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* By virtue of discussing the future, | will be discussing non-FDA
approved indications during my presentation.
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Improvements in Staging and Immunotherapy Biomarkers

* Immunoscore
e CD3, CD8, T cell memory
 PD-L1, TMB, GEP and others

* Next generation sequencing
* MSI-high, MMR defects, etc.

e Gut microbiome

* Tumor microenvironment/metabolomics
#SITCWinterSchool
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Current standard diagnostics
* Histopathology

Society for Immunotherapy of Cancer

* Flow cytometry

* Immunohistochemistry

* Cytogenetics

* Molecular studies: RT-PCR/FISH

* Next generation sequencing (NGS) panels
* |dentify fusions without having to know fusion partners

* |dentify pathways for targeting by FDA-approved drugs, on-
or off-label
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Immunoscore will become part of standard pathologic reports for all tumors

Tumor regions (CT & IM)

Immunostainings  Immunoscore (CT+IM)
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Digital Pathology

CT = center of tumor; IM = invasive margin; Galon et al. 2012 J Transl| Med

Adult tumors
Colorectal cancer
Melanoma

Renal cell carcinoma

Non-small cell lung cancer
Head and neck cancer

Esophageal/Gastric cancer

Bladder cancer

Cancers where immunoscore correlates with outcome

Hepatocellular carcinoma

Breast cancer
Ovarian cancer
Spinal chordoma

Cholangiocarcinoma

Pediatric tumors
Neuroblastoma

Osteosarcoma’
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Using assays together increases positive predictive value of responding to anti-PD(L)1 therapy

* PD-L1 immunohistochemistry

e Tumor mutation burden (TMB)

* Gene expression profiling (GEP)

e Multiplex immunohistochemistry/immunofluorescence (mIHC/IF)
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Individual association of TMB or T cell-inflamed GEP with anti—-PD-1 response across multiple patient cohorts

e

TMB (log scale)

T-cell-inflamed GEP Score =
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Will see improvements in use of imaging modalities to track immune response
In Vivo

: 897r-Anti-CD8 minibody
Ex vivo

18F-FHBG-IL13Ra CAR zetakine
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Relationship between MSI status and immunologic response.

A Absence of Presence of

immunotherapy anti-PD-1
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PD-L1/PD-1 interaction
blocked by antibody, freeing
T cell to kill tumor cell

PD-L1/PD-1interaction
blocks T-cell activation

© 2016 American Association for Cancer Research

CCR AACGR

Jonathan C. Dudley et al. Clin Cancer Res 2016;22:813-820
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Better intersection of NGS with predicting immunotherapy responses

Tumor mutational burden Mismatch repair defects

A Biochemical Response
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Query and modulate the gut microbiome to improve responses to immunotherapy
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Tumor microenvironment is immuno-suppressive due to multiple cells and cytokines

M-CSF-@ .. o-Adenosine

VEGFA

( * TGFp
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/ @ @iﬂ*@

 Cytotoxic responses  Infiltration
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TTreq cell
differentiation

T Treq cell-mediated
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Nature Reviews | Cancer
Gotwals et al. 2017
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Manipulate the tumor metabolic environment to enhance immunotherapy responses
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Cascone et al. 2018 Cell Metab
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Manipulate T cell metabolism to enhance immunotherapy responses

Clinical (C),
pre-clinical
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Unfit T cells Iytic granules

e 2 )
— " : .60
&
i o

2-DG Hexokinase { Glycolysis P
= Full effector character
* High metabolic + Effectors * Low persistence « High glycolysis . J Mitochondrial
activity « Cytokine production * Low recall response « High metabolic activity at tumor site Mdivi-1 Drp-1 .. P
« Proliferation « Low proliferative - High ROS « Reduced maintenance of fission
« Cell death capacity effector character
* Low persistence Jal c-Myc { Glycolysis P

« Poor anti-tumor response

- 00;0 ‘ STF-31 GLUT1 J Glycolysis P
@ @ 6 WZB117 GLUTL J Glycolysis p
- 00° Q5!

