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Adoptive cell transfer
personalized cancer immunotherapy that involves the administration of a
patient’s own autologous immune cells
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CD-19 targeted CAR T-cell approaches for ALL

and NHL

Author (trial)  Sites Phase
Pre-B- Maude Multicenter [l
ALL (ELIANA)*
Lee’ NCI I
Gardner®* SCRI 171
Hay®* FHCRC 171
Park® MSKCC |
Jacoby®® Israel Ib/11
NHL  Schuster Multicenter |l
(Juliet)®”
Neelapu® Multicenter /11
(Zuma)

Abramson®® Multicenter |
(Transcend)
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(Chimaeric) Antigen Receptors

Sadelain, Nature 2017
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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.

5. Treatment: The CAR T

CART

CAR cells are infused into the
Tecells patient’s blood, where
4. Preparation: The patient they proliferate and detect
t r e a t | | I e n t receives chemotherapy to and destroy cancer cells.

lower their white blood cell

numbers and make room for @ Sib
the incoming CAR T cells. ) b & ‘.-
| @ @

process

c;\m e/ell 2. Reprogramming: In
N the approved CAR-T
therapies, a viral vector
delivers a gene encoding
a chimeric antigen
receptor, or CAR, into
the T cells.

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

Viral

3. Multiplication: The
vector




Liquid vs. Solid tumor
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Modified TCR
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Modified TCR vs. CAR

Intracellular proteins. * No HLA selection
Identification of mutant . b * Direct activationof T

. . . Tumour cell Tumour cell
proteins specific of lymphocyte from tumor

cancercells. o $ cell (no APC required)
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* Potentially blocked by
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Kershaw, Nat Rev Cancer, 2013



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)
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Parkhurst MR, Yang JC, Langan RC, Dudley ME, Nathan DAN, Feldman SA, et al. T cells targeting carcinoembryonic antigen can mediate
regression of metastatic colorectal cancer but induce severe transient colitis. Mol Ther. 2011;19(3):620-6.



Genetically redirected T cells for solid tumors
R A 2 TN T

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

CEA Colorectal TCR 3 (3 severe colitis) 1 Parkhurst MR, . Mol Ther
2011

MAGE A3 Myeloma and melanoma TCR 2 (deceased) TTN cross reactivity in heart Linette, G. P. et al. Blood
2013

CEA Colorectal and breast CAR: CD3C 7 0 Ma, Q.. 2002.

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

CD171 Neuroblastoma CAR: CD3C 6 1 ParK, JR. Mol Ther. 2007

CAIX Renal CAR: CD3C 11 0 (+hepatotoxicity) Lamers CH. Mol Ther. 2013

GD2 Neuroblastoma CAR: CD3C 19 3 (CR) Louis, C. U. et al. Blood 2011



NY-ESO in Synovial Sarcoma

NY-ESO-1>° TCR : Enhanced Affinity Response Summary

Cohort 1 Cohort 2 Cohort 3 Cohort4

. o pe Hi NY-ESO-1 Lo NY-ESO-1 | Hi NY-ESO-1 Hi NY-ESO-1

Recognizes NY-ESO-1 specific HLA- Hi Flu/Cy Hi Flu/Cy cy Mod Flu/Cy
A02 restricted peptide (SLLMWITQC) N=12 N=5 N=5 N=6

Best overall response: N (%)

P CR 1(8) 0(0) 0(0) 0(0)
Lentivirus vector Be a3 540) 2(20) S(5p)
SD 6(50) 1(20) 4(80) 2(33)

) IL-2 is omitted P 000 120 0(0) 117)
Perforin Affinity Not assessed 0(0) 1(20) 0(0) 0(0)

Granzyme B Specificity
ORR: Confirmed, CR + PR: N (%) 6(50) 2 (40) 1(20) | 3(50)

3 Minimum cell dose 1x1079
““"”M Median PFS: weeks (range) 15 (8, 38) 12(03-14) | 12(8,38) NE

Median response duration: wks (range)  30.9 (13, 72) 7.5 (6-9) 21-- NE
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Kinetics of Response

ment
Jecti 2 Cohort2 Cohort3 Cohort4
T< h -

Activation & -
PO s cuction o

NY-ESO-1TCR

vesting, bead
removal
HLA/antigen formulation
screening
Eligibility Cell
confirmation manufacturing

