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The	McDonnell	Genome	Ins5tute	has	pursued	the	field	of	genomics	since	incep5on:	>1000	whole	
genomes,	>5000	exomes,	>1000	transcriptomes	for	dozens	of	tumor	types	

•  Human Genome Project 
•  First to sequence and analyze a 

tumor whole genome sequence 
(Ley et al, 2008) 

•  Major contributor to TCGA, PCGP, 
etc. 

•  Most comprehensively sequenced 
single patient tumor ever 
published (Griffith et al, 2015) 

•  Early proof-of-principle for cancer 
precision medicine (Griffith et al, 
2016) 

•  Analysis and tools for first 
personalized cancer vaccine 
design in humans (Carreno et al, 
2015) 

•  Many other widely used tools 

MGI – 1000+ tumor whole genomes, many more exomes, X10 & NovaSeq will accelerate this! 
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Whole	genome,	exome,	transcriptome	and	other	‘omic’	sequencing	allows	us	to	
detect	and	confirm	many	different	variant	types	

‘WGS’ 

‘Exome’ 

‘RNA-seq’ 
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SNVs,	Indels,	CNVs,	SVs,	fusions,	LOH,	expression	changes,	methyla5on	changes,	and	more	
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Comprehensive	and	integra5ve	analysis	methods	are	needed	

Kilannin Krysiak 
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Each	study	oVen	requires	considerable	customiza5on	

Griffith et al. 2015 Kilannin Krysiak 
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Personalized	medicine	requires	personalized	strategies	

Griffith et al. 2016 Kilannin Krysiak 



Advanced	Sequencing	Technologies	&	Applica5ons	 http://meetings.cshl.edu/ 

High-throughput	sequencing	has	been	largely	automated	

Good BM, Ainscough BJ, McMichael JF, Su AI, Griffith OL. 2014. 
Genome Biology. 15(8):438. Joshua McMichael 
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The	rest	of	this	workshop	will	focus	on	the	methods	and	tools	needed	to	take	
raw	sequence	data	to	interpreta5on	and	applica5on	–	s5ll	the	bo\leneck!	

Good BM, Ainscough BJ, McMichael JF, Su AI, Griffith OL. 2014. 
Genome Biology. 15(8):438. Joshua McMichael 
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The	Griffith	lab	is	focused	on	developing	methods	to	
address	this	bo\leneck	for	precision	medicine	in	cancer	

•  Cancer	genome	analysis	
–  AML	

•  Op5mizing	cancer	genome	analysis	

–  Breast	cancer	
•  Immunotherapy	(cancer	vaccines)	
•  STAT1-/-	mouse	model	
•  Targeted	sequencing	of	625	ER+	with	long-term	follow-up	

–  Liver	cancer	
–  Small	cell	lung	cancer	
–  OSCC…	

•  Precision	Medicine	for	Cancer	
–  Genomics	Tumor	Board	

•  Case	Reports	and	Clinical	Trials	

•  Educa5on	projects	
–  RNA-seq	analysis	and	cloud	compu5ng	
–  CSHL	and	CBW	
–  Genomic	Data	Visualiza5on/Interpreta5on	

•  Tool	development	
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Where	tools/resources	do	not	exist	we	build	them	

www.dgidb.org		
Search	genes	for	known	and	
poten5ally	druggable	
interac5ons	

www.civicdb.org 
Identify highly curated summaries 
of clinical interpretations for 
variants in cancer 

www.docm.info 
Filter against highly curated 
set of mutations known to 
cause cancer 

GenVisR 

https://github.com/griffithlab/GenVisR  
Create genomic visualizations  

https://github.com/griffithlab/pVAC-Seq 
Personalize vaccine design 

regtools 

https://github.com/griffithlab/regtools  
Identify regulatory variants 
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Encourage	best	prac5ces	for	soVware	development	

•  All code deposited in Github 
•  35 repos for different software/projects 
•  Virtually all public and open-source 
•  Test-driven, code review, pull requests, etc 

https://github.com/griffithlab  https://github.com/genome  
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Informa5cs	background	poll	

•  Student	poll	
–  Are	you	doing	genomics	research?	
–  Do	you	consider	yourself	a	bioinforma5cian?	
–  What	kind	of	NGS	data	are	you	working	with?	

•  WGS?	
•  Exome?	
•  RNAseq?	
•  Epigenome?	
•  Single	cell?	
•  Other?	

–  What	organism	do	you	work	with?	
–  Did	you	bring	data?	
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Student	poll	con5nued	
Not	coun5ng	the	pre-requisites	and	materials	for	this	course:	
•  Are	you	familiar	with	linux/command	line?	

–  Intermediate?		
–  Expert?	

•  Do	you	some5mes	write	code?	
–  What	language?	

•  Are	you	familiar	with	R?	
–  Intermediate?	
–  Expert?	

•  Are	you	familiar	with	ggplot?	
–  Intermediate?	
–  Expert?	

•  Do	you	use	git/github?	


