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Llenb nHTerpaumm buoMmeguuUmMHCKNX OaHHbIX
- MOHMMAHWEe N MOAEeMPOBAHNE MEXHN3MOB
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[MpenmyLllecTBa MHTErpaunm bnonornvyecknx OdaHHbIX: @ T
* EanHbIn dopMaT - BO3SMOXKHOCTb aBToMaTu3auunm obpaboTkn n cbop v
CTaTUCTUKMN. c© ©

* EonHbIN cnocob rpamyeckoro n TeKCTOBOro npencraBsieHns -
ynpoLleHne oCMbIC/SIeHUA, OTCYTCTBME LWITPadoB Ha NepeKkJilnYeHnsd
BHUMaHWNA.

* BO3MO>XHOCTb BbINMOJIHEHUA MONCKOBOI0 3arnpoca Ko BCeM aHHbIM

* YCTaHOBNEHNE 3KBMBAJIEHTHOCTMN 00 BHEKTOB M3 Pa3INYHbIX MCTOYHUKOB C
y4€TOM CUMHOHUMWK, 4TO No3BosseT nsbexaTtb AybnposaHns
NHOPMaLNK

* BbigBsieHNe npoTmBopeynn, owmndbok, npobesioB B MHpopMaunn

* BO3MOXXHOCTb BblsiBJIeHUS Hanbonee JOCTOBEPHON NHpOPMaLnmn

Mo MurunHckun 0. C. n ap. TexHonormsa ceMaHTUYeCKon nHTerpaunm 6a3 gaHHbIX B CMCTEMHON Buonormm //BeldncnnTtenbHble
TexHosiornm. - 2008. - T. 13. - Ne. 6.



[Tpouecc nHTerpauyunmn

SKcnepuMeHTasIbHblE aHHbIE:
POTEOMHbIE, TPAHCKPUNTOMHbIE, METAG0/IOMHbIE
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FfeHHaa ceTb - rpynna KooOpAWHUPOBAHHO (PYHKLMNOHW
PYOLWMX FeHOB, B3aMMOOENCTBYOLWWNX APYyr C OAPYrom
KaK 4Yyepes3 cBou nepBuYHblie npoaykTbl (PHK n benkn),
Tak U 4yepe3 pa3Hoobpa3Hblie MeTabonuTbl U gpyrue
BTOPUYHbIE MPOAYKTblI (PYHKLUMOHUPOBAHUA T[EHHbIX
ceTen, KOTopas KOHTpOJIMpYyeT Kakon-nmbo
heHoTUNNYECKN NpuU3HaK opraHnima.

KOMMNOHEeHTbl reHHOU CeTHu:

1) rpynna KOOPpANHUPOBAHHO 3KCMNPeCcCUpyroLwmxcs
reHoB, COCTaBAdAlOWaa A40p0 CeTwH;

2) 6enkn, kognpyemsbie 3STUMU reHamu;

3) HU3KOMONEKYJIAPHbIE KOMMNOHEHTbI (FOPMOHLI U
Apyrme curHallbHble MOJIEKYJIbl, SHEpreTndeckme
KOMMOHEHTbI, MeTabonnThbl);

4) CBA3N MeX Ay y4YaCcTHUKaMu ceTu (B TOM Yyucne
oTpuuaTesbHbIE U MOJIOXKUTENbHbIE ObpaTHbIE CBA3N).

NHTerpmnpyemas
NMHpopMauungd

Mo KonyaHoBy H.A. ¢ coaBT. TEHHbIE CETW // BaBUNOBCKWiA XXypHau1 reHeTUKN 1 cenekumu, 2013, T. 17:4/2.



“A gene network is a mixed graph
G : =(V,UD) overasetV of
nodes, corresponding to gene
activities, with unordered pairs U,
the undirected edges, and
ordered pairs D, the directed
edges.”

Pinna A., Soranzo N., De La Fuente A. From knockouts to
networks: establishing direct cause-effect relationships

through graph analysis //PloS one. - 2010. - T. 5. - Ne. 10. - C.

el2912.

“A gene network is a
directed labelled graph,
where each node
represents a gene and
each arc represents a
relation between the
genes.”

Rung J. et al. Building and analysing genome-
wide gene disruption networks
//Bioinformatics. - 2002. - T. 18. - Ne. suppl 2.
- C. 5202-5210.

“Gene network is a
graphical illustration for
exploring the functional
linkages and the potential
coordinate regulations of
genes.”

Wang et al.Gene Network Exploration of Crosstalk
between Apoptosis and Autophagy in Chronic
Myelogenous Leukemia // BioMed Research
International, 2014.

NS

“A gene network is a collection of
effective interactions, describing the
multiple ways through which one
gene affects all the others to which
it is connected.”

Zhu Y., Pan W., Shen X. Support vector machines with disease-
gene-centric network penalty for high dimensional microarray
data //Statistics and its interface. - 2009. - T. 2. - Ne. 3. - C. 257.



AccounaTuBHbIE FeHHble cetun ABNAKOTCH MOJIEKYIAPHO-TEHETUYECKNMU ceTamm,
accouMnpoBaHHbIMMU C KakuMm nmbo 6unonormyHeckumm npoueccamn, GEHOTUNNYECKUMN
npu3HakaMmm uiaun 3abosieBaHnAaMN.
AcCCoUMaTUBHbIE TEHHbIE CETU B KA4YeCTBE BEPLUMH BKJIKOYAIOT cegyowme Turnbl 06 beKTOB:
(1) MonekynsapHo-reHeTU4YeckKme obbekTbl. K 3TUM TunamMm obbekKToB OTHOCATCA reHbl, PHK,
benkun, meTabonnTbl, KNIETOYHbLIE KOMMOHEHTHI;
(2) buonormyeckume npoueccbl U cuUcTteMbl - MeTabonmyeckme nyTwn, NyTU nepenayu
CUrHasoB, TPAHCMNOPTHbLIE NYTU U T.M.);

) dbeHOTUNUYECKUe NMPU3HAKU - MNMoBefeHYeCKMne XapakKTePUCTUKN Unn (PyHKLMOHaNbHbIE
COCTOSHNA OPraHn3Ma WM reHeTUu4YeCcKnux cucTem, BkJ4dasa 3abonesaHus;
(4) BHYTpeHHMEe U BHelwHue daKTopbl, BO34ENCTBYKOLWME Ha cuctemy (MyTauumn,
SMNreHeTU4YeCKUN KOHTPOJIb, TemnepaTypa, OaBNeHue, sieKkapCTBa W Opyrne XxXuMmmHeckue

coeanHeHunsa). P -
Metabolic newerls. o The N291S variant was identified in 11.1% Q )
Protein-protein ——> Genetic network of pre-eclamptics as compared with 2.9% NOs3f HSP74 )
nteractions /ﬁﬁ of pregnancy controls (p = 0.008). - vk

Signaling pathways

Z;asr:jsgasct:;tnzzzworks \] (Hubel CAetal. 1999, PMID: 106364-

Pissses Associative
__:; genetic network 9 3ab0s51eBaHue

Biological processes
e 4 Q 6enoK

components
Endogenous and APOE LIPH
exogenous factors



[MTpMepbl cUCTEM, MHTEerpupyoLwmnx bnonornyeckme

HNaHHbIE.
GeneCards - MHTerpauumnoHHbI pecypc no reHam HEJIOBEKA,
BKJIlOYaeT nHdpopmMmayuio n3 bonee yem 125 MHTEpHET-A0CTYMHbIX
pecypcos.

