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Adoptive cell therapy platforms
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Current Opinion in Immunology

Cassian Yee Curr Opin Immunol 2018
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Treatment with tumor-infiltrating lymphocytes

Cell infusion Preconditioning:
plus IL-2 chemotherapy

TIL isolation

Rosenberg Nat Rev Clin Oncol., 2014 NETHERLAND s\@
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Cancer Regression and
Autoimmunity in Patients After
Clonal Repopulation with
Antitumor Lymphocytes

Mark E. Dudley,’ John R. Wunderlich,’ Paul F, Robbins,’
James C. Yang,' Patrick Hwu,' Douglas ). Schwartzentruber,’
Suzanne L. Topalian,’ Richard Sherry,! Nicholas P. Restifo,’
Amy M, Hubicki,’ Michael R. Robinson,? Mark Raffeld,?
Paul Duray,’ Claudia A. Seipp,’ Linda Rogers-Freezer,’
Kathleen E. Morton,? Sharon A. Mavroukakis,’ Donald E. White,’
Steven A. Rosenberg™*

Dudley et al., Science 2002
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Pre-Treatment
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Generation of TIL for melanoma patients at the NKI-BTU:
tumor preparation

e |solate tumor mass and mincing of tumor

e Generate single cell suspension by enzymatic digestion of tumor

e Set-up of max 2x24 well plates with tumor digest in 6000 IU/ml IL-2 NETHEELANDS\@
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Expansion phase of TIL:
start expansion in T175 flasks

Day 0 TIL expansion : - non-specific stimulation (awCD3)
- 200-fold excess of allogenic irradiated PBMC

- high concentrations of IL-2

T175x 20

Starting number of TIL: 20x108

- logistically challenging

- success rate 90%
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Expansion phase of TIL:
transfer to the WAVE Bioreactor (d6)

* Culture in closed system (up to 10L)

e Automated heating, rocking and 0,/CO, inflation

e Possibility for perfusion to increase cell density to ~10x10° cells/ml
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Harvest and infusion of TIL

e Washing and preparing 200 ml infusion fluid with TIL

1.2x10 cells

Quality Controls (QC)

Specification

QC(1) Microbiological contamination

negative (day -2 before infusion)

QC(3) Total cell number

>5x10° TIL and < 2x10%*

QC(4) Viability

>70% living cells
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TIL Trial - NCT02278887

International, multicenter, open-label, randomized controlled phase Il study
NKI + Herlev Hospital, Denmark
CHUV, Lausanne, Val d’Hebron, Barcelona, DKFZ, Heidelberg will be opened

Patients with irresectable stage llic/IV melanoma

» 168 patients need to be randomized. Currently 80 patients have been included

* 1.1 randomization
 Ipilimumab vs. CTx + TIL + HD IL-2
* Endpoint: 50% improvement in PFS rate at 6 months

TIL treatment is fully reimbursed from Dutch health insurance (temporarily)
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Is increasing lymphodepletion resulting in improved ORR

Preparative Regimens for Cell Transfer
Days
7 & <5 4 -3 2 <1 0 1 2 3
Mon-myeloablative Cy Cy Flu Flu Flu Flu Flu
Cells
IL-2 L2 IL-2
Ablative Cy Cy
(200cGYy) Flu Flu Flu Flu Flu
TBI
Cells
-2 -2 -2
CD34+
Ablative Cy Cy
(1200cGy) Flu Flu Flu Flu Flu
TBI TBI TBI
Cells
-2 -2 -2 -2
CD34+
Cell transfer therapy.®
Treatment Total PR CR OR (%)
No TBI 43 17 (77+, 45+, 34+, 29, 28,14, 13, 11,8, 8,7, 4, 3,3, 2, 2, 2) 3 (75+, 70+, 60+, 59+) 21 (49%)
200 cGy TBI 25 11 (45+.41+.35+.14 10, 6, 5, 5, 4, 3, 3) 2 (49+, 38+) 13 (52%)
1200 cGy TBI 25 11 (26+, 19+, 19+, 19+, 13, 7, 6, 6, 5, 4, 3) 7 29+, 19, 25+, 25+, 19+, 19+, 184) 18 (72%)

52 responding patients: 42 had prior IL-2, 21 had prior IL-2+ chemotherapy.
2 All patients with metastatic melanoma received a preparative regimen of cyclophosphamide (60 mg/kg/day x 2d) and fludarabine (25 mg/m?/
day = 5d) either with no total body irradiation (TBI) or with 200 or 1200 cGy TBl followed by the administration of autologous TIL plus IL-2 (720,000 IU/

kg q 8 h.

