GO, KEGG u Bce-Bce-Bce

AHacrtacusa XapukoBa, Osiua AsemirHa
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JAHO

= Habop nHTepeCHBIX OEJIKOB UJIK T€EHOB



JAHO

= Habop nHTepeCHBIX OEJIKOB UJIK T€EHOB

= OTKy/Z1a TaKOW HabOp MOXKHO B3SITh?



JAHO

Habop nHTEepecHbIX OEJIKOB UJIU TEHOB

OTKyZa Takoh Hab0p MOKHO B3STh?

JKCIPEeCCUOHHBIW MPOPHUJIb

IlnddepeHaibHasA 3KCIPeCCUst

MaccnekTpomeTpud
= JlaHHBIE U3 CTAaTeHU

= JIxoOUMBIH HAOOP



CITMCOK T'EHOB

= PDHAZ2

= PDHAI

= TPI1

= AKR1Al
= G6PCl1

= G6PC2

= GCK

= G6PC3

= GAPDHS



HASBAHWA 'EHOB

. [[JIH HEKOTOPbIX OPIraHU3MOB €CTb CliI€elihMaJIbHbIC
KOMHUTETDBI, KOTOPbIE€ YTBEPXKAAIOT HA3BdAHHUA '€HOB

= HazBaHud reHosB yesioBeka yrBepxkagaeTr HUGO Gene
Nomenclature Committee

https://www.genenames.org/

= J[J1s1 00/IbIIMHCTBA BUJIOB HAWTHU I'eH MOXKHO B Oa3e
NCBI Gene

https://www.ncbi.nlm.nih.gov/gene



eNe [searcn symoots. kepwosorios @ )

M Genedata~ Tools~ Downloads~ WVGNC~- Contactus~ More~ Request symbol &

archive Downloads

Symbol report for PDHA2

Report HCOP homology predictions

HGNC data for PDHA2

Approved symbol PDHAZ
Approved name pyruvate dehydrogenase E1 subunit alpha 2
Locus type gene with protein product
HGNC ID HGNC:3807
Symbol status Approved
Previous symbols PDHAL

Previous names " pyruvate dehydrogenase (lipoamide) alpha 2 "
" pyruvate dehydrogenase alpha 2 "
Chromosomal location 40223
Gene resources for PDHA2 =
Ensembl ENSGO0000163114 G| @ Curated NCBI Gene 5161 W Curated

Ensembl region in detail &,
Ensembl gene sequence

UCSC uc003htr5er Alliance of Genome HGNC: 88070
Resources
Nucleotide resources for PDHA2 =
MANE Select NM_005330.5& RefSeq MNM_005390
ENST00000295266.6 NCBI sequence viewer

CCDS CCDS3644F % Curated

Protein resources for PDHA2 [«

UniProt/Swiss-Prot P29303& AlphaFold AF-P29803-F1
InterPro =, PDBe ', Reactome &

Enzyme Commission 1.2.4.1 @ Curated
Expasy e, BRENDAR, KEGGE. ItEnz &,

https://www.genenames.org/



Free for academic non-profit institutions.Other users need a Commerdial license

Home Analysis Tools= Release Motes Aboutw Data Access GeneCards Team Help+

My Genes LogIn / SignUp
GeneCards®: The Human Gene Database

GeneCards is a searchable, integrative database that provides comprehensive, user-friendly information on all annotated and predicted human genes. The knowledgebase
automatically integrates gene-centric data from ~200 web sources, including genomic, transcriptomic, proteomic, genetic, clinical and functional information.

Explore a gene

PDHA1 o

Examples: TBXT, "prostate cancer”, collagen, metabolism Advanced

Other GeneCards Suite Databases

@ MalaCards

(&9 GeneCaRNA

An integrated database of human

Genome-wide integration of
diseases and their annotations

An integrative database of all non-
coding RNA (ncRMA) human genes

An integrated database of human

enhancers and target genes

biclogical pathways

GeneCards Suite Analysis Tools




Home Analysis Tools Release Motes

About- Data Access GeneCards Team Help~

PDHAT1 Gene- Pyruvate Dehydrogenase E1 Subunit Alpha 1

Protein Coding (Updated: Dec 25, 2024 ; GEOXP019343 @ ; GIFtS: 60 @) o 124

enthesis and

LifeMap

Advanced

My Genes Log In / Sign Up

| Search in Gene Q ‘

| Follow Gene A B ‘

Antibody Arrays Activity Assays

Lentiviral Particles

Aliases Disorders Domains Drugs Expression Function Genomics Localization Orthologs
Paralogs Pathways Products Proteins Publications Sources Summaries Transcripts Variants
Antibodies Assays Proteins Inhib. RNA CRISPR miRNA Drugs Animal Models Cell Lines
Clones Primers
: Proteins Primary Antibodies ELISAs Proteins Antibodies Assays Genes ) Proteins Antibodies Clones . CRISPR Clones Cell Lines Clones
R® @ ORIGENE g primers crispr @ SinoBiological @ Obm

Aliases for PDHA1 Gene (2]

Aliases for PDHA1 Gene
GeneCards Symbol: PDHAT 2 ©

Pyruvate Dehydrogenase E1 Subunit Alpha 1°°°
Pyruvate Dehydrogenase E1 Component Subunit Alpha, Somatic Form,

2134

Mitochondrial ===

Elalpha 23°

Pyruvate Dehydrogenase (Lipoamide) Alpha 123

Pyruvate Dehydrogenase Alpha 123
PDHE1-A Type | 34

External Ids for PDHA1 Gene
HGNC: 8306 MCBI Gene: 5160 Ensembl: ENSG00000131828 OMIM®: 300502 UniProtKB/Swiss-Prot: PO8559

Previous HGNC Symbols for PDHA1 Gene

PDHA

EC 1.24.1447
PHE1A 4
PDHA 3%

Pyruvate Dehydrogenase Complex, E1-Alpha Polypeptide 1 *

Pyruvate Dehydrogenase E1 Alpha 1 Subunit *

PDHCE1A ?
PDHAD 3




https://www.proteinatlas.org/

bblio 3 roga Ha3aj,

HUMAN PROTEIN ATLAS <

=MENU HELP NEWS

SEARCH!

apob Search Fields »

e.g. RBM3, insulin, CD36

SARS-CoV-2 relevant proteins

BRAIN ATLAS ATLAS



https://www.proteinatlas.org/

HUMAN PROTEIN ATLAS®

RESOURCES NEWS LEARN DATA  HELP

ABOUT

A Teneps...

The open access resource for human proteins
Search for specific genes/proteins or explore the eight different resources

;:_.lcs ¢

Search help

The circulating proteome -

Hultiﬁlex tissue image of the
developments, challenges, and

month - NES in kidney

The infermediate flament proten nessin (gene:
NES) i= highlighted in kidney through muSplex
immunohistochemistry (mIHCAF).

trends

In an article in the Journal of Prateome Resaasrch
reprezentatives of HUPO's Human Plismas

Proteome Project (HPPP), induding several HPA
affilisted researchers, present the current
progress in the study and mapping of the
circulaling proteame and discuss how updates of
proteornics methods, emerging e

Seience

Science
i

\

Protein and RNA profies in Sssues based an
antibodies and transcriptomics

Protein and spatisl RNA profles in brain based on
mrodissected regpons

RNA profiles in tissues and enmune calis from single
cell and bulk decomolution rsnscriplomics

Spatal, subceliular protein profiles in human celis
based on antibodies

CANCER BLOOD

‘;m‘,«m ’-4‘ v

CELL LINE STRUCTURE & INTERACTION
a

s o .
e ‘Q' \
e:

RNA profiles in human cell lines with best models foc 30
hurnan cancers

Protein and RNA profiles in human cancers based
on antbodies and transcriplomics

Blood proten levels in heslth and disease based an
antibodies and MS

prafen i and
metabolic pathways with highlight opSans.




HUMAN PROTEIN ATLAS == SECTIONS ABOUT NEWS LEARN DATA  HELP

ACE2 Saarch Fields =

Search result (19 genes): ACE2 | BACEZ | RCET ..
—

:ﬁ-;:":-:‘ ] )
ACEZ - RNA || RNA || RNA :.urg; PEA || RnA || 1A || RNA || RNA || || 252
it _ i

Bam ID moxkeT 6bITh cieruduueH AJ1s1 KAKOM-JIM60 TKAaHU, MOXKET IPUCYTCTBOBATh
Be3/le UJIM HUT/Ie HE ObITh JIeTEKTUPOBAH

©



HUMANPHUTHNATLAS-’- RESOURCES ABOUT NEWS LEARN DATA  HELP

=
== [ e

Search result | genes): PDHA1
< mRE i

PDHAT =*

| DHAT INFORMATION

GENE INFORMATION Protain’ Pyruvate dehydrogenase E1 subunit alpha 1

RMNA DATA Gone nama' PDOHAT (E1aipha, PDHA)

ANTIBODY DATA Y Protain class’ Citric: acid cycle related proteins |
Cizease related genes _— =
Enzymes I

Human dizease related genes
Metabolic proteins
Potential drueg targets

Protain svidence Evidence st protein kevel (30 genas)

. Number of tranecripts’ 5
. Protein Inferactions Interacting with 4 proteins

PROTEIN EXPRESSION AND LOCALIZATION

Tissus profie’ Granular cytoplasmic expression in most cell types.
subceliular location” Localized to the Mitochondria
Predictsd location’ Infraceliular

TISSUE RNA EXPRE S510M

l Tiseue specificity’ Tissue enhanced (Heart muscle, Skeletal muscle, Tongue)
l Tissus sxpraasion cluater  Mon-specific - Mitochondria (mainky)

Brain apscificity’ Low human brain regional specificity

Brain expresalon cluster’ Neurons - Synaptic function (mainly)

CELL TYPE RHA EXPRESSION
. single call type apecincity’ Cell type enhanced (Cardiomyocytes, Oocytes)

Single call type i - i i

e Cardiomyocytes - Muscle contraction {mainky)

Tisgus call type Cell type enriched (Adipose subcutaneous - Adipocytes (Subcutaneous), Adipose visceral - Adipocytes
clasaifcation' {visceral), Heart muscle - Cardionmyocytes, Skin - Sebaceous gland calls)

.Irlmnu call epecificity’ Lo immnune cell specificty

Imimiuna call

e Mon-specific - Vesicular transport (mainly}

CAMNCER & CELL LINES

PDHAT i i rker in Kidi al Il i Kid 1 C
e is @ prognostic marker in Kidney renal clear cell carcinoma, Kidney renal [ |



HUMAN CELL LINES
SPERM C

-

S
RNA EXPRESSION

ANTIBODIES
AND ﬂ(
VALIDATION

Dictionary

. Mitochondria

Subcsilular protsome

e Mitochondria

o IR |l
® LA

GENERAL INFORMATION'

Gana name' PDHA1 — G

Gane description’ Pyruvate dehydrogenase E1 subunit alpha 1 77 / D

Protsin class' Citric acid cycle related proteins o .
Disease related genes g ]
Enzymes /- \
Human disease related genes /\ . i
Metabolic proteins );}:(—" — v

Potential drug targets

Intraceliular

: 0 Il

Pradictsd location'
Number of franscripts’

=d ™
the Mitochondria (supported) \\ /4
Main location' REACTOME s \\‘Q? - 4
& N — A\
singse-csil vanation' Single-cell vaniation in protein expression observed. A s A
Reulablitty score' ) Supported SO &
2 . 1l

Antibodies’ HPAD472564 ” 3

Assays'

Mainly jocalized to the mitochondnia. Caution: Based on antibodies targeting proteins from multiple genes.
Mitochondria (supported)

. Sporm calla

summary’
Main jocation'

L\”M!Wh | ‘H‘ i

RNA expression

HUMAN CELL LINES'

1




PDHA1

PDHAT ==~

SUMMARY

ERAIN EIMGLE CELL CANCER [ BLOOD ][ CELL LINE ][E_—\.JC'\!. h']

Search Fields »

TISSUE

FPRIMARY DATA
TISSUES =

ANTIBODIES
AND T
VALIDATION

Mupopmanus 06
3KCIpeccuu
PHK H(!!') 6enka

Brain

Eye

Endocrine tissues

Respiratory system

Proximal digestive tract

Gastrointestinal tract

Liver & Gallbladdear

Pancreas

Fidney & Urinary
bladder

Male tissues

Female tissues

Muscle tissues

Connective & Soft
tissue

Skin

Bone marrow &
Lymphoid tissues

RMNA expression [(nTPM)'

Protein expression [score)!




