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• OmniSearch	is	a	semantic	integration	and	search	software	
tool	specifically	designed	for	microRNA	(miR)	cancer	research

• It	will	assist	cancer	researchers	in	unraveling	critical	roles	of	
miR	regulations	in	human	cancers

• Targeted	users:	cancer	biologists,	bioinformaticians,	and	
clinical	investigators

• OmniSearch	can	be	used	to	obtain	unified	knowledge	related	
to	miR	regulation	mechanisms	and	thus	derive	unique	
insights	for	the	regulation	and	control	of	cancer	disease	
processes

Project
Overview



Research
Motivation

A	typical	
workflow	
demonstrating	
current	search	
approaches	
adopted	by	
many	cancer	
researchers	

Notion:	manual	integration	of	information	from	heterogeneous	
sources	has	become	labor-intensive	and	error-prone
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Project	Activities Milestones	by	the	End	of	Each	Year

Y1
· Start	ontology	development
· Start	data	annotation	&	integration

· Initial	version	of	OMIT	ontologies
· “Key	Phrase	Extraction”	&	“Ontology	Mapping”	modules

Y2
· Continue	ontology	development
· Continue	data	annotation	&	integration

· Stable	version	of	OMIT	ontologies
· New	terminology	contributed	to	bio-ontology	community
· Other	software	modules;	initial	OmniSearch	package

Y3

· Design	a	friendly	semantic	search	GUI
· Develop	use	cases	and	evaluating	

queries
· Conduct	iterative	system	evaluation
· Integrate	feedback	from	the	community

· Final	version	of	OMIT	ontologies	and	OmniSearch	package
· A	comprehensive	miRNA	KB	unified	from	numerous	

sources
· A	set	of	semantic	search	evaluating	queries
· A	collection	of	formative	evaluation	reports
· A	final,	summative	evaluation	report
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• OMIT:	OBO	Foundry/NCBO	BioPortal/GitHub
• OmniSearch:	Browser-based/GitHub
• KB:	400	million	RDF	triples
• 115	evaluating	queries
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Y4
· Conduct	iterative system	evaluation
· Integrate	feedback	from	the	community

· A	collection	of	formative	evaluation	reports
· A	final,	summative	evaluation	report
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Dissemination

• Collaborating with a wide range of bio-ontology community:
Gene Ontology (GO), Sequence Ontology (SO), PRotein Ontology (PRO), 
Chemical Entities of Biological Interest Ontology (CHEBI), Ontology for 
Biomedical Investigations (OBI), and Uber Anatomy Ontology (UBERON)
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Project
Dissemination

• Collaborating with a wide range of bio-ontology community:
Gene Ontology (GO), Sequence Ontology (SO), PRotein Ontology (PRO), 
Chemical Entities of Biological Interest Ontology (CHEBI), Ontology for 
Biomedical Investigations (OBI), and Uber Anatomy Ontology (UBERON)

• OBO Foundry: http://www.obofoundry.org/ontology/omit.html
• NCBO BioPortal: https://bioportal.bioontology.org/ontologies/OMIT
• Project wiki site: http://omnisearch.soc.southalabama.edu/
• GitHub: https://github.com/OmniSearch

• GUI Tutorial on YouTube: https://www.youtube.com/watch?v=kCFm4YkNvEg



Software
Interface	(1)



Software
Interface	(2)



Wiki-Style
Project	Site



Evaluation	via	
Google	Docs

• A	total	of	121	
evaluators

• From	19	
institutions	
nationwide

Signing-up	sheet	for	organizers:



Evaluation	via	
Google	Docs

https://docs.google.com/document/d/12TFKAV7Mn0BEYfPnI_DL-
4S8Hmjedes63H8GKqliuS0/

https://docs.google.com/document/d/1binpkOzsHYzk2gk2UDwOI2o-
jaOEdD4qgr4cZil_sYk/pub

Instructions	for	evaluators:

Evaluating	queries:

Questionnaire	for	evaluators:

Software	tutorial:
https://www.youtube.com/watch?v=kCFm4YkNvEg

https://docs.google.com/forms/d/e/1FAIpQLScQ377s0DL4LYSAujtq0OyIAv
EYTE5SGrsNAZ5rP72TtnTV2w/viewform
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Evaluation	via	
Google	Docs

Promising	evaluation	outcomes

(1)Software	effectiveness	and	accuracy
on	average,	the	correctness	and	completeness	of	search	results	
were	93%	and	87%,	respectively

(2)Software	efficiency
the	saved	human	labor	was	averaged	at	63%

(3)Software	friendliness	and	usability
47%	of	users	rated	the	software	tool	as	“easiest	and	most	
straightforward”	(i.e.,	a	scale	of	5	out	of	5);	altogether	71%	of	
users	rated	a	scale	of	4	or	above	out	of	5
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