Rosenberg and Dudley. Curr Opin Immunol 2009
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VOLUME 34 -

NUMBER 20 - JULY 10, 2016

JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

Randomized, Prospective Evaluation Comparing Intensity
of Lymphodepletion Before Adoptive Transfer of
Tumor-Infiltrating Lymphocytes for Patients With

Metastatic Melanoma

Stephanie L. Goff, Mark E. Dudley, Deborah E. Citrin, Robert P. Somerville, John R. Wunderlich, David N. Danforth,
Daniel A. Zlott, James C. Yang, Richard M. Sherry, Udai S. Kammula, Christopher A. Klebanoff, Marybeth S. Hughes,
Nicholas P. Restifo, Michelle M. Langhan, Thomas E. Shelton, Lily Lu, Mei Li M. Kwong Sadia Ilyas,

Nicholas D. Klemen, Eden C. Payabyab, Kathleen E. Morton, Mary Ann Toomey, Seth M. Steinberg, Donald E. White,

and Steven A. Rosenberg
NETHERLANDS ‘;3%
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Patient characteristics

Treatment Arm
Characteristic MNMA, 1,200 TBI P
Patients 51 50
Sex .54
Female 17 (33) 20 (40)
Male 34 (867) 30 (60)
Age, years
Median 45 47 73
18-30 8 (16) 3 (B) 19*
31-45 18 (35) 16 (32)
A5-60 22 (43) 29 (58)
B61-65 3 (8) 2 {4)
HLA .32
A2 19 (37) 24 (48)
MNon-AZ2 32 (B63) 26 (52)
Staget .63
M1la 3 (B) 6 (12)
Mib 8 (18) 8(18)
Milc 40 (78) 36 (72)
Prior systemic treatment .44
MNone 14 (27) 12 (24)
1 systemic therapy 22 (43) 19 (38)
= 2 systemic therapies 15 (29) 19 (38)
Immunotherapy
Lighbdosg U2 17 33 12 (241 20
Anti—-CTLA-4 only 13 (26) 18 (36) .29
Anti—-PD-1 only 1 (2) 2 {4) 62
Anti-CTLA-4 and 6% (12) 2(4) 27
anti-PD-1
AOuvant [IFh-o, vaccine, 70 30 TE (30) B
etc)
Chemotherapy
Dacarbazine or 3 (8) 8 (16) 12
temozolomide
BRAF and/or MEK inhibitor 4 (8) 5(10) 74
Other (including 5 (10) 5(10) 1.0
biochemotherapy)
Select baseline value, median
(25th to 75th percentile)
LDH, UL 182 (152-238) 198 (154-317) .29 NHHH&,AN%@
MNLR 2.40 (1.464.02) 3.02(1.92-4.61) .08 NI TR~
Goff et al., J Clin Oncol 2016 Platelets, K/pL 222 (193-313) 242 (197-305) .62 R




Survival of patients receiving TIL treatment

Progression Free Survival
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Goff et al., J Clin Oncol 2016

Overall Survival
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Response to TIL treatment

NMA TIL NMA + 1200cGy TIL

© PD-Nontarget
€ PD-New Lesion
® PD (20% increase)

=== Ongoing Responders (n = 17) 4/ Ongoing Responders (n = 15}

Responders With PD (n = 6) Responders With PD (n = 17)

% Change in Sum of Longest
Diameters of Target Lesions

PR (30% ) PR (30% 1)
—100 . . . . . ; \ . . .
0 6 12 18 24 30 36 42 48 54 0 (5] 12 18 24 30 36 42 48 54
Time From Cell Transfer (months) Time From Cell Transfer (months)

24% of patients developed a CR, only 1 of these progressed.
Median FU 40.9 months
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Goff et al., J Clin Oncol 2016