Search result {1 genes; PDHAA

EUMMARY

PDHAT

CELL LINE

Human call Nnes

GEMERAL INFORMATION' HUMAN PROTEIN ATLAS INFORMATION'

Gene name' FPDHA1 oall'lnpmslnncllllm‘ Mon-specific - mRMA processing (mainly)
mmmm:' Pyruvate dehydrogenase E1 subunit oalnqm:l‘lcllf Lowr cancer specificity
adpha 1 Tau specificlty acors' 0.1
Profein class' Citric acid cydle related proteins e ol D ed in &l
Dise=ssa related genes . Evid at inl |
e Protsin evidence ence at protein level
Human diseassa related genes
Metsholic proteins
Patential drug tangets
Pradicted location' Intraceliular
Mumber of franecripts’ 5
CELL LINE GROUPS'
Cell line categories RHA specificity: Low cancer specificity Alphabetical [Nt
nTFM
120
100
. a0
RHA
&0
40
20
Protein’ EOO ® 0 O 0 @ [a] o a [s "] g O o O & 8 &
Jﬁl r: \I Jﬁl SI \I Jﬁl SI \I Jﬁl SI \I ﬁl SI \I ﬁl *I \I T SI \I T rPI _wl ﬁl r: _wl 55' :: abl
&
fa_)gﬁ.ffﬁféiﬁﬁffﬁfﬁﬁﬁuwf&ﬁfo&ﬁffofffg“f&ﬁﬁ &
L ~
& FLFTFFS %fﬁ‘*ﬁa Y. gdg\?g & & 74 F



HUMAN PROTEIN ATLAS

PDHA1
P D |—| A ,I Search result {1 genes) PDHA1

A

RESOURCES ABOUT  NEWS LEARN DATA

HELP

STRUCTURE & INTERAC...

STRUCTURE

INTERACTION
METABOLIC
PATHWAY 5 =

Protaln structurss

e

Protsin inferactions

Human matabollam

..J‘g;..e"_-_

_——r TR

POHGT 201

Unique
LC-reg. —
IP-reg. C ]
Sec.struct.
Protein
1 26 51 101 126 151 176 201 226 251 276 30 326 351 376

Description:
Structure prediction of PDHA1-201 from Alphafold v2.3.2

Color scheme:

Residue index Your selecfion
Variants:
SR Fosiaton +—50)
Clinical (#=25)
Alphamissense variants:
o )
- Pathogenic (#=2738)
) Autorotate:
. [ o | On
Confidence for predicted structure

B ‘ery high (pLDOT = 90)
Confident (80 = pLDDT = 70)
Low (70 = pLODOT = 50}

0 Wery low (pLDDT < 50)



P D |—| A 1 Search result (1 genes): PDHA1

-

STRUCTURE & INTERAC...

STRUCTURE
INTERACTION

METABOLIC

PATHWAY S

Protein structures

£

Protein interactions

Human metabolism

STATSA

B3saumopencTBus ¢ APYyrUMuU

POK1 = PDHA1 IMMT 6e_}'[KaMI/I
FDHE
O Matching fiter
4 datasets
3 datasets
2 datassts
1 dstasst
MNumber of interactions: 4
Interaction & #Consensus & #IntAct & #BioGrid & #OpenCell & #BioPlex &
IMMT 8 " 57 2 0
POHE 2 23 5 0
PDK1 1 35 il 0
STATSA B T 27 ] 5
METABOLIC SUMMARY!
Gene PDHA1 is associated with 4 reactions in 2 different subsystems, and present in the compartments: Cylosol, Mitochondria, Provided by metabolicatlas.org
Pathway | Subsystem Subsystem-associated compartments # proteins # metabolites L Dl
Thiamine metabolism Cytosel, Mitochondria 1] 13 1
Glycolysis [ Gluconeogenesis Cytosol, Mitochondria, Peroxisome, Endoplasmic reticulum 76 45 3

MeTaboJinyeckre nmyTH
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GENEONTOLOGY
GENE ONTOLOGY - GO

 baza ganabix GO npemacraBageT cobOM
rpacd OMOAOTHYECKUX TEPMUHOB,
COeIUHEHHBIX PA3AMYHBIMU OTHOIIIEHUSIMH


http://geneontology.org/

@ GENEONTOLOGY
Unifying Biology

[ cellular_component | ( biological_process | ( molecular_function |

pigment metabolic process pigmentation during : negative regulation of positive regulation of biological ,
during pigmentation development : biological process process :
W ' 2 . :

h o . —

during developmental

pigmentation

pigment rnetabollc process
transport

regulation of pigmentation
during development

negative regulation of positive regulation of
pigmentation during pigmentation during
development development
negative regulation of cuticle negative regulation of eye positive regulation of cuticle positive regulation of eye
pigmentation pigmentation pigmentation pigmentation




GENEONTOLOGY
Unifying Biology

KOAMYECTBO ITYBAMKAILIVIN, B KOTOPBIX
NCIIOAB3YETCAH GO

185,000
180,000
175,000
170,000
165,000
160,000
155,000

150,000

] D A e N x A O B A Q
P 0 o o A AT g o a0 O 0

qj)\%’ "LQ!\ -'LQ rLQrI“ Q_Q rL()q’ qjl)q’ rl)j)r?’ 1{){?» r}f.‘:q“ ’ rLQr?‘



release 2025-02-06

Ontology

Property

Valid terms

Obsoleted terms
Merged terms

Biological process terms
Molecular function terms

Cellular component terms

Value

40267 (A =-368)
7728 (A = 447)
2436 (A=10)
26091

10154

4022

Annotations
Property
Number of annotations
Annotations for biological process
Annotations for molecular function
Annotations for cellular component
Annotations for evidence PHYLO
Annotations for evidence IEA
Annotations for evidence EXP
Annotations for evidence OTHER
Annotations for evidence ND

Annotations for evidence HTP

Number of annotated scientific publications

Value
7,905,607
2,846,792
2,556,703
2,502,112
3,965,817
1,700,094
1,045,804

909,990
224,282

59,620
182,244

GENEONTOLOGY

Unifying Biology

Gene products and species
Property

Annotated gene products

Annotated species

Annotated species with over 1,000 annotations

AHHOTALMK — 3TO YTBEPX/AEHU, CBA3bIBAIOI[MEe KOHKPETHbIM I'eHHbIU
IIPOAYKT C KOHKPETHbIM OHTOJIOTUYECKMM TEPMUHOM, OCHOBAHHbIE Ha
dbaKTUYECKHUX JIaHHbIX.

Value
1,565,873
5,443
183



@ GENEONTOLOGY
Unifying Biology

MoaekyasapHble (PyHKIHH (aHra. molecular function) —
cienududeckad aKTUBHOCTh T€HHOTO IMPOAYKTA Ha MOAEKYASIPHOM
YVPOBHE, HAIIPUMEP, CBsSI3bIBaHHWE yraeBoaoB wuAu ATdPazHada
aKTHUBHOCTb.

BHOAOTrHYEeCKHe Ipouecchl (aHra. biological process) —
CAOXKHBIE  dBAEHHSI, HeoOXoAuMMble  [Ad  KU3HEOESATEABHOCTU
OpPraHu3MOB U  [POUCXOASIIIHNE baaromapsi OCYIIECTBAEHUIO
IIOCAEJOBATEABHOCTHU MOAEKYASIPHBIX OYHKIIUM, HAITPUMEDP, MUTO3 HUAU
OMOCHUHTE3 IIYPUHOB.

KaeTO4YHBIE KOMIOHEHTBI (aHrA. cellular component) — gactu
KAETKH HWAM BHEKAETOYHOT'O IIPOCTPAHCTBA, TAE€ OCYIIECTBASIETCH
dYHKIMA TeHHOTO IIPOAYKTAa, HAaIIpUMeED, SIAPO UAU pubocoma.



@ GENEONTOLOGY
Unifying Biology

metabolic
process

CO:0044238 CO:0071704

small molecule primary organic : .
metabolic metabolic substance bu:)sr\érgter;itlc
process process metabolic

C0:0005975 C0:1901576

carbohydrate organic
metabolic substance
process biosynthetic

CO:0005996 C0O:0044283 C0O:0016051

monosaccharid| |small molecule| | carbohydrate
e metabolic biosynthetic biosynthetic
process process process

monosaccharid
e biosynthetic
process

hexosq
metabolic
process

hexose
biosynthetic
process




GENEONTOLOGY
Unifying Biology

Tepmur GO (GO term) — y3ea rpada — MOXKET UMETD
ATO00€ KOAUYECTBO CBHI3€U C AIOOBIMHU APYTUMHU
y3AaMU

OTHOIIIeHUS MEXIY y3AaMU — pebdpa rpada 6pIBaoT
pasHOro TUIla

| cytoplasm |

part of I—is a

l mitochondrion I l organelle membrane '

organelle

part of




GENEONTOLOGY
Unifying Biology

Ais a B > ] YkasaHHble
B part of C . _| HenocpeaCcTBEHHO

3HaLII/1T A part of C  -----= Jlormyeckun BbiTeKawLLee




@ GENEONTOLOGY
Unifying Biology

positively
regulates

negatively

meiotic cell cycle regulates

regulates regulates regulates

meiotic
recombination
checkpoint

activation of
reciprocal meiotic
recombination

regulation of meiotic

is a
cell cycle



GENEONTOLOGY

Tumnsr /:LOCTOBepHOCTH. SingBlogy

Inferred from Electronic Annotation (IEA) ——— &

Inferred from Sequence or structural Similarity (ISS) =gy ¢
 |nferred from Sequence Orthology (ISO) )
* Inferred from Sequence Alignment (ISA)
* Inferred from Sequence Model (ISM)

Inferred from Experiment (EXP)
 Inferred from Direct Assay (IDA)
* Inferred from Physical Interaction (IPI)
 Inferred from Mutant Phenotype (IMP) [noxo

 Inferred from Genetic Interaction (IGl)
* Inferred from Expression Pattern (IEP)

Traceable Author Statement (TAS)
Non-traceable Author Statement (NAS)

http://geneontology.org/docs/guide-go-evidence-codes/

XopolLlo



http://geneontology.org/docs/guide-go-evidence-codes/

THUIIbI AOCTOBEPHOCTH

= JKCnepuMeHTarnbHoe noareepxaeHue - Inferred from Experiment (EXP)
= Inferred from Direct Assay (IDA)

