Gene Ontology

CtaBpoBCKaAa EneHa
2015



Gene Ontology nnn GO

- BoONHPOPMATNYECKMIN MPOEKT, MOCBALLEHHbIN
CO34aHUI0 YHUPULMPOBAHHOU TEPMMNHONOTUN
ANA aHHOTAUMUU reHOB M FreHHbIX NPOAYKTOB
BCEX OMONOrMYecKmnx BnaoB



Gene Ontology nnn GO

 MonekynapHbie ¢yHKumum (aHrn. molecular function) —
cneumdunyeckas akTMBHOCTb FEHHOro NPOAYKTA Ha
MOJIEKYIAPHOM YPOBHE, HaNpUMEep,
cBA3blBaHMeE yrnesoaoB MNANATPa3HaA aKTUBHOCTb.

* Bbuonornuyeckue npoueccol (aHrn. biological process) —
CNOXHble ABNEeHUA, Heobxoanumble ana
XU3HEeAeATEe/IbHOCTU OPraHM3MOB U Npoucxogalime
bnharogaps ocywecTBNEHUIO NOCNeA0BaTE/IbHOCTH
MONEKYNAPHbIX GYHKUMK, HANPUMeEpP, MUTO3 NN
bnocmHTE3 NYPUHOB.

* KnetouHble KomnoHeHTbl (aHrA. cellular component) —
4YaCTU KNEeTKN NIM BHEKNETOYHOro NPOCTPAHCTBA, rae
ocyLlecTBnAeTcs GyHKUMUA reHHOro NPoayKTa,
Hanpumep, aapounnu pubocoma.
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CTaTucTnyeckn sHaynmble GO-TepMbl

* Mbl XOTUM BbIsIBUTb Te GO-TepMbl, KOTOpble
nepenpeacrtaBaeHbl B 04HOW BbIOOPKe no
CPaBHEHMUIO C ApYyroun



3aaava:

 EcTb Habop reHoB B reHOMe YeNnoBeKa, PAAOM
C KOTOPbIMU BbIIBNEH HEKOTOPbLIN 3P PEKT
(Hanpumep, ocoboe coyeTaHme
3NUreHeTU4YeCcKUx mognpukaumm)

* Bonpoc: 4To 3TO 3a reHbl?

* B KauecTtBe pedpepeHCHOU BbIDOPKHU
(OTHOCUTE/IbHO KOTOPOU CYUTAEM
nepenpeacTaBNeHHOCTb) pacCMaTPUBaAEM
BECb reHOM



Ham noHapobaTcAa nakeTbl:

* org.Hs.eg.db — nakeT c aHHOTaUWEN TEHOB B
reHoOMe 4YenoBeKa

* GOFunction — nakeT anAa BblYNC/EHUA
nepenpeacraBaeHHbIX Tepmos GO

library(org.Hs.eg.db)
library(GOFunction)



3arpyxaem naeHTUOUKaTopbl reHOB:

geneNames<-
read.table("cg _no _fb_h3k27me3_h3k4mel.txt")

head(geneNames)

vl
1 DUX4L&
2 DUX4LD
3 DUX4L5
4 pux4dL3
5 DUxX4L?Z
b CDC2/

Ham Hy»XXeH BeKTop NAeHTUPUKATOPOB,
a 'y Hac Tabaumua

geneNames<-geneNames[,1]



[MTpobnema: Ansa UCNoO/b30BaHUA
GoFunction TpebyeTca nmeHoBaTb BCe
reHbl B Entrez gene ID

* 1na 3TOro Ham m HyxeH org.Hs.eg.db!

* YTO0 B HEM eCTb?

> org.Hs.eg.db



YT1O Tam ecTb?

> 0rg.Hs.eqg.db
orgbb object:
| DBESCHEMAVERSION: 2.1

| Db type: Orgbb

| supporting package: AnnotationbDbi

| DBSCHEMA: HUMAMN_DB

| ORGANISM: Homo sapiens

| SPECIES: Human

| EGSOURCEDATE: 2015-Marl?

| EGSOURCENAME: Entrez Gene

| EGSOURCEURL: ftp://ftp.ncbi.nlm.nih.gov/qgene/DATA

| CENTRALID: EG

| TAXID: 9606

| GOSOURCENAME: Gene ontology

| GOSOURCEURL: ftp://ftp.geneontology.org/pub/go/qgodatabase/archive/latest-1ite/
| GOSOURCEDATE: 20150314

| GOEGSOURCEDATE: 2015-Marl?

| GOEGSOURCENAME : Entrez Gene

| GOEGSOURCEURL: ftp://ftp.ncbi.nlm.nih.gov/gene/DATA

| KEGGSOURCEMAME : KEGG GENOME

| KEGGSOURCEURL: ftp://ftp.genome. jp/pub/kegqg/genomes

| KEGGSOURCEDATE: 2011-Marls

| GPSOURCENAME: UCSC Genome Bioinformatics (Homo sapiens)



Bce
AOCTYMNHbIE

YT1O Tam ecTb?

