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The challenge of Immune Oncology: Head and Neck Cancer et S

HEAD AND NECK CANCER
6th worldwide; 900K/300K, case/deathyr

HPV* rapidly increasing in the U.S.
HPV- most common, lethal U.S., globally

Striking differences in etiology, biology,
genetics, staging— ICl outcomes similar

ICI monotherapy ‘cure’, recurrent/metastatic:
~15%*

Precision therapy, predictive biomarkers

Identifying 85% Primary ICIresistance:

Huge financialand QOL costs
10% severe mmune-related AEs
Limited survival time

Most PD-L1+ unresponsive (not CDX);
TMB not predictive

* Lung, liver, cervical, bladder, esophageal, gastric, ovarian, TNBC,

ST sarcoma, salivary, endometrial, cancer

Hypothesis:

As with TKI/targeted, genetic
lesions could provide predictive
information.




P

Genomic Analyses on Head and Neck Cancer Patient Datasets X%

Oral Precancer Oral/HPV—HNSC HPV, 27 line ICI
188 Samples | 343 (TCGA), 108 (CPTAC), | 196 (NGS), 894 (WTS)
g 1746 (WES) g
! | ! | !
» 3pl4,9p21.3,17p13.1 (PCR) | 32 Cell Lines i » 592 Gene Panel
» CD3,CD8,CD68 (mIF) | i ; . WTS
Computational Analyses

> SCNA Level: Total# arms gain/lost; GISTIC2 arm/focal events
> Purity correction: Pathology & ABSOLUTE
> CD Thresholds: 35%, 50%, 65%; binary/continuous ; CIBERSORT

» Linear Mixed Effect, logistic regression: stage, 7P53 5- &10-fold
cross-validation, size effect; binary, continuous; multivariate, FDRs

> Immune Marker/metrics (e.g.,IS), RNAseq

> Chr9p IO gene dissection studies William et al., PNAS2021
Zhao et al,, PNAS'in press
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9p21 CN Loss Drives Immune-Cold m HPV  HNSC \NYULangone
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HPV —  + Chr 7 Gain -0.430 0.373 9.49% binary

B o focal

. SCNA level EEEVEV] 0.002 RYAER  continuous
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9p21 CN Loss Drives Immune-Cold m HPV  HNSC \NYULangone
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PNAS S Prediction of CD8+ (Pathology)
IENG IFNE AN OF-16

of the United States of America >
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9p21 William, Zhao, Bianchi, et al, 2021 (May) > CD8/9p21 deep loss:
loss (sent for review November 21,2020) 17p13.1 Loss -0.486 0.301 11.02% binary - | N
0.0 l Independent of SCNA, immune metrics . _ o I —_——
WPV o — Chr 7 Gain -0.430 0.373 9.49% | binary - :

B o focal 1

e SCNA level -0.592 0.002 YR  continuous . e m@—

Pan-cancer:{/ T immune activation/suppression > 9p21.3 HD=LOH(=arm event)>WT
nature
L] L]
COMMUNICALIONS 2021 (September) HNSC_HPV- C118+ T-cell
— 9p21 loss confers a cold tumor immune _—
. . . . qg=25e-4 LUAD_AII
microenvironment and primary resistance to
immune checkpoint therapy 200- — » | g=oo0a4
Guangchun Han 1w Guoliang Yang2'17, Dapeng Hao, Yang Lu 3 Kyaw Thein 4 Benjamin S. Simpson 5
Jianfeng Chen?, Ryan Sun®, Omar Alhalabi® 2, Ruiping Wang', Minghao Dang', Enyu Dai', Shaojun Zhang, 1004
I Fenggi Nie2, Shuangtao Zhao', Charles Guo’, Ameer Hamza’, Bogdan Czerniak’, Chao Cheng® 8,
Arlene Siefker-Radtke?, Krishna Bhat® °, Andrew Futreal® ', Guang Peng® "0, Jennifer Wargo® ", =
PV — Weiyi Peng® 2, Humam Kadara®, Jaffer Ajani® '3, Charles Swanton® 41, Kevin Litchfield® >1°, 0+ = -
-Hz/ N Jordi Rodon Ahnert"418, Jianjun Gao 2188 g Linghua Wang 16,1854 \é \/O\e\ \Q\O \g\ O\z\ e
HD/L N b 4 5 &
Lo (received: 23 November 2020) Q’QW q&\ QQQ' %Qri\ g&\'\’ &\'\’
S
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9p21 CN Loss Drives Immune-Cold in HPV HNSC: CXCL9/10
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CXCL9/10 (2021)