Inferred from Physical Interaction (IPI)
Inferred from Mutant Phenotype (IMP)
Inferred from Genetic Interaction (IGI)
Inferred from Expression Pattern (IEP)

Ha ocHoBe domnnoreHuu:
= Hanpuwmep, Inferred from Biological aspect of Ancestor (IBA)

Ha ocHoBe aHanun3a nocnegosBatenbHOCTEN UNn Ap:
= Inferred from Sequence or structural Similarity (1SS)

= Inferred from Sequence Orthology (ISO)
= Inferred from Sequence Alignment (ISA)

[1noxo
= Inferred from Sequence Model (ISM)
= Tunbl yTBEPXOEHNW NO HANUYUIO CCbISTIKU Ha CTaTblo:
= Traceable Author Statement (TAS) XopoLo

= Non-traceable Author Statement (NAS)
Inferred from Electronic Annotation (IEA)

http://geneontoloqgy.org/docs/quide-go-evidence-codes/



http://geneontology.org/docs/guide-go-evidence-codes/

Gene/product

Fcerig

Fcerig

Fcerig

Fcgr2a

Fcgr2a

Fegr2a

Gene/product Annotation GO class

name

Fc fragment of
IgE receptor
Ig

Fc fragment of
IgE receptor
Ig

Fc fragment of
IgE receptor
Ig

Fc fragment of
1gG receptor
lla

Fc fragment of
1gG receptor
lla

Fc fragment of
1gG receptor

qualifier

(direct)

positive
regulation of
type lla
hypersensitivity

positive
regulation of
type lla
hypersensitivity

positive
regulation of
type lla
hypersensitivity

positive
regulation of
type lla
hypersensitivity

positive
regulation of
type lla
hypersensitivity

regulation of
antibody-

Annotation
extension

Contributor Organism

RGD Rattus
norvegicus
RGD Rattus
norvegicus
RGD Rattus
norvegicus
RGD Rattus
norvegicus
RGD Rattus
norvegicus
RGD Rattus
norvegicus

Evidence Evidence with

1ISO RGD:10572
1SO RGD:10572
1ISO RGD:10572
1SO RGD:736451
1SO RGD:736451
IMP

GENEONTOLOGY

Unifying Biology

PANTHER family

high affinity
immunoglobulin epsilon
receptor gamma-subunit
pthr16803

high affinity
immunoglobulin epsilon
receptor gamma-subunit
pthr16803

high affinity
immunoglobulin epsilon
receptor gamma-subunit
pthr16803

immunoglobulin fc
receptor pthr11481

immunoglobulin fc
receptor pthr11481

immunoglobulin fc
receptor pthr11481

Type

gene

gene

gene

gene

gene

gene

Isoforr



GENEONTOLOGY

Unifying Biology

Number of annotations by evidence

Species filter: [ Homo sapiens

800,000
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GENEONTOLOGY

Unifying Biology

Number of annotations by evidence

Species filter: [ Escherichia coli K-12 v

80,000

N ‘ll“ ||“‘||‘ “““l“‘ll “““‘ll‘ |
40,000 ! _____ --__--___]]II]]]-.....------“.lll..llll“‘l“
E 11
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@ GENEONTOLOGY
Unifying Biology

GO Enrichment Analysis @

Powered by PANTHER

APOH
APP
CND2
COL3A1
COLB5A2
CXCL6

biological process v

Gene set example: genes up-regulated during formation of blood vessels/angiogenesis (source:
msigdb)

https://geneontology.org/



AHAAN3 OBOTAILIEHNSY TEPMHUWHAMA GO

ECTb CIIMCOK I'eHOB.
[IlepenpeacraBjieHbl JIU B HEM MUTOXOHApPHAJIbHbIE
reHbI?

MuTOXOHApUAJIbHbIE
['eHBbI U3 Halllero CIIMUCcKa N=15

JTO MHOT0 WU Masio? C 4eM CpaBHUTb?



Bce reHbl B reHOME MuTOXOHApHATbHbIE

N=20 000 N=50
MuTOXOHApHAJIbHbIE
['eHbI M3 HalllEro N=15
CIIMCKa
N=50



Bce reHbl B reHOME MuTOXOHApHATbHbIE
N=20 000 N=50

N
HackoJsibKo 4allle reHbl M3 Halllero Cl1ckKa
IONajarnT B KATETOPUI «MUTOXOHAPHUAJIbHbIEY,
4yeM eCJIU Obl Mbl UX BbIOpaJIU U3 BCEX T€HOB

CJIy4anHO?
MuTtoxoHgpuaJibHbIE
['eHbI M3 HalllEro N=15
CIIMCKa
N=50



AHAANS OBOT'AILIEHNA
TEPMHUHAMMUA GO

= [Taga GO TepMHUHA «MUTOXOHAPHUAABHBIE» MOXKHO BCE T'€HBI PA3IEAUTD
HAa:
» 'ernwr u3 Halrero craucka u3 GO TEPMHUHA «<MUTOXOHAPHUAABHBIC»

= 'enb1 u3 Haurero crucka BHe GO TepMHUHA «MUTOXOHAPUAABHBIE»
= Bce renn! u3 6a3nl (background) uz GO TepMuHa «MUTOXOHAPHUAABHBIE»
= Bce renn! u3 6a3n1 (background) Bue GO TepMHHa «<MUTOXOHAPUAABHBIE»

Bce reHbl

MwuToxoHApUanbHble

Haw cnucok




AHAANWSG OBOT'AILL
TEPMHUHAMMUA GO

= B GO ThICAYU TEPMHUHOB!

LHUA



PASHDBIE CEPBHUCbBI UCITOAB3YIOT
PASHDBIE CTATUCTUYECKHUE TECTDI

(Be16op TecTa 3aBUCUT OT 3a1a4H)

= TouHbIM TEeCcT PullIEpa

= BUHOMUMAABHBLIN TECT » P-value

= Kpurepuii xu-KBaapar

= U ApyTHe

BCé, KpoMe TeCTa CI)HLuepa, Jiyquie IpUMEeHATD, €CJIKM Yy BaC MHOI'O '€eHOB



http://geneontology.org/docs/go-enrichment-analysis/

Selection Summary:

Analysis Type: PANTHER Overrepresentation Test (Released 20200407)

Annotation Version and Release Date: GO Ontology database Released 2020-02-21

Analyzed List: upload_1 (Homo sapiens)
Reference List: Homo sapiens (all genes in database)
Annotation Data Set: | GO biological process complete v ‘ @

Test Type: @ Fisher's Exact ) Binomial

Correction: _ Calculate False Discovery Rate ) Use the Bonferroni correction for multiple testing @ ® No correction

Launch analysis |



http://geneontology.org/docs/go-enrichment-analysis/

P-value nnocsie
Yucyio reHoB U3

Yucsio reHos, Halero Ha6opa IIOIIpaBKH
MPUMUCAHHBIX K IPOLLECCY Hy»xHo oTcopTHpOBaTh!
Homo sapiens (REF) upload_1 (v_Hierarchy NEW! @)

GO biological process complete # # expected Fold Enrichment +/- raw P value FDR
glucose-6-phosphate transport 6 2 .00 > 100 + 3.18E-06 1.50E-03
bhexose phosphate transport 6 2 .00 >100 + 3.18E-06 1.45E-03
acetyl-CoA biosynthetic process from pyruvate 7 2 .00 =100 + 4.46E-06 1.81E-03
bacetyl-CoA biosynthetic process 14 2 .01 >100 + 1.93E-05 6.16E-03
Lacetyl-CoA metabolic process 29 2 .01 =100 + 8.57E-05 2.01E-02
Lpurine-containing_compound metabolic process 502 6 .24 24.60 + 3.95E-08 3.71E-05
“metabolic process 7632 10 3.7 2.70 + 4.90E-05 1.25E-02
Lnucleoside phosphate metabolic process 579 5 .28 17.77 + 3.88E-06 1.72E-03
“nucleobase-containing small molecule metabolic process 606 5 29 16.98 + 4.85E-06 1.92E-03
bsmall molecule metabolic process 1590 9 7 11.65 + 8.94E-10 1.34E-06
Lprimary metabolic process 6772 10 329 3.04 + 1.48E-05 5.06E-03
Lphosphate-containing compound metabolic process 1466 0 7 14.04 + 3.27E-12 9.83E-09
bphosphorus metabolic process 1469 10 .71 14.01 + 3.34E-12 8.36E-09
Lorganophosphate metabolic process 972 9 A7 19.06 + 1.08E-11 2.32E-08
Lacyl-CoA biosynthetic process 43 2 .02 95.72 + 1.90E-04 3.80E-02
bthioester biosynthetic process 43 2 .02 95.72 + 1.90E-04 3.75E-02
bsulfur compound biosynthetic process 167 3 .08 36.97 + 6.04E-05 1.49E-02
Lorganophosphate biosynthetic process 871 4 .28 14.42 + 1.08E-04 2.35E-02




https://www.ebi.ac.uk/QuickGO/

BU3YAJIM3UPOBATH OTHOMIEHNAA MEAK/AY
TEPMHWHAMUK MOXXHO B QUIiCK 60

Qlé%( Gene Ontology and GO Annotations

Help ‘ ® Contact | APl Basket n

Search

e_g apoptosis; GO:0006915; ECO:0000314; fropomyosin

View GO Annotations Explore biology

Use sets of GO terms (slims) that describe your area of interest

‘ # molecular 1\ -« h"“ x .l, J

ples =g
T one function Protein/Complex/RNA
Protein/ SO
® Complex/ [t GELZEEL — biological
B RNA - =
b~ 4 cellular
Part of ——"

A A J component




https://www.ebi.ac.uk/QuickGO/

BU3YAJIM3UPOBATH OTHOMIEHNAA MEAK/AY
TEPMUHAMMUW MOXXHO B (UICK 60

Ancestor chart

Comparison chart for GO:0005996,G0:0006006,G0:0005975,G0:0019318

GO:0008150

biological process Process

Function

GO:0009987

Component
cellular process

Isa

GO0:0008152

Y

Part of

metabolic process

L 4

Y

Regulates

GO:0044238 -
= P ositively regulates

primary metabolic

process Megatively regulates

Oceurs in

GO:0005975 GO:0044281 -
>

carbohydrate small molecule Capable of
metabolic process metabolic process | | A |ieeeeieeen it >

G IR L]

GO0:0005996

monosaccharide
metabolic process

G0:0015318

hexose metabolic
process

GO:0006006

glucose metabolic
process

QuickGO - https:iwaww.ebi.ac.ukiQuickGO



CMOTPUM JUDODEPEHIIMAJIBHYIO
JKCIHPECCHIO B ObPASLIAX
CIIEHUDOUYECKOU TKAHHU

Sample 1 Sample 2

" A
3

* CpaBHHBaeM 4aCTOThI
TepMHUHOB GO c yacToTaMu 1o
BCEM reHaMm

* Kakue TepMUHBI OyAyT

‘ oboralleHbl?