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

Leukapheresis
Lymphodepletion
T-cell infusion

— - : Low NY-ESO-1 Hi NY-ESO-1 Hi NY-ESO-1
S weels =l Flu/Cy ¢y Mod Flu/Cy
i ORR=40%; N=5 ORR=20%; N=5 ORR=50%; N=6

washout hospitalization
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Tumor Responses

Baseline

e 34year old woman patient from cohort 4
* Prior therapies include doxorubicin and ifosfamide, pazopanib, gemcitabine and 7 surgical resections

reseveo s ASCO ANNUAL MEETING 17 | #ASCO17

Slides are the property of the author. Permission required for reuse.
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NY-ESO in liposarcoma

Study Design

4 Lymphodepletion
1
nen |

Flu 30 mg/m?/day 7 Disease Assessments
Cy 600 mg/m?/day MRI/CT scans performed
5 BB + Baseline
Weeks 4, 8, 12, 24, and every 3 months until
disease progression

Response Summary

Monitor for toxicity
A

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®

Overall (Unconfirmed) Response

*Patient 11832 recently treated and post-infusion disease
assessment is not yet available

5Three patients have progressed
Positive

2 4 5 6
selection
fT-

Lentiviralgene  Expansion
tn From T

Apheresis/ of T-cells
cell collection of affinity

Patient number' - 10138 Mo 1 29 -+ 11185+ 11244
enhanced TCR T

Confirmed partial response — Unconfirmed partial response — Stable disease

Higher Peak Expansion in Patients with
Partial Responses

T-cells Persist in Patients with Partial
Responses

100,000

Persistence (C

Stable disease Confirmed partial response

PreT L 10 Unconfirmed partial response

Patientnumber -+-10138 10263 11044 1129« 11244 = 11832
Confirmed partial response — Unconfirmed partial response Stable disease

ient; patient

Persistence is not avaiable for patient 11185, dosed April 10, 2018.
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ADP-A2M4 (MAGE-A4) Synovial Sarcoma

PATIENT CHARACTERISTICS

Sex Male: 8 Female: 5

Age Median: 53 Range: 31-76
Two patients >70

Race White: 11 Asian: 2

ECOG status ECOG0=7 ECOG1=6

Prior lines of systemic therapies Median: 2 Range: 1-5

Cell dose x 10° Median: 9.7 Range: 3.41-9.98

*13" treated patient did not have post-baseline assessment at time of data cut off.

BESV ™™

SAFETY: ADVERSE EVENTS 2 GRADE 3

Data cut off 3-8ep-19

Preferred Term Grade 23 Preferred Te ade
N (%) b
lLeukopenia 12 (92.3%) {Aplastic anemia 1(7.7%)
Lymphopenia 12 (92.3%) m T(7.(%h)
Neutropenia 10 (76.9%) Decreased appetite 1(7.7%)
lAnemia 5 (38.5%) Endocarditis staphylococcal 1(7.7%)
[Thrombocytopenia 5 (38.5%) Hypermagnesemia 1(7.7%)
[Fypophosphatemia B (38.5%) Hypocalcemia 1(7.1%)
Rash 3 (23.1%) Hypotension 1 (7.7%)
23 1% Influenza like illness 1(7.7%)
ICRS 2 (15.4%) ‘ Pancytopenia 1(7.7%)
Fyponatema 7 (1o4%] | Pleural effusion T(7.7%)
Icute kidney injury 1(7.7%) [Sciatica 1(7.7%)
Icute left ventricular failur 1(7.7%) Sepsis 1(7.7%)
JAnal abscess 1(7.7%) [Troponin increased 1(7.7%)

Mungress

Mast AEs were typical for this treatment and patient population
Any Grade CRS is common in synovial sarcoma patients treated with ADP-A2M4.

