow up
Disease assessment:
Weeks 4, 8, 12 and every 3 months

Presented by: Sandra P. D'Angelo

Best overall response: N (%)

Not assessed

ORR: Confirmed, CR + PR: N (%)

Median PFS: weeks (range)

Median response duration: wks (range)

Kinetics of Response

Cohort 2

Long term follow up

Low NY-ESO-1
Flu/Cy
ORR=40%; N=5

seseveosn. ASCO ANNUAL MEETING 17 | #ASCO17

Slides are the property of the author. Permission required for reuse.

Cohort 1
Hi NY-ESO-1
Hi Flu/Cy

N=12

1(8)
5 (42)
6 (50)
0(0)
0(0)

6 (50)

15 (8, 38)

30.9 (13, 72)

Cohort3

NY-ESO in Synovial Sarcoma

Cohort 2
Lo NY-ESO-1
Hi Flu/Cy

N=5

0(0)
2 (40)
1(20)
1(20)
1(20)

Cohort 3
Hi NY-ESO-1
Cy
N=5

2 l,n.{é,‘;?ﬁi:;' Fundacion
). Jiménez Diaz

crupo ¥quironsalud

Cohort4
Hi NY-ESO-1
Mod Flu/Cy

N=6

2 (40)

12 (03- 14)

7.5 (6-9)

Hi NY-ESO-1

ORR=20%; N=5

Cohort4

Presented by: Sandra P. D'Angelo

Hi NY-ESO-1
Mod Flu/Cy
ORR=50%; N=6
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Study Design

4  Lymphodepletion 6  Monitor for toxicity

i |
==

Flu 30 mg/m2/day 7  Disease Assessments

Cy 600 mg/m?/day MRI/CT scans performed

Infusion

*  Weeks 4, 8, 12, 24, and every 3 months until
disease progression
[ ]

2 s:T::::iv;‘ Lentiviral gene  Expansion

Apheresis/ of T-cells transfer of T-cells
cell collection of affinity (CD3/CD28

l()(;?\;tlaggﬁ) enhanced TCR Dynabeads)

T-cells Persist in Patients with Partial
Responses

100,000

Pre T-Cell 10 20 30 40 50 60
Time From T-Cell Infusion (Days)
Patientnumber -4-10138 10268 11044 11070 11129 11244 11832
Confirmed partial response — Unconfirmed partial response Stable disease

: . 4 - Data cutoff May 30, 2018
Persistence is not available for patient 11185, dosed April 10, 2018.

nesocon: 208 ASCO saseie s Srndie P DiAngilo

ANNUAL MEE

Presented By Sandra D"Angelo at 2018 ASCO Annual Meeting

E UH.V_Z',‘;?F;.‘:‘;FundaciOn
JD Jiménez Diaz

Grupo .'quironmhri

NY-ESO in liposarcoma

Response Summary

Change From Baseline in Sum of Diameters in Target Lesions

Best Overall Response (BOR)

Confirmed complete response
Confirmed partial response

Unconfirmed partial response
Stable disease
Progressive disease®

Not assessed?

Change From Basel

7 3
Time From T-Cell
Patient number: —&- 10138 10268 11044

Confirmed partial response — Unconfirmed partial response — Stable disease

Overall (Unconfirmed) Response

2Patient 11832 recently treated and post-infusion disease
assessment is not yet available
bThree patients have progressed
4
Infusion (Months)

11070 11129 11185 11244
Data cutoff May 30, 2018

Higher Peak Expansion in Patients with
Partial Responses

Persistence (Copies/ug DNA)

nesonessn: 2018 ASCO

ANNUAL MEETING

225,000
200,000
175,000

150,000

125,000
100,000

75,000

50,000

25,000
0

Stable disease Confirmed partial response
Unconfirmed partial response

N=6: Patient 11832 has not been assessed post-treatment; patient
11185 does not have persistence data Data cutoff May 30, 2018

PRESENTED BY:  Sandra P. D"Angelo
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- ADP-A2M4 (MAGE-A4) Synovial Sarcoma

PATIENT CHARACTERISTICS
ADP-A2M4 SPEAR T-CELLS INDUCE CLINICAL RESPONSES

_ Best overall response in 12 patients* with post-baseline assessments

SeX Male: 8 Female: 5 « [=PR —~ UPR ~— SD = PD =1 = PR —— UPR — SD == PD |
Age Median: 53 Range: 31-76 - bt '
Two patients >70 - g v 0
Race White: 11 Asian: 2 s § 2: ] - ORR: 58%
= = § :
ECOG status ECOG0=7 ECOG1=6 5 LS 7 / 1 2
Prior lines of systemic therapies Median: 2 Range: 1-5 E:,, 5
Cell dose x 10° Median: 9.7 Range: 3.41-9.98 8 ::
-100