GO Enrichment

CIIMCOK IreHOB



MO0>KHO yKa3aThb CBOU CIIMCOK I'€HOB, C
KOTOPBbIMHU OYAYT CpPaBHUBATbHCS YACTOThI
TEPMUHOB

(background list)

Selection Summary:

Analysis Type: PANTHER Overrepresentation Test (Released 20240226)

Annotation Version and Release Date: GO Ontology database DOI: 10.5281.f'zen0d0.1[3%4ﬂ1 Released 2024-01-17

Analyzed List: upload_1 (Homo sapiens) /
Reference List: Homo sapiens (all genes in database)
Annotation Data Set: | GO biological process complete V| @

Test Type: ® Fisher's Exact O Binomial

Correction: ® Calculate False Discovery Rate O Use the Bonferroni correction for muttiple testing @ O No correction

Launch analysis |

1)1 4ero 3To HY>KHO?
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Gene Ontology enRIchment anaLysis and visuaLizAtion tool



GORILLA

Step 1: Choose organism

Homo sapiens ¥

Step 2: Choose running mode

# Single ranked list of genes Twe unranked lists of genes (tarpet and backzround lists)
Step 3: Paste a ranked list of gene/protein names

Names should be separated by an <ENTEER=. The preferred format iz gene
symbol. Other supported formats are: gene and protein FefSeq, Uniprot, Unigene
and Ensembl

Oruplead 2 file: | BeiBepure $ain | @alin ve exbpar

Step 4: Choose an ontology

® Process Funetion Component All

| Search Enriched GO terms |
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https://davidbioinformatics.nih.gov/

.-,-:f_ U.S. Department of Health & Human Services | MNational Institutes of Health

NlH National Institutes of Health
DAVID Bioinformatics
Home Start Analysis Shortcut to DAVID Tools - Technical Center -~ Downloads 8 APls - Terms of Service - About DAVID - About LHRI -

Overview

The Database for Annotation, Visualization and Integrated Discovery (DAVID) provides a comprehensive set of functional annotation tools for investigators
to understand the biclogical meaning behind large lists of genes. These tools are powered by the comprehensive DAVID Knowledgebase built upon the
DaVID Gene concept which pulls together multiple sources of functional annotations. For any given gene list, DAVID tools are able to:

g ldentify enriched biclogical themes, particularly GO terms

Discover enriched functional-related gene groups TOI[];)KO geJ/ioBeK

Cluster redundant annotation terms
Visualize genes on BioCarta & KEGG pathway maps
Display related many-genes-to-many-terms on 2-0 view.

Search for other functicnally related genes not in the list MOH{HO K.}IaCTepI/IBOBaTb

List interacting proteins

Explore gene names in batch HOXO}KI/IC TepMHHbI aHHOTaI_U/II/I

Link gene-disease associations
Highlight protein functional domains and motifs

Redirect to related literatures MOH{HO CMOTpeTb aCCOLlI/IaLU/II/I

Convert gene identifiers from one type to ancther.

And more reHoB Cc 60J1e3HSIMHU

R R R H B B B R R H R A


https://davidbioinformatics.nih.gov/

@ STRI N G Search Download Help My Data

e ba3a 0e/ioK-0eJIKOBBIX
B3aUMOJ e CTBUU

* 59 MUJIJIMOHOB O€EJIKOB
* ~ 12 ThICA4Y OPraHU3MOB

(I8

https://string-db.org/



https://string-db.org/

%> STRING

Node Color Node Content
colored nodes: empty nodes:
query proteins and first shell of interactors proteins of unknown 3D structure

L white nodes: filled nodes:
@ second shell of interactors some 3D structure is known or predicted
Known Interactions Predicted Interactions Others
EA—  from curated databases A—-%  gene neighborhood A—E9  textmining
At experimentally determined AN gene fusions AN co-expression
=t gene co-occurrence At protein homology



Protein by name

Multiple proteins

Proteins by sequences

Proteins with Values/Ranks
Protein families ("COGs")
Pathway / Process / Disease NeW
Add organism New

Organisms

Examples

Random entry

SEARCH

Multiple Proteins by Names / Identifiers

List Of Names: (one-per-line or CSV; examples: #1 #2 #3

CoQ6 o
CUBN I
A

—

CYP24A1
CYP27A1
CYP27B1
CYP2E1

... or, upload a file:

Browse ...

— Homo sapiens \ |

Organisms:

Advanced Settings

>“




%> STRING

'CO06"
[+ COQB - Ubiguinone biosynthesis monooxygenase COQ6, mitochondrial; FAD-dependent monooxygenase reguired for the CS5wring hydroxylation during

ubiguinone biosynthesis. Catalyzes the hydroxylation of 3-polyprenyl-4-hydroxybenzoic acid to 3- polyprenyl-4,5-dihydroxybenzoic acid. The electrons required
for the hydroxylation reaction may be funneled indirectly from NADPH via a ferredoxin/ferredoxin reductase system to COQ&

'‘CUBN":
[+] CUBN - Cubilin; Cotransporter which plays a role in lipoprotein, vitamin and iron metabolism, by facilitating their uptake. Binds to ALB, MB, Kappa and lambda-
light chains, TF, hemoglobin, GC, SCGB1A1, APOA1, high density lipoprotein, and the GIF-cobalamin complex. The binding of all ligands requires calcium. Serves

as important transporter in several absorptive epithelia, including intestine, renal proximal tubules and embryonic yolk sac. Interaction with LRP2 mediates its
trafficking throughout vesicles and facilitates the uptake of specific ligands like GC, hemoglobin, ALB, TF and SCGB1A1. [..]]

[] GIF - Gastric intrinsic factor; Promotes absorption of the essential vitamin cobalamin (Cbl) in the ileum. After interaction with CUBN, the GIF-cobalamin complex
is internalized via receptor-mediated endocytosis [a.k.a. IFMH, ENSTO0000533847, CCDS7977]

[ LRP2 - Low-density lipoprotein receptor-related protein 2; Multiligand endocytic receptor (By similarity). Acts together with CUBN to mediate endocytosis of
high-density lipoproteins (By similarity). Mediates receptor-mediated uptake of polybasic drugs such as aprotinin, aminoglycosides and polymyxin B (By
similarity). In the kidney, mediates the tubular uptake and clearance of leptin (By similarity). Also mediates transport of leptin across the blood-brain barrier
through endocytosis at the choroid plexus epithelium (By similarity). Endocytosis of leptin in neuronal cells is required for hyp [..] [a.k.a. HPADD5980, GP330,
NP_004516.2]

["] AMN - Protein amnionless; Necessary for efficient absorption of vitamin B12. Required for normal CUBN- mediated protein transport in the kidney. May direct
the production of trunk mesoderm during development by modulating a bone morphogenetic protein (BMP) signaling pathway in the underlying visceral
endoderm (By similarity) (a.k.a. UNQ513/PROT028, NP_112205.2, OTTHUMTO00004157086]

‘CYP24A71"



The following proteins in Homo sapiens appear to match your input.
Please review the list, then click ‘Continue' to proceed.

1) 'PDHA2"
PDHAZ2 - Pyruvate dehydrogenase E1 component subunit alpha, testis-specific form, mitochondrial; The pyruvate dehydrogenase complex catalyzes the overall
conversion of pyruvate to acetyl-CoA and CO(2), and thereby links the glycolytic pathway to the tricarboxylic cycle.

[ | PDK4 - [Pyruvate dehydrogenase (acetyl-transferring)] kinase isozyme 4, mitochondrial; Kinase that plays a key role in regulation of glucose and fatty acid
metabolism and homeostasis via phosphorylation of the pyruvate dehydrogenase subunits PDHA1 and PDHAZ. This inhibits pyruvate dehydrogenase activity,
and thereby regulates metabolite flux through the tricarboxylic acid cycle, down-regulates aerobic respiration and inhibits the formation of acetyl-coenzyme A
from pyruvate. Inhibition of pyruvate dehydrogenase decreases glucose utilization and increases fat metabolism in response to prolonge [..] [a.k.a. R-HSA-
162582, ENSTO0000542888, ENSTO0000468445]

[ | PDK1 - [Pyruvate dehydrogenase (acetyl-transferring)] kinase isozyme 1, mitochondrial; Kinase that plays a key role in regulation of glucose and fatty acid
metabolism and homeostasis via phosphorylation of the pyruvate dehydrogenase subunits PDHA1 and PDHAZ. This inhibits pyruvate dehydrogenase activity,
and thereby regulates metabolite flux through the tricarboxylic acid cycle, down-regulates aerobic respiration and inhibits the formation of acetyl-coenzyme A
from pyruvate. Plays an important role in cellular responses to hypoxia and is important for cell proliferation under hypoxia. Protect [...] [a.k.a. UPI0001881830,
NM_001278549, E9PD65]

truncated ... show all 5 options

2) 'PDHAT"
PDHA1 - Pyruvate dehydrogenase E1 component subunit alpha, somatic form, mitochondrial; The pyruvate dehydrogenase complex catalyzes the overall
conversion of pyruvate to acetyl-CoA and CO(2), and thereby links the glycolytic pathway to the tricarboxylic cycle.

[ | PDK4 - [Pyruvate dehydrogenase (acetyl-transferring)] kinase isozyme 4, mitochondrial; Kinase that plays a key role in regulation of glucose and fatty acid
metabolism and homeostasis via phosphorylation of the pyruvate dehydrogenase subunits PDHA1 and PDHAZ2. This inhibits pyruvate dehydrogenase activity,
and thereby regulates metabolite flux through the tricarboxylic acid cycle, down-regulates aerobic respiration and inhibits the formation of acetyl-coenzyme A
from pyruvate. Inhibition of pyruvate dehydrogenase decreases glucose utilization and increases fat metabolism in response to prolonge [..] [a.k.a. R-HSA-
162582, ENST00000542888, ENSTO0000468445]



%> STRING

©® Viewers > () Legend > - 3 Analysis > EBExports > &9 Clusters > @ More @ Less

Basic Settings Network type:

UPDATE
[i‘ full STRING network  ( the edges indicate both functional and physical protein associations )

[_‘ physical subnetwork ( the edges indicate that the proteins are part of a physical complex )

meaning of network edges:
[i‘ evidence () line color indicates the type of interaction evidence )

[— confidence (== | line thickness indicates the strength of data support )

— active interaction sources:

[7 Textmining [7 Experiments [7 Databases [7 Co-expression

[7 Meighborhood [7 Gene Fusion [7 Co-occurrence




® Legend >  &* Settings > X Analysis > BB Table > @ More @ Less

.ﬁ. Metwork N ?1-? Cooccurrence
.#______. Summary view: shows current interactions. Nodes can be _‘E L Gene families whose occurrence patterns across
moved; popups provide information on nodes & edges. ® = m genomes show similarities.
o . Experiments E Coexpression
B @ Co-purification, co-crystallization, Yeast2Hybrid, Genetic Proteins whose genes are observed to be correlated
' Interactions, etc ... as imported from primary sources. M in expression, across a large number of experiments.

Databases
Known metabolic pathways, protein complexes, signal

Meighborhood
Groups of genes that are frequently observed in each

| g ey J
transduction pathways, etc ... from curated databases. g g=—4 other's genomic neighborhood.
Textmining currently showing —— Fusion
Automated, unsupervised textmining - searching for -_- Genes that are sometimes fused into single open
proteins that are frequently mentioned together. - reading frames.