@ Oxphos/FAO @%@ (

L IE

* Low metabolic * Memory cells * Increased persistence c° . . \l, Glutamine
activity « Survival « Increased recall response Low effector character * ( - Rapamycin mTOR taboli C

+ Increased proliferative + Moderated metabolic activity » Increased numbers of metabolism

capacity « FAO effectors at tumor site
* Low ROS « Effector activity against tumor .
+ Reduced cytokine and « Increased persistence Metformin AMPK, ETC ‘MFAO, others C
lytic granule production « High anti-tumor activity

i ) “MFatty acid

Kishton et al. 2017 Cell Metab Fenofibrate PPARQ y ¢ p
catabolism

Dugnani et al. 2017 Cancer Lett

H#SITCWinterSchool



SITC Cancer Immunotherapy WinterSchool (SItC)

ACOMPRESENSIVE CANCER IMMUNOTHERAPY EDUCATION'PROGRAM

Society for Immunotherapy of Cancer

Diagnostics Therapeutics

HSITCWinterSchool



SITC Cancer Immunotherapy WinterSchool S|t9

ACOMPRENENSIVE CANCER IMMUNOTHERAPY EDUCATIONPROGRAM

Society for Immunotherapy of Cancer

Expansion of immunotherapy therapeutics

* Antibody therapy e Cellular therapy
* Checkpoint agonists/inhibitors * Vaccines
* Antibody-drug conjugates * +/-anti-PD1

* Bispecifics
* CART, CAR NK
* CAR NKT, CAR CIK cells emerging

Oncolytic viral therapy
* TCRtransduced T cells

Radiotherapy/Immunotherapy

Cytokine therapy

* Bempegaldesleukin
* N-803
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The number of checkpoint agonists and antagonists will expand and be used in
combination
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4 taro-sded p=0-0002 {NCTo6E 4006y
BRAFVEDDE mutant Targeted Atercizurrab and Wi i and BE3% ve 5% o7 B (63087, 085 (064111, Mspire150"
malanoma ib and bimatinik p-0.035 P03 {NCToagoBETDy
iy

Nature Reviews | Drug Discovery

Mahoney KM et al. 2015 Nat Rev Drug Discovery #SITCWinte rSchooI Meric-Bernstam et al. 2021 Lancet
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{ Antigen expression
4T cell priming
~
Vaccines ""\(\—l TME
ot ~\ - o
Oncolylic virus Antigen
Chemotherapy
Radiation
Y
Lymphoid tissue
Neocantigen 5
load 4-18B

OX40
D8o GITR

C
%\\i <,\tcoas CD28
We a@:
Low i
(o Mo Polarized
-

DC MHCII TCR

) ) Reprogramming TME
Optimize T cell function

\ Immune cell subsets: TAMs, Tregs, MDSCs
Stimulatory agonist Soluble mediators; cytokines, e.g., TGF-§;
Requires T cell Inhibitory agonist IDO; adenocsine; chemokines
Induction
#SITCWinterSchool

Popovic et al. 2019 J Clin Invest
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The number of checkpoint agonists and antagonists will expand and be used in

(] Chinical trial
Cheeckpoint inhibitors
Ant-CTLA-4 Ipifimurrak: NCTo3651771
Ant-TIM-3 B Eraklong NCToR05a109
AntLAG-3 A5 9BE016 NCToig&8109
Ant- PVRIG COWGr oL NCToG6TT1E
Ant-TIGIT Tiragolumab NCTo4Z4830
Checkpoint agenist.
Ant-4- 180 {CDzr) Ltomiumab NCTosn77gr
Anti-0K 40 PR-04518600 NCT3STL409
Ant-GITR A5P1951 NCTOAr 99003
Ant- 005 K¥1044 NCTEza501
Ant-C0ZF ME-5E90 NCTo3396445
Gytokine Inhibitors.
Ant-IL-B BM5086253 NCToa3tams
Cytokines
IL-z Lz NCTo3E35533
IL2REy- bizsed cytokine NKTR-214 HCTo3138BEG
IL-10 Pegilodecakin {pegylated IL-10) NCTo2009449
IL-15 NIZ9E5 (IL-15 orsll-15Ra, heterodimeic IL-15) NCTo2452268
Tumour directed cytoldnes
Tumour-directed IL-2 ROGET42EL NCTo33Berm
Imtratumoural agents
Orcohytic winmses Talimogene kaherparepwec NCTo2508507
STIMG agonists ADU-5100 {also known as MIWE15) NCTo3537141
TLE agonists NETR-z62 (TLR 7 and &) NCTo3435640