*13t treated patient did not have post-baseline assessment at time of data cut off. — A S S g AP Sl s K L
Mungress AW T L Weeks from T-Cell Infusion

i an e ongress
Data cut off 3-Sep-19 mf *12 traatad natiant did nat haua naethacalina aceacemant at fima nf data ~ub nff

SAFETY: ADVERSE EVENTS 2 GRADE 3

e == T TRANSDUCED T-CELLS PEAK EXPANSION
N (%) % . . : . . . "
Leukopenia 9 (92.5%) e — Higher peak expansion associated with decrease in tumor size from baseline
[ILymphopenia 12 (92.3%) Armythmia T %) asoon0—— 5
|INeutropenia 10 (76.9%) Decreased appetite 1(7.7%) 3150001 N R
Anemia 5 (38.5%) Endocarditis staphylococcal 1 (7.7%) T i ™ s
[Thrombocytopenia 5 (38.5%) Hypermagnesemia 1(7.7%) ‘; 3
Hypophosphatemia 5 (38.5%) Hypocalcemia 1(7.7%) g e g e é
Rash 3 (23.1%) Hypotension 1(7.7%) % 210000 ™ = L 20 E
Eabrle peimnsnia 2315 Influenza like illness 1(7.7%) R ' b a
CRS 2 (15.4%) Pancytopenia 1(7.7%) g / 5 [
[Fyponatremia Z(152%) Pleural effusion 1(7.7%) § 140000 g
Acute kidney injury 1(7.7%) Sciatica 1(7.7%) & 105000 i L .8
Acute left ventricular failur 1(7.7%) Sepsis 1(7.7%) % s . é
Anal abscess 1(7.7%) ITroponin increased 1 (7.7%) = l 80
35000 % —_—
BERRESMI ™™™ anycrec ORS o common syl sacoma pettsyostod win ADP-A2I T | e
Data cut off 3-Sep-19 | Peak Expansion . Max % in SLD from Baseline

e e L Data cut off 3-Sep-19

@®_ Cancer Drug Dovelopmen Forum

Presented by Brian A. Van Tine at ESMO 2019 in Barcelona, Spain *Jer
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TRANSFORMING TCELL THERAPY

Adaptimmune Announces that SPEAR T-cell Platform Delivers Initial Responses in Four Solid Tumor
Indications

January 13, 2020

Best overall responses:

e A confirmed PR (decrease of 100% in target lesions) in a patient with hepatocellular carcinoma (liver cancer) — the first
patient treated in the third cohort of the Phase 1 ADP-A2AFP trial

e A confirmed PR (decrease of 42% in target lesions) in a patient with metastatic rectal mucosal melanoma - the first patient
treated in the low-dose radiation sub-study of the Phase 1 ADP-A2M4 trial

e An unconfirmed PR (decrease of 42% in target lesions) in a patient with metastatic gastro-esophageal junction cancer —
the first patient treated in the first cohort of the next-generation SURPASS ftrial

e An unconfirmed PR (decrease of 36% in target lesions) in a patient with head and neck cancer treated in the expansion
phase of the Phase 1 ADP A2M4 trial
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Private neoantigens

- Neoantigen: somatic mutation
Freates a peptide epitope that - S Fo 00"%0‘0
IS expressed, processed, 0000"’0' buigfon “

presented by one of the
patient’s MHC molecules, and

Predicted Affinity: 6.8 nM

. . . Wildtype Peptides Neoantigens
recognized by a subset within ) g
the patient’s T cell repertoire. :
. . (E | A on-Synonymous
e Stochastic: each mutation Gga® "o
increases the odds of “
neoantigen formation
o®
Bethune et al, 2017 «: CDDF
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BRIEF REPORT ‘

T-Cell Transfer Therapy Targeting Mutant
KRAS in Cancer

B Computed Tomography of Chest
Before Treatment

 HLA-C*08:02—restricted tumor-infiltrating
Jmphocytes that were composed of four
ifferent T-cell clonotypes that specifically

targeted KRAS G12D.

* Objective regression of all seven lung ' ' '

metastases

* one of these lesions had progressed on
evaluation 9 months after therapy. The lesion
was resected and found to have lost the
chromosome 6 haplotype encoding the HLA-

C*08:02 class | major histocompatibility complex
(MHC) molecule. ) b h

Tran E, Robbins PF, Lu YC, Prickett TD, Gartner JJ, Jia l:.:é@@EPFcell transfer therapy targeting mutant KRAS in cancer. N Engl J
Med. 2016;375(23):2255-62. IS
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Immune recoghnition of somatic mutations leading to
complete durable regression in metastatic breast cancer

* One patient with metastatic breast cancer.

