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Data	Sharing	and	Security

Support	for	the	sharing	of	data	among	IRIDA	instances	and	external	software	is	provided	in	a	number	
of	different	ways:
1) Export	of	sequencing	data	to	an	external	Galaxy	instance	is	provided	by	an	IRIDA-specific	Galaxy	

data	sources	tool.
2) Import	of	analysis	results	and	sample	metadata	into	external	tools,	such	as	GenGIS,	is	provided	

through	the	IRIDA	REST	API.
3) Sharing	of	sequencing	data	and	sample	metadata	across	mulitple	IRIDA	instances	is	provided	by	

connecting	through	the	IRIDA	API.		Authorization	is	provided	via	the	OAuth2	protocol.
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Analysis	Pipelines

IRIDA	stores	a	copy	of	a	Galaxy	workflow	along	with	additional	information	for	installing	each	pipeline.		
Updates	 and	 new	pipelines	 are	 included	with	 new	 releases	 of	 IRIDA,	with	 previous	 versions	 of	
pipelines	saved	for	reproducibility.		Analysis	types	include	generating	whole	genome	SNV	phylogenies	
with	our	SNVPhyl	Galaxy	workflow	and		de novo assembly	and	annotation	using	SPAdes	and	Prokka.		
Additional	pipelines	are	 in	development,	such	as	whole	genome	and	core	genome	MLST	(Multi-
Locus	Sequence	Typing).
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Galaxy	Workflow Analysis	Results

Data	Analysis

IRIDA	implements	pipelines	using	Galaxy	and	proceeds	through	the	following	steps:
1) Users	browse	 through	projects,	 samples,	 and	files	and	 select	 the	files	desired	 for	analysis	by	

adding	them	to	a	cart.
2) The	user	then	selects	a	pipeline	to	analyze	the	selected	files	and	adjusts	the	pipeline	parameters.
3) IRIDA	passes	all	input	data	and	analysis	parameters	to	a	Galaxy	instance	for	execution.
4) Upon	completion,	IRIDA	generates	and	presents	the	output	to	the	end	user	along	with	a	report	

summarizing	the	execution.
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Data	Management

Data	in	IRIDA	is	organized	by	Projects.		Each	project	contains	samples,	each	of	which	contain	sequence	
reads.		A	Sample	may	also	store	metadata,	such	as	the	collection	date,	geographic	location,	and	
organism.		Sequence Files	are	uploaded	via	the	provided	web	interface,	or	directly	from	a	genomic	
sequencer	using	an	IRIDA	upload	tool	and	stored	as	a	Sequencing Run.		FastQC	is	used	to	assess	
the	quality	of	sequence	files.		Organising	and	searching	for	samples	is	provided	by	the	IRIDA	web	
interface.
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Abstract
Whole-genome	sequencing	(WGS)	is	revolutionizing	epidemiological	methods	for	identification	and	
investigation	of	infectious	disease	outbreaks.		However,	the	routine	use	of	WGS	has	been	hindered	
due	to	the	complexity	in	data	management	and	the	lack	of	pipelines	supporting	quality	control	and	
data	analysis	standards.		While	an	increasing	number	of	pipelines	for	genomic	epidemiology	are	
being	developed,	each	typically	has	different	installation	and	execution	requirements.		This	leads	to	
a	difficulty	in	the	integration	of	these	pipelines	into	a	single	genomic	epidemiology	system.

Galaxy	offers	a	solution	by	providing	a	system	to	 integrate,	execute,	and	maintain	data	analysis	
pipelines.		In	addition,	Galaxy	provides	a	community	of	developers	who	contribute	and	maintain	
the	 bioinformatics	 tools	 used	 for	 genomic	 epidemiology.	 	 Our	 project,	 IRIDA	 (Integrated	 Rapid	
Infectious	Disease	Analysis),	builds	on	top	of	Galaxy	a	platform	for	genomic	epidemiology.		IRIDA	
provides	a	system	for	the	storage	and	management	of	sequencing	data	and	sample	metadata,	an	
interface	for	the	execution	of	data	analysis	pipelines,	and	the	storage,	auditing	and	visualization	of	
results.		Within	IRIDA,	we	provide	standard	pipelines	for	genomic	epidemiology	including	SNVPhyl,	
our	SNV	(Single	Nucleotide	Variant)	phylogeny	pipeline.		These	pipelines	are	executed	using	a	Galaxy	
instance	internal	to	IRIDA	and	additional	support	is	provided	for	exporting	genomic	sequence	data	
to	external	Galaxy	instances.

By	building	on	top	of	Galaxy	we	hope	to	simplify	the	process	of	pipeline	integration,	to	share	our	
pipelines	with	the	bioinformatics	community,	and	to	contribute	to	the	development	of	standards	
for	genomic	epidemiology.		More	information	can	be	found	at	http://irida.ca.
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