07125 (TLER 5) NCTo34.85533
Creokine mAMNA SAR441000 NCToaETi348
(hemotherapy
Systemic chemotherapy Aterolrumab; paditrod with cirboplatin and NCTo30364BE

. - i or ecirubic

ADC Trstururrab densctecn (anti-HERZ) NCTodo4zra

combination

H#SITCWinterSchool

Dinsg Clinical trial

[Cantinued from previous page}
Targeted therapy
VEGF Besasciromab: NCTo307 4513
Multikinase: ‘(abarantinib NCTo317oakn
BRAFMEK [Cabrafenib or teemetinib NCTozgbr692
BRAF/ECH Encorafenily or cetuxirmak: NCTogorrEso
Bk LY3z14996 NCTozEsIr0
PIZE (Copaniisib NCTo35027 33
Pizig CEI63ETTL NCTo3131508
L1 Ipatasertin NCTo3395899
FGFR Pemigatinib; vofatarah NCTo2393248;

NCTo3123055
o MET Sawolitinib NCTo2E15596
AXL Besncentinib NCTo1B45r1
CDE4r6 Abemacdity NCToarrarsa
SHPz THO155 NCTogoon529
PARP Takar cparib; claparib MCTo3565591;

NCToaBm3ca
PARPrAkE Dlaparit and @preaertib MCToT7as61
PARPYPIZE (Copaniisiband claparib MNCTogEgzza8
PARPYMEL Takw oparib and binimetinib NCToas655a1
Androgen receptor Ermalutamide MCTo3338790
KRAS 12l AMG- 510 NCTo3600BES
L0 APG-115 NCTo3Ga1BGE
Metabolic modulators
A2AR inhibitor NiR17E NCTo3207 BET
Glutaminase inhibitor IPHEoCa0 NCToaEg4540
Oither 5y stemic strategles
Bispedfic antibodies AMAG 160 garti- PEMA with anti- (D3 bispedfic MCToarg280

T-cell engager)

Microbiome SER-401 NCToAEr 1S
Epigenetic Entincstat fhisbone deacetylase 1 and Sinhibitor)  MCTo2437136
agents
Intrarvenous STING agonists  CEKI745407 NCTo3RgT5m
Ant- TGRR SAR435459 NCT03192345
Ant- (073 V930

NCTo3545000
Ant- (D4 T2 NCToas30683
Anti (D40 jagonist) AER.9Z7 MCTo2gBES60
KPO1 inkibitor Selineor NCTo2415495

Meric-Bernstam et al. 2021 Lancet
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The number of checkpoint agonists and antagonists will expand and be used in

combination
Other checkpoint Inhors Targeted therapy
Inribiticn of inhibitory patfrsays (eg A
Acthation of STING [eg, FARFT) E Inribition of angogenest:
Mormalsation of vasculatwee
Im=emomppoctive TR E
Intrafumoural therapies
n Oncokyticyineses
STING and TLR agonits
' | Cytoidnes
Inceease T-ceil nfifiration
Chemathenpy Eadiation therapy
Soah Immuncgenkc o2 ceath Immenogenic call death
: - . * T Antigen prsentation 1 Antigen presentation
Tumosr biogy, necantigen : T Costisarabory moleosies T Costieutaing molecubes
discovery, andvaodine T
dewelopment
t Peesenitation of neoantigens
T Inducticen of specific Immme resporses

#SITCWinterSchool Meric-Bernstam et al. 2021 Lancet
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More development and potential approvals of antibody-drug conjugates

[]] Antibody conjugates  Antibody fragments and bispecific antibodies
V,

N ®\Y/® l/:/.

