
GrainGenes Tutorial:
Viewing	GWAS	QTLs	in	CMap



GrainGenes contains	an	increasing	amount	of	data	from	peer-reviewed	
publications	of	genome-wide	association	studies	(GWAS).	Many	of	the	QTLs	found	
in	these	studies	for	various	important	traits	can	be	viewing	in	the	CMap Viewer	
with	relative	map	positions	on	consensus	maps.	To	view	a	summary	of	some	of	
the	maps	held	in	GrainGenes,	go	to	the	Maps	section	under	Query	Data	Types.



The	Maps	Shortlist	
shows	the	major	map	
sets	available	in	
GrainGenes sorted	by	
species.	For	a	complete	
list	of	map	sets,	click	
the	link	for	The	
Complete	List.

For	this	tutorial,	we	will	
look	at	an	oat	map	set.	
Click	Oat	Maps	to	
navigate	down	the	page	
to	the	list	of	oat	maps.



The	Maps	Shortlist	
provides	a	brief	
summary	of	each	map	
set,	including	the	year	it	
was	published,	the	
number	and	types	of	
markers,	and	the	
linkage	groups	for	
which	there	are	maps.	
There	is	also	a	link	
provided	to	the	Map	
Data	Report	Page	for	
that	map	set.	
As	an	example,	we	will	
look	at	a	map	set	from	
a	2016	GWAS	of	barley	
yellow	dwarf	virus	
resistance	in	hexaploid
oat,	Oat-2016-CORE-
BYDV.	Click	Link	to	go	
the	the	Map	Data	
Report	Page



The	Map	Data	Report	Page	provides	information	on	the	map	set,	including	the	
included	maps,	the	publication	it	is	from,	loci	in	the	map,	and	any	QTLS	that	are	
inside	the	map.	
For	this	particular	GWAS	data,	there	is	phenotype	data	available	in	T3:	The	
Triticeae Toolbox.	By	clicking	on	the	links	next	to	External	Databases,	we	are	
brought	to	the	location	of	the	this	data	on	the	T3/Oat	website.	



At	T3/Oat	we	can	find	information	on	the	germplasm	used	in	
GWAS	and	obtain	phenotype	scores	for	individual	lines.	This	
data	is	available	for	download	and	further	analysis.



For	more	information	on	the	QTL	found	in	this	GWAS,	we	can	click	on	the	links	to	
navigate	to	the	QTL	Report	page	for	the	individual	QTL.	There	were	two	found	in	
this	study.	In	this	tutorial,	we	will	look	at	QBydv.CORE.17,	which	was	located	on	
linkage	group	Mrg17	from	the	Hexaploid Oat	Consensus	Map.	
**It	is	important	to	note	that	the	map	positions	listed	in	this	map	set	are	relative	
and	were	based	off	of	the	Oat	Consensus	Map	(Chaffin	et	al.	2016).**



The	QTL	Report	Page	provides	details	on	the	individual	QTL,	such	as	which	
trait	is	affected,	its	LOD	score	and	phenotypic	R-squared,	as	well	as	markers	
contained	within	the	QTL.		
In	order	to	view	the	QTL	in	CMap,	click	the	link	next	to	Map,	labelled	Oat-
2016-CORE-BYDV-Mrg17.



The	map	that	is	initially	shown	contains	only	the	
significant	markers	contained	in	
QBydv.CORE.17,	as	well	as	two	framing	markers.	
By	itself,	this	map	is	not	particularly	useful.	As	
mentioned	before,	map	positions	were	
obtained	from	the	Oat	Consensus	Map,	so	we	
must	align	the	two	maps	to	get	a	sense	of	this	
QTL’s	location	on	the	linkage	group.
To	do	this,	scroll	down	the	page	to	an	area	with	
a	light	blue	box.	Then	click	Add	Maps	Right.
(For	more	information	on	how	to	use	CMap,	see	
the	CMap Tutorial.)



From	the	drop	down	that	
appears,	select	the	option	for	
the	Oat—2016-Consensus	
map,	then	select	Oat-2016-
Consensus-17.
Then	click	Add	Maps.



The	resulting	map	shows	the	
correspondences	between	the	
significant	markers	contained	
within	the	QTL	to	the	full	
consensus	map	for	linkage	group	
Mrg17.	The	area	highlighted	in	
yellow,	the	QTL	itself,	now	can	be	
positioned	relative	to	other	
markers	in	the	map,	and	
compared	to	data	from	other	
studies	that	use	shared	markers.	