=SSl Fhsembl - reHOMHbIV Bpay3ep A8 NccaefoBaHUA FreHOMOB
NO3BOHOYHbIX 87 BULOB, UHTErpupyeT 6onee cTa pecypcos.

| JCS(C UCSC Genome Browser - reHOMHbI Bpay3ep 019 nccienoBaHuUS
reHOMOB 0K0J10 50 BUO OB >XXNBbIX OPraHN3MoOB, MHTerpmnpyet bonee

w CTa pecCypcCosB.

sencemessonomns. GEQ - PE@MO3UTOPUN, B KOTOPOM XPaHATCA pa3HOPOAHble AaHHbIe Mo
SKCMpeccun reHoB, nony4vyeHHble B 2 124 727 sKCcneprMeHTax.

Prot Uniprot - cooep>XnUT MHPOPMALIMIO NO CTPYKTYpPE N PYHKUNAM
benkoB 457010 6bakTepun, 168308 Bupycos, 12163 apxen, 894013
SYKAPUOT, MHTerpupyeT nHpopmMmauuio n3 145 pecypcos.

SNCBI :
D NCBI - pecypc, koTopbin obecneymnBaeT obuiee nHpopMaLMOHHOE
NPOCTPAHCTBO ANa 66 6a3 AaHHbIX.




Cnncok 6a3 gaHHbIX, NpeacTaB/IEHHbIX Ha
cante NCBI (https://www.ncbi.nlm.nih.gov/).

Asserrbly
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Detabase of Bgoressed Sequence Tags (dbEST)
Catabase of Genome Survey Sequences (db(E55)
Catabase of Genomic Structural Vari ation (diobvar)
Detabese of Genatypes and Phenotypes (db&aP)
Catabase of Vijor Histocompatibil ity Cormplex (dbhVHC)
Database of Short Genetic Variations (dbSNP)

GenBank
Gerne

Gene Bgression Omibus (GEO) Database

Gene Bgression Omibus (GEO) Datasets
Gene Bgwession Onmibus (GED) Profiles

GeneReviews

Geres and Disease
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E=nome

Genomre Reference Corsortium(GRO)
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Jourmals in NCBI Databases
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NESH Database

MNational Library of Medidne (NUV) Gatalog
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MNCB Education Page
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MNCB WEbsite Search
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Online Mendalian Inhertance in ivian (CIVIIVY
PopSet

Probe
Protein Qusters
Probein Database
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Sequence Read Archive (SRA)
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Trace Archive
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Viral Genames

Vins Variation



Pe3ynbTaT MONCKOBOro 3anpoca K pecypcy NCBI no kno4yeBomy
cnosy YY1

Search NCBI databases

Results found in 33 databases for "yy1"

Literature

Books

MeSH

NLM Catalog
PubMed
PubMed Central

Health

ClinVar

dbGaP

GTR

MedGen

OMIM

PubMed Health

Genomes

Assembly
BioProject
BioSample
Clone
dbVar
Genome
GSS
Nucleotide
Probe

SNP

SRA

Taxonomy

54
14

1,274
3,868

49

64
100
770
859

17

3,104
658
6,011
147

books and reports

ontelogy used for PubMed indexing

books, journals and more in the NLM Collections
scientific & medical abstracts/citations

full-text journal articles

human variations of clinical significance
genotypefphenotype interaction studies
genetic testing registry

medical genetics literature and links
online mendelian inheritance in man

clinical effectiveness, disease and drug reports

genome assembly information

biological projects providing data to NCBI
descriptions of biological source materials
genomic and cDMNA clones

genome structural variation studies

genome sequencing projects by organism
genome survey seguences

DMA and RNA sequences

sequence-based probes and primers

short genetic variations

high-throughput DNA and RNA sequence read archive
taxonomic classification and nomenciature catalog

Genes

EST

Gene

GEOQ DataSets
GEO Profiles

HoemoloGene
PopSet

UniGene

Proteins

Conserved Domains
Protein
Protein Clusters

Structure

Chemicals

BloSystems
PubChem BioAssay
PubChem Compound

PubChem Substance

Search

730

1.465

235

103,477

10

32

104

979

19

7687

280

Help

expressed sequence tag sequences

collected information about gene loci

functional genomics studies

gene expression and molecular abundance profiles
homologous gene sets for selected organisms

sequence sets from phylogenetic and population
studies

clusters of expressed transcripts

conserved protein domains
protein sequences
sequence similarity-based protein clusters

experimentally-determined biomolecular structures

molecular pathways with links to genes, proteins and
chemicals

bioactivity screening studies

chemical information with structures, information and
links

deposited substance and chemical information
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NICTOYHNKN MHPOPMaLnIK

Ba>kHenwmnm NCTOYHNKOM
broMeaoNLUMHCKON TeMaTuke SABAAITCA Hay4Hble
nybnukaumn. B cucteme PubMed, koTopas
ABngeTca KpynHeunwenm 6as3om AgaHHbIX Hay4YHbIX
cTaTen, [OOCTYMHbIX Yepe3 WuHTepHeT, cobpaHo
bonee 29 MUNINOHOB NyOINKaLINI.

NHPOopMaLnn no

>XypHan Nucleic Acids Research (NAR) database
issue (IF=8,65) nybnukyeT cnnckn 6a3 paHHBbIX.
Ha aHuBapb 2019 roana pabotanm 1613 Has:

http://www.oxfordjournals.org/nar/database/c

i /
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[T [T Geftelards®
L )
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he Huma e Compendium
X9 BRENDA || ..
- . . e
; The Comprehensive Enzyme Information System - ‘%&

Nurepdeiic PubMed

Kareropum 6a3 fjaHHbIX

Mucleotide Sequence Databases

RMA sequence databases

Protein sequence databases

Structure Databases

Genomics Databases (non-vertebrate)
Metabolic and Signaling Pathways
Human and other Vertebrate Genomes
Human Genes and Diseases
Microarray Data and other Gene Expression
Proteomics Resources

Other Molecular Biology Databases
Organelle databases

Plant databases

Immunological databases

Cell biology



Kak Bbl AymMaeTe, No KakoMy 3anpocy K PubMed byneTt HangeHo bonblue
crtaTten?

1. Beta vulgaris - 2. Panax ginseng - )XXeHbLUeHb
caxapHas CBéKJna OObIKHOBEHHbIN




Kak Bbl oymaeTe, no Kakomy 3anpocy K.PubMed 6y HO 6osbLLE
crtaTen?