ONCOIMMUNOLOGY Tavlor & F .
2018, VOL. 7, NO. 12, 1502905 (12 pages) e aylor rancis

https://doi.org/10.1080/2162402X.2018.1502905 Taylor & Francis Group

ORIGINAL RESEARCH W) Check for updates

Adoptive cell therapy with tumor-infiltrating lymphocytes in patients with
metastatic ovarian cancer: a pilot study

a,b

Magnus Pedersen®®, Marie Christine Wulff Westergaard?, Katy Milne®, Morten Nielsen 2*°, Troels Holz Borch ©2®,
Lars Gregnlund Poulsen?, Helle Westergren Hendel®, Mia Kennedy*, Gillian Briggs®, Stacey Ledoux",

Trine Jakobi Neottrupf, Pernille Andersen?, Thomas Hasselager”, Ozcan Met (*®, Brad H. Nelson<, Marco Donia®®,
and Inge Marie Svane®?
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Safety and Clinical Activity of Adoptive Cell Transfer
Using Tumor Infiltrating Lymphocytes (TIL) Combined
with Nivolumab in Metastatic Non-small Cell Lung
Cancer

Presenting Author(s): Ben C Creelan
Author(s): Jamie K Teer, Eric M Toloza, John E Mullinax, Ana M Landin, Jhanelle E Gray,

Tawee T Tanvetyanon, Matthew C Taddeo, David R Noyes, Linda L Kelley, Bin Fang, John M
Koomen, Amod A Sarnaik, Sungjune Kim, Eric B Haura, Scott J Antonia

Presented at WCLC 2018; Courtesy of S Peters N ETH N



NSCLC TIL Study Design

[ Key Eligibility \ Responders Group
Stage 4 NSCLC RSCRILLLLLEID :,:j.'f.’.'.'.'.'.'.'.'-'i -o= If progression -> treat with TIL
» Safety resectable vao Q4w x 1 yr

confirmed metastasis

* RECIST measurable zellfggg‘
disease P> TIL
Up to 5 prior therapies PR/CR PR/CR REP _ Qbw x 1 yr
\ No corticosteroids j A Apheresis for PBMC 4
-> PD/SD
= = v= =)
Screening 67 63 49 3B 21 8 7654321 0 1—6 14 28 56
Q4w x 1 yr
* L N S S SR N S S N S t ¢
Eligiblity Tumor Nivo C TL D d Ni .
_ y ! Flu ecrescendo ivo
checklist ~ Harvest Pre-chemo Infusion  IL-2 IV Rivo
checklist
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Disposition of Patients [CONSORT diagram]

Screened
n=16

Enrolled

n=13

Ineligible
Brain metastases (n = 3)

Insufficient TIL

Nivolumab 240 mg
IV Q2W x 4
Responding to Evidence of
nivolumab progression growth
monotherapy n=10 n=1
n=2
20-150* billion
CD3*cells TIL

Progression of
disease

Remains on

therapy

Stopped due to
toxicity

n=>5

n=4

n=1

/ Study Endpoints \

* Primary:
Safety/tolerability

* Other: Preliminary
efficacy, PK, PD, Tumor
proteomics , whole
exome sequencing,
transcriptomics

« Serial PBMC phenotyping

and TCR chain
\sequencing J

Updated results in this ongoing study are presented (median follow-up range, 0.2* to 35" weeks)

Evidence of progression: Formal PD, Non-target enlargement, Increase in tumor markers

CANCER

22
NETHERLANDS ‘;3
CONSORT; Consolidated Standards of Reporting Trials. 1V, intravenous; ORR, objective response rate; PD, pharmacodynamics; Q2W, every 2 weeks;. Seven patients MG Q@z\

were response evaluable with measurable disease and CT scans at Day 28 evaluation.



