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TODAY:	LocusZoom	&	the	T2DKP	
	
•  Ryan	Welch	

•  Andy	Boughton	

	
•  Q	&	A		

–	The	team	



What	will	you	learn	today?	

•  Preview	of	our	future	directions	

•  How	to	find	LocusZoom	in	the	T2DKP	

•  How	do	you	use	LocusZoom	in	the	T2DKP	and	what	type	of	
feature	are	dynamic	

•  What	is	to	come	for	the	tool	

•  Have	your	questions	addressed	directly	by	the	Developers	



What	will	you	learn	at	future	webinars?	
•  How	to	access	the	KPN	and	T2DKP	results	programmatically-	Smart	APIs	

•  What	aggregation	tests	can	you	run	in	real	time	on	the	site?	

•  	How	are	we	expanding	to	metabolic	disorders?	

•  What	new	workflows	are	available	for	gene/variant	prioritization?	

•  What	methods	are	run	on	the	GWAS	datasets	and	how	to	access	the	results?	

•  How	will	we	add	to	the	list	of	predicted	effector	genes	for	T2D	and	its	
complications?	

•  How	does	the	T2DKP	represent	data	residing	in	other	geographic	locations?	



What	other	events	are	coming	up?	
•  Production	release	December	2019	

–  More	data,	enhanced	features	and	tools	

•  New	Videos	tutorials	

–  LocusZoom,	Data	intake	pipeline,	Using	the	Causal	Variant	Query	tool,	
API	access,	and	more	

•  Booth	and	Talk	at	Endocrine	Society	2020,	ADA	2020		

•  Read	out	from	our	User	Survey	

	



The	AMP-T2D	
Knowledge	
Portal	

	An open access resource 
providing data & tools to 
promote understanding 
of type 2 diabetes & its 

complications	

type2diabetesgenetics.org	



A	simple	idea:	
Making	genetic	&	related	genomic	data	more	broadly	
accessible	&	useful	could	have	a	significant	impact	on		
our	ability	to	understand	or	treat	human	disease	



LuCAMP	

Addressed	the	first	opportunity	&	challenge	

Motivated	T2D	Genetics	
Research	community	

Identification	of	over	
403	loci	

Mahajan	et	al.	Nat	Gen.	2018	



LuCAMP	

A	shift	in	the	coming	years…a	new	opportunity	&	
challenge	

Courtesy	M..	McCarthy	

Motivated	T2D	Genetics	
Research	community	

Identification	of	over	
403	loci	

Mechanism,	magnitude,	
markers	for	T2D	genes	

Mahajan	et	al.	Nat	Gen.	2018	



Shift	in	focus	over	the	coming	years-	function	
	
– What	is	the	variant?	
– What	is	the	regulatory	effect	and	in	what	tissue?	
– What	is	the	gene?	
– What	is	the	pathway?	
– What	is	the	mechanism?	



New	set	of	gaps	to	address	with	this	opportunity	
	– What	are	the	needed	datasets/types	(validation)?	
– What	information	must	be	captured/retained	&	
represented?	

– What	methods	need	to	be	run	and	how	are	they	validated?	
–  How	do	you	express	relationships	between	these	outputs?	
–  How	do	you	represent	results	from	experimental	work	in	a	
computational	framework/open	access	resource?	

	



Catalog	&	integrate	these	resources	&	visualize	
these	together		

Causal
variant Tissue Gene Pathway DiseaseFunction

Association

Aim 1:
Data

- Association
statistics

- Reference chromatin state
- Transcription factor binding sites

- eQTLs

- Chromatin capture
- Gene expression
- Gene function

- Networks
- Pathways

- Cellular
models
- Animal
models

Aim 2:
Methods

- Meta-analysis
- Fine mapping
- Variant effect
predictors

- Regulatory element prediction
- Tissue-specific enrichment

- Gene prioritization
- eQTL colocalization

- Chromosome
contact prediction

- Gene set
enrichment

Aim 3:
Access SmartAPIs and web portals

J.	Flannick	



Onward…		
•  We	are	writing	for	our	renewal	and	your	ideas	are	vital!	

