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Growth in Adoptive Cellular Therapies (AcT) for Cancer

Therapy type Year
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Yu et al. Nature Drugs Discovery 2019
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Cancer cell therapies: the clinical trial landscape

b Target Year Solid tumours

Therapy type  Year

2020
CAR-T cell ( 2019

NK celland [ 2020
NKT cell | 2019

Novel T cell [ 2020
technology | 2019
TAA/TSA- [ 2020
targeted T cell \_ 2019
TCR-T cell [ :gig Development stage
[ Marketed
TIL cell [ 2020 M Phase Il
2019 [ Phase Il
Othercell { 2020 177 O Phase |
therapies | 2019 @ Preclinical
2‘.1!0 360 460 560 660 ?CIIO 860 960 16
Number of active therapies Therapy type
) Trends in the cancer cell therapy pipeline. Comparison of the B CAR-T cell
CANCER  ™e Anna-Maria Kellen pipeline in March 2019 and March 2020 (data on analysis EHK“‘T?.NE{:E“ :
RESEARCH C | Inica I included in the Supplementary file). TAA, tumour-associated o Tfﬁrsﬁa r;gte";-rogél
INSTITUTE AC C e | e FHTO r antigen; TCR, T cell receptor; TIL, tumour-infiltrating [ Other cell therapies
lymphocyte; TSA, tumour-specific antigen. CITCR-Tcell
B TIL cell
Yu et al. Nature Reviews Drug Discovery. May 2020.
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Cancer cell therapies: the clinical trial landscape
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The Anna-Maria Kellen Comparison of endpoint status of trials with
published results by cancer types, therapy
types, and phases. (Positive = Fully/Partially

achieve endpoints)

Yu et al. Nature Reviews Drug Discovery. May 2020.
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Cancer cell therapies: the clinical trial landscape
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Figure | Different adoptive T cell transfer approaches to harness the immune

Adoptive Cell Thera Y sy
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(A) Adoptive transfer of anti-tumour T cells isolated from within a patient’s tumour.TILs are extracted from surgically
Haanen, J. B. A. G., Califano, R., Lugowska, I., & Garassino, resected tumour samples, then expanded in vitro, followed by re-infusion into the lymphodepleted patient.
M. C. (218AD). ESMO Handbook of immuno-oncology. (B) T cells from patient peripheral blood are isolated and expanded in culture, and genetically modified to express
either aTCR or a CAR that confers the ability to specifically recognise and destroy tumour cells when re-infused
into the lymphodepleted patient.

© Vall d'Hebron Institute of Oncology (VHIO)

Abbreviations: CAR, chimeric antigen receptor; REP rapid expansion protocol; TCR,T cell receptor; TIL, tumour infiltrating lymphocyte.
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Advantages ACT

 Induce Long Remisions

CD19 CAR-T in large B cell lymphoma
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Neelapu et al. NEJM 2017

© Vall d'Hebron Institute of Oncology (VHIO)

Living platform

T cells can be selected in
vitro or genetically modified
to enhance tumor reactivity
Manipulated ex vivo to
overcome impediments of T
cell therapy

Possibility to modify the host
prior to the cell transfer.
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Efficacy data: melanoma

Succesfull expansion of 24 out of 25
samples

Melanoma (6), sarcoma (10),
adenocarcinomas (8)

Enzymatic digestion — cell suspension + IL-2
Lymphocytes population: 3-74%
Rate of expansion: 2.9 to 9.1x108fold (14 A J
— 100 days)

9 cultures lysed fresh autologous tumor
Large-scale expansion (>10'9) in 5 out of 8

Journal of Immunological
Methods

]_"]_H]_""-"'I ER Volume 102, Issue 1, 24 August 1987, Pages 127-141

Expansion of human tumor infiltrating
lymphocytes for use in immunotherapy
trials

Suzanne L. Topalian * &, Linda M. Muul *, Diane Solomon #, Steven A. Rosenberg !

© Vall d'Hebron Institute of Oncology (VHIO)
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Immunotherapy of Patients With Advanced Cancer Using
Tumor-Infiltrating Lymphocytes and Recombinant Interleukin-2:
A Pilot Study

By Suzanne L. Topalian, Diane Solomon, Frederick P. Avis, Alfred E. Chang, Deborah L. Freerksen,
W. Marston Linehan, Michoel T. Lotze, Cary N. Robertson, Claudia A. Seipp, Paul Simon,

