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Detecting driver alterations in “oncogene negative” lung adenocarcinoma

Carrot-Zhang. et al. Cell Reports (in print), 2021
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Detecting driver alterations in “oncogene negative” lung adenocarcinoma



Harnessing the power of Whole Genome Sequencing



Govindan et al .Cell. 2012

Devarakonda S et al, JCO 2021



Lung adenocarcinoma in never smokers
Somatic alterations

Devarakonda S et al, JCO 2021



Lung adenocarcinoma in never smokers
Germline alterations

Devarakonda S et al, JCO 2021



Mike Gillette et al. Cell 2020

Proteogenomic alterations in lung adenocarcinoma



CREBBP, KMT2B, PSIP1, AKT2, 
EGFR, GMPS, IL6ST, IRF6, NFKB2, 
PHF6, YES1, and ZBTB7B

Mike Gillette et al. Cell 2020

Proteogenomic alterations in lung adenocarcinoma



Image: Revolution medicines

Proteogenomic alterations in lung adenocarcinoma

Mike Gillette et al. Cell 2020



Proteogenomic alterations in lung adenocarcinoma
Immune landscape

Mike Gillette et al. Cell 2020



Proteogenomic alterations in lung adenocarcinoma

Yi-Ju Chen et al. Cell 2020



Squamous Cell Lung Cancer

Shared

LUSC specific

LUAD specific

TCGA, Nature 2012; Nat Genet. 2016
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FGFR1
NSD3

Most participants were Caucasian males smokers. 
Females and Asians have moderate representation.

Proteogenomic alterations in lung squamous cell carcinoma

Satpathy et al Cell 2021

SOX2
NSD3
CCND1
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Proteogenomic alterations in lung squamous cell carcinoma
   CDNK2A

Satpathy et al Cell 2021
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Proteogenomic alterations in lung squamous cell carcinoma
   Targeting SOX2

Satpathy et al Cell 2021



Wagner et al, Nature Comm. 2018



SCLC 46R

Copy number calls generated using JaBbA: Hadi et al. Cell, 2021
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Amplification of MYC in Relapsed SCLC

JaBbA output formatted to fit slide
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SCLC 46TN



MYC amplified clones are selected at relapse in SCLC

Validation with in-situ hybridization for MYC 
Copy number calls generated with JaBbA
Hadi et al. Cell, 2021
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Common focus of gain on chr. 6
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Neo-epitope burden in SCLC

NSCLC - TCGA

Campbell et al. Nat Genetics, 2016

pVAC-Seq: Hundal et al. Genome Med, 2016

Median: 96 (range: 1-233) Median: 61 (range: 2-219)
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Intratumoral heterogeneity in SCLC

Heterogeneity in resistance mechanisms
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Brain Metastases from Lung Cancer
Differentially Expressed Genes
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Brain Metastases from Lung Cancer
Enrichment of neural development pathway genes
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Brain Metastases from Lung Cancer
Enrichment of neural development pathway genes



Cancer and the Human Tumor Atlas Network Infographic

Information mapped in human tumor atlases will provide a comprehensive understanding of the ecosystem of
tumors and show important transitions in cancer.





Current	Method	for	Predicting	and	
Validating		MHC	Class	I	Neoepitopes	

	Tumor	
Biopsy	

 Whole	Exome	Sequencing	
plus	RNA-Seq	

Tumor vs Normal 

ID	Expressed	
	mutations	

Epitope	Prediction:	
Use multiple algorithms to 
predict binding affinity to 

MHC I   

Synthesize	
Peptides	

CD8+	TILs	or	
Peripheral	
Blood	

		
Analyze	

p-MHC-I	
Tetramers	
(44	alleles)	

Prediction and Immunologic Validation of   
MHC Class I Neoepitopes





Wu et al,  Annual Rev Genet 2016
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