Data cut off 3-Sep-19

ADP-A2M4 SPEAR T-CELLS INDUCE CLINICAL RESPONSES

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

Change from Baseline (%)

1001

oo AN ) e

— PR — UPR — 8D — PD

— PR — UPR — $D — PD

ORR: 58%

Change from Baseline (%)

Weeks from T-Cell Infusion

130 drastad natiant did nat haus nnethacalina aceasamant 2t fima of data ~it nff

TRANSDUCED T-CELLS PEAK EXPANSION

Higher peak expansion associated with decrease in tumor size from baseline

Mongre:

Peak Expansion (copies/microgram DNA)
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—t—
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Peak Expansion (N=12) Max % Change In SLD (N=12)
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Presented by Brian A. Van Tine at ESMO 2019 in Barcelona, Spain
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SIGNIFICANT TUMOR REDUCTION

Lung

Baseline

Week 6

BARCELONA Ongress

Pleura

86% decrease in RECIST 1.1 and
significant symptom improvement

+ 53-year-old male
» Longstanding history of synovial sarcoma

» Treated with surgery, radiotherapy, and multiple
chemotherapy regimens

High MAGE-A4 expression in tumor
+ Baseline SLD* 24 cm
+ 0.87 x 10° SPEAR T-cells
+ Did well post-infusion
» Grade 1 CRS and cytopenias
+ Baseline scans:

« Extensive disease in the lung and pleura-based
tumor masses

« Week 6 scans:

* One large pleura-based lesion disappeared and
others reduced via RECIST 1.1 criteria

*Sum of the Longest Diameter of the target lesions



REDUCTION IN BULKY TUMOR

Lung

Baseline

Week 12

2019

44% decrease by RECIST 1.1 and
shortness of breath resolved

» 42-year-old male
+ Diagnosed age 25
» Recently developed metastatic disease
» Moderate MAGE-A4 expression
+ Baseline SLD 20 cm
+ 9.95x 10° SPEAR T-cells
+ Did well post-infusion
+ Grade 2 CRS and cytopenias
+ Atbaseline

« Shortness of breath due to accumulation of fluid in
pleural space

»  Tumor (left lung) displacing major blood vessels and
compressing right lung

+ Week 12 scans:
» Tumor decreased and non-target lesion disappeared
+ Patient lung expanded; shortness of breath resolved



Regional delivery of mesothelin-targeted CAR T cells for pleural cancers:
safety and preliminary efficacy in combination with anti-PD-1 agent

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

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting



Mesothelin-targeted CAR T-cell therapy

Mesothelin is a target antigen for solid tumors

 Cell-surface antigen

* Expressed in majority of solid
tumors

Annual incidence
371,977

Annual prevalence
2,119,926

Breast cancer
sy ) Thymic carcinoma
e
Gastric cancer
50-55%
. —
ﬂ 185-90%
Cholangiocarcinoma
oo ()
Ovarian cancer
Pancreatic cancer /5% .* Ew—éﬁ
oo () |
Ui, |
7\7\ Endometrial cancer
Colon cancer | {/ T
40-45% E:] i:]

Morello A, Adusumilli PS. Cancer Discov 2016
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Mesothelin-targeted CAR T-cell therapy

Single dose of CAR T cells administered intrapleurally

Route of

Cohort Diagnosis Histology

e 37% had 23 lines of therapy

1 1 59F Lung Cancer Adeno Ca [\ 4 Pleural catheter
3e5/kg 2 &M Mesothelioma Epithelioid \Y 6 Pleural catheter
(no cyclo) 3 66F Mesothelioma Epithelioid \Y 5 Pleural catheter
4 56M Mesothelioma Epithelioid vV 6 Pleural catheter 1
o g/k 5 70F BreastCancer |Intraductal Ca v 9 IR CyCIOphosphamlde
€JKg 6 72M Mesothelioma  Biphasic A 2 IR e . .
3 7 T70M Mesothelioma  Epithelioid A 2 Pleural catheter p recon d Itl onin g In CO h 0 rtS 2 T 8
8 73M Mesothelioma  Epithelioid B 6 Pleural catheter
1e6/kg 9 e6M Mesothelioma  Epithelioid IV 4 IR
10 70M Mesothelioma  Epithelioid 1B 2 Pleural catheter = . -
4 11 74M Mesothelioma  Epithelioid 1B 2 Pleural catheter I R = I n te rV e n tl O n ra d IO IO g y
3eblkg 12* 66M Mesothelioma  Epithelioid 1B 215 Pleural catheter
5 13 76M Mesothelioma  Epithelioid A 2 IR
14 69M Mesothelioma  Epithelioid A 2 IR
6e6/kg 15 71M Mesothelioma Epithelioid B 2 Pleural catheter
‘ Vesothelioma v 7 R
[ IR

|
|
w‘w‘

* Patient #12 re-infused at week 51

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting



Mesothelin-targeted CAR T-cell therapy

CAR T-cell persistence in peripheral blood

» CAR T-cells detected in peripheral blood
from day 2 to 42 weeks (as well as in pleural
fluid)