Depth and Duration of Response
Pre-TIL Post-TIL

|TIL.IL2| M aintenance Nivolumab |

A\ A\ \4 A\

70 ] “©- pRr
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-A- pPD
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'°> Nivolum ahb

< |
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50 ]

409

Wi

30 ] 30

20 209

10 109
Time from first nivolumab (days)

Time from TIL start (days)

Change in Tumor Size vs Baseline
o
% Change in Tumor Size vs pre-TIL

S10 180 180 21 0>
-20
-30
-40
£ .50
>
-60
o : P 60 -
-80 =
* Many patients had rapid progression on nivolumab
* Decreases in tumor size were observed after Cy/FIu+TIL+IL2
PR, unconfirmed or confirmed partial response; PD, progressive disease; TIL, tumor infiltrating lymphocytes. For “%Change in Tumor Size vs. pre-TIL”, the Day -8 CT
scan serves as baseline for further comparison. For Pre-TIL, nivolumab is given every 2 weeks; for Post-TIL, maintenance nivolumab is given every 4 weeks starting NETHERL mng@
approximately at Day +29;. ‘“%/T\#S%LA 23

Seven patients were response evaluable with measurable disease and CT scans at Day 28 evaluation. Final sample-set still accruing (goal n = 14).



> “ W Treatment of metastatic uveal melanoma with adoptive

CrosshMark

transfer of tumour-infiltrating lymphocytes: a single-centre,
two-stage, single-arm, phase 2 study
Smita S Chandran, Robert PT Somerville, James C Yang, Richard M Sherry, Christopher A Klebanaff, Stephanie L Goff, John R Wunderlich,

David N Danforth, Daniel Zlott, Biman C Paria, Arvind C Sabesan, Abhishek K Srivastava, Ligiang Xi, Trinh H Pham, Mark Raffeld, Donald EWhite,
Mary Ann Toomey, Steven A Rosenberg, Udai S Kammula

100 m Previous herap Current resp status
| — Checkpoint refractory m PD(20% increase)
| —— No previous checkpoint A PD (new lesion)
80+ .‘I ® Ongoing
|

Previous Immunotherapy
Ml Checkpoint refractory
Il Mo previous checkpoint

Change intumour size from baseline (%)

Maximum change in tumour size from baseline (%)
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0T1oT 13T 1 TgT4T12T6T18T3T17T2 T1gT10T14 720 21Ef 11 T16 z 0 P 20

Patient Time since TIL therapy (months) NETHERLANDS %‘QS #
CANCEF
=~

CANCER
INSTITUTE &u
JTaN VAN NHOER

Chandran et al., Lancet Oncol 2017



Immune recognition of somatic mutations leading
to complete durable regression in metastatic
breast cancer

Nikolaos Zacharakis', Harshini Chinnasamy’, Mary Black’, Hui Xu', Yong-Chen Lu®, Zhili Zheng',
Anna Pasetto’, Michelle Langhan', Thomas Shelton’, Todd Prickett’, Jared Gartner', Li Jia',
Katarzyna Trebska-McGowan?, Robert P. Somerville’, Paul F. Robbins’, Steven A. Rosenberg',
Stephanie L. Goff' and Steven A. Feldman'

r 10’ 625 2.41
TIL infusion {3} & - :
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é e 208 w0 df-closr | oo & -+ #3 right axilla
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{ | 3 #6 vi
d - Ver s
rrri | | 1! 1 1T 2°2 =
=] Cells + IL-2
-7 -6 -5 4 3 -2 4 0 +1 +2 43 +10 +22 +43 +64 ~ ]
Time (d) - 4+ Pembrolizumab
Inpatient . - T —e 9o ok dPaP b o PP RSP P
Cyclophosphamide 60 mg/kg Fludarabine Pembrolizumab 2 Time after cell transfer (weeks)
+ fludarabine 25 mg/m? 25 mg/m? mgkg Q (7 doses)

% 25
Zacharaklis et al., Nat Med 2018 “HH‘:.M‘T.' JH E}’A



Clinical Trials: Immunotherapy Clinical
Cancer
Research

A Phase Il Study of Tumor-infiltrating Lymphocyte
Therapy for Human Papillomavirus-associated

Check for

Epithelial Cancers hock o

Sanja Stevanovié', Sarah R. Helman', John R. Wunderlich?, Michelle M. Langhan?,
Stacey L. Doran', Mei Li M. Kwong?, Robert PT. Somerville?, Christopher A. Klebanoff?,
Udai S. Kammula?, Richard M. Sherry?, James C.Yang?, Steven A. Rosenberg?, and
Christian S. Hinrichs'

9 60- == CR 40+ " —CR @ Ongoing response
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g = 8~ 8 /a.ag” PD v New lesion resected
58 2|, 5% 0
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Stevanovic et al. Clin Cancer Res 2019



TIL (Tumor Infiltrating Lymph%s) technology is

an ideal cancer therapy targeting ieterogeneous

solid tumors.