•  The	next	phase	of	the	T2DKP	will	marry	the	best	of	the	community	driven	
data	representation	platform	&	software	architecture	we	have	built	for	
human	genetics	data	with	the	new	datatypes,	methods	&	experimental	
approaches	from	the	Functional	Genomics	community	to	present	within	a	
fused	platform	to	deliver	insight	for	mechanism,	magnitude	&	markers	for	
T2D	effector	genes.	

•  Happy	World	Diabetes	Day!	



Finding	LocusZoom	in	the	Knowledge	Portals	



Gene/Region	Page	



Gene/Region	Page:	Top	variants	tab	



Gene/Region	Page:	Credible	sets	tab	



Variant	Page	



Variant	Page:	associations	at	a	glance	



Variant	Page:	LocusZoom	



Overview	of	LocusZoom.js	
in	the	T2D	Knowledge	Portal	

Ryan	Welch	and	Andy	Boughton	
University	of	Michigan	Center	for	

Statistical	Genetics	
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LocusZoom:	History	and	Purpose	
•  Designed	to	visualize	

GWAS	summary	statistics	
in	context	

•  A	command	line	version	
has	been	used	for	~10	
years,	and	is	widely	
established	

•  New	interactive	version	
supports	exploration	and	
data	sharing	

https://doi.org/10.1093/bioinformatics/btq419		 https://github.com/statgen/locuszoom			



How	to	read	a	LocusZoom	Plot	
LD	Reference	Variant	
(click	to	select)	

Recombination	rate	

Color	by	Linkage	
Disequilibrium	(LD)	

Genes	in	viewing	region	

Exon	

Intron	



Interactively	control	the	view	

Drag	to	pan	

Scroll	to	zoom	

Click	to	interact	



Explore	a	wide	range	of	datasets	in	
depth	

•  Choose	from	GWAS	summary	statistics	
for	a	wide	range	of	phenotypes	and	
study	datasets	

•  Stack	panels	vertically	and	make	custom	
comparisons	

•  Add	tissue-specific	annotations	and	
ATAC-seq	data	within	the	plot	



Showing	many	studies:	PheWAS	views	

•  The	Portal	aggregates	
data	from	many	
studies	

•  PheWAS	plots	enable	
wide	comparisons	

•  Compare	selected	
data,	or	see	results	
across	many	UKBB	
phenotypes	

Bottom	line	analysis	method:	https://genome.sph.umich.edu/wiki/METAL_Documentation#Sample_Overlap_Correction		



PheWAS:	Multiple	Visualization	
options	

•  PheWAS	comparisons	can	be	
shown	in	multiple	ways	

•  Forest	plot	view	shows	effect	
size,	confidence	intervals,	and	
–log10	p	across	studies	or	
phenotypes	

http://www.type2diabetesgenetics.org/variantInfo/variantInfo/rs13266634		



NEW	FEATURES	IN	LOCUSZOOM.JS	
Sneak	peek	at	recent	interactive	capabilities	and	annotations	



Choose	custom	LD	population	

Preview:	https://statgen.github.io/locuszoom/		
Coming	in	LZ.js	version	0.10.	Powered	by	the	new	Michigan	LDServer	



Draw	comparisons	to	published	studies	

•  Compare	association	
results	to	known	
significant	hits	from	
EBI	GWAS	catalog	

•  Interactively	show	or	
hide	labels	

•  Click	a	point	in	one	
panel	to	highlight	
matching	elements	
in	another	panel	

https://statgen.github.io/locuszoom/examples/gwas_catalog.html		



Enhance	data	with	Credible	sets	
•  Calculate	95%	

credible	sets	in	
the	browser	

•  Dynamically	
recolor	the	plot	to	
change	display	

•  Modular	method:	
Use	just	the	
calculations,	or	
add	visualization	
https://github.com/statgen/gwas-credible-sets	 Maller	et	al	(2012)	https://doi.org/10.1038/ng.2435		



Credible	sets:	on	the	Portal		

Available	on	the	Gene	Page	(credible	sets	tab)	



Summarize	aggregation	test	results	
•  LocusZoom	can	run	(many)	

gene-based	tests	in	a	region	
and	visually	summarize	results	

•  Comparing	to	single-variant	
test	results	enables	
interpretation	

•  Click	or	interact	with	the	plot	
to	update	a	table	of	results:	
drill	down	to	understand	
findings	

https://statgen.github.io/locuszoom/examples/aggregation_tests.html		https://github.com/statgen/raremetal.js		