GENE COOCCURRENCE

-- search within free —

—{*] Protechacteria (3999 taxa)
—{+] FCB group (1158 taxa)

—] PVC group (167 taxa)
—+] Spirochaetes (103 taxa)
—*] Acidobacteria (45 taxa)
—{+] Fusobacteriales (47 taxa)
—{+] Nitrospirae (38 taxa)
—*] Elusimicrobia (37 taxa)
H-H=] Thermotogae (31 taxa)

—*] Synergistetes (20 taxa)
—{+] Aquificae (19 taxa)

—{+] Deferribacterales (7 taxa)

—*] Coprothermobacter (2 taxa)
—{+] Caldisericum (2 taxa)
—(*] Chrysiogenaceae (2 taxa)
=] Caidithrix (2 taxa)

—+] Dictyoglomus (2 taxa)
—*] Opisthokonta (1129 taxa)
—{+] Viridiplantae (124 taxa)
—{+] Stramenopiles (24 taxa)
—*] Alveolata (19 taxa)

—{+] Amoebozoa (8 taxa)

=] Trypanosomatidae (6 taxa)
H=H+] Rhodophyta (4 taxa)

—*] Metamaonada (3 taxs)
—Thecamonas trahens
—Guillardia theta

—Emiliania huxleyi
—Plasmodiophora brassicae
—Maegleria gruberi

—*] Euryarchaeota (324 taxa)
—(+] TACK group (108 taxa)
—*] DPANN group (17 taxa)

—*] Asgard group (3 taxa)
—Hydrothermarchaeota archaeon

—#] Terrabacteria group (4283 taxa)

—(+] unclassified Bacteria (788 taxa)

-H+] environmental samples (5 taxa)
—(+] unclassified Archaea miscellaneous (5 taxa)

Go

—] Thermodesulfobacteriacese (10 taxa)

—*] NitrospinaeTectomicrobia group (6 taxa)

¥ cepc2
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GENE COEXPRESSION ¢ STRING

observed Coexpression in observed Coexpression in
Homo sapiens: other organisms (transferred):
from A thaliana
GGPCZ GEPCZ m from D. melanogaster
PDHAZ PDHAZ = from G. gallus
GePC GePC from B. taurus
TP = TP = from M. musculus
GCK = GCK I from R. norvegicus
GAPDHS = GAPDHS = from S. cerevisiae
AKR1AT HB AKR1A1 EB from K. lactis
PDHA1 BB PDHA1 BB from C. elegans
GEPCE GGEPCI W
Lo IV ol T 5 T ol s ot I ol Y ol T 5 O o ol 0
Ogd i goOL<<O O dgoOL<<O
3Z8Fe2E1s sZgreRE1s
o g Ixgfo Oa Xa0
(L o<

Coexpression scores based on RNA expression patterns, and on protein co-regulation provided by ProteomeHD
[click on the heatmap elements for details]

- ® Legend >  I* Settings > X Analysis > EBTable > @ More @ Less

° ® Network == r— Cooccurrence
, , . "N o
.:‘:‘.‘_’_’____. Summary view: shows current interactions. Nodes can be _é = Gene families whose occurrence patterns across
et - - . " . maw
® moved; popups provide information on nodes & edges. = = = genomes show similarities.

Experiments E Coexpression currently showing

& %} : Co-purification, co-crystallization, YeastQszridJ Genetic E Proteins whose genes are observed to be correlated

Interactions, etc ... as imported from primary sources. in expression, across a large number of experiments.




Functional enrichments in your network

>

GO-term
G0:0006006
G0:0005996
G0:0046364
G0:0006090
G0:0051156

GO-term
G0:0004346
G0:0034604
G0:0004739
G0:0016620
G0:0003824

>

publication
PMID:24052902
PMID:25859558
PMID:26283222
PMID:28202506
PMID:31166604

Bce 6e/iKky U3 HAlllero CIiMckKa

Biological Process (Gene Ontology)

description

Glucose metabolic process
Monosaccharide metabolic process
Monosaccharide biosynthetic process
Pyruvate metabolic process

Glucose 6-phosphate metabolic process

Molecular Function (Gene Ontology)

description

glucose-6-phosphatase activity
Pyruvate dehydrogenase (NAD+) activity
Pyruvate dehydrogenase (acetyl-transferring) activity

Oxidoreductase activity, acting on the aldehyde or oxo group of don...

Catalytic activity

Reference Publications (PubMed)

(
(
(
(
(

(vear) title
2013) Mutually exclusive acetylation and ubiquitylation among en...
2015) Analysis and interpretation of transcriptomic data obtained ...
2015) Anopheles stephensi p38 MAPK signaling regulates innate i...
2017) Recurrent patterns of DNA copy number alterations in tumo...
2019) Fructose co-ingestion to increase carbohydrate availability i...

BOIIJIU B 3TY KaTETOPHUIO

count in network

8 of 116
90f179
5 of 51
5 of 66
4 of 22

count in network

3of3
20f2
20f3
3 of 39
9 of 5522

50f 13
7 of 101
50f 18
6 of 52
50f 20

strength

2.18
2.04
2.33
2.22
2.6

strength

3.34
3.34
3.16
2.23
0.55

BcTpeyaeMocTh B y6JIMKaLAAX!

count in network  strength

2.93
2.18
2.78
2.4
2.74

%7 STRING

vy Signal

5.84
5.71
3.9
3.57
3.56

y Signal

3.06
1.8
1.77
1.75
0.41

y Signal

4.04
3.85
3.82
3.78
3.75

explain columns

1.37e-13
8.46e-15
4.32e-08
1.28e-07
4.68e-07
(more ...)

6.49e-06

0.00091
0.0010

0.00074
0.0046

1.05e-07
2.19e-08
2.15e-07
1.05e-07
2.71e-07
(more ...)

false discovery rate

false discovery rate

false discovery rate

| .I
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KEGG v Search Help

= Japanase

KEGG Home
Relezase notes
Current statistics
Blea from KEGG

KEGG: Kyoto Encyclopedia of Genes and Genomes

KEGG is a database resource for understanding high-level functions and utilities of
the biclogical system, such as the cell, the organism and the ecosystem, from
maolecular-level information, especizlly large-scale molzcular catasets generated by
genome sequencing and other high-throughput experimental technologies.

See Release notes (April 1, 2020) for new and updated features.

KEGG Database
KEGG owerview
Searching KEGG
KEGE mapping

Calor codes & Main entry point to the KEGG web service

KEGG Objects KEGG2 KEGGS Table of Contents [Update notes | Release history]
Bathway maps

Brite hicreecties & Data-oriented entry points

KEGG PATHWAY

KEGG pathway maps

KEGG DB links Classification
KEGG BRITE BRITE hierarchies and tables Pathumy
Kf{ig::’;;“'e KEGG MODULE  KEGG modules Brice
KGML KEGG ORTHOLOGY KO functicnal erthalogs  [Annotation] Brite table
KEGG GEMOME  Genomes [Pathogen | Virus | Plant] Egd}JFh .
KEGG FTP KEGG GEMES Genes and proteins  [SeqData] Drg;n'ff;““"’
Subscription KEGG COMPOUND Small moleculas Compound
KEGG GLYCAN Glycans N_et'.-.-::urk._ .
GenomeMet KEGG REACTIOM  Bicchemical reactions [RMadule] gﬁ??zﬁljm)
DBGET/LinkDE KEGG ENZYME Enzyme nomenclature Drug lf'l'argaft:l
KEGG NETWORK  Dissase-related network elements
Feedback

Copyright request

kanehisa Labs

KEGG DISEASE
KEGG DRUG

KEGG MEDICUS

KEGG Organisms

& Analysis tools

KEGG Mapper

Human dizszases [Cancer]
Drugs [Mew drug approvals]

Health information resource [Drug labels

& Organism-specific entry points

Enter org code(s)

zearch]

Go | hsz hs=zeco

KEGG PATHWAY/BRITE/MODULE mapping tools

BlastKOALA BLAST-based KO annotation and KEGS mapping
GhostKOALA GHOSTX-based KO annotation and KEGG mapping
KofamKOALA HMM profile-based KO annotation and KEGG mapping
ELAST/FASTA Sequence similarity szarch

SIMCOMP Chemical structure similarity search

Copyright 1995-2020 Kanehisa Laboratories



Basic understanding
of biological systems

3

Practical applications
for use in society

|

Systems information '

Biological systems

+

.| Building blocks

Health information

@

Genomes
Metagenomes

%+

Metabolomes

B

Personal genomes
Pathogen genomes



Current Statistics

KEGG Database as of 2025/3/13

Systems information

KEGG PATHWAY
KEGG BRITE
KEGG MODULE

Pathway maps, reference (total)
Functional hierarchies, reference (total)

KEGG modules
Reaction modules

Genomic information

KEGG ORTHOLOGY KEGG Orthology (KO) groups

KEGG GENES

KEGG GENOME

Genes in KEGG organisms
Addendum proteins

Viral genes

Viral mature peptides

KEGG organisms

(1145 eukaryotes, 9101 bacteria, 444 archaea)
KEGG selected viruses (T4 category)

KEGG viruses (Vtax category)

Chemical information

KEGG COMPOUND
KEGG GLYCAN
KEGG REACTION

KEGG ENZYME

Health information

KEGG NETWORK

KEGG VARIANT
KEGG DISEASE
KEGG DRUG

Drug labels
KEGG MEDICUS

KEGG MEDICUS

Metabolites and other chemical substances
Glycans

Biochemical reactions
Reaction class

Enzyme nomenclature

Disease-related network elements
Metwork variation maps

Human gene variants
Human diseases

Drugs
Drug groups

Japanese prescription drug labels from JAPIC
Japanese OTC drug labels from JAPIC

FD& prescription drug labels linked to DailyMed

578 (1,339,821)
204 (417,114)

01
48

27,446

58,474,296
4,247
688,632
377

10,690

359
14,377

19,437
11,232

12,214
3,202

8,235

1,448
145

1,535
2,888

12,612
2,496

12,190
10,105

33,982




Category Database Content Color

KEGG PATHWAY KEGG pathway maps
ﬁ";ztr?n”;% o KEGG BRITE BRITE hierarchies and tables ‘[@3
KEGG MODULE KEGG modules
KEGG ORTHOLOGY (KQO) Functional orthologs K[cc
ﬁ?gr?mme:;cn KEGG GENOME KEGG organisms (complete genomes)
KEGG GENES Genes and proteins
KEGG S5DBE GENES sequence similarity
KEGG COMPOUND Small molecules
) KEGG GLYCAN Glycans
ﬁ?gm‘;an' o KEGG REACTION Biochemical reactions K[@c
KEGG RCLASS Reaction class
KEGG ENZYME Enzyme nomenclature
KEGG NETWORK Disease-related network elements
KEGG VARIANT Human gene variants
Health KEGG DISEASE Human diseases lkc
information KEGG DRUG Drugs
KEGG DGROUP Drug groups
KEGG ENVIRON Health-related substances

Chemical information category is collectively called KEGG LIGAND
Health information category integrated with drug labels is called KEGG MEDICUS



Pathway Maps

KEGG PATHWAY is a collection of manually drawn pathway maps representing our knowledge on the
molecular interaction, reaction and relation networks for:

1. Metabolism
Global/overview Carbohydrate Energy Lipid Nucleotide Amino acid Other amino Glycan
Cofactor/vitamin Terpenoid/PK Other secondary metabolite Xenobiotics Chemical structure

. Genetic Information Processing

. Environmental Information Processing

. Cellular Processes

. Organismal Systems

. Human Diseases

. Drug Development

ORI M
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Kice

ENZYME: 2.7.7.4

Entry

EC 2.7.7.4 Enzyme

Name

sulfate adenylyltransferase;
ATP-sulfurylase;
adenosine-5'-triphosphate sulfurylase;
adenosinetriphosphate sulfurylase;
adenylylsulfate pyrophosphorylase;

ATP sulfurylase;

ATP-sulfurylase;

sulfurylase

Class

Transferases;
Transferring phosphorus-containing groups;
Nucleotidyltransferases

BRITE hierarchy

Syshame

ATP:sulfate adenylyltransferase

Reaction(IUBMB)

ATP + sulfate = diphosphate + adenylyl sulfate [RN:ROB529]

Reaction(KEGG)

RO0529;
(other) R®4929

Reaction

Substrate

ATP [CPD:C00002];
sulfate [CPD:CRBB59]

Product

diphosphate [CPD:C00013];
adenylyl sulfate [CPD:C00224]

Comment

The human phosphoadenosine-phosphosulfate synthase (PAPS) system is a
bifunctional enzyme (fusion product of two catalytic activities). In a
first step, sulfate adenylyltransferase catalyses the formation of
adenosine 5'-phosphosulfate (APS) from ATP and inorganic sulfate. The
second step is catalysed by the adenylylsulfate kinase portion of 3'-
phosphoadenosine 5'-phosphosulfate (PAPS) synthase, which involves the
formation of PAPS from enzyme-bound APS and ATP. In contrast, in
bacteria, yeast, fungi and plants, the formation of PAPS is carried out
by two individual polypeptides, sulfate adenylyltransferase (EC 2.7.7.4)

and adenylyl-sulfate kinase (EC 2.7.1.25).