Emerging antibody-drug Target Target cancer C5: eculizumab Antibody-drug conjugates F(ab')-PEG T cell-dependent
. CD20: rituximab CD22: inotuzumab ozogamicin ~ TNF: certolizumab  bispecific antibody
conjugates HER2: trastuzumab CD30: brentuximab vedotin pegol CD3 x CD19:
. ] . . IL-12 and IL-23: ustekinumab CD33: gemtuzumab ozogamicin blinatumomab
Mirvetuximab soravtansine Folate receptor Ovarian cancer PD1: nivolumab HER2: ado-trastuzumab
RANKL: denosumab emtansine

Oportuzumab monatox/Vicineum EpCAM Bladder cancer TNF: adalimumab, infliximab and golimumab

VEGFA: bevacizumab
Indatuximab ravtansine CD138 Multiple myeloma
\ &/ \ &/ \\

Radioimmunoconjugates Fab
CD20: *Y-ibritumomab tiuxetan,  GPIIb/llla, o, B,-integrin: abciximab
1|-tositumomab VEGFA: ranibizumab

Dabigatran: idarucizumab

Nature Reviews | Drug Discovery

Carter and Lazar 2018 Nat Rev Drug Discovery

H#SITCWinterSchool
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Oncolytic viral therapy will continue to expand viral agents, biologics, and target tumors

. Herpes Coxsackie . . Newcastle
Adenovirus ? . P . ) Maraba virus Measles virus . X
b
simplex virus virus Disease virus

Genome dsDNA dsDNA dsDNA ssRNA ss (=) RNA ss (+) RNA ss (=) RNA ss (—) RNA
Genome Moderate Large (130- N Small (11— N N
size (32 kb) Large (152 kb) 375 kb) Small (~8 kb) 15 kb) Small(7.5kb)  Small(~16 kb)  Small (~15 Kb)
_ Membrane I\./Ilcr:opmocyto Endocytosis; S Endocytosis;
Cell entry . Endocytosis; . sisvia pH-dependent . Membrane pH-
. Endocytosis . penetration et . mediated . .
mechanism penetration . epithelial tight fusion . fusion independent
and fusion . . . endocytosis . .
junctions activation direct fusion
Neuraminidas
Cell entry hCAR; VCAM1; HVEM;'nectm GAGs; EFC CAR: DAF Unknown CD155 CD46: SLAM e. receptor;
receptors CD46 1; nectin 2 sialoglyco-
conjugates

3ag1B-55 K/E3B-deleted adenovirus in combination with chemotherapy was approved for the treatment of late-stage refractory nasopharyngeal cancer by the Chinese State Food and Drug
Administrationin 2005. PHerpes simplex virus type 1 (HSV-1) with ICP34.5 deletion and encoding granulocyte-macrophage colony-stimulating factor (GM-CSF) was approved for stage -1V
melanoma treatment by the US Food and Drug Administrationin 2015 and by Australia and the European Medicines Agency (EMA) in 2016.

Adapted from Bommareddy et al. 2018 Nat Rev Immunol

H#SITCWinterSchool
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Oncolytic viral therapy will continue to expand viral agents, biologics, and target tumors

A . Blood Aqueous humor B k] Blood Aqueous humor
B 8
= 187 [ € 187
£ 106 2 108
S @ 105 2 10
Z £ 104 s 100 o
o g 103 2 10¢ o "
> 810 o Patient 1 & 10° 51 £ o © Patient1
= 10° e Patient2 % 102 9 O Patient2
BLD ~er T T T 107 T T
PN NI 2 NN R O
Days Days Days Days
Cc D
Day 0 (pre-injection) Day 14 Day 28
600
é g 400 _,O Patient 1 Healthy eye
< § P=esngr”
é‘ 200
. A—B—— Patient 2 Treated eye

04 A——7A——A-Patient 1 Treated eye

Patient 2

E H&E i CD8 CD4 EMA E1A Control (-)

Peritumoral Retina

Viable
tumor

Science

Guillem Pascual-Pasto et al., Sci Trans| Med 2019;11:eaat9321 Translational

Necrosis /
Inflammation

Copyright © 2019 The Authors, some rights reserved; exclusive . M X 1 N
licensee American Association for the Advancement of Science. No #SITCWinterSchool caicine

. L AV aaas
claim to original U.S. Government Works
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Radiation therapy is immunogenic and can be safely combined with checkpoint inhibitor