EXPLORE

ADVANCING IMMUNO-ONCOLOGY

IOVANCE Biotherapeutics is focused on the development and
commercialization of autologous cellular immunotherapies optimizing

personalized, tumor-directed Tumor Infiltrating Lymphocytes (T1L)



Current Chinical Trials

PHYSICIANS: To learn more about the trial on ClinicalTrials.gov, including eligibility criteria, locations

and contacts.

C-144-01: METASTATIC MELANOMA

A Phase 2, Multicenter Study to Assess the Efficacy and Safety of Autologous Tumor Infiltrating
Lymphocytes (LN-144) for Treatment of Patients with Metastatic Melanoma.

VIEW —

C-145-03: SQUAMOUS CELL CARCINOMA OF THE HEAD AND NECK (HNSCC)

A Phase 2, Multicenter Study to Assess the Safety and Efficacy of Autologous Tumor Infiltrating
Lymphocytes (LN-145) for Treatment of Patients with Squamous Cell Carcinoma of the Head and Neck.

VIEW —»

C-145-04: CERVICAL CARCINOMA

A Phase 2, Multicenter study to Assess the Safety and Efficacy of Autologous Tumor Infiltrating
Lymphocytes (LN-145) for Treatment of Patients with Cervical Carcinoma.

VIEW =

IOV-LUN-201: NON-SMALL CELL LUNG CANCER (NSCLC)

A Phase 2 Study to Assess the Efficacy and Safety of Autologous Tumor Infiltrating Lymphocytes (LN-145)
Alone and in Combination with Anti-PD-L1 Durvalumab (MEDI4736) in Patients with Locally Advanced or
Metastatic Non-Small Cell Lung Cancer (NSCLC). \@
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Value of mobilizing endogenous tumor-specific T cell responses

TIL are grown
from melanoma

tumors a Rapid Expansion

TIL therapy < > |

L (] b \ i ® Patient pretreated with
} I ; i l‘ ; lymphodepleting
I Wi chemotherapy
L ad
Black box: On bulk level anti-tumor reactivity

How much does the infusion product
resemble the original TIL composition?
Which tumor antigens are recognized?
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Somatic mutation prevalence
(number mutations per megabase)

Prevalence of somatic DNA mutations across human cancer types
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Alexandrov et al., Nature 2013 NETHERL Aw@ *
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TMB as Biomarkers for Response to TIL

QN

COMMUNICATIONS

ARTICLE
OPEN

Mutational and putative neoantigen load predict
clinical benefit of adoptive T cell therapy in
melanoma

Martin Lauss!, Marco Doniaz'3, Katja Harbst!, Rikke Andersen2'3, Shamik Mitra', Frida Rosengren1,
Maryem Salim', Johan Vallon-Christersson@® !, Therese Torngren', Anders Kvist® !, Markus Ringnér® 4,

Inge Marie Svane?> & Géran Jénsson

Lauss et al. Nat Comm 2017

% Reduction in tumor size

Melanoma key driver mutations

are not associated to clinical response

100
|

o

-5
1

-100

@ BRAF

B NRAS

E BRAF+NF1
B NRAS+NF1
O wild-type

Dllll-_

D-IIDIIII |||||

=
NFTHFRIANDS@
CANCER
insTITUTE T2~
"ANTONI VAN LEEOWENHOE




TMB as Biomarkers for Response to TIL

A

) Mutational load and RECIST

2 P=0.12
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nature. . .
medicine

Mining exomic sequencing data to identify mutated
antigens recognized by adoptively transferred

tumor-reactive T cells

Paul F Robbins!, Yong-Chen Lu!, Mona El-Gamil!, Yong F Lil, Colin Gross!, Jared Gartner2, Jimmy C Lin?,
Jamie K Teer®, Paul Cliften?, Eric Tycksen?, Yardena Samuels®3 & Steven A Rosenberg!