All links

Pathway (16)

KEGG PATHWAY (14)
KEGG MODULE (2)
Chemical substance (&)
KEGG COMPOUND (&)
Chemical reaction (4)
KEGG REACTION (2)
KEGG RCLASS (2)

Gene (186612)

KEGG ORTHOLOGY (5)
KEGG GENES (8588)
KEGG MGENES (&1373)
RefGene (36726)

Protein sequence (77269)
UniProt (40770)
SWISS-PROT (457)
RefSeq(pep) (35969)
PDBSTR (54)

PMD (19)

DNA sequence (141864)
RefSeq(nuc) (127528)
GenBank (7183)

EMBL (7241)

3D Structure (24)
PDB (24)

Protein domain (%)
InterPro (8)

Pfam (1)
All databases (325884)

Download RDF



KO/l ®PEPMEHTA

Knacc - koz nepBoro ypoBHs: 1-7. Homep ogHOTr0 U3 ceMU IVIaBHbIX KJ1acCOB GepMEHTOB

Moaxacc - ko BTOporo ypoBHs. HoMep XapaKkTepusyeT OCHOBHbIe BU/IbI Cy6CTPATOB,
YYaCTBYIOIIMX B JAHHOM BU/Jle XUMHUYECKUX PeaKIUil.

IMoa-moaxacc - ko TpeThero ypoBHd. HoMep onpesensaeT 6osee YacTHbIE NOATPYIIIBI,
OTJIMYAKOIIMEeCA IPUPOJON XMMUYECKUX COeIMHEHUH JJOHOPOB MJIM aKLIeNITOPOB, y4aCTBYIOLIMX B
JIAHHOU NMOATPyIIle peaKIuu.

Kop, yeTBepTOro ypoBHA - Bce pepMeHThI, OTHOCSLIMECH K JAHHOMY MO/-MOJIK/IACCY MOJYYaloT
CBOU MOPsIIKOBbIE HOMEPA.

IIpumep: riiroko3okcugasa - 1.1.3.4

K® 1 — Oxcupopenykrasbl
K® 1.1 — AnKoroJsibokcuopeyKTas3bl
K® 1.1.3 — Oxcugopenykrassl, okucaswmue rpynmny CH-OH u BoccTaHaB/iMBawuie KUCI0pOZ,.

K® 1.1.3.4 — OkcugopeiyKTasbl, OKACISIOLIME [JIIDKO3Y B MPUCYTCTBUM KHCa0poaa. Bcero
M3BECTHO 3 IIIKO30KCHU/A3bl U3 Pa3HbIX OPraHU3MOB.


https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%84%D1%80_%D0%9A%D0%A4

OCHOBHBIE KJIACCDHI
OEPMEHTOB

= Kozbl nepBOro ypoBHs

Knacc

K® 1
Orcudopedykmass!

Ko 2
TpaHcghepase!

Ko 3
rudponassi

Ko 4
Nuasel (cuHMasbi)

Kd 5
Hsomepassl

K® 6
Nuzaser
(curHmemassbi)

Ko 7

TpaHcrokasel

Katanuaupyeman peakums

OKMCNUTENBHO-BOCCTAHOBUTESNBHLIE peakuun. [NepeHoc
aromoB H u O unu aneKTpoHoB oT ogHoro cybcTpara Ha

apyroi

lNepeHoc (hyHKUMOHANBHOW rpynNnbl OT OAHOro cybcTpaTta
Ha Apyrow. 3To MOXeT BT METUNEHARA, aUWMNBHAaRA,
thocdpaTHanA rpynna unu amuHorpynna.

O6pasoBaHve BYX NPOAYKTOB U3 ofiHoro cybcTpata B
pesynkTarte rugponuaa

Hernaponutuyeckoe fobaBneHne unu yaaneHue rpynnol
K unK oT cybctpata. Obpazoeanne C-C, C-N, C-O unn C-
S CBA3N.

BHYTpUMONEeKynApHas NepecTaHoBKa, TO eCTb
M30MEepU3aLIMa MONekynbl cybeTpara.

CoeMHeHWe ABYX MONEKYN B PE3YNbTATE CUHTE3A HOBOMK
C-0, C-5, C-N nnn C-C ceA3n, CONpAXEHHOE C
0QHOBPEMEHHLIM rMAPONKUaoMm ATD.

MepeHoc MOHOB MNK MONEKyn Yepes MemOpaHs! M 1x
pasgeneHne B MembpaHax.

Tun peaxkumu

AH+B — A+BH
(BocCTaHOBNEHHLIN)
A+0—=AD

(oKHCNEeHHEII)

AB+C—A+BC

AB + H,0 — AOH
+ BH

RCOCOOH —
RCOH + CO;

AB — BA

X+ Y+ATP — XY
+ADP + Pi

AB + Cigige 1) —
AB™ + Claige 2

BamHeWWWe nogknaccol

[erngporeHasa, OKCUAAasa, NepoKcKaasa, PeaykTasa, MOHOOKCUAA3a, AMOKCUIeHasa

aMwWHoTpaHcgepasa, hocdoTpaHcdepasa, C1-TpaHcdepasa, rMukoaunTpaHcepa3za
acTepa3a, IMUKo3WN-ruaponasa, nentugasa, amMmuwiasza

C-0-nwaza, C-5-nuaza, C-N-nwaza, C-C-nvwaza

aNMMepa3a, LMC-TPaHC-M3oMepaza, BHYTPUMONEKYNAPHaA OKCuaopeayKTasa v ap.

C-0-nwraza, C-S-nwraza, C-N-nuraza, C-C-nuraza

EC 7.1 - TpaHcnokauma H*; EC 7.2 - TpaHCcnokaumwa HeopraHMJYecknx KaTMOHOB W WX xenatoe; EC 7.3 -
TpaHcnoKkauwa HeopraHuYyeckux aHnoHos; EC 7.4 - TpaHcnokauna aMMHOKMCNOT U nentuaoe; EC 7.5 -
TpaHCNokauua YyrmeBoaos W ux npowaeonHslx; EC 7 6 - TpaHcnokalua Apyrux coequHeHnin [


https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%84%D1%80_%D0%9A%D0%A4

Arabidopsis thalizna (thale cress)
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[IOUCK OT OPTAHM3MA
K[@G Search KEGG ¥ for lneurospora crassa Go || Clear

Database: KEGG - Search term: neurospora crassa

KEGG GENES

cmi:CMM_2688
no KO assigned | (GenBank) unnamed protein product; putative acetyl xylan esterase (XP_330314 1|
hypothetical protein [Neurospora crassa); AAC39371.1] acetyl xylan esterase Il precursor [Penicillium
purpurogenum])., pfam01083, Cutinase, Cutinase.; Conserved hypothetical protein

vg: 1449901
no KO assigned | (RefSeq) MSV087, MseVgp087; Melanoplus sanguinipes entomopoxvirus; ORF MSV0&7
putative thioredoxin, similar to Neurospora crassa GB:D45892

vg: 1449935
no KO assigned | (RefSeq) MSV144, MseVgp144; Melanoplus sanguinipes entomopoxvirus; ORF MSWV144
putative ubiquitin, similar to Neurospora crassa GB:U01220

KEGG GENOME

TO1034
ncr, 367110; Neurospora crassa ORT4A

KEGG MGENES

T30455:18971

similarity to hypothetical protein CAD21257.1 - neurospora crassa
T30456:15058

similarity to hypothetical protein CAD21257 .1 - neurospora crassa
T30579:1733

similarity to hypothetical protein CAD21257 .1 - neurospora crassa

KEGG ENZYME

deoxyribonuclease S1; deoxyribonuclease S1; nuclease 51, Neurospora crassa single-strand specific
endonuclease; 51 nuclease; single-strand endodeoxyribonu =+ »

3.1.30.1
Aspergillus nuclease S1; endonuclease 51 (Aspergillus); single-stranded-nucleate endonuclease; @



K[cc

GENOME: Neurospora crassa

Help

Entry Tele34 Complete Genome
Name ncr, 367110
Definition [Neurospora crassa OR74A
Category Reference genome
Annotation |yes g .. organism
Taxonomy TAX:367110

Lineage |Fukaryota; Fungi; Dikarya; Ascomycota; Pezizomycotina; Sordariomycetes;

Sordariomycetidae; Sordariales; Sordariaceae; Neurospora

Taxonomy

Data source

RefSeq (Assembly:GCF 000182925.2)
BioProject:132

Original DB|Broad
Statistics |[Number of protein genes: 9758
Number of RNA genes: 416
Created 2007
Reference (PMID:12712197
Authors |Galagan JE, Calvo SE, Borkovich KA, Selker EU, Read ND, Jaffe D,
FitzHugh W, Ma LJ, Smirnov S, Purcell S, et al.
Title The genome sequence of the filamentous fungus Neurospora crassa.
Journal |Nature 422:859-68 (2003)

DOI:18.1838/naturepl1s54

DBGET integrated database retrieval system

All links

Ontology (43)
KEGG BRITE (43)
Pathway (297)
KEGG PATHWAY (119)
KEGG MODULE (178)
Genome (1)
ASSEMBLY (1)
Gene (15422)
KEGG GEMES (10174)
KEGG MGEMES (613)
RefGene (4635)
Literature (1)
PubMed (1)
Taxonomy (1)
TAX (1)
411 databases (15765)

Download RDF



W reoctome

REACTOME

= https://reactome.org/

' reO Ct O m e © Aboutv (& Content~ 7 Docsv @ Toolsv & Community v & Download

Find Reactions, Proteins and Pathways

e.g. 095631, NTN1, signaling by EGFR, glucose E

Pathway Browser Analysis Tools ReactomeFlViz Documentation
Visualize and interact with Reactome Merges pathway identifier mapping, Designed to find pathways and network Information to browse the database
biological pathways over-representation, and expression patterns related to cancer and other and use its principal tools for data
analysis types of diseases analysis

()


https://reactome.org/

W reactome

zhl Analysis tools

Options Analysis

Step 1: Select a file from your computer or paste your own data and click on the corresponding "Continue" button.