; Immune Immune .i i
l"'adiation lrfadlated tumour response AC“Va[ed response Non "—rad'atEd X
s 2 T : ; p tumour metastasis
f . =% /“\.\( SO /_\ CDS8* Tcell
L]

B
l g\
o " \ T" A__)./

o/ \‘A;’.(, Tomour Naive CD8* T cell |
~ lcell @ Nanoparticle o PD1

/i .( * SRB = PD-L1

i @ Antigen == (D28

Lymphatic vessel L Pum FAS o= CD80

@ < (=] e i o | @
»—Tl A .-6:-L ey .‘L f <m FASL = (CTLA4

2 | - £B MHCI =4 Anti-PDL1

e @ o o ° Be T cell receptor * Anti-PD1

' - : ST Y S T CD40 = Anti-CD40
o oo | o ® | ®

Lymph node

* Anti-CTLAA

#SITCWinte rSChOOI Ngwa et al. 2018 Nat Rev Cancer
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Tabie 1. Summary of main prospective available data related to the efficacy of radiotherapy and ICI combination.

Population Reference FPhase Intervention Resulis
G- PFS rage = 81%
Locally advanced [1] I Pembrolizumab + chemoradiotherapy 12-mme PFS rate = 69.7%
NSCLC Median PFS = 187 mo
- ORE = 28.4% vs. 16.0% (p < 0001}
Locally advanced  ppeppepaag g Durvalumab (12mo) asconsolidation therapy va. g g0 PRS- 168 mova 56
NSCLC placebe (12 mo)
ip < 0.001)
3 months 05= 55.3% va. 435%
Time to metastatic disease = 307
Locally advanced 5] - Chemoradiation + pemb ml:zum“ (zmojas o PRR e 187 o e
NSCLC consolidation therapy O5= 358 mo
14 metastatic sibes » i Pembrolizumab within 4-12 weeks after locally Median FF5 from the start of locally
NSCLC 1241 ablative therapy ablative therapy = 19.1 mo
L%umd 1371 I Cisplatin-based chemoradiotherapy + CR{HPV+) = B5.3%
i pembrolizumab (concurmently + a8 maintenance CR (HFV —} = 7T8%
1 VELDY HéN Avelumab + chemoradiotherapy + ave lumab At the time of the interim analysis
I-]]\]ICMU A 100 [34] m maintenance va. Placebo + chemoradiotherapy +  no significant improvement in FFS or
placebo mainke nanoe 05
Lecally advanced Leco-regienal-controd at 15 mo = 59%
HN5CC Once-daily BT up to 69.9 Gy associabed withe va, S (p=0.91)
{cisplatin-unfit FembroRad [39] 1 Cebuximab va. pembroliziumab 24-mo FFS = 40% va. 42% (p= 0.41)
patients) 24-mo OF = 55% vs. 62% (p = 0.5)
PR =56%
RADVAX RCC Mivolumab + ipilimumab + SBRT (d0-50 Gy in 5 S0 =24%
Stage [I/IV RCC 4] 1 fractions) PD = 16%
12-mo PFS rake = 36%
" MNivolumab + SBET (10 Gy x 3 fractions 7 days ORE =17.4%
2nd or 3ed line ROC NIVES 1] I' after the 1at infusion of nivolumab) 12-mo median 05 = 73.4%
Matastatic 142] I ET (68 Gy, 2-3 times) followed by ipilimumab PR=18%
Melanoma injections SD=18%
Metastatic 2] : Ipilimumat + KT (between 18-50 Gy, in1-15 (Clinica] beneff = S0%
Metastatic 4] . Mivelumab + ipilimumab + extracranial KT (30 Fémm B;o ﬁuﬁg;ﬂmm ;t::'l ;‘Eﬂg:
Melanoma Gy in 10 fractions or 27 Gy in 3 fractions) I mﬁ tastass

H#SITCWinterSchool
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Radiation therapy will be increasingly used as a means of enhancing immunotherapy

Procureur et al 2021 Cancers
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Cytokine “superagonists” will emerge as adjuvants for combination immunotherapy

TUMOR/APC

Atezolizumab
Durvalumab
Avelumab

(D) (E)