Table 5. Therapy and Results Colleen G. Simpson, and Steven A. Rosenberg
TIL riL-2
Patient Dates of CPM (No. (107* (No. (Cum Dose
MNo. Diagnosis Treatment  (mg/kg)  Cells)  U/kg) Doses) U/kgx107%) Result
1 Melonoma 11/20-11/27/86 50 1.9x10" 100 16 1,600 Progression; resection
solitary lung met 4 mo;
NED 7 mo
2 Melanoma 12/14-12119/86 50 1.7x10"7 100 15 1,500 Progression; DOD 4 mo
» 3  Breast carcinoma 2/24-3/3/87 25  5.4x107 100 14 1,400 PR for <<} mo; DOD 4 mo
4  Colon carcinoma 3/11-3/17/87 25  2.8x10" 100 8 800 Progression; DOD 3 mo
5  Renal cell 3Nnas-3/22/87 25 5.2x10' 100 9 200 PR for 3 mo in lymph node
carcinoma met, lung met stable;
AWD 4 mo
6  Melanoma 4/8-4/11/87 0 1.6x107 100 8 80O Progression; AWD 4 mo
7  Renal cell 4/15-4/17/87 0 7.2x10™ 30 7 210 Progression; AWD 3 mo
carcinoma
8  Renal cell 4/23-4/25/87 0 59x107% 30 7 210 Progression; DOD 3 me
carcinoma
?  Melanoma 5/11-5/20/87 0 B9x10" 10 27 270 Progression; DOD 2 mo
10 Melanoma 5/14-5117/87 25  1.9x10" 30;10 11 40 Progression; DOD 1.5 mo
»” Melanoma 3/20-5/25/87 25 2.3x170" 100 1 1,100 PR for 3 mo; new cere- Journal of Clinical Oncology, Vol 6, No 5 (May),
bral mets 1988: pp 839-853
12 Renal cell 5/27-6/2/87 25 8.0x10° 100 1 1,100 Progression; AWD 2 mo
carcinoma

Abbreviations: met, metastasis; NED, no evidence of disease; DOD, dead of disease; AWD, alive with disease.
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SPECIAL REPORT

USE OF TUMOR-INFILTRATING
LYMPHOCYTES AND INTERLEUKIN-2 IN
THE IMMUNOTHERAPY OF PATIENTS

Table 1. Characteristics of Therapy in 20 Patients Treated with TIL.* WITH METASTATIC MELANOMA
PaTIENT DosEs oF A Pnlimin”y Rewrt
NO SEXAGE Tumor HAarvEsT TumoR-1%FILTRATING LYMPHOCYTES® IL-2% REspnsy
k] DAYS LYMFHECYTE CRLLS
LYMIHO- (b EXPANSHS mrusen  CDACDSCDE ELRATION
SITE CYTES CULTURE IPERE X X Iﬂ"':'] 1% TYPFE SITE (rma)
- 1 Fd6  Subcutancous 15 1] B0 23 95/6/93 11 Patial  Lung 3 e Ph 2. sinal nter
2 M/S6  Subcutaneows 70 29 w3 Taid o 12 Complete Subcutancous =13 « ase <, single cenie
3 Fid2 Subcutaneous 6 27 4,633 25 9TIRIN2 7 Partial Lung. subcutancous, 3
i study
4 Fi3k Subcutaneous 6 24,28 27,100 1] GEB2/20 7 Partial Lung. subcutaneous 4 . R
5 M7 Lymphnode 16 29 s85 9 9RIB1/7 7 Patial  Subcutaneous 7 e 20 Patients ( brain
O R R: 6 O% 6 Mi2] Subcutancous % 34 2413 23 BY93/10 13 Partial Liver, spleen, nodal, 7
subcutaneous H
IL 2 . 7 M58 Lymph node 41 9 5EY 1.3 P98 12 Monge — —_ meququ|S eXCIUded)
( -£4Z Nad |ve) J 8 Mi25 Lymph node 4 42 44,450 19 97719/ 13 Partial  Lung. liver, nodal, 9 . .
_ subcutancous 4 ] 8: SUfglCOI excision
9 M58 Liver 24 26 217 75 GEER<3 7 Partial Lung, liver -
10 Fid45 Lymph node 50 56 I 802 12 GBI 1 Mined Liver responded — .
(brain metastases ) 5‘ ChemOtherqpy
1 Fr2s Subcutaneous [ 9 4,467 a5 LR TR 14 Mone — — o
12 M/SY Soft tissue 6 53 2623 17 96/67/2 9 None - - 3: radiothera PY
13 M50 Soft vssue 7 44 2441 43 7607311 [ Mone — —_
14 M/3s Bone and soft 6 33 azmT 29 G5/80/14 I Partial Lung, bone, 4 1 -
fissue subcutaneous 5 rece |Ved IL 2
S Fi50 Lymph node 84 in 17,544 22 1 01 50050 7 Mune —_ —
16§ M/32 Lymph node 15 49 45 597 875 [[1] SELNTO 4 MNone —_ — .I . a' I FN
17% Wil Subcutaneows 58 L 7,062 15 UE//H 3 None —_ —_ 0
183 Fi39 Subcutaneous 10 19 39,4827 19 1060/ 15785 11 Partial Subcutancous 2 O R R: 4 O /0
194 Fris Lung 15 36 B934 u HET2 N6 B Monge — -—
208 FI58 Lymph node 21 il 45,670 17 10098/ 3 Partial Nodal 3