1. Beta vulgaris - caxapHasa csekna:
3950 pokyMeHTa

nax ginseng - >XXeHbLUEeHb
HOBE@HHbIN:
6911 DnOKYMEHTOB

How To Sign in to NCBI
| PubMed | |Bela vulgaris | | PubMed v ||Panax ginseng |
Create RSS  Create alert  Advanced Help Create RSS Create alert Advanced Help
Format: Summary ~ Sort by Best Match » Per page: 20 = Sendto~  Filters: Manage Filters Format: Summary ~ Sort by: Best Match ~ Per page: 20 - Send to ~  Filters: Manage Filters
Sort by: Search results il

Search results
Items: 1 to 20 of 3950

— Best match Most recent
o S b R A i e o o I Vosiscen

Page |1 | of198 Mext>  Lasts>

[”) Panax ginseng and Panax quinquefolius: From pharmacology to toxicology. Results by year A
I Eunctional characterisation and cell specificity of BvSUT1, the transporter that loads sucrose into Results by year & 1. Mancuso C, Santangelo R.
1. the phloem of sugar beet (Beta vulgaris L.) source leaves Food Chem Toxicol. 2017 Sep;107(Pt A):362-372. doi: 10.1016/7ct 2017.07.019. Epub 2017 Jul 8. Review.
Nieberl P, Enrl C, Pommerrenig B, Graus D, Marten I, Jung B, Ludewig F, Koch W, Harms K, Fligge :i’“r““‘if‘;?rszzif‘
Ul, Neuhaus HE, Hedrich R, Sauer N. S »
s:?;i‘:a(f:;gg} 2017 May;19(3):315-326. doi: 10.1111/pib.12546. Epub 2017 Feb 1. p §  cinssiiin DeraioiEE A REviei, o

2. sabouri-Rad S, Sabouri-Rad S, Sahebkar A, Tayarani-Najaran Z.

Similar articles
Downioad CSV Curr Pharm Des. 2017:23(11):1649-1666. doi: 10.2174/1381612822666161021152322. Review.
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KOMMNOHEHTbI FeHHOWN ceTu:

1) rpynna KoOopANHUPOBAHHO 3KCMPECCUPYIOLLIMXCHA FEHOB,
cocTaBnsawowas s4po CeTu;

2) 6enkun, kogupyemble 3TUMU reHaMu;

3) HU3KOMOJIEKYMAPHbIE KOMMOHEHTHLI (TOPMOHbI U Apyrue
CUTHaUIbHbIE MOJIEKY/bl, AHEPTreTUYECKME KOMMNOHEHTHI,
MeTaboNnThbl);

4) cBA3M Mexay y4aCcTHMUKamMu cetu (B TOM Yunce
oTpuuatesbHbIe U MOoMoXNTeNbHbIE OOpaTHbIe CBSA3N).

Mo KonuaHoBy H.A. ¢ coaBT. TEHHbIE CETW // BaBU0OBCKNiA XXypHaUs1 reHeTuKK 1 cenekummn, 2013, T. 17:4/2.

5) N ppyrne dnonornyeckne o6bLEeKTHI



ba3bl OaHHbIX, coaepXXaline NHPopmMaLno No reHamM.

* HGNC
* NCBI Gene (Entrez Gene)
* NCBI Nucleotide (GenBank)

Gent{ards “ e o G e n eca rd S

* Ensembl

UCSC «ucsc Genome Browser
(LD -+ GEO - xpaHunnuuie faHHbIX MO 3KCNpeccun reHos

* Apyrue



HGNC - HUGO Gene Nomenclature Committee

C' | @ www.genenames.or

e [loCTynHa 4Yyepes3 NHTEepHeT Mo {GN —_
a ﬂl p e C y 0G0 Gene Nomendature Comrmities Use * to search with a root symbal (eg ZNF*)

Home Downloads Gene Families Tools Useful Links About Newsletters ContactUs Help VGNC Request Symbol

http://www.genenames.org/ e
e COoep>XXNUT BEPUMDULNPOBAHHBIE | rmommes v

HGNC ID © HGNC:12856

Ha3BaHUA N CUHOHUMbI

NAMES

SYNONYMS & DELTA, "INO80 complex subunit 5", INO80S, NF-E1, UCRBP, "YIn and Yang

LI e n O B e LI e C K I/I X r e H O B . Locus TYPE @ gene with protein product et AR

CHROMOSOMAL LOCATION % 14q32.2

* lpeHTuprnKaTopamMmim ABAAIOTCH :::f_“”’” g_ﬁw
Yynucna. Hanpumep, reH YYl E—
nMeeT ngeHTugumnkaTop 12856.

Mus musculus Yyl MGI: 99150
Rattus norvegicus Yyi RGD:3982
e LOAEPXKNTCA NHPOPMaLU WA 1o
GENE RESOURCES © Entrez Gene: 7528
Ensembl: ENSG00000100811 Region in detail Seguence
/ Vega: OTTHUMGO00000150479 Region in detail Sequence
M I IOI I M M a M UCSC: ucO0lygy.3 Genome browser

NUCLEOTIDE SEQUENCES @& BC020324 C GenBank ENA DDBI]

Y XpOMOCOMHOMY JIOKYCY e

CCDs9957 € CCDS

/ PROTEIN RESOURCES © P25490 O UniProt InterPro PDBe
CC bIJ-I KM I I a ﬂ'pyrme pecypc bl CLINICAL RESOURCES © OMIM: 600013

GeneTests

Orphanet

DECIPHER
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OKHO Oonsa BBOoOda
3anpocos

Mouck OpraHun3mbi

CoxpaHeHue

NCBI| Gene

e loCTyNHa 4epes3 nHTepHeT no

agpecy
https://www.ncbi.nlm.nih.gov/ === e e s

See YY1 YY1 transcription factor
yy1in Homo sapiens Mus musculus Rattus norvegicus All 18

& = (C | & Hag®

= NCBI Resources ¥ How To

https://www.ncbi.nlm.nih.go’

Sign in to NCBI

Create RSS Create alert Help

Hide sidebar >>

Send to: -

n Categories
g e e Alternatively spliced
Annotated genes

Top Organisms [ITree

Mon-coding
() T T Protein-coding Search results Homo sapiens (233)
H e r p M pye M H O p M a I_Il M I-O Pseudogene ) Mus musculus (66)
ltems: 1 to 20 of 1415 Page |1 | of 71 Last >> Rattus norvegicus (25)
Sequence / i : Cyprinus carpio (13}
I_I O I_ e H a M 9 4 7 9 3 K a M OT coitent fi See also 50 discontinued or replaced items. sinocyclocheilus anshuiensis (10)
’ ccDs ; All other taxa (1066)
A Ensembl ame/zane |D | Description Location Aliases
1 1 5 1 a K I e p I/I VI ’ 7 1 5 ety YY1 Chromosome 14, DELTA, INO8OS, NF-
RetSedbena transcription  NC_000014.9 E1, UCRBP, YIN-