J)OOQOOOOOOOOOO OO0
)OOOOOOOOOOOOO OO0

Bempegaldesleukm
N-803

G Fe
IL-15Ra
IL-15

Nivolumab  PD-1
Pembrolizumab

Ipilimumab
Cemiplimab B

Relatiimab

i
i
v

Lower IL-2 production Proliferation
Il cycle arrest
Cell cycle arrest o a1 Effector function ~ Homeostatic
Outcompete CD4

T CELL Suppressed function proliferation

H#SITCWinterSchool

Keilson et al 2021 J Surgical Oncol
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Bempegaldesleukin plus nivolumab for first-line metastatic melanoma

— PO-L1-negative (< 1%}
. PO-L1-positive t= 1%)
mm PO-LT unkmioam

Changa in Tumor Siza From Basaling (%)

= PD-L1-nagative (< 1%)
- PD-L1-poshive £= 1%)

3 !Z‘E‘###_M%%?

Change in Target Lesion Size From Baseline (%)

S T ® e k% ™ % @ % 2w e e R #SITCWinterSchool Diab et al. 2021 J Clin Oncol

Weeks Since Treatment Initation
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Tumor vaccines will re-emerge and become part of standard of care

Table3 Select ongoing phase 3 studies evaluating cancer vaccines
Vaccine platform type  Product name Antigen{s) Identifier (phase, name) Patient population Enrollment Regimens Primary outcome
M2 asures
Cell-based (irivalent - Auntologous tumor sem  NCTO3548571 Glioblastoma IDH 1] Trivalent T immuni-  PFS
Dy cells, survivin, and (phase 273, wild-type, with zation vs. radiother-
HTERT DEN-STEM) unmethy lated apy with concomitant
MGMT-gene proma- and adjuvant Eemozo-
tor lomide
Peptide 1G9 heat shock - NCTIM206254 Liver cancer B30 GP9& vaccination afier  2-year recurmenoe- free
protein-peptide (phase 2/3) SITEEry ¥i. no meat- survival rate
complex ment afier surpery
Adenoviral vector ProstAtak® (AdV-tk) + - NCTO1436968 Localized prostate T11 Prosthtak® (Ad¥-tk) DFS
containing the herpes  valacyclovir (phasa 1) cancer (intermediate + walacyclovir +
simplex virus thy mi- risk or ome MCCN radiation therapy +
dine kinzse gene high-risk featuns) due androgen deprivation
to undergo standard therapy vs. placebdos
prostate-only EBRT + valacyclovir +
radiation therapy +
androgen deprivation
therapy
Cell-based (bacterial)  BOG Tokyo-172 strain - NCTO3091 660 Stmpe 0W0is'] urothelial 969 Tokyo-172 stmin BOG ~ Time to high-grade
solation (phase 3) carcinoma (zrm 2) vs. Tokyo- recurrence for arm 1
172 strain BOG vs. arm 2, and arm 2
solution with priming ~ vs.arm 3
(arm 3} vs. TICE®
BOG (arm 1)
Cell-based (THCs) DCs plus astologous — NCTO1983748 Stage T2, T3, or T4 i) Autologous s loaded Prolongation of 08
tumor RMA (phasa 3) melanoma of the ovea with autologous
tumar ENA vs. S0C
Cell-based (tumor cell}  OmcoVAX® - NCTOZ448173 Stape I colon cancer 550 OncoV AXE and DFs
(phasz 3} SUTEETY V5. SUTEEry
Oral vaccine (tablet) Hepcortespenlisimuat-L. - NCTOZ232490 Advanced hepatocel- 120 Hepcortespenlisimut-L.  Changes in plasma AFP
derived from pooled (Hepko-¥ 5) (phase 3, Hepko-¥'5) lular carcinoma v placebo
blood
Cell-based (bacterial) BOG - NCTO4165317 High-risk non-muscle- 999 PRO6E0159]1 + BCG  EFS (arm A vs. arm C
(phasa 3) imvasive ransitional induction and main- and arm B vs. arm )
cell carcinoma of tenance (arm A) vs.
the urothelium and PFO6E01591 + BCG
complele msaction imduction only (arm
of all Ta/T1 papillary Bivs. BCG induc-
disease tion and mainienance
(arm C)

#SITCWinterSchool 29

Morse et al. 2021 Target Oncol
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Genetically modified
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HSITCWinterSchool

