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Bringing	"big	data"	to	FlyBase		

Thousands	of	datasets	at	GEO	&	SRA.	
	
FlyBase	wants	to	facilitate:	
•  Discovery	of	key	results.	
•  Re-use	of	data.	
	
Challenges:	
•  Quan5ty.	
•  Heterogeneous	study	descrip5ons	(metadata):	

The	limitaDons	of	"free-text"	metadata	

search	term	 GEO	hits	(D.	melanogaster)	

("nej"	or	"nejire")	 17	(4	unique	to	this	term)	

"CBP"	 142	(129	unique	to	this	term)	

("nej"	or	"nejire"	or	CBP")	 146	

Search	term	redundancy:	
Small	varia5ons	affect	results.	
	
Context	unclear:	
Was	fat	body	isolated,	or	removed?	
	
	
Search	term	ambiguity:	
CBP	could	mean	CG15319	or	C1435.	
	
Context	unclear:	
CBP	a	target	for	ChIP,	or	RNAi?	

search	term	 GEO	hits	(D.	melanogaster)	

"fat	body"	 372	(328	unique	to	this	term)	

"fatbody"	 107	(73	unique	to	this	term)	

("fat	body"	or	"fatbody")	 445	

encodeproject.org	

The	advantage	of	structured	metadata	
ENCODE	project:	a	model	of	how	structured	metadata	allows	for	
powerful	searching.	

FlyBase	as	a	portal	for	fly	datasets	

Goal:	
Catalog	datasets	using	
standardized	experimental	descrip5ons.		
	
	
	
In	progress:	
Standardize	biological	sample	descrip5ons.	
	
Long	term:	
Improved	search/browse	capabili5es.	
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FlyBase	TV	

alliancegenome.org	
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In	progress:	
A	Drosophila-specific	template	for	biosample	descrip5on	
(with	Jus5n	Fear	and	Brian	Oliver).	
	
Goal:	
Make	it	available	at	NCBI	during	submission	of	Drosophila	data.	
	
Features:	
•  Improved	consistency	and	machine	readability.	
•  Simplified	(fewer	fields	than	generic	template).	
•  Covers	common	aspects	of	fly	studies.	
•  Fly-specific	defini5ons	and	examples.	

#ncbi_field	(key)	 status	 guidelines	 term	list	(value)	
sample_type	

op5onal	Sample	type,	such	as	cell	culture,	mixed	culture,	
5ssue	sample,	whole	organism,	single	cell,	
metagenomic	assembly.	 FlyBase	biosample_type	

CV	
Dssue	

mandatory	set	The	anatomical	por5on	of	the	organism	(or	
microbiome	host)	from	which	the	sample	was	
taken,	or	from	which	primary	cell	culture	was	
derived.	This	may	include	the	whole	organism,	a	
body	part	(e.g.,	thorax),	a	5ssue	(e.g.,	fat	body),	or	
discrete	cell	type	(e.g.,	oenocyte).	Enter	'not	
applicable'	if	using	immortalized	cell	line.	 FlyBase	anatomy	CV	

cell_line	
mandatory	set	The	immortalized	cell	line	used:	e.g.,	S2R+;	e.g.,	

Kc167.	 FlyBase	cell	lines	
Dssue_perturbed	

op5onal	Indicate	the	5ssue	that	was	perturbed	in	the	animal	
studied;	e.g,	if	a	gene	was	knocked	down	in	
mesoderm	of	a	whole	embryo	sample,	indicate	
"mesoderm"	as	the	"5ssue_perturbed"	and	"whole	
organism"	as	the	"5ssue";	e.g.,	if	mushroom	body	
was	ablated	and	adult	heads	collected,	indicate	
"mushroom	body"	as	the	"5ssue_perturbed"	and	
"head"	as	the	"5ssue".	

FlyBase	anatomy	CV	
biomarker/driver	

op5onal	The	molecular	marker	or	driver	(e.g.,	GAL4)	used	to	
select	cells	for	analysis.	Alterna5vely,	the	driver	
used	to	create	a	5ssue-specific	perturba5on.	

Dis5nguish	between	5ssues	isolated	
and	5ssues	perturbed.	

Encourage	use	of	FlyBase	anatomy	CV.	
List	genes	that	are	
key	to	experimental	design.	

