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Cross-MOD	resources	

•  Links	to	MOD	gene	reports	from	DIOPT/
FlyBase	ortholog	search	
•  Alliance	of	Genome	Resources	(AGR)	
•  Links	from	FlyBase	to	two	new	resources:	
– Gene2FuncLon	
– MARRVEL	



Orthology	is	the	key	approach	for	comparison		
of	genes	across	organisms	

•  But	determining	orthology	can	be	a	tricky	business	
•  Different	methods:		
–  PhylogeneLc	
–  Sequence	comparison	
–  Graph-based,	other,	combinaLons	

•  Different	goals:		
–  Exclusive	(highly	selecLve,	high	precision)	
–  Inclusive	(casts	a	wide	net	--	high	sensiLvity,	high	recall)	
–  Intermediate	(balancing	act)	



DeterminaLon	of	orthology:		
compilaLon	of	mulLple	algorithms	

•  No	one	best	algorithm:	different	algorithms	are	
appropriate	for	different	applicaLons.	

•  The	result:	a	mulLtude	of	algorithms	for	making	
orthology	calls.	

•  Flexible	alternaLve:	compilaLon	of	mulLple	
algorithms	(HCOP,	DIOPT).	



DIOPT	mulL-algorithm	approach	

•  FlyBase	has	added	data	from	DIOPT;	a	tool	developed	by	
the	DRSC	

•  DIOPT	uses	a	scoring	system:	
– Number	of	algorithms	that	call	a	given	ortholog	pair	
– Compared	to	the	number	of	algorithms	that	include	
those	2	species	

•  Link	to	DIOPT	from	the	FlyBase	‘Orthologs’	query	
– Can	access	documentaLon	from	the	DIOPT	query	page	
	 	 		

h\p://www.flyrnai.org/diopt	



DIOPT	DocumentaLon	

*BBH	=	Best	Blast	Hits	



FlyBase	home	page:	QuickSearch		



QuickSearch	“Orthologs”	tab	



QuickSearch	“Orthologs”	tab	



QuickSearch	“Orthologs”	tab	



QuickSearch	“Orthologs”	tab	



Search	with	a	human	gene	



Ortholog	query	output:	human	UBE3A	



Ortholog	query	output:	human	UBE3A	



Ortholog	query	output:	human	UBE3A	



Ube3a	gene	report	



Ortholog	table	in	Ube3a	gene	report	



Cross-MOD	resources	

•  Links	to	MOD	gene	reports	from	DIOPT/
FlyBase	ortholog	search	
•  Alliance	of	Genome	Resources	(AGR)	
•  Links	from	FlyBase	to	two	new	resources:	
– Gene2FuncLon	
– MARRVEL	



COMING	SOON:	
Alliance	of	
Genome	

Resources	(AGR)	



AGR	proposed	gene	report	
Common	report	format	for	all		
(model	organisms	plus	human)	



AGR	gene	report:	ortholog	table	
	Simplifies	navigaLon	between	species	



Cross-MOD	resources	

•  Links	to	MOD	gene	reports	from	DIOPT/
FlyBase	ortholog	search	
•  Alliance	of	Genome	Resources	(AGR)	
•  Links	from	FlyBase	to	two	new	resources:	
– Gene2FuncLon	
– MARRVEL	

•  Feedback	welcome!	



New	links	from	the	home	page:	G2F	and	MARRVEL			



Same	species	that	are	included	in	DIOPT																						

•  View	orthologs	&	alignments	
•  View	publicaLons	
•  Connect	to	GO	terms,	PPIs,	and	

more	

•  Refine	search	
•  View	associated	genes	
•  Connect	to	gene	info	

h\p://www.gene2funcLon.org	



Gene2FuncLon	gene	output	is	based	on	the	
DIOPT	ortholog	table	



G2F	gene	output:	extended	ortholog	table		
	•  Provides	links	to	protein	funcLon	data	and	related	info		

•  Includes	model	organisms	plus	human	



G2F:	Human	disease	terms	include		
data	from	OMIM	and	GWAS	Catalog	



Gene2FuncLon	overview	



MARRVEL		(h\p://marrvel.org/)	
Model	organism	Aggregated	Resources	for	Rare	Variant	ExpLoraLon	

•  Human	gene	reports:	compilaLon	of	data	from	
mulLple	sources;	informaLon	on	protein	domains	

•  Emphasis	on	disease,	natural	variants,	and	variants	
associated	with	disease	



MARRVEL	gene	page	includes	model	
organisms	in	the	Gene	FuncLon	Table	

+		mulL-protein	sequence																			
mmalignments+pro+p++se	



MARRVEL	by	default	shows	only		
best	hit	or	hits	



DIOPT:	a	note	concerning	filters	
•  FlyBase	–	no	filtering	(yet)	
•  DIOPT	–	removes	hits	of	score	=	1*	(can	override)	
•  Gene2FuncLon	–	removes	hits	=	1	or	2*	
•  MARRVEL	–	shows	only	best	hit	or	hits	(can	
override)	

•  Alliance	–	will	filter	
	
	
	

Good	example:	human	ACTB	

*	Unless	no	higher	score	



Thank	you!	



Fly	Gdap1	has	two	high-scoring	human	
orthologs	



DIOPT	DocumentaLon	

most	exclusive	<	-----------------------------------	>	most	inclusive	



Benchmarking	of	ortholog	algorithms	

•  Quest	for	Orthologs:	Altenhoff	et	al.	(2016)	
Standardized	benchmarking	in	the	quest	for	
orthologs.	Nat.	Methods	13:425-30.	

•  DIOPT:	Hu	et	al.	(2011)	An	integraLve	approach	to	
ortholog	predicLon	for	disease-focused	and	other	
funcLonal	studies.	BMC	BioinformaLcs	12:357.	