» Reduction in serum SMRP (soluble
mesothelin related peptide) values observed

as shown below
T

% g
=)

-40%

-60%

Post-CAR SMRP % Decrease

[ Pre-cPB
-80% [ Post-cPB

Vector copies per mL

10000

1000

100

10

CAR T cells vector copy number
(VCN) as detected by PCR

50 100 150 200 250
Time (days)

CR — Complete response

PR — Partial response

SD — Stable disease

POD — Progression of disease

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting




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

Laboratory Serum Troponin level
Cardiac EKG, Echocardiogram
Imaging CXR, CT, PET

Pathology Biopsy

| Adverse event | Grade | # of patient |
6

Fever and chills
CRS
Malaise
Non-cardiac chest discomfort

Pain

CRS

Confusion

= Pl e el e Pl

1
1
1
1
1
Fever 2
2
2
3

Febrile neutropenia
(related to cyclophosphamide)

No evidence of CAR T-cell related AEs
>Grade 2 (CTCAE V4)

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

Following anti-PD1 agent administration -

* 2 patients developed SOB (grades 2 & 3)

* One patient Rx with IL-6 blockade (two
doses) and steroids, currently off oxygen

* One patient treated with short term steroids
(3 doses), back on anti-PD1 agent

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting



Mesothelin-targeted CAR T-cell therapy

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

CART POL1| cpB | Best
PT|Agel s < - 5 ‘ Route of R

Cohort Diagnosis Histology |Stage | Line of | s . _|Status| started |~eSponse
# | Sex - Thmapy‘Admlmstranon (%) (week) |, :

1 1 59F Lung Cancer Adeno Ca 1\ 4 Pleural catheter - - POD
3eS/kg 2 ©69M  Mesothelioma Epithedoid v 6 Pleural catheter 0 9 POD
(o cyclo) 3 66F M heloma Epitheboid v 5 Pleural catheter 0 - POD
2 4 56M Mesothelioma  Epithelioid v 6 Pleural catheter 0 . POD 3 CR (11%)
5 T70F BreastCancer IntraductalCa IV 9 IR 0 5 POD
3e5Kkg g 72M Mesothelioma  Biphasic A 2 IR 1% 6 CR 8 PR (30%)
3 ; ;m Mesothelioma :plmeimd :::S § nmm 3%* = E?o CR— Complete response
1e6/kg 9 g6M Mesothelioma  Epithelioid IV 4 IR = 17 PR PR — Partial response 5SD (18%)
4 10 70M Mesothelioma  Epithelioid ns 2 Pleural catheter 0 6 POD SD s Stable disease
11 74M Mesothelioma  Epithelioid  IIIB 2 Pleural catheter | 10% 6 CR ) 11 PD (40(y)
3e6’kg 12+ 66M Mesotheloma Epithelioid  IIB  2/5  Pleural catheter| 0 | 5/9 PR POD - Progression of 0
’5 13 76M Mesothelioma  Epithelioid A 2 IR R | G CR di
69M Mesotheloma  Epithelioid A 2 R T PR Isease
] PR 41% ORR
| Epitheliod w8~ 3 =0 . POD
| Epithelioid = mB = 3 | EspE
| Epithelioid WA 3 O PR
| Epithelioid ~mB 2 O o]
| Epithelioid = mB = 2 ECE . sD
| Epithelioid | v | 2 | o | PR
| Epitheliold = IV 5 JE | RO
~ Epitheioid IV 14 * Patient #12 re-infused at week 51

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting



Mesothelin-targeted CAR T-cell therapy

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

: \ ; 1'(’ R
\ Afte\r :,-_.

