Gene Ontology (GO)




What is the Gene
Ontology!?

® Set of biological phrases (terms) which are
applied to genes:

® protein kinase
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What is the Gene
Ontology!?

® Genes are linked, or associated, with GO
terms by trained curators at genome
databases

~ ® known as ‘gene associations’ or GO
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What is the Gene
Ontology!?

® Allows biologists to make inferences across
large numbers of genes without researching
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How does GO work!?

® GO is species independent

® some terms, especially lower-level, detailed
terms may be specific to a certain group

Monday, January 21, 13



How does GO work!?

What information might we want to
capture about a gene product?

® VWhat does the gene product do!?
® Where and when does it act?

® Why does it perform these activities!?
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GO structure

® GO terms divided into three parts:

® cellular component
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Cellular Component
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Cellular Component
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® Enzyme complexes in the component ontology
refer to places, not activities.
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Molecular Function

® activities or “jobs” of a gene product

glucose-6-phosphate isomerase activity
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Molecular Function
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Molecular Function

® A gene product may have several functions; a
function term refers to a single reaction or
activity, not a gene product.

® Sets of functions make up a biological process.
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Biological Process
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Biological Process
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Biological Process
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Biological Process
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Ontology Structure

® Terms are linked by two relationships
® issa @
® part-of @
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Ontology Structure
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Ontology Structure

® Ontologies are structured as a hierarchical
directed acyclic graph (DAG)
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Ontology Structure pirected Acyciic
Graph (DAG) -
multiple parentage
cell allowed
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Examples of

GO

structures
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Examples of
GO structures

Eall: all (166775 ) @
E® GO:0003150 : biological_process ( 118690 )
B o GO:0009987 - cellular process({ 71171)
B ® GO:0050875 : cellular physiological proces
Bo GO0 IL:.J' / _Hllu i n »—1 l -vh sm (41 Il_l_ )
nucleoside, nucleotide and nucleic acid metabolism { 16561 )
E] D O0006259 LlH~r etabolism (4671 )
& @ GO:0006260 : DNA replication (1115)
B o GO:0007582 - phwsiological process ( 73658 )
B @ GO:0050875 | cellular physiological process
Bo GO 0044237 - cellular metabolism (41108 )
Ba GO0006139 . nucleobase, nucleoside, nucleotide and nucleic acid metabolism ( 16561 )
B o GO 0006259 : DNA metabolism (4671 )
&l @ GO:0006260 : DNA replication (1115)
BE® GO:0008152 - metabolism { 44953 )
Bo GO0 |;4 ‘_‘. Hllu ar metabolism (41108 )
nuclecbase, nucleoside, nucleotide and nucleic acid metabolism ( 16561 )
E] D GO 0006259 DNA metabolism (4671 )
&l GO:0006260 : DNA replication (1115)
Bo GO 0043170 . macromolecule metabolism ( 234939 )
B @ GO:0043283 : biopolymer metabolism ( 13529 )
B o GO:0006259 : DNA metabolism { 4671 )
& ® GO:0006260 : DNA replication (1115)
B ® GO:0044238 : pnmary metabolism {
Bo GO 0006129 ||.nvI»,~|_:t;-.;J':.»_4, 'n_.',l»:«,-_l._i—_‘, ucleotde and nuclaic acid metabolism ( 16561 )
DNA metabolism {4671 )
:] G0.0006260 : DNA replication (1115)
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GO tools

® GO resources are freely available to anyone
to use without restriction

® |ncludes the ontologies, gene associations
and tools developed by GO
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http://www.geneontology.org/GO.tools
http://www.geneontology.org/GO.tools

A DD [/ aiQ0 Geteoniology . Ong /(G I-BIn/Amgo /DAL COINML O 0w 2224000l S202099)7

the Gene Ontology

=) terms genes or proteins exact match |Subm

BLAST Search

The sequence search is performed using either BLASTP or BLASTX (from the WU-BLAST package), depending on the type of the input sequence.