Cauchon et al. 2019 J Pharm Sciences
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Current FDA approved CAR T cells

 Tisagenlecleucel (Kymriah)
 Children with B cell leukemia
 Adults with non-Hodgkin B cell lymphomas

» Axicabtagene clioleucel (Yescarta)
» Brexucabtagene autoleucel (Tecartus)

 Lisocabtagene maraleucel (Breyanzi)
 Adults with non-Hodgkin B cell lymphomas
* |decabtagene vicleucel (Abecma)
« Multiple myeloma

HSITCWinterSchool
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KTE-C19 CTLO19
axicabtagene ciloleucel tisagenlecleucel

Yescarta

* (D28 costimulation
* More rapid killing

* Infused as inpatient
* Less persistence

scFv (anti-CD19) Vi Antigen-binding
(CD19) domain

€ 1 Hinge/Transmembrane

T cell Kymriah
Signal 2: CD28 e (D137 costimulation
£ * Gradual killing
| * Infused as outpatient
§ Signal 1: CO3{ * Better persistence
Kite Pharma Novartis

HSITCWinterSchool
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Enhanced engineering of CAR T and CAR NK will help reduce side effects while improving efficacy

synNotch ;
CAR+ +CAR CAR +
iCAR / CCR

Armored Tumor cell

CAR-NK Cell

bispecific

(OR-gate) CAR CAR +

CARs targeting -
two antigens &

CAR +
chemokine
receptor

CAR +
CRISPR Cas9

wmmmm antigen-mediated improvement

s armored CARs

e improve CART cell function

m—overcome suppressive TME
improve trafficking

e micropharmacy

wmmmm reduce antigen escape

mmm increase specificity

CAR +

AR )R aPD-L1 mAb

shRNA Pdcd1 ¢ \\,

chimeric

CAR+
switch receptor

me

PD-1
. costimulatory

domain
L ,
chimeric cytokine

o
@ coscdomain I receptor °

artificial che Ki
transcription factor emocne
receptor

<
secreted solHVEM
P <D

secreted cytokine

3 secreted antibody

Jaspers and Brentjens 2017 Pharmacol Ther

CAR+

cytokine
receptor

Glucose

Granzymes, Perforin,
IFN-y, TNF-at

Armored CISH KO
CAR-NK Cell

Tumor cell

Q
O

* 3 A tumor killing

L .. ® Granzymes, Perforin,
IFN-y, TNF-ct
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CRISPR-based editing of immune effector cells

PDA products products
knockout— CAR CAR
b o B TCR TCR
End - Geneti . ing of T cells Eg Armour Armour
ndogenous - netic engineering of | ce b=
» ) TCR kmckout-/ ¢ S 3 ADR
| . : HLA-E
. ; WAV — —
‘ A : Endogenous TCR  HLA class /11
| E E PDCD1 {B%’L CTHA]
1 ) i S 5'; Endogenous TCR
| LR NI 3 PDCD1
I - Lentiviral -
/ Cancer vacux
|| patient CRISPR=edited T cell
Science
RVAAAS

Copyright © 2020 The Authors, some rights reserved; exclusive licensee American
Association for the Advancement of Science. No claim to original U.S. Government
Works

Edward A. Stadtmauer et al. Science 2020;367:eaba7365 #SITCWinterSchool Ellis et al. 2021 Nat Reviews Genetics
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CARs in development for hematologic malignancies

e CD20 (B cell cancers) e CD5 (T cell cancers)

e CD22 (B cell cancers) * CCR4 (T cell cancers)

* CD23 (B cell cancers) * CD7 (T cell and myeloid cancers)
* CD30 (B cell cancers)

e CD37 (B and T cell cancers) .