* Tumor-infiltrating lymphocytes (TILs) reactive against mutant
versions of four proteins—SLC3A2, KIAA0368, CADPS2 and CTSB

TIL infusion
82 x 10° TiLs

3

e

1
- - -5 -1 0 +1 2 +
Time (d)
Inpatient ™ -— — .
Cyclophosphamide 60 mg'kg Fludarabine Pembrolzumab 2
- + fludarabine 25 mg/m® 25 mg/m? m mg/kg - (7 doses)
o.o.

Zacharakis N, Chinnasamy H, Black M, Xu H, Lu YC, Zheng Z, et al. Immun& re.cogmlr—;on of somatic mutations leading to complete durable regression in metastatic breast

cancer. Nat Med. 2018;24(6):724-30.
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Pre-treatment post-treatment

MADRID

-+ #1 |left axilla
& #2 sternal subQ
-+ #3 right axilla

= #4 retrosternal

-+ #5 liver seg VI

-+ #6 liver seg VI

i Cells + IL-2

+ Pembrolizumab

Longest diameter (cm)

QE@@@@@@@@@@@@&@@
Time after cell transfer (weeks)

@@®  Concer Dy Dovalopon

Zacharakis N et al. Immune recognition of somatic mutations |.e.édl:n-g to complete durable regression in metastatic breast cancer. Nat Med
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Treatment of patients with T cells recognizing
tumor-specific mutations

Tumor sample
\ J Reinfuse post-lymphodepletion Expand and treat
or isolate TCR for insertion
into autologous lymphocytes

Extract DNA from normal \ ( Tcells from peripheral
and malignant tissue blood or tumor

Some mutations
are presented by APC

in the context of b=

autologous MHC \ " APC

Exome sequencing to
identify cancer mutations

Select using
activation marker

e eesee—) >, ) '77ff:>///
DSSLQARLFPGLTIKIQRSNGLIHS
Tandem minigenes or synthetic peptides .

of all mutations introduced to autologous APC

Steven A. Rosenberg, and Nicholas P. Restifo Science 2015;348:62-68 ..'-'-.:.:- Copyright © 2015, American Association for the Advancement of Science
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eveloping ACT clinical trials

Chemotherapy

d

/) 2
CAR
. Tecells
4. Preparation: The patient
receives chemotherapy to
VS lower their white blood cell
: numbers and make room for

the incoming CAR T cells.

3. Multiplication: The

engineered cells, now
known as CAR T cells, are
multiplied in a bioreactor.

5. Treatment: The CAR T
cells are infused into the
patient’s blood, where
they proliferate and detect
and destroy cancer cells.

O. 0
&
Ca\ncefc/cll

L unvesamsFundacion
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B N 1. Extraction: At the hospital, a

machine separates the patient’s white
blood cells, including T cells, from the
rest of their blood. The resulting bag
of cells is shipped to a manufacturing
facility for reprogramming.

2. Reprogramming: In
the approved CAR-T
therapies, a viral vector
delivers a gene encoding
a chimeric antigen
receptor, or CAR, into
the T cells.



W | a uj.ve”.‘;’mFundaDczlon

i ’. imenez Diaz

S TA( ) ?lBT aupo Qquironsalud
X

Evolving drug development paradigm

Nonclinical Clinical
studies

New Drug Application approval

Investigational Accelerated Regular
New Drug Application approval approval
o [
s CDDF
... . . .

Kummar STC. Novel Designs of Early Phase Trials for Cancer Therapeutlcs Novel Designs of Early Phase Trials for Cancer Therapeutics. 2018.
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TREATMENT IND

(INVESTIGATIONAL
NEW DRUG)

ACCELERATED
PROCEDURES

APPROVAL BASED
ON SURROGATE MARKERS

TELESCOPED
TRIALS

YEARS

Timeline

Timeline for Drug Evaluation
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INVESTIGATIONAL
NEW DRUG
APPLICATION

PHASE 1 PHASE 2
— o

. FDA REVIEW
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Conclusion

Adoptive cell therapy (ACT)

is no longer a promise to
treat solid tumors

e TIL: Melanoma and
cervical cancer

e TCR: Synovial sarcoma
and responses in other
solid tumors

e CART: mesothelioma

However there are still
some critical points

e |deal target identification

e Logistics (time from
identification to infusion)

e Clinical trial design

L unvemirs FUNdacion

Jiménez Diaz
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