Analyse gene list )
L Select data file for anaIySIS: BHﬁepwre cbaﬁn dain He BblﬁpaH Continue

Paste your data to analyse or try example data sets: Some examples:

D73@039F16Rik UniProt accession list

Analyse gene Scyli -
? i Gene name list
expression 1760023B02R 1k

17€0034H14R1ik )

Ebxo8 Gene NCBI / Entrez list

Small molecules (ChEBI)

o ; LOC108046254 Small molecules (KEGG)
LOCleee47604

Microarray data

Species Comparison Metabolomics data
Slc25al16
Slc25a40
Rpsékas

Cancer Gene Census (COSMIC)

Tissue Specific Expression (HPA)

Continue
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Neuronal System

Hemostasis

Gem'a

expression (Transcription)

OVERREPRESENTATION

Metabolism

Disease

Showing pValue w

Sensory
Perception

xJ

Organelle biogenesis
and maintenance

Metabolism
of proteins

08

Autophagy

Protein
localization

Vesicle-mediated
transport

Pathway name found Total ratio pValue FDR found Species name
Glucose metabolism 6 132 0.008 1.53E-10 5.13E-8 13 41 0.003 Homo sapiens
Gluconeogenesis 5 56 0.004 2.56E-10 5.13E-9 5 17 0.001 Homo sapiens
Metabolism of carbohydrates 7 454 0.029 4. 88E-9 6.35E-8 14 233 0.015 Homo sapiens
;:):;i)—medlated transcription of oxidative stress, metabolic and neuronal 4 49 0,003 3.0%E.8 300E.7 4 a4 0002 Homo sapiens
FOXO-mediated transcription 4 110 0.007 T.51E-T 6.01E-6 4 85 0.006 Homo sapiens
Glyeolysis & 112 0.007 5.6BE-5 3.18E-4 8 24 0.002 Homao sapiens
PDH complex synthesizes acetyl-CoA from PYR 2 17 0.001 6.35E-5 3.18E-4 3 3 a Homo sapiens
Metabalism 9 3,750 0.238 827E-5 413E-4 20 2354 0.154 Homao sapiens




® % Cell Cycle
] 'E Cell-Cell communication

® ';l Y cellular responses to stimuli
® 'gi Chromatin organization

® % Circadian Clock

® 'E Y Developmental Biology

® 'E Digestion and absorption

® 'ql Y # Disease

® %1 DNA Repair

® %, U DNA Replication

%, Drug ADME

'E Y Extracellular matrix organization
® ':l Gene expression (Transcription)
=] ':l Hemostasis

'; Y Immune System
o %.v
Y
@® '*- Glycogen metabolism
o &
; Fructose metabolism
; Lactose synthesis
@ '*l Galactose catabolism
@ '*l Y Pentose phosphate pathway
® '*l u Glycosaminoglycan metabolisi
® '*l Formation of xylulose-5-phosphz
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https://maayanlab.cloud/Enrichr/

E h Login | Register
n r I c r 69,880,209 sets analyzed

495,307 terms
Analyze What's new?' Gene search  Termsearch  About  Help 227 libraries

[TocMOTpeTb OrpOMHBIN

CITUCOK AOCTVYIIHBIX
Input data Aoctyn
dHHOTAI WU
. Paste a set of Entrez gene symbols on each row in the
Expand a gene, a term, or a variant into a gene set:

textbox below. You can try a gene set example. Also, you
can now try adding a background.
e.g. STAT3, breast cancer, or rs28897756 a

Paste a set of valid Entrez gene symbols (e.g. STAT3) on
Try an example [STAT3| [breast cancer||rs2889775¢| each row in the text-box

Include the top 100 most relevant genes .
o CkonupoBaTh CBOU CITMCOK

reHOB CIoJa

['eH, TepMUH, BApUAHT = CIIMCOK F€HOB
* KO3KCIpeccus

' Hy»>XHBI CUMBOJIBHEBIE
Ha3BaHUA IreHoB !

* BCTpPE4YaeMOCTb B JIMTEPATYpE
s UJp 0 gene(s) entered

n order to enable others to search your set please enter a brief description of it.

(] Contribute your set so it can be searched by others

Try [ L8l 3 Rummagene I ﬂﬂummagen @



https://maayanlab.cloud/Enrichr/

h Login | Register
@ E n r I C r £9,881,391 sets analyzed

495,907 terms
Analyze What's new?  Libraries Genesearch  Termsearch  About Help 227 libraries

Input data

- d . " Paste a set of Entrez gene symbols on each row in the
Xpand d gene, a term, or a variant into a gene set: textbox below. You can try a gene set example (clear).

Also, you can now try adding a background.
e.g. STAT3, breast cancer, or rs28897756 ﬂ

Nsun3
Try an example [STAT3| [breast cancer||rs28897756| Polrmt
Include the top 100 most relevant genes Eflxmn;
® Zc3h12c
1. 3a1aJ14 CIIMCOK ilézgﬂa%
NHTEPECHbIX '€HOB: Defb29
Mdufbé -
Zfand1 p

375 gene(s) entered

sample gene set 2. IKMAKHYJIU KHOIIKY

() Contribute your set so it can be searched by others

©



. Login | Register
< Enrichr
‘v—
Pathways
Sample gene set (375 genes)

['pynnsl aHHOTaAL MM

Ontologies  Diseases/Drugs  Cell Types  Misc  Legacy Crowd

[Tosiydyunsin pe3ynbTar -

panyemcd!

I10 pa3HbIM dHHOTAHUAM

ChEA 2022 Li] ENCODE and ChEA o ARCHS4 TFs Coexp Li]
Consensus TFs from
(E2F1 18555785 CHIP-Sea MESCs Mouse @mocHEA MPASY human tf ARCHSA coexpression
-IP-Seq MESCs Mouse _ -fa'-\RCHS-‘- coexpression
- ChIP-5eg LTVER Mouse - -ARCH 54 cosxpression
Eme 60]‘[bme peBYHbTaTOB _3?5 ChIP-Seq MESCs Mouse - -fARCHSflcnexpressinn
TRRUST Transcription

TF Perturbations o (i ] FANTOMS6 IncRNAKD @
Followed by Expression Factors 2019 DEGs
e S e
_uouz CREEDSID GENE PPARGCTA mouse _-DEGS Up
_E']&SEF— CREEDSID GEN MRF1 mause _DEGS Down
_r-.l GSES000Z CREEDSID GEME TCFZ1 mouse --.-'-\SD_GCI26?E?T_E|3 -DEGs Up
IncHUB IncRNA Co- (] Enrichr Submissions TF- & TRANSFAC and JASPAR @
Expression Gene Coocurrence PWMs
wesoor . CPEuman)
N E= EEEEE
o o 5052 puman
moss ez NEATE
| | S

A 4
Epigenomics Roadmap @ TargetScan microRNA @ miRTarBase 2017 1]
HM ChIP-seq 2017




N3y4yusu pe3yabTaThl

I10 HY?>KHbIM aHHOTaL[I/IHM!
ﬁ E nr i C h I Bbi6pasiy rpynmy aHHOTAIMM | 08" | Resister
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Gene Set Enrichment Analysis

GSEA Home Downloads Molecular Signatures Database

MSigDB Home
Human Collections

» About

» Browse

» Search

» Investigate

» Gene Families

» About
» Browse
» Search

» Investigate

Help

UC San Diego
% BROAD

INSTITUTE

MSigDB

== | Molecular Signatures

Database

Molecular Signatures Database

Overview

The Molecular Signatures Database {MSigDB) is a resource of tens of thousands
of annotated gene sets for use with GSEA software, divided into Human and
Mouse collections. From this web site, you can

» Examine a gene set and its annotations. See, for example, the
HALLMARK_APOPTOSIS human gene set page.

* Browse gene sets by name or collection.

» Search for gene sets by keyword.

» Investigate gene sets:

L

L

L

L

Compute overlaps between your gene set and gene sets in MSigDB.
Categorize members of a gene set by gene families.

View the expression profile of a gene set in a provided public
expression compendia.

Investigate the gene set in the online biological network repository
NDEx

» Download gene sets.

License Terms

GSEA and MSigDB are available for use under these license terms.

Please register to download the GSEA software and the MSigDB gene sets, and
to use our web tools. After registering, you can log in at any time using your
email address. Registration is fres. Its only purpose is to help us track usage for
reports to our funding agencies.

Current Version

Human MSigDB v2023.2.Hs updated October 2023. Release notes.

Mouse MSigDB v2023.2.Mm updated October 2023. Release notes,

Human Collections

hallmark gene sets are coherently

H expressed signatures derived by aggregating
many MSigDB gene sets to represent well-
defined biclogical states or processes.

C5

ontology gene sets consist of genes
annotated by the same ontology term.

positional gene sets corresponding to
C 1 human chromosome cytogenetic bands.

Cé6

oncogenic signature gene sets defined
directly from microarray gene expression
data from cancer gene perturbations.

curated gene sets from online pathway
C 2 databases, publications in PubMed, and
knowledge of domain experts.

Cc7

immunologic signature gene
sets represent cell states and perturbations
within the immune system.

regulatory target gene sets based on

C 3 gene target predictions for microRNA seed
sequences and predicted transcription facter
binding sites.

c8

cell type signature gene sets curated
from cluster markers identified in single-cell
sequencing studies of human tissue.

computational gene sets defined by
C4 mining large collections of cancer-oriented
expression data.

Mouse Collections

mouse-ortholog hallmark gene

M H sets are versions of gene sets in the
MSigDE Hallmarks collection mapped to
their mouse orthologs.

M3

regulatory target gene sets based on
gene target predictions for microRNA seed
sequences and predicted transcription factor
binding sites.

M positional gene sets corresponding to
mouse chromosome cytogenetic bands.

M5

ontology gene sets consist of genes
annotated by the same ontology term.

AHHOTUpPOBaAHHbIE T'eHbI YeJI0BEKA U U MBI CTPYNIIMPOBAHBI 10 9 U 6 KOJIJIEKIIUAM

MoO>XHO CcKayaThb BCe Cpaasy, JINO60 OTA€JIbHbIE€ KOJIJIEKIIUHX UJIM dHHOTAMHX BHYTPHU

KOJLJIEKLIH.
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Kossiekiimm BK/AKOYAKOT B cebs1 Kak mUpoko nu3BecTtHble GO, KEGG, Reactome...

Tak v 6oJiee cieniMaJM3upPOBaHHbIE KOJIJIEKIUU:

- CBA3aHHble C UMMYHHOU CUCTEMOU

- pakoM
- BaKIMHaMHM...

EcTb ¥ MapKepbl KJ1€TOYHBIX
TUIIOB, COOpaHHBIE 10
HeckoJbKUM SCRNA-seq
NyOJINKaLUSIM.

Ha 3ToM ke caiTe MOXXHO

ckavath I10 g GSEA aHasiu3a.