Cohort: HNSC
ICT predictive biomarkers
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Litchfield et al., Cef,Feb. 2021

9p21 Loss CXCL9/10 depletion

CXCL9 | B-coefficient  g-value

9p21.3 Loss WK} 0.0007 [ELERY

17p13.1 Loss] -0.570 H 0.242 ‘binary

O @ JANRFDR=1.46E-15/1.44E-20

CXCL9/10 (4q21.1): tho=1.0 (DNA)=0.86 (RNA)

William et al., PNASMay 2021 (Zhao et al,,in press &unpublished)
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IFNs orchestrate immune activation in the tumor microenvironment

NYULangone
\-/

Health

24.1
JAK2
I CD274
PDL2
B 213
' CDKN2A
CDKN2B
IFNo/B
21.1
CXCL9
CXCL10
Chr 9
Chr 4
Tumor

Dendritic cells

-~ CXCR3

e

NK cells

| e ®0 o \t) ) Lj O\ .
°CXCL9
CXCL10

Macrophages

Tumor Microenvironment

CXCR3

T cells

Immune
Activation
+

Recruitment

Courtesyof B. Liu, S. Dubinett



7=

The potential mechanism of 9p loss-mediated immunosuppression via cytokines N Sl
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9p copy number loss/immune cold association: > overall SCNA level
&all other arm events;immune gene hotbed

ICT Predictive Biomarker

m' m‘ | anti-PD1 ICT
| HR = 0.468
3 | o p =0.030
Pathology (p=0.0004), g
ABSOLUTE (7.6E-7) : g i :
SCNA level : % 9p: ICB L*—*—
(p:OOOZ*) / i § — No Loss: 103
! O — Loss:19
: \ 0 260 4(‘)0 GOIO 80‘0 'IO(')O 1260 14(‘)0 1600
: 1.00
CD8" T Cells Non-ICT
HP\/— EHNSC 75 HR =0.988
: - p=0.980
E % 50 —
| Z - =
5 s i g . 9p Loss L
IMMUNE HOT ‘COLD : 3 I N Loow: 67
*c/w Davoliet al., Science 2017 ! 000 — tossi12

Two types of solid tumors re: immunotherapy 0 200 400 600 800 1000 1200 1400 1600
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William et al. PNAS2021;Zhao et al. in press



Immune Checkpoint Therapy (ICT) in HPYHNSC: recurrent, precancer disease

9p21 deletion drives antrPD-1 ICT resistance

PNAS

Proceedings of the
National Academy of Sciences
of the United States of America

William et al.

5/2021

Mixed tumor types

(n=30)

il I27% 4%

9p21-WT 9p21-loss
(n=25)

9p2 1/10 publications
since May 2021

7

l‘lature Trendsin
communications Immunology
Han, et al. Alhalabi, et al.  Spiliopoulou, et al.

npj ‘Precision Oncology

nature

Ebot, et al;
Barriga, et. al*

PNAS

Proceedings of the
National Academy of Sciences
of the United States of America
Hanna et al.,

Zhao, et al. 2022 in prep

..... W B I N T—

9/2021 1/2022 4/2022 6/2022 9/2022 11/2022
ICl, ‘Responsive’ '] . 1.00 7y 9p24m60%
(e.g., HNSC) ) g (o s —
0.8 e Nt . 3 v ot
— PDL1-high e
06 — PDL1-low Response (N) ;5 g b %
— 9p21 loss s ™ Yes (23) 50.50 < 2
PD § o Y u? ! -8 ¢
o 0.4+ & o (] ‘8-_
B CRPR 024 0.25 : : g 025
0.2
44 mo . el o
Any loss WT 0.00 p-value=0.001 0.00 -
0.0 43) (44) 0 12 18 24 30 36 42 48
9p21.3 status Time (months) 36 12 24 36
Months
LUAD Mixed NSCLC HPV™ HNSC HPV™ aggressive oral

pre-cancer (PVL)

* Experimental, Nat. Cancer,11/22
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9p copy number loss/immune cold association: > overall SCNA level
&all other arm events;mmune gene hotbed
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9p24.1 Loss (or gain) predicts bad (or good) survival after immunotherapy Nl ansone
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Zhao et al., in revision



9p24.1 Loss (or gain) predicts bad (or good) survival after immunotherapy
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