BLAST Query
Enter your query §

Enter a UniProtKB accesson or upload a text file of quenes or paste In FASTA sequence(s)

UniProtkKB accession

Text file (maxdmum file size S00K) Chroose Tie  no e selected

FASTA sequence(s):
Sequences should De separated with an emply line

B SIGTTEATV NAANS 480 || atn SC. notorm D [Drosophida
reanegasier|

MCDUIVAAL VWONCSCAMOACT ACDDAPRAVT PRIVCRPRMOCYWVOM
QDS YWOOLAQSEACA TLEY

POV T N DOMOUOW TP YNLLEVARUDWL L TLAPUG AN XY
N ETINTPAMYVAIOAY

ALY ASCRTTOMLDSCOCYSHTYIYECY ALPMANLRL DLACRDS TDY LM
LTIRCYSI TTTALRLY

P ILCMLACCIMETTY

NSOV DL Y AN TVLSCCTIMY POAD MO LT ALAFS "M A
PLRCYSVWICCSIAS

BTr OO Y DESCrSVIREC

Maximum number of sequences: 100
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A BID ) Q0 e 0nlo Ogy .0 / (o - DA/ amigo [Blast ¢

Query Summary
Your job comtaing 1 sequence

Parameters

Threshold: 0.1

Maxmum number of alignments shown: 50
BLAST fiter: on

Query Sequence

SI677EMI DI AMXS2ASD. 11 octin SC, (soform D [Droscphile selenogester)
MCDE EVAAL WONCSOMOALF ACDOAPSAVT 'S IVORPRAQOWAYOMOOADS YWCDEAQ
SERGILTLUCYPLEMGEVINSDOME K DT F YNE L RVARE DL L TEAPUNPANRE e
TQIME £ TENTPAMYVAIOAWL $4 YASGRTTEIVL DAGRGVSHTVR T YEGYAL PHATL I
LAGRL TOY LML TERGYSFTTTAIRE IVRDICE L CYVALDF EOEMATAASSSSLEXS
YILPOGOVITICGNE RFRCPEAL FOPSF L OMEACGIME TTYNS I PIRDLYANTW,
SCLTTMYPCIASRMOCE ITALAPS TMCICT TAPPERCYSVINT CAS TLASLS TFRQOM] WX
QU YOU SLP S IVWs

High Scoring Gene Products

F ’.E: Perform = o wih ) 207¢ ) siecied gere

Symbol, Nl name Information P value
ActS5C X protein from Drosopiia melanogaster 2.7e-203
Actin 5C

Act42A DLAST masc protein from Drosophila melanogaster 7.1e-203
Actin 42A view associations

5123289 gene_product from Danlo rerio

PSiave BLAST macch & protein from Gallus galus 9.4e-201
Actin, cytoplasmic type § view associations

it 2

gene from Coenorh
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ATQo perecnioiogy oG/ (ei- D/ amiga, - oK <giTg 22 921120209937

the Gene Ontology AmiGO

* terms genes or protens exact match [Sebenit

Act5C

Actin 5C
protein from Drosophila medanogaster (fruk fly)

Term associations § Gene product Iformation @ MNplde Sequence @ Sequence Aformation <

Term Associations

Download all association information in: [) gene association format [) RDF-XML
w Filter associations displayed b
flter Associations et finers
Oreology Evicence Code

»

A

[[eaa] [Cawai] | Perform ar acmen wemh ths page's seiected terma
Accession, Term Ontology Quaifier Reference Assigned by
GO:0000910 : cytokines's - oducts biological MMID:15360073 FlyBase
. PMID:15547975 FyBase
PMID:16174742 FiyBase
GO:0007010 : cytoskeleton organization biclogical MMID:109068588 FyBase
process
GO:0002121 : inter-male aggressive behavior 8 sa.cts biological PMID:19515879 FiyBase
¢ process
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