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Gene Ontology wan GO

- BUONHPOPMATUYECKUN NPOEKT, MOCBALLEHHbIN
CO3AaHUI0 YHUPUNLMNPOBAHHON TEPMUHONOMNM
ANA aHHOTAaLUWM reHOB U FreHHbIX NPOAYKTOB
BCex bnonornyecknx BnaoB



Gene Ontology wan GO

e MoneKynapHbie ¢pyHKUUmM (aHrn. molecular function) —
cneumdunyeckan akTMBHOCTb FreHHOTO NPOAYKTA Ha
MOJIEKYIAPHOM YPOBHE, HaNpuUMep,
cBfi3blBaHMe yrnesoaoB NNAT®Pa3HaA aKTUBHOCTb.

 Buonornueckme npoueccbl (aHrn. biological process) —
CNOXHble ABNEHUA, Heobxoammble Ans
KU3HeaeaTeIbHOCTU OPraHU3MOB U NpouncxoasaLme
bnarogaps ocyLeCcTB/IEHUIO NOCNeA0BaTE/IbHOCTH
MONEKYNAPHDBIX GYHKLMIN, HAanpumep, MUTO3 NN
6MOCMHTE3 NYPUHOB.

e KneTtouHble KomnoHeHTbl (aHra. cellular component) —
YACTU KNETKMN NN BHEKNETOYHOrO NPOCTPAHCTBA, rae
ocywlecTsnsaeTcsa GyHKUMA FTeHHOro NPOAYKTa,
Hanpumep, aapounm pnbocoma.



Gene Ontology nan GO
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CTaTuctnyeckn sHauymmble Go-Tepmbl

* Mbl XOTUM BbIAABUTb Te GO-TepMbl, KOTOpPbIE
nepenpeacTtaBsieHbl B 04HOM BbIOOPKe No
CPABHEHUIO C APYrou



3aaava:

 EcTb Habop reHoB B reHOMe 4YesioBeKa, pAaoM
C KOTOPbIMMU BbISIBIEH HEKOTOPbIN 3OPEKT
(Hanpumep, ocoboe coyeTaHue
3NUTreHeTUYeCKNX moamdmnKaumm)

e Bonpoc: 4To 3TO 3a reHbl?

B KauecTtBe pedpepeHCHON BbIDOPKHU
(OTHOCUTENIBHO KOTOPOU CYUTAEM
nepenpeacTaBleHHOCTb) paccMmaTpuBaem
BECb reHOM



Ham noHagobaTca nakeTbl:

e org.Hs.eg.db — nakeT c aHHOTaUMen reHoB B
reHome 4YyenoBeKa

e GOFunction — nakeT a4na BblMNCNEHUA
nepenpeacrasseHHbIX TepmoB GO



3arpyXaem naeHTUPOUKaATopbl reHOB:

geneNames<-
read.table("cg_no_fb_h3k27me3_h3k4mel.txt")

head(geneNames)
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[MTpobnema: ANA NCNONb30BaHMUA
GoFunction TpebyeTca nmeHoOBaTb BCE
reHbl B Entrez gene ID

e Jlnsa 3TOro Ham M Hy*eH org.Hs.eg.db!
* YTO B HEM €CTb?

> org.Hs.eg.db



YTO Tam ecTb?

> org.Hs.eqg.db
orgbb object:
| DESCHEMAVERSION: 2.1

| Db type: OrgDb

| Supporting package: annotationDbi

| DBESCHEMA: HUMAN_DB

| ORGANISM: Homo sapiens

| SPECIES: Human

| EGSOURCEDATE: 2015-Marl?

| EGSOURCENAME: Entrez Gene

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

| CENTRALID: EG

| TAXID: 9606

| GOSOURCENAME: Gene oOntology

| GOSOQURCEURL: ftp://ftp.geneontology.orq/pub/go/godatabase/archive/latest-Tite/
| GOSOURCEDATE: 20150314

| GOEGSOURCEDATE: 2015-Marl?

| GOEGSOURCENAME: Entrez Gene

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

| KEGGSOURCENAME: KEGG GENOME

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

| KEGGSOURCEDATE: 2011-Marls

| GPSOURCENAME : UCSC Genome Bioinformatics (Homo sapiens)



YTO Tam ecTb?

KonoHKM 6a3bl AaHHbIX, KOTOPble MOMKHO
MCNONb30BaTb B KaYecTse K/o4ven ana

NMOUCKa
> keytypes (org.Hs.eg.db)
[1] "ENTREZID" "PFAM" "IPI" "PROSITE" "ACCNUM™
[6] "ALIAS" "ENZYME" "MAP" "PATH" "pPMID"
[11] "REFSEQ" "SYMBOL " "UNIGENE" "ENSEMBL" "ENSEMBLPROT"
[16] "ENSEMBLTRANS" "GENENAME" "UNIPROT" "Go" "EVIDENCE"™
[21] "ONTOLOGY" "GOALL" "EVIDENCEALL" "ONTOLOGYALL"™ "OMIM"
[26] "UCSCKG™
= columns (org.Hs.eqg.db)
[1] "ENTREZID" "PFAM" "IPI"™ "PROSITE" "ACCNUM"
[6] "ALIAS" "CHR" "CHRLOC" "CHRLOCEND" "ENZYME"
[11] "map"” "PATH" "PMID" "REFSEQ" "SYMBOL "
[16] "UNIGENE" "ENSEMBL " "ENSEMBLPROT" "ENSEMBLTRANS" "GENENAME"
[21] "UNIPROT" "Go" "EVIDENCE"™ "ONTOLOGY" "GoALL"
[26] "EVIDENCEALL" ™"ONTOLOGYALL"™ "OMIM" "UCSCKG"
Bce
AOCTYMHble

KOJIOHKK 6a3bl

NaHHbIX



[lepenmeHOBbIBaem

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

Entrez gene ID Halll TUR

naeHTnPumKaTopa



[lobbiBaem pedepeHCHYO BbIOOPKY
reHoB

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

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

(MO»KeT 3aHATb HEKOTOpOE Bpems)



CMmoTpum pesynbraT

> sigTerm

goid name refnum interestnum pvalue adjustp
125 G0:0006024 glycosaminoglycan biosynthetic process 109 19 3.714290e-05 4.140598e-02
1 G0:0007155 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 049 80 2.355169e-09 8.636461e-00
126 G0:0008360 regulation 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 G0O: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 1.231165¢e-06 2.118013e-03

106 G0:0035249 synaptic transmission, glutamatergic 77 16 1.598241e-05 2.082637e-02



N3BpaLLeHHbIN cnocob:

for(sym in geneNames){
entrezid <-

as.character(mget(as.character(sym),
org.Hs.egSYMBOL2EG,ifnotfound=NA))

}

genel|Ds<-
as.vector(na.omit(as.numeric(entrezid)))