. factor [Homo (100238765..100279034) YANG-1
BMPYCOB " -
L] + Current aHper

{human)]
Chromosome

 IpeHTngpnKaTopaMm reHos
ABNAOTCA Yncna. HanpumMmep, =
reH TPaHCKPUMLUMOHHOIO
dbakTopa YY1 4YyenoBeka
nMmeeT naeHTudgumnkaTop 7528, o e e,
MbILLW - 22632, KPbICbI - T
24919, Arabidopsis thaliana - L
QI79ANO0O

YY1 Chromosome 12,
transcription NC_000075.6

factor [Mus {108793269..108816632)
musculus

(house

maouse)] |yy1[ALl Fields] AND

YY1 Chromosome B, NF-E1, NMP-1, NMP1, alivelprop]
transcription  NC_005105.4 UCRBP
factor [Raftus  ({132702443..132726848)
norvegicus

(Norway rat)]

AW4B8674, NF-E1

Search details

el

Search See mare...
zinc finger Chromosome 4, AT4G06634, AtYY1, Yin
(C2H2 type) NC_003075.7 Yang 1

s

Recent activity

Q, CAT2 AND (alive[prop]) (1986)


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

NCBI Gene - H(opMaLUMOHHaA KapTo4dka reHa

& NCBI Resources ™ How To @ Sign in to NCBI
Gene 2 [ scarch
Advanced Help
Full Report ~ | Sendto: Hide sidebar >>
- - Table of contents =
HDAC2 histone deacetylase 2 [ Homo sapiens (human) ] .
ummanry

Gene |D: 3066, updated on 3-Mar-2020 i
Genomic context

+ Summary 21?7 Genomic regions, transcripts, and products
Exprassion
Official Symbol HDACZ provided by HGHC o
Official Full Name histone deacetylase 2 provided by HGHNC Bibliography
Primary source HGNCHGMNC 4853 Phenotypes
See related EnsemblENSG00000196591 MIM:605164 o
Variation

Gene type protein coding
RefSeq status REVIEVWED HIV-1 interactions
Organism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchaontoglires; Primates;
Haplorrhini; Catarrhini; Hominidas; Homo Interactions
Also known as HD2; RPD3; YAF1; KDAC2
Summary This gene product belongs to the histone deacetylase family. Histone deacstylases act via the formation of large
multiprotein complexes, and are responsible for the deacetylation of lysine residues at the N-terminal regions of core
histones (H2A, H2B, H3 and H4). This protein forms transcriptional repressor complexes by associating with many different
proteins, including YY1, a mammalian zinc-finger transcription factor. Thus, it plays an important role in transcriptional General protein information
regulation, cell cycle progression and developmental events. Alternative splicing results in multiple transcript variants.
[provided by RefSeq, Apr 2010]
Expression Ubiquitous expression in testis (RPKM 14.8), endometrium (RPKM 10.6) and 25 other tissues See more Related sequences

Orthologs mouse all Additional links

Pathways from PubChem

General gene information

Markers, Related pseudogens(s), Homology, Gene
Ontology

MCEI Reference Sequences (RefSeq)



NCBI Nucleotide

e https://www.ncbi.nIm.Nih.goV/NUCCOre « ; ¢ & mmmnbininminos

 Konnekuna HyKneoTuaHbIX
nocnenoBaTesibHOCTEN U3
HEeCKONIbKNX NCTOYHNKOB
GenBank, RefSeq, TPA n PDB.

 NpeHTnpnkaTopbl 0ObLIYHO
Ha4YMHaTCA C OBYX 3arjlaBHbIX
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FASTA  Graphics
o Analyze this sequence &
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ol Run BLAST
Locus NM_09348? ?159 bp mRNA linear PRI ©7-0CT-2016 Pick Primers
DEFINITION Homo sapiens YY1 transcription factor (YY1l), mRNA.
ACCESSION  NM_063403 Highlight Sequence Features
VERSION NM 603403.4
KEYWORDS RefSeq. Find in this Sequence
URCE Homo sapiens (human)
ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; ’ —
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; Articles about the YY1 gene

Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 3159)

AUTHORS  Tsang DP, Wu WK, Kang W, Lee YY, Wu F, Yu Z, Xiong L, Chan AW, Tong
JH, Yang W, Li MS, Lau S5, Li X, Lee SD, Yang Y, Lai PB, Yu DY, Xu
G, Lo KW, Chan MT, Wang H, Lee TL, Yu J, Wong N, Yip KY, To KF and
Cheng AS.

TITLE ¥in Yang 1l-mediated epigenetic silencing of tumour-suppressive
microRNAs activates nuclear factor-kappaB in hepatocellular
carcinoma

JOURNAL J. Pathol. 238 (5), 651-664 (2016)

PUBMED 26800240
REMARK GeneRIF: YY1 overexpression contributes to EZHZ recruitment for

H3K27me3-mediated silencing of tumour-suppressive microRNAs,
thereby activating NF-kappaB signalling in hepatocarcinogenesis.
REFERENCE 2 (bases 1 to 3159)

AUTHORS  Nieborak A and Gorecki A.

TITLE Significance of the pathogenic mutation T372R in the Yin Yang 1
protein interaction with DNA--thermodynamic studies

JOURNAL FEBS Lett. 590 (6), 838-B47 (2016)

PUBMED 269160132

REMARK GeneRIF: Significance of the pathogenic mutation T372R in the Yin

Yang 1 protein interaction with DNA--thermodynamic studies: the
mutatinn dnec nnt affart the carondarv ctrurture af sithar zine

A High-Density Map for Navigating the
Human Polycomb Complex [Cell Rep. 2016]

Significance of the pathogenic mutation
T372R In the ¥in Yang 1 p [FEBS Lett. 2016]

Regulation of Transcription Factor Yin Yang
1 by SET7/9-mediated Lysin [Sci Rep. 2016]

See all...

Pathways for the YY1 gene
UCH proteinases

Deubiguitination

TFAP2 (AP-2) family regulates transcription
of growth factors and their receptors

See all...
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Bioecances
Assays & Kits shRNA Primers

i TIRNA ShRNA (AAV)
‘/CprKType HyKHEOTVl,D,HOM nocanenoBaTesZibHOCTU CRISPR

Aliases tor Y¥1 Gene

/ I_I p O luly KTa M r e H a ( C O OT B eTCT By I.O LLI' VI M 6 en K a M ) RIf:i?;Z;:rg:!: Factor 235 Transcriptional Repressor Protein YY1 3 @ TGex

INOB0 Complex Subunit S 234 Yin And Yang 1 *

- 4 Rapid Diagnosis of
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INOBOS 3 4 UCRBP ? interpretation & reporting
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Y134 START ANALYZING

YOUR VCFS

/ External Ids for YY1 Gene
pTOﬂ O ra M HGNC: 12856 Entrez Gene: 7528 Ensembl: ENSGO0000100811 OMIM: 600013 UniProtkB: P25490