Aggregation	tests:	on	the	Portal	
•  Perform	aggregation	tests	in	a	

web	browser,	using	only	summary	
statistics	(score	statistics,	
genotype	covariance	matrices)	

•  Burden,	SKAT,	VT,	and	SKAT-O	
•  Soon:		conditional	analysis	
•  Future:		meta-analysis	of	

aggregation	tests	
•  Explore	pre-defined	variant	

groups,	or	create	your	own	via	
the	portal	

Available	on	the	Gene	Page	(high	impact	variants	tab		à		“Custom	aggregation	tests”)	



Connect	to	other	representations	
•  LocusZoom.js	can	talk	to	other	visualizations	on	the	same	web	page,	enabling	rich	

comparisons	that	update	as	the	view	changes	
•  Interact	with	LocusZoom,	drag	plot	region,	and	instantly	see	results	update	in	a	table	
•  Additional	results	can	be	computed	in	browser,	then	saved	as	a	file	for	further	

analysis	
•  Plots	can	be	saved	and	shared	as	high-resolution	SVG	images	



LocusZoom.js:	Modular	and	reusable	
•  LocusZoom.js	can	be	embedded	in	your	web	

page,	and	can	draw	data	from	a	wide	range	of	
sources	

•  It	is	based	on	standard	web	technologies	that	
work	with	many	sites	

•  No	special	tooling	is	required,	but	it	will	work	
with	advanced	tools	if	you	use	them	

•  Our	standard	REST	APIs	provide	common	data	
(like	genes)	for	builds	GRCh37	and	GRCh38	

https://github.com/statgen/locuszoom/		



Making	it	easier	to	get	started	
•  We	are	building	new	ways	to	use	LocusZoom.js	
with	your	own	data	

•  Serves	as	a	testbed	for	new	LocusZoom	
features	

•  Some	features	directly	inspired	by	the	Portal	
Choose	options	



LocalZoom:	Quick	Region	Plots,	without	
uploading	

•  Make	a	standard	LocusZoom	plot	
from	tabixed	GWAS	summary	
statistics,	in	a	web	browser	

•  Full	support	for	build	GRCh37	and	
GRCh38	

•  Annotate	with	hits	found	in	the	
GWAS	catalog	

•  Perform	region-based	credible	set	
calculations,	in	your	web	browser	

•  Explore	hits	for	any	SNP	in	a	
PheWAS	of	the	UK	BioBank	

https://statgen.github.io/localzoom/		



Upload,	analyze,	and	share:	
my.locuszoom.org	

•  Enhanced	view	with	additional	
information:	top	loci,	Manhattan	
plot	

•  Supports	a	variety	of	GWAS	file	
formats	(no	need	to	run	tabix	first)	

•  New	website	allows	you	to	make	
your	data	public,	or	preview	an	
analysis	privately	and	share	with	
trusted	collaborators	

•  Explore	publicly	shared	results	from	
other	studies	

https://my.locuszoom.org/		



Free,	reusable	tools	

•  Code,	instructions,	and	examples	are	available	for	download	
•  LocusZoom.js:	https://github.com/statgen/locuszoom		
•  Credible	sets:	https://github.com/statgen/gwas-credible-sets		
•  Aggregation	tests:	https://github.com/statgen/raremetal.js		
•  Michigan	LDServer:	https://github.com/statgen/LDServer	
•  PheWeb:	https://github.com/statgen/pheweb		



Summary	
•  LocusZoom	provides	deep	context	for	a	large	number	
of	datasets	available	on	the	Portal:	single	studies	
(region	plots)	and	aggregate	presentation	(PheWAS	
plots)	

•  Interactive	features	help	users	to	draw	connections	
and	explore	novel	hypotheses	

•  Available	on	the	T2D	Portal,	but	fully	reusable	on	other	
sites	to	view	your	own	data	

•  More	annotation	features	are	coming	soon!	

User	Survey:	https://bit.ly/32ZClo8		Support/	Mailing	list:	https://groups.google.com/forum/#!forum/locuszoom		