*Before treatrment with TIL, all patients received 25 mg of eyclophosphamade per kilogram
Ylwmen of 100,000 units per kilogram every enght hours, Patient 16 reccived three of the four doses at 30,000 wnits per kilogram; Fatient 17 received all three doses an 30,000 unins per kilogram
iPrevious treatment with interleukin.2 alone o interleukin.2 plas LAK cells had failed

Rosenberg et al. N Engl J Med 1988

© Vall d'Hebron Institute of Oncology (VHIO)
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REVIEW

Efficacy of adoptive therapy with tumor-infiltrating
lymphocytes and recombinant interleukin-2 in
advanced cutaneous melanoma: a systematic
review and meta-analysis

U. Dafni'", O. Michielin'®, S. Martin Lluesma'?, Z. Tsourti®, V. Polydoropoulou4, D. Karlis®, M. J. Besser®’,
J. Haanen®, 1-M. Svane®, P. S. Ohashi'®, U. S. Kammula'', A. Orcurto’, S. Zimmermann', L. Trueb’,
C. A. Klebanoff'>'31* M. T. Lotze'®, L. E. Kandalaft'** & G. Coukos'>*#

PubMed electronic database (inclusions to 17 December 201 8)

NMA + TIL + IL-2 (HD or LD)
Primary endpoint: ORR / Secondary: CRR, OS, DOR

1211 records screened — 13 studies (published 1988-2016)

410 heavily pretreated patients: 332 received HD-IL-2 and 78 LD-IL-2.

© Vall d'Hebron Institute of Oncology (VHIO) Annals of Oncology 30: 1902-1913, 2019
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Table 1. Characteristics of studies included in the meta-analysis, along with information on primary outcome
IL-2 dose Study year Type of TiLs Stage Age inyears Performance Ptswith brain Response N= 410 CR PR NwithTIL NwithTIL
administrated (AJCC/ (median/ status metastasis determination Induded in the expansion expansion
WHO) range) criteria meta-analysis failures failures, refusals
and failures to
receive treatment

Low (<720 000 IU/kg) Topalian-1988° 0] Traditional NA 41 (35-50) NA No WHO 4b o 1 - -
Rosenberg-1988° [11] Traditional A 415(21-55) MA Mo WHO 20 1 10 30 37
Hiebaek-20127 [23) Traditional Mla&c 535(3662) O Yes RECIST 1.0 6 2 0 7 1
Ulenhag2012*°[35]  Traditional I 555(17-73) 0-3 Yes RECIST 1.1 24 1 4 - =
Andersen-2016" [28] Young Mla-c 515(25-68) 03 Yes RECIST 1.0 24 i 7 - 25

High (=720 000 IU/kg) Dudiey-2005 [44] Traditional IV =18 01 Yes WHO 35 15 3 - -
Dudley-2010 [22] Young Mla-c =18 Good dinical Mo RECIST 337 3 18 - -

performance

Rosenberg-2011 [45) Traditional Mla-c =18 0-1 Yes RECIST 434 5 B - -
Filon-Thomas-2012" [40] Trditional Mlbc 49 (25-67) 0-1 LInknown RECIST 1.1 13 2 314 =19
Radvanyi-2012° [24] Traditional M- =15 MA Yes irRC 31 2 n - -
Besser-2013 [25] Young Mla-c Meanage54 0-1 Yes RECIST 10 57 5 18 &5 B0
Cudley-2013 [26] Young Mlac =18 -1 Yes RECIST 1.0 &9 3 14 86 107
Goff-2016 [29] Traditional Mla-c 45 0-1 Inknown RECIST 1.0 519= 12 11 - -

*Information on number of cells infused available at patient level

Spatients with renal, breast or colon cancer excluded.

“Related comment in ‘Svane, M. Cancer Immunal Immunother (2012) 61: 747

dpatients treated with combination of NMA and TBI are excluded.