Previous GeneCards Identifiers for YY1 Gene
GC14P098216, GC14P094520, GC14P008695, GC14P009774, GC14P100992, GC14P101002, GC14P0B0BES,

/ I_I On I/I M O pm M 3 M y GC14P101020, GC14P101031, GC14P101051, GC14P101071, GC14P101112, GC14P101161, GC14P101221

Search aliases for YY1 gene in PubMed and other databases

¥ ACCOUMNPOBAHHbLIM 3a60/1€BaHNAM

Entrez Gene Summary for YY1 Gene ¢§

/ I_I 6 J'I VI K a LII I/I ﬂ M ¥¥1 is a ubiguitously distributed transcription factor belonging to the GLI-Kruppel class of zinc finger proteins. The protein is involved in repressing and activating
a diverse number of promoters. YY1 may direct histone deacetyl and histone acetyltrar to a promoter in order to activate or repress the promoter,
thus implicating histone moedification in the function of Y¥1. [provided by RefSeq, Jul 2008]
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¢ r e H O M H bl I7I 6 p a y3 e p ﬂln ﬂ VI C C n e ﬂl O B a H I/I ﬂ BLAST/BLAT | BioMart | Tools | Downloads More v _@ ~ Search all species... Loginm&gm A
reHomMmoB NMO3BOHOYHbLIX ( 8 7 BU .D.O B ) . Human (GRCh38.p7) ¥ | | Location: 14:100,238,298-100.262,792 | (SN ak

Gene-based displays

NMHdpopMaLUMOHHAA KapTo4yKa reHa

Yo | &

& Summary Gene: YY1 enscooooo100811
 NopeHTuukaTopbl TUNa ENS Koag opraHmamMa ot y
— Transcript comparison Description YY1 transcription factor [Source:HGNC SymbolAccHGNC: 12856 6]
G/T/P yChno. H an p mnme p , red YYl yeJioBeKa il ée(qasz:c?e‘es Synonyms INOBOS, hsa-mir-6764, UCRBP, YIN-YANG-1, NF-E1, DELTA
E|| L Secondary Structure Location Chromosome 14: 100.238.298-100,252.792 forward strand.

nmeeT naeHtTndukatTop ENSG00000100811, Jirioe . i g P
Oﬂl VI H I/I 3 T p a H C K p VI I-I TO B - E N STO O O O O 6 3 6 3 9 3 ’ gx;g;r‘;?ss tree e a member of 1 Ensembl protein family and i;s associated with 1 phenotype. I
reH YY1 mbium - ENSMUSG00000021264. R—

- Ontologies summary Q
— GO: Biological process

* YnobeH ons npoBefeHns CPaBHUTENbHbIX i A

- Phenotypes CCDs This gene is a member of the Human CCDS set CCDS9957 .1

A
r e H 0 M H bl X VI C C n e ﬂ' O B a H M M . : ?e\:\:rti:n\:?;i;t;on UniProtKB This gene has proteins that correspond to the following UniProtkB identifiers:

i Variant image P25490 &

[l

[l

. - Structural variants RefSeq Overlapping RefSeq Gene ID 7328 & matches and has similar biotype of
e Cooep>XnTtca nHoopmaumna no - Gens sxpresson
. - Regulation i
Ensembl version ENSG00000100811.11

- External references

/ - Supporting evidence Other assemblies This gene maps to 100.704.635-100.749,129¢ in GRCh37 coordinates.
CVIHOH VIMaM, On Vlca HN I'O, ﬂOKaﬂVBaLl,Vl U EF1D History Vse:\rthsstocusir:theGRCha?archwe: ENSG00000100811 & ’

L Gene history

Gene type Known protein coding

/I_I O C n e |D| O B a Te n b H O C T VI £ Coullgis this gaga Annotation method Annotation for this gene includes both automatic annotation from Ensembl and

Havana i manual curation, see article.
4 Custom tracks

/ Alternative genes This gene corresponds to the following database identifiers:
O pTOﬂ O r a M I/I I-I a p a n O ra M th Export data H gene: OTTHUMG00000150479
Annotation Attributes overlapping locus [Definitions &)

=5 Share this page
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UCSC (University of California, Santa Cruz) Genome Browser

https://genome.ucsc.edu/
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Human Gene YY1 (ENST00000262238.8) Description and Page Index

Description: Homo sapiens YY1 transcription factor (YY 1), mRNA. (from RefSeq NM_003403)
RefSeq Summary (NM_003403): YY1 is a ubiquitously distributed transcription factor belonging to the GLI-Kruppel class of zinc |
protein is involved in repressing and activating a diverse number of promoters. YY1 may direct histone deacetylases and histone :
to a promoter in order to activate or repress the promoter, thus implicating histone modification in the function of YY1. [provided by
2008]. Sequence Note: This RefSeq record was created from transcript and genomic sequence data to make the sequence consi:
reference genome assembly. The genomic coordinates used for the transcript record were based on transcript alignments. Public:
RefSeq record includes a subset of the publications that are available for this gene. Please see the Gene record to access additio
##Evidence-Data-START## Transcript exon combination :: M77698.1, BC037308.1 [ECO:0000332] RNAseq introns :: single sam
introns SAMEA1965299, SAMEA 1966682 [ECO:0000348] ##Evidence-Data-END##
Gencode Transcript: ENST00000262238.8
Transcript (Including UTRs)

Position: hg38 chr14:100,238,985-100,282,792 Size: 43,808 Total Exon Count: 5 Strand: +
Coding Region

Position: hg38 chr14:100,239,245-100,277,600 Size: 38,356 Coding Exon Count: 5

Base Position Assembly

dense ¥ hide A

| Page Index Sequence and Links | UniProtKB Comments MalaCards CTD RNA-Seq Expression
Microarray Expression | RNA Structure Protein Structure Other Species |GC Annotations | mRNA Descriptions
|Pa!hways Other Names Methods
Data last updated: 2016-03-28

-] Sequence and Links to Tools and Databases

Genomic Sequence (chr14:100,238,985-100,282,792) mRNA (may differ from genome)|Protein (414 aa)
Gene Sorter Genome Browser |Other Species FASTA | Table Schema |BioGPS CGAP

Ensembl Entrez Gene ExonPrimer GeneCards Gepis Tissue |HGNC

HPRD Lynx MGl MOPED neXtProt OMIM

PubMed Reactome Stanford SOURCE UniProtkB Wikipedia

=] Comments and Description Text from UniProtKB

ID: TYY1_HUMAN

DESCRIPTION: RecName: Full=Transcriptional repressor protein YY1; AltName: Full=Delta transcription factor; AltName: Full=IN
subunit S; AltName: Full=NF-E1; AltName: Full=Yin and yang 1; Short=YY-1;

FUNCTION: Multifunctional transcription factor that exhibits positive and negative control on a large number of cellular and viral g
sites overlapping the transcription start site. Binds to the consensus sequence 5-CCGCCATNTT-3"; some genes have been show
longer binding motif allowing enhanced binding; the initial CG dinucleotide can be methylated greatly reducing the binding affinity.
transcription requlation is depending upon the context in which it binds and diverse mechanisms of action include direct activation
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B 6a3e naHHbIX UCSC genome browser ong 4yesioBeka
npencrtasneHo 82 960 nogeHTNPUKaATOPOB N MHPOPMALLIMOHHbIX
KapTo4yeK. [ eHOB 4YesioBeKa MNno pa3HbiM oueHkaM oT 20 oo 30
ThiCAM.