CAR T cells+anti-PD-1

&
P AN -
Ao R

SN C %
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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

Post chemotherapy - Pre CAR T-cells
W ‘

|
ﬂ, 4
4 i @
'
%

Partial response with
CAR T cells alone

Addition of anti-
PD-1 antibody

CAR T-cells
administered in
interventional .
radiology Hpt

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting
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<

Safety and efficacy of cryopreserved autologous tumor infilirating lymphocyte therapy (LN-144, lifileucel)

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'?, john M Kirkwood'? For more information, please contact

kellyditrapani@iovance.com

*H.Lee Moffar Cancer Center.Tampa. FL: James Graham Brown Cancer Center, University of Louisville Louisville, KY; ale School of Medicine, New Haven, CT Earle A
Cancer Care, Morristown, NJ: *The Angeles Clinic and Research Insuute, Los Angeles, CA: "Mount Sinsl Comprehensive Cancer Center, Mam, FL: “Laura and lsaxc Per
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Express courier from fragments €x vivo therapy including Clyopreselved \:
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clinical site to CMO culture

a PD-1 blocking N=60

o N ;
/["~ ¥ |
: AR
#%h}.}ﬁ, ' / ‘ antibody and if Coaad to ainollriant
! B pe K BRAF V600

Excise §
umer £ mutation positive,
]
S C N a BRAF or
§ Tumor Fragment Culture (Pre-REP) | | days Direct BRAF/MEK Cohort 4 (Pivotal):
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& =om= TIL product (Gen 2)
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NMA-LD | 3 J;L 0 [/i ) > First patient dosed
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: therapy |\ { ¥ m, e )2 ) ' N ?
: | Harvest 4 ) L2+ § ‘
v OKT3 /
Thaw and B LN, cryopreserved Expansion —
infuse LN- 145, Express courier TIL infusion ex vivo Co-culture TIL
followed by IL-2  in cryoshipper product controlled scale up and feeder cells
administration from CMO to rate freeze

clinical site

lovance Biotherapeutics Inc. ASCO 2019 by A Sarnaik et al.



Adverse events LN-144

Frequency of AEs over time is reflective of potential benefit of one time treatment with lifileucel

Lifileucel Treatment-Emergent Adverse Events (2 30%) Adverse Events Over Time
Cohort 2, N=66

Any Grade, Grade 3/4, Grade 5, n

PREFERRED TERM n (%) n (%) (%) 250 — Grade
o TR OISR sy iiss) 260 ;
Thrombocytopenia 59(89.4) 53(80.3) 0 200 — " I2
Chills 52(78.8) 4(6.1) 0 %,
: Anemia 44 (66.7) 36 (54.5) 0 ”S‘ 150 "
= Pyrexia 39(59.1) 11(167) 0 o
(:E Febrile neutropenia 36 (54.5) 35(53.0) 0 é 100,
bl Neutropenia 36(54.5) 25(379) 0 2 | i
Hypophosphatemia 29(43.9) 22(33.3) 0 i I i
Fatigue 27(40.9) 1(1.5) 0 || s
Leukopenia 27(40.9) 22(33.3) 0 | || i i
Hypotension 23(34.8) 7(10.6) 0 ormn
Tachycardia 22(333) 1(1.5) 0
Lymphopenia 21(31.8) 19(28.8) 0

y once using the maximum grade under each

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



LN-144 results in melanoma

Table 3. Eﬂicacy PATIENTS, N=66

Part e1pon

Stable Disease (SD)

28 (42%)

Progressive Disease (PD) 9 (14%)
Non-Evaluable 4 (6%)

Disease Control Rate (DCR) 53 (80%)

Min, Max 14+,198 +
[ORR BY SUBGROUP carEery 1 |
Prior Ant-CTLA-4
Yes (n=53) 20 (38)
No (n=13) 5(39)
Mutated (V6OOE or V6OOK), (v=17) 8(47)
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 et al.

81% of patients had a
reduction in tumor
burden

Mean Time to
response 1.9 months
(range 1.3-5.6)

All assessments are
by RECIST 1.1

Responses are deep —
nearly all responders
are greater than 30%

Lifileucel best overall response rate(?)

% Change from Baseline

N=12
Best Overall Response WrO WSO WPR MCR
= o] | “ II I I
N=50
..... L R T I B S R R B R N o A S I B R R R S R R N S A
T Y R S R NN TR RN R RS YRR AR ARARRRARBRSNARRRRNSARSIUFIAGSR
Patient No.
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Safety & efficacy of adoptive cell transfer using autologous tumor infiltrating lymphocytes (LN-145)

for treatment of recurrent, metastatic, or persistent cervical carcinoma

Amir A, Jazaeri', Emese Zsiros’, Rodabe Navroze Amaria', Andrew S.Art 3 am’, M Slomovitz®, Axel Walther’, Sajeve Samuel Thomas®, Jason Alan Chesney”,
Stephanie Gaillard'?, Peter G. Rose'’, Jesus as'?, ara g ni'%, Hulling Li'%, Maria Fardi Bradley ). Monk'?