*There are patients without prior treatment that cannot be excluded from analysis, since they cannot be separated regarding response outcome from the other participants, n =8 for Dudley-2010 and n= 14
for Goff-2016

MA, not available. Dafni et al. Annals of Oncology, 2019
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Study No. of pts I CR/PR vs. Non-R ORR (95% CI) st“dy No. ﬂrpts | CRvs. PMNUII'R CRR [95% cn
| Topalian-1988 4 | | ! 0 vs. 4 0.00 (0.00,0.60)
Topalian-1988 4 F ! 1vs 3 0.25 (0.01,0.81) )
| Low-dose IL-2)  Rosenberg-1988 20 I—f—l 1 vs. 19 0.05 (0.00,0.25)
Low-dose 12| Rosenberg-1988 20 | f * ! 11vs 9 0,55 (0.32,0.77) . '
. . Cochran's Q: Ellebaek-2012 6 I i 2 vs. 4 0.33 (0.04,0.78)
Cochran’s Q: Ellebaek-2012 6 I I 1 Zvs 4 0.33 (0.04,0.78) p=0.52
p=0.15 12=0.00% Ullenhag-2012 24 H——A1 1 ws. 23 0.04 (0.00,0.21)
17=41.28% Ullenhag-2012 24 4 5 vs. 19 0.21 (0.07,0.42)
" L | Andersen-2016 24  H—————] 3 vs. 21 0.13 (0.03,0.32)
Andersen-2016 24 # + | 10 vs. 14 0.42 (0.22,0.63)
— x®
- Overall 78 |i—.—l 29 vs.49 0,35 (0.25, 0:45) Overall* 78 | I. I 7vs.71 0.07 (0.01,0.12)
Dudley-2005 35 : —— 18 vs. 17 051 (0.34,0.69) [ Dudley-2005 35 | —— 15 vs. 20 043 (0.26,061)
Dudley-2010 33 I —— 19vs. 14 058(0.390.75) Dudley-2010 33 '|_._| 3 vs. 30 0.09(0.02,0.24)
High-dose 12 Rosenberg-2011 43 | —— 21vs. 22 0.49(0.33,0.65) High-dose IL-z| ROSemperg-2011 43 —— Svs.38  012(0.04,0.25)
Cochran's 0 | Pjlon-Thomas-2012 13 — + ! 5vs B 0.38(0.14,0.68) Cochran's Q: Pilon-Thomas-2012 13k + 2vs. 11 0.15 (0.02,0.45)
p=0.075 :
1P=45.67% Radvanyi-2012 31 [—— 13 vs. 18 0.42 (0.25,0.61) |f-=£énf;fg: Radvanyi-2012 31 Hé&— 2 vs. 29 0.06 (0,01,0.21)
Besser-2013 57 | —— 23 vs. 34 0.40 (0.28,0.54) Besser-2013 57 IJ-.—| 5 vs. 52 0.09 (0.03,0.19)
|
Dudley-2013 69 44— 19 vs. 50 0.28(0.17,0.40) Dudley-2013 69 I|‘—l 5 vs. 64 0.07 (0.02,0.16)
|
Goff-2016 51 | | ¢ ! 23 vs. 28 0.45(0.31,0.60) Goff-2016 51 | —— 12 vs. 39 0.24 (0.13,0.37)
$
L Overall* 332 | I—.—| 141vs.191 0,43 (036, 0,50) « - Overall® 332 | )—0—! 49 vs, 283 0.14 (0,07, 0.20) «
T T - T T T T |
T T T T T T
0.0 0.2 04 0.6 0.8 10 0.0 0.2 0.4 0.6 0.8 1.0
Figure 2. Forest plot for ORRs, by IL-2 dose level. Overall pooled ORR (irespective of IL-2 dose level): 41% with 95% C 35% to 48% (random g0 3. Forest plot for CRRs, by IL-2 dose level Overall pooled CRR (imespective of IL-2 dose level- 126, 95% CI 7% to 16% REM; Cochran's
fiects model; Cochran's Q P = 0049; = 43.10%). Reference | .2 t al. [42], ORR, 95% C1 23% [9% to 44%). REM estimate f 9 P P P
& maodel; Lochran's U = 0042 1= 42.1U4). feterence line — — — Zmmer et al 0 A4k Matetor o p—00070; # = 56.01%). Reference line — — —: Zimmer et al. [42] ORR, 95% C| 4% [0% to 20%]. REM estimate for CRR for the LOHIL-2 group:

ORR for the LD-IL-2 group: 36%, 95% C| 22% to 50% (*estimate and 95% C| derived from a fixed effect model; *astimate and 95% ¢ derived
from a random effects model; CR: complete response, PR: partial response, Non-R: non-response). Effect of IL-2 dose level =032 (random
effects model; Cochran's Q P =0050; = 44.15%).

7%, 95% €1 1% 1o 12% [estimate and 95% C| derived from a ficed effact model *estimate and 95% C| derived from a random effects model;
CR: complete response; PR: partial response; Non-R: non-response). Effect of IL-2 dose level P =032 (random effects model; Cochran's Q
P=0008; [ = 56.68%).

