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ABSTRACT	
	
FlyBase	(h?p://flybase.org)	is	an	essen-al	resource	of	gene-c	and	molecular	
data	for	the	Drosophila	research	community.	In	the	past	decade,	the	
exponen-al	growth	in	the	number	of	large	datasets	has	presented	FlyBase	
(and	similar	databases)	with	the	challenge	of	incorpora-ng	big	data	alongside	
more	tradi-onal	data	types.	With	the	goal	of	increasing	the	research	
community's	accessibility	to	big	data,	we	propose	a	system	of	dataset	tracking	
intended	to	provide	the	Drosophila	researcher	with	a	unified,	comprehensive	
and	well-indexed	catalog	of	large	datasets	that	provides	links	to	data	
repository	submissions	and	their	related	published	results.	Datasets	are	
curated	according	to	a	four-level	classifica-on	system	(project,	biosample,	
assay	and	result)	to	permit	more	sophis-cated	tracking	of	data	provenance	
and	facilitate	metadata	presenta-on	to	the	public.	Metadata	for	these	
datasets	are	described	using	a	variety	of	controlled	vocabularies	to	allow	for	
improved	searchability.	The	key	genes	related	to	datasets,	both	those	that	are	
experimentally	manipulated	and	those	that	come	up	as	hits	in	analyses,	are	
captured	to	provide	a	lis-ng	of	the	most	relevant	datasets	for	a	given	gene.	
We	an-cipate	that	this	dataset	tracking	system	will	not	only	increase	
accessibility	to	researchers,	but	also	serve	as	a	useful	founda-on	for	future	
incorpora-on	of	genomic	data	into	FlyBase.	
	

INTRODUCTION	
	
MOTIVATION:	
1.  Help	researchers	find	datasets	of	interest	at	data	repositories.	
2.  Facilitate	large	scale	dataset	processing.	

GOALS:	
1.  Create	a	single	unified	list	of	datasets	at	various	data	repositories.	
2.  Associate	repository	accessions	with	published	“high-level”	analyses.	
3.  Standardize	metadata	to	provide	a	useful	index	of	datasets.	
4.  Associate	datasets	with	FlyBase	en--es	(e.g.,	genes)	to	increase	visibility.	
	

SCHEME	
	
TRACK	DISTINCT	COMPONENTS	OF	DATASETS	
Flexible,	 compa-ble	with	 various	data	 repositories,	NCBI	GEO	 (BarreX	et	al.,	
2013)	and	ENCODE	(Hong	et	al.,	2016)	in	par-cular.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
VARIOUS	RELATIONSHIPS	PERMITTED	BETWEEN	ENTITIES	

	
	
	
	
	
	
	
	
	
	
	

one	result	from	the	analysis	of	
many	results	

CURATION	PIPELINE	
	
	
COLLECT:	
Gather	accessions	from	repositories.	
(automated)	
	
RECONCILE:	
Find	accessions	represen-ng	same	data.	
(automated)	
	
	
STANDARDIZE:	
Map	metadata	to	FlyBase	CVs.	
(manual	cura-on)	
	
	
CURATE	RESULTS:	
Iden-fy	high-level	analyses	in	literature,	
typically	from	supplementary	files.	
(publica-on	triage,	manual	cura-on)	
	

Non-redundant	set	of	datasets:	
projects,	biosamples,	assays	

NCBI	 ENCODE	 more	in	.me	

Large	set	of	accessions.	

Indexed	catalog	of	datasets:	
projects,	biosamples,	assays	

Indexed	catalog	of	datasets:	
projects,	biosamples,	assays	and	
results	

INCREASE	VISIBILITY	–	GENE	REPORTS	
	
HIGHLIGHT	DATASETS	RELEVANT	TO	A	GIVEN	GENE:	
FlyBase	gene	reports	are	the	most	visited	sites.	
	
	
	
Gene	is	a	variable	
	
	
	
Gene	is	hit	in	analysis	
	
	
	

METADATA	STANDARDIZATION	
	
	
	
CATEGORIZATION:	
Dataset	en--es	will	be	categorized	by	type.	
(FlyBase	CVs,	modeled	a\er	ENCODE	and		
NCBI	GEO	types)	
	
	
ATTRIBUTES:	
Addi-onal	terms	will	be	associated	to	
further	describe	the	dataset	component.	
(FlyBase	CVs)	
	
	
	
	
	
	
ASSOCIATED	ENTITIES:	
Genes,	alleles,	transgenes,	etc.	will	be	associated	with	datasets.	
Genes	will	be	further	dis-nguished	by	their	role:	bait_protein,	ectopic_factor,	deple-on_target,	experimental	result,	etc.	

PROJECT	
	
Type	
genome		varia-on	
genome		binding	
transcriptome	
…	
	
Study	design	
development	stage	study	
-ssue	type	study	
cell	cycle	study	
…	
	
	
	
	
	

BIOSAMPLE	
	
Type	
whole	organism	
-ssue	
immortalized	cell	line	
…	
	
Sample	a?ributes	
developmental	stage	
anatomy	
cell	line	
…	
	
Treatments	
bio-c	treatment	
chemical	treatment	
…	

ASSAY	
	
Type	
RNA-Seq	
ChIP-Seq	
two	hybrid	screen	
…	
	
Assay	material	
chroma-n	
genomic	DNA	
poly(A)	RNA	
…	
	
Assay	plaYorm	
Affymetrix	gene	array	
Illumina	sequencing	
…	

RESULT	
	
Type	
binding	site	iden-fica-on	
expression	clustering	
RNA-Seq	profile	
…	
	
Result	a?ributes	
stranded	profile	
uniquely	mapping	alignment	
RPKM	calcula-on	
…	
	
	
	
	
	

DATASET	REPORTS	
	
DISTINCT	REPORTS	FOR	PROJECTS,	BIOSAMPLES,	ASSAYS	AND	RESULTS:	
	
Sample	Assay	Report	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Iden-fier	
Provenance	
Brief	descrip-on	
Links	to	data	repositories	

General	Informa-on	
about	the	assay	

Informa-on	imported	
from	related	biosample	

Detailed	informa-on	
about	the	assay	

Related	dataset	en--es	

Lists	of	related	objects	
File	downloads	

Assay	aXributes	(CV)	
Related	genes	

many	results	from	one	assay	

PROJECT	
Groups	objects	from	a	given	study.	
NCBI	BioProject,	GEO	series		

BIOSAMPLE	
The	biological	material	analyzed.	
NCBI	BioSample	

ASSAY	
‘Raw’	or	minimally	‘processed’	
data	generated	from	biosample.	
NCBI	GEO	sample	

RESULT	
Data	derived	from	analysis	of	
‘raw’	or	other	‘processed’	data.	
Supplementary	files	
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