Tumor sample/—)—é

!
Extract DNA from normal “
and malignant tissue blood or tumor

Some mutations
Exome sequencing to are presented by APC
identify cancer mutations in the context of

autologous MHC

t---b—>
!s/

DSSLQARLFPGLTIKIQRSNGLIHS
Tandem minigenes or synthetic peptides
of all mutations introduced to autologous APC

Robbins et al. Nat Med 2013; Rosenberg & Restifo, Science 2015

Reinfuse post-lymphodepletion

T cells from peripheral

Expand and treat

or isolate TCR for insertion
into autologous lymphocytes

41BBor
0X40

Select using
activation marker
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Patient NKI-003: complete response upon TIL therapy

Resected tumor
material

N

Isolate tumor |solate tumor-infiltrating

cells T cells
o “
, v Screen with 1097
ldentify tumor- MHC 5
specific mutations . -
multimer E
v technology
Predict potential\/ ° cl) 1 2355 é 7 zls sYa 1Io 1I1 1Y2 1I3 1I4 175 4Y8
epltopes Months post infusion of TIL

Van den Berg et al. to be submitted



Patient NKI-003: complete response upon TIL therapy

TIL infusion product

MYLKgsy

VARS .y

W

0.096

103 1I:|4 10

Van der Berg et al. to be submitted
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Patient NKI-003: complete response upon TIL therapy

TIL infusion product

Peripheral blood

RBM12g.,

Pre therapy 2 months 6 months 12 months 34 months
= 0021 ‘= 4.459 ‘o 8786| o 2.203
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Van der Berg et al. to be submitted
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Knowledge about the importance of neoantigens in 1O has
sparked research in neoantigen directed clinical approaches

Somatic mutation frequency (/Mb)

Neoantigen
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Adoptive cell therapy platforms
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Courtesy of Neon

NEO-PTC-01 Personal Neoantigen T Cell Therapy

A personal T cell therapy consisting of multiple enriched T cell populations
against high-priority neoantigens unique to each patient

Tumor Sample DNA & RNA - . _ Personal Peptide
X X Bioinformatics
& Processing  Sequencing Manufacturing

T Cell GMP manufacturing
Ex vivo priming & expansion

—@

NEO-PTC-01
Personal Neoantigen

T Cell Therapy
Patient
3-4 weeks + rapid release

Leukapheresis APC Preparation &
T Cell Isclation

EON
NETHERLANDS
CANCER
insTITUTE T2~
"ANTONI VAN LEEOWENHOE




Objective

Increase cell numbers for

pre-existing responses

1. Expand out pre-existing
memory responses

Broaden the T-cell repertoire

that can potentially target the tumor

2. Induce T-cell responses
from the naive repertoire

3. Generate a T-cell product Steer towards favorable
with clinical efficacy phenotype and function
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The Journal of Clinical Investigation RESEARCH ARTICLE

Isolation of neoantigen-specific T cells from tumor and
peripheral lymphocytes

Cyrille |. Cohen,"?]ared ). Gartner,2 Miryam Horovitz-Fried,” Katerina Shamalov,' Kasia Trebska-McGowan,? Valery V. Bliskovsky,?
Maria R. Parkhurst,? Chen Ankri,’ Todd. D. Prickett,? Jessica S. Crystal,? Yong F. Li,2 Mona El-Gamil,? Steven A. Rosenberg,? and
Paul F. Robbins?

"Laboratory of Tumor Immunology and Immunotherapy, Goodman Faculty of Life Sciences, Bar-llan University, Ramat Gan, Israel. “Surgery Branch and *Laboratory of Cancer Biology and Genetics, National
Cancer Institute (NCI), NIH, Bethesda, Maryland, USA.

Prediction of potential Generation of large Analysis and sorting of reactive
neoantigen epitopes panels of neo- Nl T T e —
based on exome epitopes/MHC (FTDs, TIL infusion bag, PBMCs)
sequencing/RNA-seq tetramers
e ] Expansmg;r;-i ;unctlonal ]
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PD-1 identifies patient-specific tumor-reactive TIL

100 @ PBL (n=21)
@ TIL (n=24)
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Sciencexpress

Immunogenicity of somatic mutations in
human gastrointestinal cancers

Eric Tran, Mojgan Ahmadzadeh, Yong-Chen Lu, Alena Gros,
Simon Turcotte,* Paul F. Robbins, Jared J. Gartner, Zhili Zheng,
Yong F. Li, Satyajit Ray, John R. Wunderlich, Robert P.
Somerville, Steven A. Rosenbergt

Surgery Branch, National Cancer Institute, National Institutes of Health, Bethesda, MD 20892, USA.