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

Recurrent Table |.Patient Characteristics
’
metastatic or CHARACTIASTIC N*2L. (% CHARACTERSTIC . N*27,(% o
persistent Simon’s two- ‘Expanded cohort e 09 e fesiig St
® - —_— e e 3 - Metar a5 [~ Y o
cervical stage design N=59 M Man 0.4 : 00 7
carcinomawith 1 Prios tharspies.n (X) 2 ¢ “
- Mess B prrce therspas 4 Hatploge Cell Type, s (X)
p"or therapy Patinem Besed 27 (1009 Squamous Coll Carcinoma 12(44)
Tasare LY, Adena v nerma 1144
Are VEGH nm) Adencaguamons Carciroma L)
Baccherny 004 Target Levon Sum of Owratens (mn)
Aro P "L 4005 Man D) SO
Cancer Sana m Screenng M, Max 0183
Peantann 1452 Numdar of Targee & Noa Target Levons (st Baseine)
Pacurrers o ») 174
Peryment  TLL) Mean (M Mas) a0
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Safety & efficacy of adoptive cell transfer using autologous tumor infiltrating lymphocytes (LN-145) ok

for treatment of recurrent, metastatic, or persistent cervical carcinoma

Amir A, Jazaeri', Emese Zsiros’, Rodabe Navroze Amaria', Andrew S.Artz’, Robert P. Edwards®, Robert ®, Brian M. Slom falther’, Sajeve Samuel Thomas®, Jason Alan Chesney”,
Robm Morris'®, Koji Matsuo'!, Stephanie Gaillard'?, Peter G. Rose'?, Jesus Garcia Donas'*, Jacqueline Mart: 5, Kelly DiTrapani'®, Hulling Li'%, Maria Fai adley ). Monk'?

Figure 1. Efficacy of adoptive cell transfer using autologous tumor infiltrating lymphocytes Figure 4. Ef’ﬁcaCY: Best Overall Response
(LN-145) for treatment of recurrent, metastatic, or persistent cervical carcinoma 5
1 N=é Bert Cwera) Respomie LN ] 'R 5
Efficacy
PATIENTS, N=27 ¥
RESPONSE (RECIST vl.1 n (% 2
sl ) & 2 ilnm.  _ _ -

Objective Response Rate (ORR) 12 (44.4%) § Ll ] | .l I l

Complete Response (CR) 3(11.1%) }. -

3

Partial Response (PR) 9 (33.3%) 0%
Stable Disease (SD) Il (40.7%) . -
Progressive Disease (PD) 4 (14.8%) o]
Non-Evaluable 0 wd fe2 '
Disease Control Rate (DCR) 23 (85.2%) NS y : ,',,J.,,xo : ‘ ‘ ;
Median Duration of Response (DOR) Not Reached ) Yy

_ * 78% of patients had a reduction in tumor burden
Min, Max (range) 2.6+ to 9.2+ months S
o — o * Median follow up is 7.4 months
ovance Biotherapeutics, Inc. =
: * Mean number of TIL cells infused: 28 x 107

* Median number of IL-2 doses administered was 6.0

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



Current approach public antigens

(non mutated)

* Limited potential
* On-target off tumor reactivity

30 Antigen Type :
A g yp Type of antigens
Cancer-germline
Lz 5 Differentiation
33
III 2222222, 711 1111111111.1
W I R e e e e s 5
5 i By B 8. 05 S b S N e B 2 verexpressed
ST I RTINS SR T I ST ST
P\ & O R 0‘""\23 P aF O X PR \nd
Sy EY & W ESHT S FgTy T S
» INOSNE 6‘6} N4 Q‘b"‘\?‘ “‘v}’ + \QQ
S ¢
%\\4\, e
& %C&"‘» Viral
V\Y.
Zhang 2019