[Moyemy e Toraa B UCSC genome browser npucyTCcTBYeT Takasa uudpa
82 9607 Mpumep nHpopmaumoHHonm KaptTodykm B UCSC genome browser.

& | @ genome.ucsc.edu/cqi-

(2] Genomes Genome Browser Tools Mirrors Downloads My Data Help About Us

Gene MN1 (uc003adj.3)Pescription and Page Index

Description: Homo sapiens meningioma (disrupted in balanced translocation) 1 (MN1), mRNA.
RefSeq Summary (NM_002430): Meningioma 1 (MN1) contains two sets of CAG repeats. It is disrupted by a balanced translocation (4;22) in a meningioma, and its inactivation may
contribute to meningioma 32 pathogenesis. [provided by RefSeq, Jul 2008]. Publication Note: This RefSeq record includes a subset of the publications that are available for this gene.
Please see the Gene record to access additional publications. ##Evidence-Data-START## Transcript exon combination :: X82209.2, CX866728.1 [ECO:0000332] RNAseq introns ::
single sample supports all introns SAMEA2147975, SAMN0O3465404 [ECO:0000348] ##Evidence-Data-END##
Transcript (Including UTRs)

Position: hg19 chr22:28,144,265-28,197 486 Size: 53,222 Total Exon Count: 2 Strand: -
Coding Region

Position: hg19 chr22:28,146,503-28,196,531 Size: 49,629 Coding Exon Count: 2

Huma

'Fage Index Sequence and Links | UniProtkB Comments | Genetic Associations |MalaCards CTD
Gene Alleles RNA-Seq Expression | Microarray Expression | RNA Structure Protein Structure | Other Species
GO Annotations| mRNA Descriptions |Other Names Model Information Methods

Data last updated: 2013-06-14




B 6a3e naHHbIX UCSC genome browser ongd 4yesioBeka
npencrtasneHo 82 960 noeHTNPUKaATOPOB N MHPOPMALLIMOHHbIX
KapTo4dek. [eHOB YyesioBeka no pa3HbiM oueHkam oT 20 go 30

TbICAY.
[Toyemy e Toraa B UCSC genome browser npucyTCcTBYyeT Takasa uudpa

82 9607

B UCSC genome browser ngeHTUpuKaTopom «uc Tpu umdgpbl Tpn 6ykebl . umngppa» (UCSC ID)
obo03HavYaeTCcsd OANH U3 TPAHCKPUNTOB reHa. B obuiem ciyyae € reHa MOXXeT CHUTbIBATbCS
HECKOJIbKO YHKLIMOHAIbHbIX TPAHCKPUNTOB.

Genomes Genome Browser Tools Mirrors Downloads My Data Help About Us

Gene MN1 (uc003adj.3)escription and Page Index

Description: Hnm"zs meningioma (disrupted in balanced translocation) 1 (MN1), mRNA.

Huma

RefSeq Summary ( 002430): Meningioma 1 (MN1) contains two sets of CAG repeats. It is disrupted by a balanced translocation (4;22) in a meningioma, and its inactivation may
contribute to meni 2 pathogenesis. [provided by RefSeq, Jul 2008]. Publication Note: This RefSeq record includes a subset of the publications that are available for this gene.

Please sop tlu..n. ) rel b mmnans AadAditianal rodkliastiaemes HHCuiAdamas Mata OTADTHSY Tramaarimd avan saamahimatias o YWOOIN0 9 MW OL2T7TO0 4 TE/AM2ANCWI29 DR A ans indbeamn o

single sampl

Transcript (|
Position:| Known Genes

Coding Re
Fl }; MN1 (ucB03adj.3) at chr22:27748277-27801498 - Homo sapiens meningioma (disrupted in balanced translocation) 1 (MN1), mRNA. (from RefSeq NM_002430)
Position: | MN1 (uc@62csm.l) at chr22:27750864-27796896 - The sequence shown here is derived from an Ensembl automatic anmalysis pipeline and should be considered as preliminary data. (from UniProt H7C1@5)

MN1 (ucBl@gvg.6) at chr22:27750678-27791883 - meningioma (disrupted in balanced translocation) 1 {from HGNC MN1)
Page Inde
Gene Allele

GO Annotations| mRNA Descriptions |Other Names Model Information Methods
Data last updated: 2013-06-14




GEO - Gene Expression Omnibus OTHOLUEHUA MeXAy
e https://www.ncbi.nlm.nih.gov/geo/ nnatpopMmamm,

e JlaHHble NO 3KCNpeccu reHos. cepussMum M odpasuamu
BbicokonpousBoanTeSIbHbl€ 3KCNEePUMEHTbI MO

OLIlEHKe YPOBHEN 3KCNnpeccun reHos (MeToabl
OHK-Mmukpodnnos n RNA-seq).

* NopeHTndumkaTopsbl ond DataSet - GDS4uncno um
ona DataSeries - GSE4yncno. Hanpumep, cepud
SKCNepuMeHTOB, MOCBALEHHbIX aHann3y
YPOBHSA 3KCNpeccnm reHoB B HelLa KneTkax npwu
HOoKayTe reHoB YY1 un YY2, nmeet
nopeHTndpunkatop GSE14964; DataSet -
GDS3788, a oTAeNbHbIN SKCMNEPUMEHT 3TOW

Mnatdopmbl Obpasubl Cepuun
e e e

icxogHble

[Neperpyn

<) T 9

cepum - GSM373617. Il

« Copoepxmntca nHdpopmaumnd no: g - e
v’ n3aHy 3KCNepUMEHTOB, 3 Habopel Pe:ﬁg;;g;bl

v'MeTofaM, y4aCTHUKaM, nybnvkaumsam o HabopoB.

v Cbipble 1 4YaCTO HOPMUPOBAHHbIE AaHHbIE MO
3KCNpeccuu


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

ba3bl JaHHbIX, coaepXxXalwune nHPopmMmaLunio o
MOoJINMOPMN3IMeE B NreHaX
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Short Genetic Variations ﬁ ° d b S NP

—NCBI + ClinVar
SNPedia * SNPedia
@ GWAS Catalog ° GWAS




dbSNP

o https://www.ncbi.nlm.nih.gov/SNP/

« CooepXuT MHGpopMauuio no
nonnmMmopgpumimy 10 opraHmsmos. A4
4yesiloBeKa npencrtassieHa nHpopmauuns no
bonee yem 600 MJIH KOPOTKUX BapuaLini.