CD33 (myeloid cancers)
 CD123 (myeloid cancers)
* Lewis-Y (myeloid cancers)
e CD44v6 (myeloid cancers)

* ROR1 (lymphoid cancers)
« CD133 Slymphoid and myeloid

cancers
* TSLPR (lymphoid cancers) e CLL-1 (myeloid cancers)

* Folate receptor beta (myeloid
 BCMA (multiple myeloma) cancers)
 CS1 (multiple myeloma) * FLT3 (myeloid cancers)
¢ CD138 (multiple myeloma)  NKG2D (myeloid cancers)

HSITCWinterSchool
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CARs in development for solid tumors

AFP (liver cancer)

ALK (neuroblastoma)

Carbonic anhydrase IX (kidney cancer)
CD24 (ovarian cancer)

CD70 (kidney cancer)

CD133 (liver, brain, breast cancer)
CD171 (neuroblastoma)

CD276 (multiple histologies)

CEA (lung, colorectal, gastric, pancreatic cancers
and liver metastases)

cMet (breast cancer)

CSFR1 (tumor-associated macrophages)

EGFR (lung, colorectal, ovary, pancreatic cancer)
EGFRvIII (gliomas, glioblastoma)

EpCAM (liver, stomach and colon cancer)
EphA2 (glioma)

Fibroblast activation protein (mesotheiloma)
Folate receptor alpha (breast, ovarian cancer)
GD2 (neuroblastoma, sarcomas and melanoma)
Glypican-3 (liver, lung cancer)

HER2 (breast cancer, glioblastoma, ovarian, lung,
pancreatic, sarcoma and medulloblastoma)

IL-13Ra (gliomas)
Lewis-Y (breast cancer)

Mesothelin (pancreatic, ovarian, mesothelioma, breast
cancer)

MG?7 (liver metastases)

MUC-1 (breast, liver, lung, pancreatic, glioma, colorectal,
gastric cancer)

NKG2D (multiple histologies)
PSCA (pancreatic cancer)
PSMA (prostate cancer)
TEMS8/ANTRX1 (breast cancer)
VEGFR2 (multiple histologies)
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Combination strategies to improve CAR efficacy will be used for solid tumors

- e

CAR T-calls

"~ Extraceliular matrix

a0

Ab anﬁ-PDx

Ab anti-CTLA-4 |

#SITCWi nte rSChOOI Scarfo and Maus 2017 J Immunother Cancer
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TCR transduced T cells will provide durable responses in solid tumors
NY-ESO-1 MAGE-A3

A B A
1.00 | —— i
Fe—=»
—— Product-limit estimate curve 200 Lo
2 o o Censored observations 201 1 [me KR o » 8 g
< | Sz
g oz i 5 p—— — Be 29 months
c X . — @
s _ 20 1~ g €
g é 205 e 5 _,>'
= (]
é_ Bis0 g 206
g g 207 prom—— B
= ’ S 208 | [EEE—— —0
< ? 20 2
[ — —
Z 025 e
173 230 { [ 5z
T
261* { [ g5
2 E
b6 263 a >
0 25 50 75 100 125 150 175 200 0 10 20 30 40 50 60 70 80 90 100 110120130 140150 160 170 180 190 200 210 220 18 months
o Weeks Time from T-cell infusion (weeks)
40
30 &
]
20 2
3
_. 10
& 0
2
D =10 Other sites: pelvic lymph node, liver lesions
8 20
o
£ 30 C
L2 a0
w
S -50 S
& 60 2
o op
-70
o
-80 g
-90 -l
100 4 months
0123456 7 8 9 10111213 14 15 16 17 18 19 20
Time from T-cell infusion (months) 5
Subfocts 200 —— 201 —— 208 —— 204 ——205 —— 206 —— 207 —— 08 — 209 — 200 261 23] 2
|
=4 ¢
c
=t
fr}
=
Other sites: lung lesions

HSITCWinterSchool

D’Angelo et al. 2018 Cancer Discov Lu et al. 2017 J Clin Oncol



SITC Cancer Immunotherapy WinterSchool 619

ACOMPRESHENSIVE CANCER IMMUNOTHERAPY EDUCATION PROGRAM

Society for Immunotherapy of Cancer

Conclusions

* The future of cancer immunotherapy is bright, with advances
occurring in both diagnostics and therapeutics at a rapid pace

* We will see improvements in our ability to distinguish
immunologically “hot” vs. “cold” tumors, and potentially be able
to convert “cold” into “hot” tumors

* Advances in genetic enfgineering and biomanufacturing will
permit development of “next generation” antibodies, viruses,
targeted radiotherapies and cellular therapies for cancer.
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