Dafni et al. Annals of Oncology, 2019
© Vall d'Hebron Institute of Oncology (VHIO)
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Figure 4. kaplan—Meier plot for duration of response by type of response, HDHL-2 studies only (complete versus partial). Data for KM plot
derived from Dudley et al. [22, 26, 44], Rosenberg et al. [45], and Goff et al. [29] studies. KM plot lines for complete and partial responders are
presented only for illustrative purposes (CR: complete response; PR: partial response).

© Vall d'Hebron Institute of Oncology (VHIO) Dafni et al. Annals of Oncology 2019
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Figure 2. C-144-01 Study Design: lovance C-144-01 Table |. Cohort 2 Patient Characteristics
Ph 2 Trial in Metastatic Mel

ase £ fnalin TMetastatic Melanoma * In n=42 patients primary refractory to Anti-PD-1/LI, defined as BOR of PD
Phase 2, multicenter study to assess the efficacy and safety to the earliest anti-PD-1/L| treatment:

of autologous Tumor Infiltrating Lymphocytes (LN-144) for

treatment of patients with metastatic melanoma — Mean duration on first anti-PD-1/L| was 3.1 months

(NCT02360579) — 57% PD-LI High/Positive (TPS = 1%)
Cohort I: CHARACTERISTIC n=42 (%) CHARACTERISTIC n=42 (%)
I on-cryopreserved TIL produwct G d BRAFSntu
Unresectable or n=310 eneer :
metastatic melanoma Closed to enrallment X Male 26 (62) Mutated V600 11 (26)
treated with =1 systemic " Female 16 (38) Wild Type 29 (69)
prior therapy includinga | Euhurt 1:d L oroduce et Cohort 3: Age Unknown 2(5)
PD-1 blocking antibody e I~ I Median 56 Baseline LDH (U/L)
and if BRAF V600 Min, Max 20,77 Median 259
QRTF"ES Eﬂnﬁﬁ'& Cohort 4: : Prior therapies,n (%) 1-2 times ULN 10 (24)
Cryopreserved TIL product, n=75 Mean # prior therapies 33 =2 times ULN 5(12)
Enrolling Anti-CTLA-4 33 (79) Target Lesion Sum of Diameter (mm)
|:> Anti-PD-1 42 (100) Mean (SD) 114 (78)
Cohort 2 Endpoints Study Updates BRAF/MEK 9 (21) Min, Max 17,343
* Primary: Efficacy defined as * Cohort 2 safety and Investigator assessed Progressive Disease (PD) Number of Target & Non-Target Lesions
investigator assessed Objective efficacy for the subpopulation with BOR of for at least | prior therapy (at Baseline)
Response Rate (ORR) PD to first Anti-PD- 1/LI presented here Anti-CTLA-4 29 (88)* 3 35 (83) <=|
- Secondary: Safety, efficacy, ORR.  (n—=41. Data extract as of 24 Sept 2019) |:> Anti-PD-1 42 (100) Mean o 6
by independent review * Cohort 4 in C-144-01 is ongoing in Baseline ECOG score, n (%) Patients with Baseline Liver and/or 21 (50)
committee (IRC) support of lifileucel registration with the 0 25 (60) Brain Lesions
primary endpoint of ORR by IRC

| 17 (40)
*% is calculated based on number of patients received prior anti-CTLA4.

© Vall d'Hebron Institute of Oncology (VHIO)



Table 3. Efficacy Assessed by Investigator

* In n=42 patients primary refractory to Ant-PD-1/L1:
— Median DOR has not been reached at median 12.0 months study follow up
— ORR was notable in this sub-group at 40.5%

COHORT 2
RESPONSE (RECIST vI.1) mumﬁ;s ser PN AN
n=42 (%)
Objective Response Rate (ORR) 24 (36.4) 17 (40.5)
Complete Response (CR) 2(3.00 2(48)
Partial Response (PR) 1 (333) I5(35.7)
Stable Disease (SD) 29 (43.9) 17 (40.5)
Progressive Disease (PD) 9(13.6) 5(119)
Non-Evaluable 4(6.1) 3(7.1)
Disease Control Rate (DCR) 53 (80.3) 34 (81.0)

Mot Reached
28+.21.2+

Mot Reached
212,212+

Median Duration of Response (DOR)

Min, Maxx

Figure 4. Efficacy: Best Overall Response

61 Best Overall Response

MN=7 EFD WED EPR BCR

40

=3

[ ET
[ = L=
L1 1 1

% Change frem Baseline

&
=]

-lon- M=32

-
I3 5 7 B 4410 |4 64647 46 18 51 & 53 54 13 55 63 26 25 29 27 31 57 33 36 38 35 58 37 &1 41 34 39 42 43 30
Subject Ma.