* NpeHTndpnkKaTopbl HAYNHAKTCA C OABYX
bykB rs nasiee 4mncno. Hanpunmep,
nonMopdpPn3mM B reHe 4yesioBeka YY1
nMmeeT ngeHTundpukaTop rs61992955.

« ConepXuT nHpopmMayuio no

v'YacToTaM BCTPEe4aeMoCTN reHeTUYEeCKOro
BapuMaHTa B pa3HbiX MONYyAALMNAX

vTo3nymm B reHome
v ®IaHKUPYIOLWMM MOC/Ief0BaTes/IbHOCTAM

v addeKkTy n ap.

dbSNP ..

aemabic Yanations

Reference SMP (rs) Report

& Uwiich 1o chassic st

NMHcopMaLMOHHaA KapTo4yKa Bapuauy

rs61992955

Organism
Padition
Alleles
Variation Type

Fraguamncy

| Variamt Details

Clinical Significan

Freidency

(=

Homo sapeans
chri4: 100ZTA455
(PRGN

SHV Singhi ucheo
C=0, 04044, (5205

C=0.0508 1576/ 4
L= 030 {150,500

Genomid

LR T

GRCKRZT
GRCNET
GRChER
GRChZE

Y1 Reld

{21 £8

Clinical Significance Mot Reposted in ClinVar

Gene : Conseguends V1 Intron Vasant
Pubdications 0 criations
Genamic Visw Se0 Fa i) SR e

B*»8 @

Current Bubld 152
Released Cotober 7 3018

vl Ret

Changs

W _DD0004 82, 16074082 5650
NC_000014,8:2, 100 T403E5G=K
W _on0004, 0.8, 1003 744556
NC_DD00LE, B8, 10 TA4 550 -A
NG_D45908, 1:8. 407 245>

NG 046508, 138,407 2454
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B 6a3e gaHHbiXx dbSNP onsa reHa AGBL4 npucyTcTtByeT nHgopmauumsa no 221 431 SNP, a and reHa
GALE Tonbko no 2 843 SNP. Yucno 221 431 B ~78 pa3 6onblue yucna 2 843.
3Ha4YuUT N 3T0 4TO reH AGBL4 B BonbLuen cTeneHn NOABEP)KEH MyTareHesy?

Human Gene AGBL4 (uc001cru.2) Description and Page Index Human Gene GALE (uc001bhx.1) Description and Page Index

Description: Homo sapiens ATP/GTP binding protein-like 4 (AGBL4), mRNA. Description: UDP-galactose-4-epimerase
Transcript (Including UTRs): Transcript (Including UTRs):
Position: chr1:48,998,527-50,489.626 Size: 1,491,100 Total Exon Count: 14 Strand: Position: chr1:23,994 676-23,999 881 Size: 5,206 Total Exon Count: 12 Strand:
Coding Region: Coding Region:

Position: chr1:48,999,845-50,489,468 Size: 1,489,624 Coding Exon Count: 14 Position: chr1:23,995,026-23,998,084 Size: 3,059 Coding Exon Count: 10

|SNP v ||AGBL4 Il s:arcn | [sNP v

Create alert Advanced Help Create alert  Advanced Help
Display Seftings: = Summary, 20 per page, Sorted by SNP_ID Sendto:~  Fiiters: Manage Filters Biepity Settinga: ~~Summaty, 20 pecpagey; Soriad Iy SKe 1 . e s
. Find related data =
s h Find related data A Search res =
earch res Database: | Select v
Database: | Select x. Items: 1 to 200K 2843 Page[1 |of143 Newt>  Last>> el
Items: 1 to 200 221431 Page [1 | of 11072 MNext> | Last>> S,
rs28940885 [Homo sapiens]
rs17378497 has merged into rs355206 [Homo sapiens] i !
1. CCCAGCCTGGCCCAAGAGGAGCTGG [A/G]1GTGGACAGCAGCCTTAGGGLTGGAC Search details z3
ATAAAAACTGTCTTTTCAGTTAAGG [A/C]AAACCTGCTTTTGACCCTTTCCAAA Search details = o L [GALETATL Fields]
Ch : 1:49206502 - Gene: GALE (GeneView)
romosome: ¥ AGBLA[ALL Fields] Functional Consequence: missense
Gene AGBL4 (GeneView) Eonseg
Functional Consequence: intron variant g:!e\_e (‘)ﬂg'”'r . g(g::rm\me)fA(germime)
Validated: by 1000G,by 2hit 2allele by cluster,by frequency s Wl ] L 4
Global MAF A=0.4081/2049 Validated: by 1000G by cluster.by frequency
. i " e Global MAF: T=0.0020/10 Search —
HGVS: NC_000001.10:0.49672174C>A, NC_000001.11:0.49206502C>A, e NGC._000001,10:9.24122673C>T, NG._000001. 11:5.23796183C=T,
NM_001323573.1:¢ 413+39268G>T, NM_001323574.1:¢.413+39268G>T, Beanh — NG._007068.1:0.9622G>A, NM_000403.3:c.956G>A, NM_001008216.1:c.056G>A,
NM_001323575.1:c.377+39268G>T, NM_032785.3.c.377+39268G>T, NM_001127621.1:c.956G>A, NP_000394.2:p. Gly319Glu, NP_001008217.1:p.Gly319GIu, o
NR_136623.1:n.410+39268G>T, XM_005271284.1:c 413+39268G>T, NP_001121083 1:p.Gly319GIu, XM_005245833 1. 1066GA, Recent activity =
XM_011542308.2:c.413+39268G>T, XM_011542310.2:c.413+39268G>T, . XM_005245634.1:c.1066G>A, XM_005245835.1:¢. 1066G>A, Tum OF Clear
XM_017002595.1:c.377+30268G>T, XM_017002596.1:c.377+39268G>T, Recent activity & XM_005245836 1:C.874G=A, XM_005245837.1:0.764G A,
XM_017002597.1:c.377+30268G>T, XM_017002598.1:c.377+39268G>T N p— XP_D05245880.1:p.Gly356Ser, XP_005245891.1:p. Gly3565er, Q GALE (26843) -
XP_005245892.1:p. Gly3565er, XP_005245893.1:0.Gly2925er,
AGBL4 (221431) XP_005245894 1:p.Gly255GIu
r$17379875 has merged into rs4926831 [Homo sapiens] %, ¢ S —— Q, AGBL4 (221431)
2. v N te o
TGCTAAGCTCTGTGTTTGAGCCTCALC/T]GATTTGTCAAATGAATGAGATATGG Q Titin (3871) 1528840864 [Homo sapiens] Q Titin (3671)
Chromosome: 1:49824429 il 2
Gene: AGBL4 (GenaView) Q Titin TTN (1) AAGGGCCACATTGCAGCCTTAAGGA [A/G] GCTGAAAGAACAGTGTGGCTGCCGE Q@ Titin TTN (1)
Functional Consequence: intron variant SNF Chromosome: 1:23796722
Validated: by 1000G,by 2hit Zallele,by cluster,by frequency.by hapmap Gene: GALE (GeneView)
Global MAF: T=0.2883/1444 Q_ dystrophin DMD () Functional Gonsequence: missense Q. dystrophin DMD (8)
HGVS: NC_000001.10:9.50280101C>T, NC_000001.11:9.49824428C>T, SNF Allele Origin: G(germiine)/A(germiine)
NM_001323573.1:c.157+26967G>A, NM_001323574.1:c.157+26967G>A, Clinical significance: Pathogenic
NM_001323575.1:c.167+26967G>A, NM_032785.3:.157+26967G=A, Q, dysirophin (7) . Validated: by 10006, by cluster.by frequency See more.
NR_138623.1:n.315+26967G>A, XM_005271284.1:c.157+26967G>A, Global MAF €=0.0082/41
XM_011542308.2:.157+26967G>A, XM_011542310.2:c.157+26967G>A, HGVS: NC_000001.10:0.24123212T>C, NC_000001.11:9.23786722T>C

