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Outline

e Studying “immunogenomic” clinical biomarkers in RCC
e Expanding clinical cancer immunogenomics for discovery
* Casting a wider net to study RCC tumors in the immunotherapy era



Outline

e Studying “immunogenomic” clinical biomarkers in RCC



Clinical genomics and response to immune
checkpoint blockade

* Mutational load/neoantigens

* Rooney et al Cell 2015; Snyder et al NEJM 2014; Rizvi et
al Science 2015; Van Allen et al Science 2015; Le et al
NEJM 2015/Science 2017; Luksza et al Nature 2017;
McGranahan et al Science 2016: Rosenberg et al L ancet

Can tumor genomics impact immunotherapy
response in kidney cancer?




Genomic mediators of response to cancer

therapy

?

RCC

1N

227 9f

Immunao

35 335 179 121

76 88

231

181

394 219 20 49

11

21 13

1

23 81 57

134 26

52

n=22 20

1,000

100+
101

(qn/) Aousnbaiy uoneinw oneWOS

0.01

L WO

[ snowenbs 6un-
[ -ouspe Bun

L Joppe|g

L yoewolg

[ leebeydose

L |£10810]0D)

L 309U pue pesH
104610

L |eoInIeD)

[ ewo)se|qoln

L ueLBAQ

| 1190 Are|ded

L 1192 Je9)0 Aaupiy|

L ewiojeAw aydiyny
L sealoued

L 1seaig

L ewoN b speib-moT
- 110

L oye)sold

L BLO]SB|qOINaN

L ploujosen)

L BLO]SB|qo|INPaA
[ TNV

- proJAyL

L eLuooses Buimy

- Jnowiny propgeyy

BLIOUIDIED ||82

BLIOUIDJIED

ELWOUIDJIBO0OUSPDE

o NW

C—T

N C—A

B C-G

BN T-C

i e o i,

B T-A

Bl -G

Lawrence et al Nature 2013



Maximum change in tumor burden (%)

Mutational load and clear cell renal cell
carcinoma
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Specific genes involved?
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Clinical and experimental validation?
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A role for SWI/SNF in cancer immunotherapy?

B-Actin B-Actin
BAF BAF BAF BAF
57 57
BAF complexes PBAF complexes

Homo sapiens, Mus musculus Homo sapiens, Mus musculus

Hodges, Kirkland, and Crabtree Cold Spring Harb Perspect Med 2016



Linking clinical genomics to functional and
transcriptional findings

Genes with depleted gRNA Endogenous retrovirus RNA
signature (SPARCS)
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A role for SWI/SNF in cancer immunotherapy?

B-Actin B-Actin
BAF BAF BAF BAF
57 57
BAF complexes PBAF complexes

Homo sapiens, Mus musculus Homo sapiens, Mus musculus

Hodges, Kirkland, and Crabtree Cold Spring Harb Perspect Med 2016



Probability of
progression-free survival

Complex biology of SWI/SNF in cancer
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Complex biology of SWI/SNF in cancer

Transcriptional effects nontranseriptional roles —— ® N UMeErous interactions suggest
Palycomb DNA repair complex interplay with other

silencing . .
|||l! o> immuno-oncology modifiers

» Additional lineage-specific factors

Loss of TE Chromatin .
Oaccessibility <:| BAF |:> to\pol:gy ||ke|y at play
/
> . ..
 F— * Functional and expanded clinical
Agslrir;?rrgfe <:| ‘ I:> SD%%(;?litzlart‘lon IﬂVGStlgathﬂS underway

B PBAF * Not a clinical biomarker!
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Hodges, Kirkland, and Crabtree Cold Spring Harb Perspect Med 2016



Outline

e Expanding clinical cancer immunogenomics for discovery



Expanding clinical cohorts to match functional
findings

WES on tumor samples from
patients receiving immune
checkpoint therapy (n = 314)

Exclusions (n = 65):

Clinical benefit unclear

Tumor-in-normal contamination (>1%)
Tumor sample contamination (>5%)

Low tumor purity (<10%)

Low normal mean target coverage (<15x)
Low tumor mean target coverage (<25x)

Failed sequencing

realignment

n = 249 tumors in final analysis

Melanoma
(n=151)

Lung cancer
(n=57)

Bladder
cancer
(n=27)

HNSCC
(n=12)

Other
(n=1 sarcoma,
n= 1 anal cancer)

Claire Natalie
Margolis Vokes

Opportunities to inform clinical
and functional genomics
across cancer types

Miao, Margolis, Vokes et al Nature Genetics 2018



Linking genomics with outcomes remains
major barrier to discovery
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Outline

* Casting a wider net to study RCC tumors in the immunotherapy era



DFCI/Broad Center for Cancer Precision Medicine:
Capturing tumor, immune, and stromal programs

Standard of care anti-PD1

o /7@ CCPM Biopsy Program >®
Pre-treatment biopsy+blood On-therapy giopsy+b|ood Resistance k;'iopsy+blood
Bulk WES/WTS Bulk WTS Bulk WES/WTS
SCRNASeq SCRNASeq SCRNASeq
Models Liquid WES Models
Liquid WES Liquid WES

Bruce Johnson, Toni Choueiri, Asaf Rotem, many others




Direct to patient approaches to study
iImmunotherapy-treated RCC?

MPCproject Patient
Reported Medications
(N=480)
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The Metastatic Prostate Cancer Project s

DECAPEPTYL

Metastatic

Prostate Cancer Learn More
Project

Project is a nationwide g
c prostate cancer. We seek to generate
will be shared with the entire research community to
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