Antigen characteristics

Expressed only by tumor cells
and adult reproductive tissues

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

Example of human
tumor antigens

MAGE, BAGE, GAGE,
NY-ESO-1

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

HER2, WT1, MUCH1, ppCT

HPV, HBV, EBV, HTLV



Private neoantigens

* Neoantigen: somatic mutation :
creates a peptide epitope that
is expressed, processed, °o°°%°o
presented by one of the n

patient’s MHC molecules, and
recognized by a subset within  ©

.
09 Yo
Non-Synonymous oo 0
Mutation

Predicted Affinity: 6.8 nM

Wildtype Peptides Neoantigens

the patient’s T cell repertoire. g
1 H 0333000& Non-Synonymous %EE oo&
 Stochastic: each mutation Miiaon _
increases the odds of “

neoantigen formation

Current Opinion in Biotechnology

Bethune et al, 2017



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 T cells from peripheral
and malignant tissue blood or tumor

Some mutations

are presented by APC

in the context of / 4)
autologous MHC " APC

) ——,) ————> o

41BB or
Exome sequencing to 0X40

identify cancer mutations

Select using
activation marker

//‘-J '\
DSSLQARLFPGLTIKIQRSNGLIHS
Tandem minigenes or synthetic peptides
of all mutations introduced to autologous APC

Activation
marker

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



The NEW ENGLAND JOURNAL of MEDICINE

BRIEF REPORT

T-Cell Transfer Therapy Targeting Mutant
KRAS in Cancer

B Computed Tomography of Chest

* HLA-C*08:02—-restricted tumor-infiltrating
lephocytes 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.

Tran E, Robbins PF, Lu YC, Prickett TD, Gartner lJ, Jia L, et al. T-cell transfer therapy targeting mutant KRAS in cancer. N Engl J
Med. 2016;375(23):2255-62.



Immune recognition 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

Dutpatient

Cyclophosphamide 60 mg/kg Fludarabine Pembrolizumab 2 (7 doses)
+ fludarabine 25 mg/m* 25 mg/m® mg/kg

Zacharakis N, Chinnasamy H, Black M, Xu H, Lu YC, Zheng Z, et al. Immune recognition of somatic mutations leading to complete durable regression in metastatic breast
cancer. Nat Med. 2018;24(6):724-30.



22 months
Pre-treatment post-treatment

L - #1 left axilla
5 & #2 sternal subQ
= #3 right axilla

= #4 retrosternal

-+ #5 liver seg VI
-+ /6 liver seg VI

i Cells + IL-2

. Pembrolizumab

Longest diameter (cm)
s

O 0 Xl RP P PAV R PP P
Time after cell transfer (weeks)

Zacharakis N et al. Immune recognition of somatic mutations leading to complete durable regression in metastatic breast cancer. Nat Med



Personalized neoantigen targeted T cells

PERSONALIZED
ANTI-CANCER ADOPTIVE
TCELLTHERAPY
/ Clinical Development Unit
Start with ./ . /‘. ‘
TUMOR BIOPSY [
/ J\N

/ - \
TUMOR SEQUENCING
[DNA/RNA) \

|
\ 4 \ RE-INFUSE
| MUTATION IDENTIFICATION | engineered neo-epitope

\ J specific T cells back to patient

oY
TUMOR NEOANTIGEN \
CANDIDATES

Bioinformatics Unit

Quality Control Unit

CDBT Cell Ny
S R EXTRACT
f/ k‘lcn """_{,M . nec-epitope specific
{ a7 L TCR DNA sequences
| cos .'" -' } imPACT Isolation
| MHCI 1/ Technology® TCR

- 2 medical and scientific

/ research service
//v ENGINEER
—— patient T cells
) / with neoE TCR
‘; ‘ sequences

RETRIEVE
Highly sensitive
retrieval of neo-epitope
specific T cells

\

EXPAND
autologous T cells
expressing neo-epitope
specific TCRs

CD8 T CELLS
from patient
PBMCs

Process Development Unit
APHERESIS

and isolate T cells
from patient PBMCs

imPACT Isolation Technology®

Tumor Immunology Unit

https://pactpharma.com/



Conclusion

» Adoptive cell therapy (ACT) is no longer a promise to treat solid
tumors.
e Tumor Infiltrating Lymphocytes: Melanoma and cervical cancer.
* TCR: Synovial sarcoma.
* CART: mesothelioma

* However there are still some critical points:
* Ideal target identification
* Resistance mechanisms
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