Tak >xe MOKHO HUCII0JIb30BaTh
BebO-CepBUC
https://www.genepattern.org/
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\'Search genes, data, help docs and more... \ \'Search'\

Chewe
O m Genome Browser - Interactively visualize genomic data Mar. 26, 2024 - New gnomAD v4 Constraint Metric
s B BLAT - Rapidly align sequences to the genome Mar. 07, 2024 - New Prediction Scores super tracl
hg38

¢ m In-Silico PCR - Rapidly align PCR primer pairs to the genome Mar. 05, 2024 - New JASPAR tracks: Human (hg1¢
ﬁ m Table Browser - Download and filter data from the Genome Browser Mar. 01, 2024 - AbSplice Prediction Scores for hg
“s.\ m LiftOver - Convert genome coordinates between assemblies Feb. 21, 2024 - New DECIPHER Dosage Sensitivit

m REST API - Returns data requested in JSON format

@ m Variant Annotation Integrator - Annotate genomic variants
mm39 m More tools... More news... H Subscrit

Feb. 14 2024 - New GENCODE gene tracks: V45 (I
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Projects Help

Browse/Select Species

AR SPECIES

Rat Zebrafish

Fruitfly

Worm

X
Enter Species or common name

REPRESENTED SPECIES

Yeast

Find Positj

uman Assembly

| Dec. 2013 (GRCh38/hg38)

@eTtion/Search Term
|Enter position, gene symbol or search terms I
Current position: chrX:15,560,138-15,602,945 £

Human Human Genome Browser - hg38 assembly view sequences ]
Q Chimp
Bonobo
Gorilla UCSC Genome Browser assembly ID: hg38
Sequencing/Assembly provider ID: Genome Reference Consortium Human GRCh38.p12
Orangutan (GCA_000001405.27)
Gibbon Assembly date: Dec. 2013 initial release; Dec. 2017 patch release 12

Green monkey

Crab-eating macaque

. Rhesus
Baboon (anubis)

Baboon (hamadryas)

Assembly accession: GCA_000001405.27

NCBI Genome ID: 51 (Homo sapiens (human))

NCBI Assembly ID: 5800238 (GRCh38.p12, GCA_000001405.27)
BioProject ID: PRINA31257

Homo sapiens
(Graphic courtesy of CBSE)

Search the assembly:

Proboscis monkey —

1) BbibupaeM yenoseka — Human
2) Bepcusa reHoMa venoseka — GRCh38/hg38
3) B pa3spen Position/Search Term BBOAMM Ha3BaHWe CBOEro reHa wuim

KOOPAMHATbI JIOKYCA
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Help
UCSC Genome Browser on Human (GRCh38/hg38)

move <<< << < > >> >>> zoomin 15x 3x 10x base |zoomout 1.5x 3x 10x 100x

A guided tutorial is available for new users: Start tutorial

Close || Don't show again

multi-region = chr2:21,001,429-21,044,073 42,645 bp. |gene‘ chromosome range, search terms, help pages, see exan| go examples

[

Scale 10 kb} | hg3s
chrz: 21,005,000| 21,010,000| 21.,015,000| 21,020,000| 21,025,000| 21,030,000| 21,035,000| 21,040,000|
Reference Assembly Fix Patch Seguence Alignment
J hr2_MU273344 |
o Reference Assembly Alternate Haplotype Sequence Alignments
p— GENCODE V44 (2 items filtered out)
APOB

ENSG00000280390 HN

lRefSeq genes frﬁ;m NC.BI
T LB | ]
OMIM Allelic Variant Phenotypd
OMIM Gene Phenotypes - Dark Green Can Be Pisease-causing

Gene Expression in 54 tissues from GTEx RNA-seq of 17382 sagples, 948 donors (V8, Augg019)

APOB

ACo10872.1 ___ _

QPE Candidate Cis-Regulatory Elements (cCREs) cor§lbined from all gell types
ENCODEJCREs [ |
grk (Often Found Near Regulatory Elements) on § cell lines
Lavered H3K27A4c

[eH

SOK30HbI
Ha)kuMaeM Ha Ha3BaHMe reHa v rnonajaem Ha CTpaHuuy ero noapobHoro
OnNncaHus

NHTPOHDI
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UCSC Geylome Browser on Human (GRCh38/hg38)
move <<< << < > >>f >>>|zoomin|15x 3x 10x base |zoomout 1.5x 3x 10x 100x

guided tutorial is available for new users: | Start tutorial

Close || Don't show again

multi-region | chr1 :55,039,545%064,852 25,305 bp. ‘gene‘ chromosome range, search terms, help pages, see exan‘ go | examples

[ohrt (pa2.3) (NI I T /[N

T [ e e e

Layered H3K27Ac

Cons 100 Verts

Scale 10 kb} | hgas

chri: | 55,04 | 55,050,000| 55,055,000| 55,060,000|

bly F

Reference Assembly Alternate Haplotype Sequence Alignments
GENCODE V44 (4 items filtered out)

Reference Assen Patch Seguence Alignments

i i i 1 1
ﬁﬂ i+ F L 4
H H - - ————
RefSeq genes from NCBI
RefSeq Curated mffiem i i i =—H =—31—1113 L
OMIM Allelic Variant Phenotypes
OMIM Alleles| | [ | | |

OMIM Gene Phenotypes - Dark Green Can Be Disease-causin

OMIM Genes

Gene Expression in 54 tissues from GTEx RNA-seq of 17382 samples, 948 donors (V8, Aug 2019)

PCSK9 I u

ENCODE Candidaie Cis-Regulatory Elements (cCREs) combined from all cell types

ENCODE cCREs |l
H3K27Ac Mark (Often Found Near Regulatory Elements) on 7 cell lines from ENCODE

4 100 vertebrates Basewise Conservation by PhyloP

0.5_ nrdmI“Frrf""'!*"1"r'”f"'"’*‘\“'wrlv""'rr"r'“"v‘r“"'r"'r*‘rjmﬁv"“*'r'ﬂlf‘l‘”‘*'rr"""‘*“'r”"""*“YWFHWHLNWWWM”“TH"VT‘JMJ*JLJL'"“*W“J‘L“WM!Wmrmj




MOXXHO CnpdATaTbh BCE TPEKU

Genomes Genome Browser Tools Mirrors Downloads My Data View Help About Us

UCSC Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly

move  <<< | << | < > | >> | >>> |zoomin| 1.5x | 3x [ 10x | base Zoomout 1.5x [ 3x | 10x | 100x

chr1:55,039,548-55,064,852 25,305 bp. ‘ enter position, gene symbol, HGVS or search terms ‘ go

chrt ¢p32.3) (LI B0 B 0 00 EE (W EVC TS W W e )

Scale 18 kb} | hass
IJ chri: | 55, 845, 808| S5, 859, 898| 55, 855, 8ea| 55,060, 008|
move start Click on a feature for details. Click or drag B§ase position track to zoom in. Click side bars for track options. Drag side bars or move end
< [2.0 > labels up or down to reorder tracks. Dragiracks lef®or right to new position. Press "?" for keyboard shortcuts. < [2.0 >

track search || default tracks | default ordg hide all dd custom tracks || track hubs | configure | multi-region | reverse | resize | refresh

Is below and press refresh to alter tracks displayed.
s will automatically be displayed in more compact modes.

Mapping and Sequencing

collapse all expand all

OTKpbITb TONNIbKO HEKOTOpPbIE

mue B mue W nmue B

Genes and Gene Predictions
P12 Updated M

P12 GENCODE v32 P12 Other RefSeq P12 AUGUSTUS CCDS
hide v hide v (ﬁE:JC% hide v hide v
P12 Coneran M KM Canac

refresh

Interrupted Rpts _R_e e Microsatellite Segmental Dups Self Chain
; Viz. Prme——— B o ;
hide v hide = hide v hide v hide v

P12 \WM + SDust
hide v hide v
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Our tools

B Genome Browser
interactively visualize genomic data

m BLAT

rapidly align sequences to the genome

m Table Browser
download data from the Genome Browser database

®m Variant Annotation Integrator
get functional effect predictions for variant calls

m Data Integrator
combine data sources from the Genome Browser database

m Genome Browser in a Box (GBiB)
run the Genome Browser on your laptop or server

® |n-Silico PCR

rapidly align PCR primer pairs to the genome

m LiftOver

convert genome coordinates between assemblies

® Track Hubs

import and view external data tracks

m REST API :
returns data in JSON format j
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Our tools

B Genome Browser
interactively visualize genomic data

get functional effect predictions for variant calls

m Data Integrator
combine data sources from the Genome Browser database

m Genome Browser in a Box (GBiB)
run the Genome Browser on your laptop or server

® |n-Silico PCR

rapidly align PCR primer pairs to the genome

m LiftOver

convert genome coordinates between assemblies

® Track Hubs

import and view external data tracks

m REST API

returns data in JSON format


https://genome.ucsc.edu/

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence covered by a track. For help in using this application see
Using_the Table Browser for a description of the controls in this form, and the User's Guide for general information and sample queries. For more complex queries, you may want to use Galaxy or our public
MySQL server. To examine the biological function of your set through annotation enrichments, send the data to GREAT. Refer to the Credits page for the list of contributors and usage restrictions associated
with these data. All tables can be downloaded in their entirety from the Sequence and Annotation Downloads page.

clade: genome: [Human ~| assembly: [Dec. 2013 (GRCh38/hg38) v |
group: \ Comparative Genomics h \ track: | Conservation ~ | ‘ add custom tracks || track hubs |
table: | Cons 100 Verts (phyloP100way) v | | describe table schema |

region: © genome O position [chr1:8,916,757-8,919,018 || lookup || define regions |

filter:

subtrack merge:

intersection:

correlation:

output format: Send output to [J Galaxy [ GREAT

output file: |repmask.mm10.bed | (leave blank to keep output in browser)

file type returned: ® plaintext O gzip compressed

Note: to return more than 100,000 lines, change the filter setting (above). The entire data set may be available for download as a very large file that contains the original data values (not compressed into the
wiggle format) -- see the Downloads page.
‘ get output | ‘ summary/statistics |

To reset all user cart settings (including custom tracks), click here.



https://www.uniprot.org/
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UmPro.t o BLAST Align Peptidesearcl ID mapping SHRRQL Release 2024 02 | Statistics

Find your protein

Examples: Insulin, APP, Human, P05067, organism_id:9606

UniProt is the world’s leading high-quality, comprehensive and freely accessible resource of protein sequence and functional information. Cite UniProt **

UniProt invites you to participate in a survey on the use and value of UniProt. Please click on the link provided to complete the survey [7 .

Proteins ~_ Species
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Retrieve/ID mapping

Enter one of more 1Ds (100,000 max). You may also load from a text file. Separate |Ds by whitespace (space, tab, newline) or commas.

P31946

Your input contains 1 1D

From database To database

UniPrOtKBAC/D +

\ /

Yka3biBaeM 6a3bl JaHHbBIX



ID mapping 1 result found for UniProtKB_AC-ID — Gene_Name

Overview Input Parameters API Request

&, Download View: Cards Table (@ Resubmit
11D was mapped to 1 result

From To

P31946 YWHAB



http:/ /www.pantherdh.org/

1. Enter ids and or select file for batch upload. Else enter ids or select file or list from
workspace for comparing to a reference list.

separate 1Ds by a space or comma

PANTHER

Classification System

nter IDs: [aars -
Sup CARS v
IDs DARS
Upload Bribepute daiin | ®aiin He BbIbpaH
IDs:
File
format
Please login to be able to select lists from your workspace.
Sl ® 1D List
List Type: )
@] Previously exported text search results
O Workspace list
O PANTHER Generic Mapping
O ID's from Reference Proteome Genome
Organism for id list| Absidia glauca (ABSGL)
O vcF File Flanking region | 20 Kb v (J search Enhancer Data
2. Select organism.

Homo sapiens a
Mus musculus

Rattus norvegicus

Gallus gallus

Danio rerio v

3. Select Analysis.

O Functional classification viewed in gene list

® Functional classification viewed in graphic charts @ Barchart O Pie chart

—~



PANTHER

Classification System

http:/ /www.pantherdh.org/

Select Ontology: [ Protein Class V] View: | 100% v

PANTHER Protein Class
Total # Genes: 22 Total # protein class hits: 21

20
18
16
14
12 Click to get gene list for a category:
§ RNA metabolism protein (PCO0031)
3 10 M protein-binding activity modulator (PC00095)
B translational protein (PC00263)
8 Web
: == Colors by
6 Color picker powered by "= VisiBone
4
2
o [

Category
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