T patients hod ne post-TIL ossassments due to sorly desth.
One patient had no post-TiL assessment due to start of mew anti-oancer theropy prior to day 42
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Figure 5. Efficacy: Time to Response (PR or Better)

* 71% of the responders are ongoing on study
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CONCLUSIONS

* Relapsed and refractory metastatic melanoma presents a high unmet medical
need with low survival rates and with limited treatment options

* Lifileucel treatment resulted in 36.4% investigator assessed ORR in heavily
pretreated metastatic melanoma patients with high baseline disease burden

* Lifileucel was equally efficacious in patients who were primary refractory to
prior anti PD-1/L1 ICI therapy:
— 40.5% ORR in patients who were primary refractory to Anti PD-1/LI
— 71% of responders who were primary refractory to Anti PD-1/L1 remain

on study

* At 12 months of study follow up, median DOR has still not been reached for

primary refractory or the full population of the cohort
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Treatment with tumor-infiltrating lymphocytes in
the changing treatment landscape of metastatic
melanoma.

Troels Borch, Rikke Andersen, Eva Ellebaek, Ozcan Met, Marco Donia, Inge Marie Data from 3 clinical trials: 55

Svane treated patients

show Less OS: 15.9m; PFS: 3.7m (follow-up
Center for Cancer Immune Therapy, Department of Hematology and Department of 40m)

Oncology, Herlev Hospital, University of Copenhagen, Herlev, Denmark; Department of

Oncology and Center for Cancer ImmuneTherapy, Department of Hematology, Copenhagen ORR: 37% (PR 26%, CR: 11% -
University Hospital Herlev, Herlev, Denmark 4/6 Ongoing)

No prior anti-PD-1: 42%/ prior
anti-PD-1: 32% (p=0,006)

© Vall d'Hebron Institute of Oncology (VHIO)

Journal of Clinical Oncology 37, no. 15_suppl_e14024.May 26, 2019
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Clonal Neoantigens as targets for adoptive cell therapy

Endogenously Golgi Tumour %{i %a
synthesized cell & ¢ Peptide- i
protein % gé MHC class | Shared antigens
¢ o complex Overexpressed in
ol tumor, but also
gpmtea”me @ expressed in

1 healthy tissue

1 Peptidases

Neoantigens
Non-self peptides
derived from
somatically
mutated gene
product

P Shared

< antigen

P Neoantigen
&

M. Yarchoan |. Nature Rev Cancer, 2017
© Vall d'Hebron Institute of Oncology (VHIO) archoan et a RlligRaw-Canser, 20
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MENU v nawure 2
medicine

Letter  Published: 04 June 2018

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 B
Stephanie L. Goff & Steven A. Feldman

© Vall d'Hebron Institute of Oncology (VHIO)
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NEXTGEN-TIL: Neoantigen selection

Isolation and expansion of tumor-

infiltrating lymphocytes (TiLs)
1) Sort and expansion
SO of neoantigen-specific
® ppDDD T cells
> O @ 9 9
A l I O 'y
Identification of NSM by WES Tumor biopsy ® ik b
i\ neoantigen-specific T cells
) —————— .
E Sy
: 12AA mut 12AA
QNAADSYWVPEQAESRAMENQYSP Co-culture

WT:  GAAACTGAGCACTTG ™,

Mutant: GAAACTGGGCACTTG '“C[i)' e K

Tandem minigenes generation

S
SOOI IS0 #] / Autologous APC
QNAADSYWVPEQAESRAMENQYSP - (B cells)
. 3 .

GEITIIEISISIDIIIIIIIISIE U S

Sunthecic af mutated nentidec

0 VALL D’'HEBRON ® o0 Instituto
ﬂl Institute Z% de Salud
RS RN I
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Terapia NEXTGEN-TIL: TILs seleccionados contra NeoAg

1. Menos invasiva: generacion de TIL a partir de
biopsias en lugar de resecciones tumorales

2. Segura: Los neoantigenos se expresan
exclusivamente en células tumorales

3. Potente: Los TCR dirigidos a los neoantigenos no se
agotan como resultado de la tolerancia central

4. TILs diversos y heterogéneos dirigidos a multiples

neoantigenos
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Adoptive
Cell Therapy

Haanen, J. B. A. G., Califano, R., Lugowska, I., &
Garassino, M. C. (218AD). ESMO Handbook of
immuno-oncology.

© Vall d'Hebron Institute of Oncology (VHIO)

Figure | Different adoptive T cell transfer approaches to harness the immune
system in cancer therapy.

