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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 Lancet 
2016, …

• Interferon pathway mutations

• Gao et al Cell 2016

• JAK/Stat pathway mutations

• Van Allen et al CIR 2015; Zaretsky et al NEJM 2016; 
Manguso Nature 2017

• Antigen presentation machinery

• Zaretsky et al NEJM 2016; Sade-Feldman et al Nature 
Comm 2017; McGranahan et al Cell 2017; Chowell et al 
Science 2017

• DNA repair mutations
• Le et al Science 2017 (MSI); Hugo et al Cell 2016 (HR/BRCA), 

Giannakis et al Cell Rep 2016; Teo et al JCO 2018

• Wnt pathway mutations
• Spranger et al Nature 2015

• TGFbeta pathway
• Mariathasan et al Nature 2018

• PI3K pathway
• Peng et al Cancer Discovery 2016; George et al Immunity 2017

• Cell Cycle
• Goel et al Nature 2018, Zhang et al Nature 2018, Deng et al 

Cancer Discovery 2018

• Chromatin remodeling genes
• Miao et al Science 2018, Pan et al Science 2018

• Transcriptional immune states
• Rooney et al Cell 2015; Hugo et al Cell 2016; Riaz et al Cell 2017; 

McDermott et al Nature Med 2018; Auslander et al Nature Med 
2018; Jiang et al Nature Med 2018

• Other
• Riaz et al Nature Gen 2016 (SERPINs)

Can tumor genomics impact immunotherapy 
response in kidney cancer?



Genomic mediators of response to cancer 
immunotherapy in RCC?

Lawrence et al Nature 2013



Mutational load and clear cell renal cell 
carcinoma

Miao et al Science 2018



Specific genes involved?

Miao et al Science 2018



Clinical and experimental validation?

RCC validation cohort

PBRM1 p < 0.01 Gao et al PNAS 2017 (Kaelin Lab)

Miao et al Science 2018



A role for SWI/SNF in cancer immunotherapy?

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



Linking clinical genomics to functional and 
transcriptional findings

Canadas et al Nature Med 2018

Endogenous retrovirus RNA 

signature (SPARCS)

Pan, et al Science 2018
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Complex biology of SWI/SNF in cancer

McDermott et al Nature Medicine 2018

Miao et al Science 2018



Complex biology of SWI/SNF in cancer

• Numerous interactions suggest 
complex interplay with other 
immuno-oncology modifiers

• Additional lineage-specific factors 
likely at play

• Functional and expanded clinical 
investigations underway

• Not a clinical biomarker!

Hodges, Kirkland, and Crabtree Cold Spring Harb Perspect Med 2016
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Expanding clinical cohorts to match functional 
findings

Diana 
Miao

Natalie 
Vokes

Claire 
Margolis

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

Miao, Margolis, Vokes et al Nature Genetics 2018



Power to detect single gene correlates of 
response is still limited due to sample size

Miao, Margolis, Vokes et al Nature Genetics 2018
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DFCI/Broad Center for Cancer Precision Medicine: 
Capturing tumor, immune, and stromal programs

Pre-treatment biopsy+blood Resistance biopsy+blood

Bulk WES/WTS

scRNASeq

Models

Liquid WES

Bulk WES/WTS

scRNASeq

Models

Liquid WES

On-therapy biopsy+blood

Bulk WTS

scRNASeq

Liquid WES

Bruce Johnson, Toni Choueiri, Asaf Rotem, many others

Standard of care anti-PD1

CCPM Biopsy Program



Direct to patient approaches to study  
immunotherapy-treated RCC?

The Metastatic Prostate Cancer Project
mpcproject.org
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