#ncbi_field	(key)	 status	 guidelines	 term	list	(value)	
target_gene_inhibited	

op5onal	 The	symbol	or	iden5fier	(FBgn	ID)	of	a	Drosophila	
gene	directly	targeted	for	inhibi5on	by	
experimental	interven5on:	muta5on	(null	or	
hypomorph),	RNAi,	an5body	blocking,	chemical	
inhibi5on,	etc.	If	mul5ple	genes	inhibited,	use	
mul5ple	"gene_inhibited"	columns.	 FlyBase	

target_gene_induced	
op5onal	 The	symbol	or	iden5fier	(FBgn	ID)	of	a	Drosophila	

(or	non-Drosophila)	gene	directly	targeted	for	
induc5on	by	experimental	interven5on:	muta5on	
(gain	of	func5on),	over/ectopic	expression,	small	
molecule	treatment	or	supplied	as	a	par5ally	
purified	protein	prepara5on.	If	mul5ple	genes	
ac5vated,	use	mul5ple	"gene_ac5vated"	columns.	FlyBase	

target_gene_tagged	
op5onal	 The	symbol	or	iden5fier	(FBgn	ID)	of	a	Drosophila	

gene	for	which	the	RNA	or	protein	product	was	
tagged	for	downstream	purifica5on:	e.g.,	if	the	
biosample	contains	cells	expressing	a	FLAG-twi	
fusion	protein	for	ChIP,	simply	indicate	"twi"	or	
"FBgn0003900"	here.	 FlyBase	
A	selec5on	of	keywords	to	tag	

experimental	methods.	

Fly	Cell	Atlas	
flycellatlas.org	
	
	
EBI	scAtlas/ArrayExpress	
ebi.ac.uk/arrayexpress/	

cell	clusters	

Dataset	secDon	(gene	report)	

Dataset	report	

Drosophila	BioSample	template	for	NCBI	submission	IntroducDon	

Unstructured	experimental	descrip5ons	make	finding	the	right	datasets	difficult.	

MoDvaDon	 Consistent	and	nuanced	reporDng	of	Dssues	 Clear	lisDng	of	genes	and	perturbaDons	

FlyBase	Dataset	Reports	 Single-cell	technologies	

A	list	of	datasets	for	which	a	gene	is	
a	key	player:	
•  Gene’s	experimental	role	
•  Project	type.	

FacilitaDng	access	to	single-cell	data,	at	FlyBase	and	beyond	

The	Fly	Cell	Atlas	community	
Submipng	single-cell	data?	Send	it	to	EBI	scAtlas:	
	
Submit	directly	to	EBI	ArrayExpress	
										OR	
Share	preprints	with	FCA	Slack/FlyBase/Virtual	Fly	Brain/:	
flycellatlas.slack.com#data-submission	
dossantos@morgan.harvard.edu	
virtualflybrain@googlegroups.com	

FlyBase	
flybase.org	
	
	
Virtual	Fly	Brain	
virtualflybrain.org	

biosamples	generated	
(sample	type	and	cell	acquisi5on)	

assays	performed	
(molecular	methods,	raw	data	generated)	

results	generated	
(input	data,	analysis	methods,	file	downloads)		

biological	processes	and	feature	types	studied	

links	to	original	data	at	repositories	

simple	terms	that	summarize	
sample	types	and	methods	

key	genes	(and	their	study	role)	

detailed	experimental	methods	

source	Dssue	

isolated	cells	

RNA-Seq	reads	

Ensure	standardized	descripDons	of	source	Dssue:	
•  Anatomy	
•  Developmental	stage	
•  Cell	type	enrichment	
•  Method	of	cell	isola5on	and	barcoding	
•  Strain,	genotype,	perturba5ons	(diet,	chemical,	etc.)	

Ensure	proper	data	formabng	at	data	repositories:	
•  Facilitate	data	re-use.	
•  Harness	exis5ng	data	analysis	pipelines	(EBI	scAtlas):	

•  Gene	expression	across	individual	cells.	
•  Find	similar	cell	types	across	experiments.	

•  Linkouts	to	data	from	FlyBase	and	Virtual	Fly	Brain.	

Cell	clusters	as	the	key	result	output:	
	
Methods	used	to	idenDfy	cell	clusters:	
•  RNA-Seq	mapping	(annota5on	set,	method,	depth)	
•  Gene	expression	measurement	
•  Clustering	method	
	
Cell	cluster	characterisDcs:	
•  Observed	cell	types	
•  Novel	cell	types	
•  Markers/signatures	
•  Consensus	gene	expression	profiles	
•  Rela5onships	between	clusters	(similarity,	lineage)	
•  Genes	involved	in	cell	type	specifica5on	

•  different	ways	to	say	same	thing	
•  key	details	buried	