*Present address: Department of Surgery, Université de Montréal, and Institut du Cancer de Montréal, Centre de
Recherche du Centre Hospitalier de I'Université de Montréal, Montréal, QC H2X OA9, Canada.



Mutation-specific TIL in Gl cancers harboring a low mutational load

Table 1. Mutation-reactive T cells in metastatic GI cancers. NE, not evaluated.

Patient Agelsex Tumor type Number of Number of Number of Number TIL Moutated pro- Amino acid T cell Frequency of
m mntalions'f' mutations as- TIL cultures cultures with tein change type mutation-reactive
sessedi assessed mutation reactivi- recognized TCR in tumor (%)
o
3737* 45F Bile duct 26 23 5 5 ERBE2IP E803G CD4 0.009
EBOSG CD4 0373
3812 44/M Bile duct 48 179 5 o — — — —
3942 46/F Rectal 155 14 6 2 NUP98 A339D CD8 0.67
4 KARS D336H CD8 0.020
3 GFD2 E426K CD4 0.037
3048 48M Esophageal 84 211 5 2 PLEC E11T9K CD4 NE
2 XPO7 P274S CD4 NE
2 AFEAF2 Q418K CD4 NE
3971 49/M Colon 118 118 23 11 CASPS F6TV CD8 125
3978 46/F Bile duct 39 38 ol 19 ITGB4 510021 CD4 NE
3995 50M Colon 58 154 10] 2 TUBGCP2 P293L CD8 0.023
15 RNF213 N17028 CD8 0.60
2 KRAS GI12D CD8 0.055
4007 52M Colon 134 264 23 4 SKEIVIL R6353H CD8 0.090
R633H CD8 0.014
b] H3F3B A4RT CD8 119
4032 46/M Caolon 101 22 24 12 APIS R243Q CD8 0.083
R243Q CD8 0.059
1 RNF10 EST2K CD8 0.030
7 PHLFPP1 G366E CD8 0.081
4069 5TM Pancreatic 10 97 15 1 ZFYVE27 R6H CD8 0.088
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From universal to highly personalized gene-modified ACT
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June, Riddell, Schumacher 2015 Science Trans Med



Adoptive cell therapy platforms

June, Riddell, Schumacher Science Trans Med 2015

CAR

Tumor binding
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CAR-T currently in clinical trials
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Townsend et al., J Exp Clin Cancer Res 2018



Growing list of targets for solid cancers

CART cell
%
Tumor Associated
Antigen
Normal or
Malignant Cell
Pancreatic Ovarian Gastric Lung CNS Cervical Prostate  Glioma/Glioblastoma Colorectal Liver Breast Sarcoma Fallopian Bladder
f 2 N J L Tube
gl (
‘ & | PO L N
Mesothelin Mesothelin Her2 Mesothelin Mesothelin PSMA Her2 Mesothelin CEA Mesothelin } I _ BERiA
GPC3 CD133 EpCam Mucl GD2 EpCam EphA2 EpCam i EpCam Mucl Mesothelin
EpCam Her2 Mucl GPC3 Her2 Mucl CD133 D133 D133 GD2
Her2 070 CEA Her2 Pan-ErbB  pgya EGFRVIII Ghia Mucl
N <070 PSCA GD2 IL13Ra2 ey D70
070 Her2 ROR1 GD2 Muci Her2
PSCA CEA CEA Mucl CEA CEA
CEA ROR1 FAP RORL
Tumor cell death/cytotoxicity
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Number of clinical trials

Exponential growth of CAR-T trials up to May 2018

—
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Townsend et al., J Exp Clin Cancer Res 2018
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Conclusions

« Cell therapy for solid cancer is coming of age

* New developments in:
* TIL therapy (expansion beyond melanoma)
* Induction/expansion of blood-derived T cells (focus on neoantigens)

« Use of gene modified T cells
CAR-T
TCR-T (focus on neoantigens)

* Novel developments in gene modification
Transposon/transposase-based
CRISPR/Cas9-based
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