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Background	
•  Explore	soma3c	and	germline	variants	in	cancer	samples	
•  Inac3va3on	of	tumor	suppressor	genes	could	be	caused	

by	accumula3on	of	muta3ons	or,	loss	of	heterozygosity	
(LOH),	causing	progression	of	cancer	
–  one	such	loca3on	is	Chromosome	8,		
–  abnormali3es	in	Chr	8	reported	in	BRC,	CRC	

•  Example	query:	which	genes	are	affected	by	novel	
dele4ons	in	chromosome	8	with	poten4al	impact	on	
protein	func4on,	and	what	major	pathways	might	these	
genes	be	involved	in?		



Overview		

•  Register	
•  Login	
•  Naviga3on	
•  Precision	medicine	workflow	
– Variant	search	



First	3me	user	

Registra3on	with	
Georgetown	Net	ID	(or	any	
other	email).	You	will	get	an	
email	with	a	link	that	you	
need	to	click	to	confirm	
registra3on	



Login	





Selec3ons	
•  "What's	your	area	of	interest”	:	Precision	medicine	-	it	should	go	to	the	workflow	page.	
•  Select	"data	collec3on”	:	BREAST	CANCER	
•  Select	a	study	:	BRC_CG_XXXX_01	(Note:	If	you	click	on	“More”,	you	will	be	able	to	see	the	complete	

descrip3on	of	the	study)	
•  Select	the	tool:		Variant	Search	

Tip:	Click	“More”	to	see	
complete	descrip3on	of	study.	
Click	“Select	study”	



Data	set:	WGS	
from	breast	
cancer	cell	line	
	
Data	stored	in	
Amazon	cloud	

•  Make	the	following	selec3ons:	
–  Chromosome:	chromosome	8,		Func1onal	Loca1on:	Coding	sequence,		Exonic	Func1on:	

Non	Synonymous	->	Dele8on,	Variant	inclusion	:	Novel	

	

Save	gene	list.	Name:		BRC-8-CDS-Del_Novel	



•  Once	the	gene	list	is	saved,	click	on	Lists	on	the	Top	panel.	You	will	see	the	
gene	list	grouped	under	the	study	name	(BRC_CG_XXXX_01)	

•  On	the	right	side	there	will	be	several	icons	which	indicate	further	
downstream	analysis.	Click	on	the	green	icon	which	indicates	Enrich	Gene	
List	analysis		



Pathway	enrichment	using	Reactome	



Discussion	

•  Pathways	enriched	-	related	to	processing	of	
pre-mRNA	and	mature	mRNA,		
– are	known	to	poten3ally	alter	gene	expression	
and	in-turn	turn	tumor	suppressor	genes	off		

•  The	top	pathway	“Inac3va3on	of	CD42	and	
RAC”		
– shows	that	when	such	RNA	processing	pathways	
are	turned	nega3ve,	it	causes	other	tumor	
pathways	to	go	out	of	control.		



Applica3on	

•  Case	study	shown	on	cell	line	data	-	
represents	individual	tumors		
– can	be	applied	on	other	pa3ent	datasets		
– allows	in-depth	analysis	of	germline	muta3ons	for	
individual	pa3ents	based	on	NGS	data.		

•  The	variant	search	tool	also	allows	explora3on	
of	soma3c	variants	(variants	present	in	tumor,	
but	not	in	matched	normal	sample)	



•  To	view	the	list	of	genes	in	the	saved	gene	list,	once	again	go	to	Lists	on	
the	top	panel.		

•  Select	the	middle	icon	on	the	right	side	which	indicates	Export	list.	You	
will	now	see	a	text	file	downloaded	to	your	system	

•  You	can	open	the	exported	file	to	view	the	list	of	genes	

	



Appendix	
•  Func1onal	Loca1on:	Physical	loca3on	of	Variants	on	the	

chromosome.		
–  Func3onal	loca3on	filter	op3ons:	coding	sequence,	intronic,	

downstream	of	gene,	upstream	of	gene,	5’	UTR,	3’	UTR,	non-coding	
UTR,	intergenic	

•  Coding	gene:	Within	a	gene	which	codes	for	a	protein.	Within	this	
region	are	search	terms	for	Intron,	downstream	of	the	specified	
gene,	upstream	of	the	specified	gene,	in	the	5’untranslated	region,	
3’untranslated	region.		

•  Non-coding	region:	Region	that	does	not	cover	coding	genes,	it’s	
flanking	regions	and	UTR.		

•  Intergenic:	Excludes	Coding	regions	and	non-coding	UTRs.		
•  Non-Synonymous	changes		

–  Exonic	Func1ons:	Includes	regions	covered	only	exons	of	a	gene	
coding	for	a	protein	where	varia3on	has	resulted	in	non-synonymous	
changes.		

–  Exonic	func3on	filter	op3ons:	Loss	of	stop	(structurally	impacted	
protein),	Premature	stop	(truncated	protein),	Inser3on,	Dele3on,	
Frameshih,	Subs3tu3on,	Possible	splice	variant,	Possible	5'	splice	
variant,	other	



General	3ps	
•  G-DOC	Plus	works	best	is	you	don’t	use	the	back	buion	in	the	

web	browser	repeatedly.	
•  Once	you	select	a	study,	most	tools	will	be	easily	available	

from	the	the	top	menu	bar	inside	G-DOC	Plus.	
•  The	Pathway	enrichment	and	the	Lists	tool	may	some3mes	

take	a	few	seconds	longer	to	execute	than	other	tools	(since	
they	are	directly	connec3ng	to	the	server	every	3me).	Your	
pa3ence	is	highly	appreciated.		



Clearing	cache	
•  If	the	G-DOC	web	page	does	not	respond	aher	several	seconds,	try:	

–  refreshing	the	page.	
–  Log	out	and	log	back	in,	and	try	again	
–  If	the	above	two	do	not	work,	its	possible	that	your	web	browser	cache	may	

need	to	be	cleared	
•  For	Google	chrome,	go	to	Sejngs	->	Show	Advanced	Sejngs	->	Under	“Privacy”,	select	

Clear	Browsing	data	
•  For	Mozilla	Firefox,	go	to	Preferences	->	Advanced	->	Network	->	Under	“Cached	Web	

Content”	->	Clear	now	
	

Google	chrome	 Mozilla	Firefox	