T cell isolation from
peripheral blood

=

el '

A Tumour excised B

““Tumour-infiltrating
Lymphocytes (TILs) Genetic modification with

TCRY/ orCARW
" z

® o o i

Preconditioning
andT cell infusion

T cell expansion
(REP) and formulation

T cell expansion

(A) Adoptive transfer of anti-tumour T cells isolated from within a patient’s tumour, TILs are extracted from surgically
resected tumour samples, then expanded in vitro, followed by re-infusion into the lymphodepleted patient.
(RY T relle fram natient nerinheral hland are ienlated and evnanded in ciiltiire and senetically madified ta evorece
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ACT: CAR-T vs TCR

Very few targets; limited to extracellular
CART CELL

CANCER CELL Signalling

domains

CAR-T

Target protein

Chimeric antigen receptor;

ntibod
ot not dependent on recognition an HLA peptide

recognition

domain \

Access to extra- and intracellular proteins

i Ty Affinity enhanced TCRs overcome naturally
eptice
complex

low affinity target expression

TCRTCELL
Requires MHC-| expression
and HLA matching

, ) Fiona Thistlethwaite. ESMO Advanced Course on Car-T. 2021
© Vall d'Hebron Institute of Oncology (VHIO)
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CAR-T

© Vall d'Hebron Institute of Oncology (VHIO)

Brain

Head and Neck

Lung
Pleura
Breast
Gastric
Liver
Colon
Pancreas
Renal
Ovaran
Prostate
Skin
Bone
Soft Tissue
Neural

EGFRvIll, HER2, IL-13RA
ERBB family

CEA,HER2, MSLN

FAP, MSLN

CEA, cMet, HER2, MSLN
CEA, HER2

GPC3

CEA

CEA, MSLN

VEGFR2

FR,HER2, MSLN, MUC16
PSMA

GD2, VEGFR2

GD2, HER2

GD2, HER2

GD2, L1-CAM

Morello et al. Cancer Discovery (2016)
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CANCER DISCOVERY (0

Home About Articles For Authors Alerts News COVvID-19 Webinars 10th Anniversary Search Q

Research Article
A phase | trial of regional mesothelin-targeted CAR T-cell therapy in patients with
malignant pleural disease, in combination with the anti-PD-1 agent pembrolizumab _
[}
Pr_asad S Adusumilli, Mar_jorie G Zaqderer, Isabelle Riviere, Stephen B Solomon, Valerie W Ru_sch_, Roisin E QO'Cearbhaill, Amy Zhu, _Was_eem Cheem_a\. N_avin K Chintala, 3 5 p atl e ntS . .
et L Sauter, Shanu Mo, Dovanjan iker Srgite Senccnar Xtyan Wang, Wilam D Travs, Mitnat Gonen Charies M Ruan, Rener  Brenens, bavi . Jones, and « 27 pts received an intrapleural

= mesothelin targeted CAR-T

7 —>: « 2PR
80 o + )
9 MENMMAielciidk « mOS 23 MPM patients was 17.7
" ! | months
R — -] 3 L] p
12 - L] o «I—— + .
1 eSS ) « mOs 18 pts received also pembro
I ———
—— L — 23.9 months ( reverts CAR-T cell
:: . PR exhaustion precllnlcally)
s m— — ) =  Ipi + nivo phase 3 trial approved
. S - . .
20 4 0 o + [ ot st with mOS of 18 months in the
| 3o frontline setting
> © VO Duration
" :ml
S S — w1 Aive for 3mos
26 I + D
© Vall d'Hebron Institute of Oncology (VHIO) & Adusumi" et al' Cancer Discovery 2021
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Safety and Efficacy From the SURPASS Trial
With ADP-A2M4CD8, a SPEAR T-cell Therapy
Incorporating a CD8a Co-receptor and an
Affinity Optimized TCR Targeting MAGE-A4

Key Eligibility Criteria and Patient
Characteristics
= Advanced gastric, esophageal, EGJ, UCC, NSTLC, or HNSCC
CancErs

» HLA-ADZ and MAGE-A4 positive
» Agad batwaen 18 and 75 years

» Measurable disease per RECIST wi.1

« ECOG performance stEius =1

= AneqUate OFgan funcion

» Mo active auloimmune or immune-medated diseasa

= Mo leplomeningeal disease, carcinomatous meninglls, or
sympiomatic CHS metasiases

= Mg active Infaction

CO40 ar !nul.r =11 drrii o
cally, which sscrss 11

CO4= T<ally proshcs L-1 snd Py
EeEIT 0 CE R DR PR

CDds GFMEAR T-calle

M e sl mtnﬂuﬂmmﬂmm

» BPEAR T-cells are a mix of COd+ and COE+ T-cells

enginesred with 3 TCR reu{:ﬂ?_'ng an Infracedlular tumar
antkgen in an HLA-resticked on
" ."'.:IF'-AEHL'II::IE' are next-generalion SPEAR T-cells
EIGMGE -Ad with a COSa co-recepbar Infroduced Inéo
T-CEHE ngside the TCR