KonoHKu 6asbl AaHHbIX, KOTOPblE MOXHO

MCNOJ/Ib30BATb B KAYECTBE K/HO4YeM anA

NMOWNCKa
> keytypes (org.Hs.eqg.db)

[1] "ENTREZID" "PFAM"

[6] "ALIAS" "ENZYME"
[11] "REFSEQ" "SYMBOL "
[16] "ENSEMBELTRANS" "GENENAME"
[21] "ONTOLOGY" "GOALL"
[26] "uCsckg"

= columns (org.Hs.eqg.db)

[1] "ENTREZID" "PFAM"
[6] "ALIAS™ "CHR"
[11] "mAP" "PATH"
[16] "UNIGENE" "ENSEMBL"
[21] "UNIPROT" "GO™
[26] "EVIDENCEALL"™ "ONTOLOGYALL"

KOJIOHKU 6a3bl

NAHHbIX

"IPTI"

"MAP"
"UNIGENE"
"UNIPROT"
"EVIDENCEALL"

"IPI™
"CHRLOC"
"PMID"
"ENSEMBLPROT"
"EVIDENCE"
"omIm"

"PROSITE"
"PATH"
"ENSEMBL"
"Go"
"ONTOLOGYALL"

"PROSITE"
"CHRLOCEND"
"REFSEQ"

"ENSEMBLTRANS"

"ONTOLOGY™
"UCSCKG™

"ACCNUM™
"PMID"
"ENSEMBLPROT"
"EVIDENCE"
IIDM IM n

"ACCNUM"
"ENZYME"
"SYMBOL "
"GENENAME "
"GOALL™



[lepenmeHOBbIBaem

genelDs <- select( org.Hs.eg.db,
keys=as.character(geneNames),
columns=c('ENTREZID'), keytype='SYMBOL' )

7 \

Entrez gene ID Hal TUM
> head(geneIDs) naeHTUPMKaTopa

SYMBOL ENTREZID
1 DUX4LE 26583
2 DUX4Le 653544
3 DUX4L5 653545
4 DUX4LZ3 653548
5 DUx4L2 728418
& CDC27 9?6

onATb Tabsmua, HYXKHO BbIHYTb cTONbeEL, C
ENTREZID:

genelDs <- genelDs|,2]



[1o06bI1Baem pedepeHCHYI0 BbIOOPKY
reHOB

refgenelDs <-keys(org.Hs.eg.db,
keytype="ENTREZID")

Cuntaem nepenpeacraBneHHble Tepmbl GO:
sigTerm <- GOFunction(genelDs, refgenelDs)

(MOKeT 3aHATb HEKOTOPOE Bpems)



CMoTpuUM pesynbtaT

> sigTerm

goid name refnum interestnum pvalue adjustp
125 G0:0006024 glycosaminoglycan biosynthetic process 109 19 3.714290e-05 4.140598e-02
1 GD:0007155 cell adhesion 1365 168 0.000000e+00 0.000000e+00
2 G0:0007156 homophilic cell adhesion via plasma membrane adhesion molecules 142 44 (0.000000e+00 0.000000e+00
30 G0:0007167 enzyme linked receptor protein signaling pathway 1092 120 3.242666e-10 1.506185e-06
90 G0:0007188 adenylate cyclase-modulating G-protein coupled receptor signaling pathway — 139 24 4.392640e-06 6.801119e-03
104 G0:0007200  phospholipase C-activating G-protein coupled receptor signaling pathway 68 15 1.371819e-05 1.838065e-02
4 G0:0007399 nervous system development 2027 234 0.000000e+00 0.000000e+00
38 G0:0007610 behavior 649 80 2.355169¢-09 8.636461e-06
126 G0:0008360 requlation of cell shape 128 21 3.787107e-05 4.188267e-02
33 G0:0009888 tissue development 1703 166 1.145247e-09 4.835957e-06
111 G0:0010769 regulation of cell morphogenesis involved in differentiation 267 35 2.179144e-05 2.729195e-02
56 G0:0022603 requlation of anatomical structure morphogenesis 796 88 6.895652e-08 1.715871e-04
78 G0:0030029 actin filament-based process 565 65 9.653966e-07 1.724680e-03
18 G0:0030030 cell projection organization 1184 136 7.027712e-13 5.440499e-09
100 G0:0030198 extracellular matrix organization 382 46 1.167561e-05 1.626960e-02
67 G0:0031346 positive regulation of cell projection organization 214 34 3.744842e-07 7.773909e-04
81 G0:0034329 cell junction assembly 215 33 1.231165e-06 2.118013e-03

106 GO:0035249 synaptic transmission, glutamatergic 77 16 1.598241e-05 2.082637e-02