» The co-expression of COSa ados: CO6+ kiler cell capablity
0 CDd+ hedpar cals, while aiso maintaining‘snhancing their

Coearian cancer {2}, HRNSCOC {2}, synovial

helper cell capabiliizs R TEE  rroma EGJ cancer, UGG
» Thie eninanced TCR Interactian results In & more |:l:l'|'El".
nge bagause M ADP-AZMACDE next-generation Cwawian cancer {3), EGWJ cancer (2], e fom Tl rha 22
-::l:u+ SPEAR T-cells can now bolh kill fumer cels 35 well i) 11 (50,0} esophageal cancer (2], NSCLET, MRCLS,
agjage ihe broader Immune system, Including dendrtic s anoema, LCC R — i — P — Ml

PO 3(136) EGEJ cancer, MSCLC, ovanan cancer R R A PR R e R I T T T
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Tebentafusp (bispecific fusion protein) - uveal melanoma

Uveal Melanoma (UM) Target cell
Rare melanoma type with low mutational burden
Frequent liver metastases; poor benefit from IO
No standard of care once metastatic

Immune mobilizing
TCRs against cancer

* 12-mo OS up to 52% in first line clinical trials'23 - (ImMmTACS)
« Commonly expresses gp100 (melanocytic protein)
Mel Peptide
anocyte, Targeting domain
$_.o® ® o . ) mengmeered TCR (pM)
» . . ImmTAC
Effector domain
} immune activator
or inhibitor (nM)
Receptor

Any T cell
Tebentafusp
» Bispecific, soluble TCR therapeutic
+ Affinity-enhanced TCR fused to anti-CD3
* Designed to redirect T cells to gp100+ melanocytic cells

1. Piutats JM, et al J Clin Oncol 2021,39(6) 586-98. 2. Rantala ES, el al. Melsnoma Res 2019,29(6).561-8
3. Khoja L. et al. Ann Oncol 2019.30(8) 1370-80 ImmTAC. Immune mobilizing T cell receptor Against Cancer. TCR. T cell receptor
Neumann et al. AACR 2021



cL»
bod

GETTHI Sesion 3: Vias de desarrollo de la oncologia transversal (l)

Tebentafusp - uveal melanoma

Tebentafusp:

= 20 meg C1D1

* 30 meg C108

* 68 mcg C1D15+

Advanced UM:

HLA-A"0201+
No prior systemic therapy

Randomized
2:1

in the advanced s«;tting

No prior liver-directed therapy,
except surgery

Any LDH

Investigator’s Choice (IC):
Stratification = Pembrolizumab 2 mg/kg Q3W
by LDH level * |pilimumab 3 mg/kg Q3W
(>ULN vs <ULN) = Dacarbazine 1000 mg/m? Q3W

Co-primary endpoints

* OS in randomized patients to tebentafusp vs IC treatment (ITT)

= OS in randomized patients to tebentafusp with rash during Wk 1 vs IC treatment

Key secondary endpoints

* ORR and PFS by investigator assessment

Neumann et al. AACR 2021
Data cut-off date: October 13, 2020, data snapshot date: January 22, 2021
ITT ntent-to-treat ORR overall response rate PFS proaression free survival
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Tebentafusp - uveal melanoma - overall survival

A Overall Survival
10 Median Overall
0.9 Survival (95% Cl)
0.8 mo
0.79 Tebentafusp 217 (18.6-28.6)
£ 0.6 Control  16.0 (9.7-18.4)
- 0.5
8 = Stratified hazard ratio for death,
S 04 Tebentafusp 0.51 (95% Cl, 0.37-0.71)
0.3
0.2+
0.1 }
Control
C"D I I I I I I I I I I I I I I I I ]
0O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Months
No. at Risk
Tebentafusp 252 242 221 197 167 132109 90 71 59 44 33 22 17 9 6 5 0
Control 126 116 100 86 69 48 43 34 27 20 12 7 4 4 1 1 1 0
Nathan et al- NEJM 2021
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Conclusions

« ACT iIs a powerfull treatment strategy offering the chance of cure for
patients with cancer

 TILS in melanoma have shown remarkable responses but there are still
multiple challenges for clinical delivery that need to be addressed.

* Promising techniques to identify mutation reactive T cells and potentially
Improve results of unselected TIL therapy.

« ACT is potentially aplicable across a wide range of tumor types

« Areas of active Iinvestigation: Identification of suitable antigens,
management of toxicities, overcaming |0 suppressive tumor
microenviroments.

« Other ACT strategies: ie. NK cells.

© Vall d'Hebron Institute of Oncology (VHIO)
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