XM_017002595.1:c.157+26967G>A, XM_017002596.1:c.157+26967G>A, See more...
XM_017002597.1:c.157+26967G>A, XM_017002598.1:¢.157+26967G>A

NG_007066.1:9.9083A>G, NM_000403.3:c.770A>G, NM_001008216.1:c.770A>G,
NM 001127671 1 770A>6G NP 000384 20 | ve257Arm NP 001008217 10 | va257Am



B 6a3e naHHbIX dbSNP gna reHa AGBL4 npucyTtcteyeT nHgopmauma no 221 431 SNP, a gond reHa

GALE Tonbko no 2 843 SNP. Yucno 221 431 B ~78 pa3 bonblie yncna 2 843.
3Ha4nT N 310 4TO reH AGBL4 B Boniblien cTeneHn NoaABEP)KEH MyTareHesy?

HnuvHa reHa AGBL4 coctasnsgeT 1 491 100 n.H., a reHa GALE - 5 206 n.H., T.e. reH AGBL4 B 286 pa3
onnHHee reHa GALE. Taknm obpa3som, B reHe AGBL4 Ha 100 n.H. npuxogntcsa 14,85 SNP, a B reHe
GALE - 54,61, T.e. 4nC/0 N3BECTHbIX MyTauun Ha n.H. B reHe GALE 3Ha4ynTenbHO NpeBoCXoa4nNT 3TO

Xe yncno onga reda AGBLA4.

Human Gene AGBL4 (uc001cru.2) Description and Page Index

Description: Homo sapiens ATP/GTP binding protein-like 4 (AGBL4 ), mRMNA.
Transcript (Including UTRs):

Position: chri:48 998 527-50 489 628 Siza: 1.491 100 Eotal Exon Count: 14 Strand: -

Coding Reglon:

Positlon: chri:48 999 845-50,489 468 Size: 1,485,524 Coding Exon Count: 14
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Human Gene GALE (uc001bhx.1) Description and Page Index

Description: UDF'-ﬂalﬂC‘tG&E-ii-Ep'rFFMEE

Transcript {Including UTRs):

Position: chri:23,854 67623990 808 Sira: 5 204 Fetal Exon Count: 12 Strand: -

Coding Region:

Position: chr1:23,955.026-23.930.084 Size: 3,059 Coding Exon Count: 10
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ClinVar

e https://www.ncbi.nlm.nih.gov/clinvar/

e CoOoepXuT MHPpopMauUno No

reHeTn4eCKMM BapmnaHTaM HeJl10OBEKa

N NX CBA3U C 3aboneBaHNaMMN.

* NopeHTumnKaTopbl - Yncna, HO
TaK>Xe NCcnosb3ytTcs bonee

pPa3BeTHYTble Ha3BaHUA. Hanpumep,

BapuaHT reHa 4esioBeka YY1 nMmeetr
noeHtTndpurkaTop 91950, a Takxe
NM 003403.4:c.1115C>G
(p.Thr372Arg).

e CogepXuT nHgpopmaLuio no

v KANHWYECKOWM 3HaYMMOCTM
reHeTU4eckKoro BapuaHTa

vTUNy reHeTn4ecKoro BapmaHTa
v'To3uunm B reHoMe n B benke

2 NCBI  Resources ¥ How To (&

ClinVar | ClinVar

Home About ¥ ACcess

NM_003403.4(YY1):c.1115C>G (p.Thr372Arg)

Variation 1D: ) 91950
Review status: ) (0/4) no asse

Interpretation §

rtion criteria provided

Clinical significance
Number of submission(s):

See supporting ClinVar records [

Allele(s) @ Goto: (¥ (2

NM_003403.4(YY1):c.1115C>G (p.Thr372Arg)

Allele 1D: 97428

Variant type: single nucleotide variant

Cytogenetic location: 14g32.2

Genomic location: Chr14: 100277470 {on Assembly GRCh38)
Chr14: 100743807 (on Assembly GRCh37)

Protein change: T3r2R

HGVS: NG_046908.1:9.43706C>G

NM_003403.4:c.1115C>G
NP_003394.1:p. Thr372Arg

Links: UniProtkB: P25450#VAR_074172
dbSNP: 386834266

NCBI 1000 Genomes Browser. T 13386834266

Molecular consequence

NM_003403.4:c.1115C>G: missense variant [Sequence
Ontology SO:0001583]

NMudpopmaumoHHan KapTqua BapuaHTa

< C | @ HagexHbit | https)//www.ncbi.nlm.nih.gov, var/var

b Help « Submit * Statistics + FTP ¥

1 Affected gene

YY1 transcr Iption factor (YY1) [Gene
OMIM - Variation Viewer]

Q, Search ClinVar for variants within *

Go to: Q, Search ClinVar for variants includit
YY1

Variant frequency in dbGaP &)

NM_003403.4{YY1):c.1115C>G
(p.-Thr372Arg)
GRCR3T Ghri4:100743807

Called Potenti:
lants ariant:
Sample no data 0 of 409(

Browser views

RefSeqGene

\ariation Viewer [GRCh38 - GRCh3T7]
UCSC [GRCh38/hg38 - GRCh3T/hg19

Related information
dbSNP

Gene
MedGen
Ralatard nanas isnacifiri
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SN Ped ia NMHdpopMaumMoHHaA KapTodyka nonuMmopdpusma

 [loCcTynHa Yepe3 MHTEPHET Mo agpecy £ 2 9D el
https://www.snpedia.com/ SNPedia ) o __ B
A® pycckuit  OBcyrnerne Bknan Cosnats yuéTHyio sanice Boiti
 OpraHu3soBaHa B popme Bukunnegnn. Jlrobown il
XKENaLWUNN MOXXET BHOCUTb U U3MEHSATb Hasutas
VI H ¢)O p M a LI' VI I.O rl O rl On VI M O p(b VI 3 M y LI en O Be Ka VI Cmames Obcywgenne PegawTvpoBaTth ¢ nomolsio dopmel  Npasute  Wctopua
e r O C B ﬂ 3 VI C 3 a 6 On e B a H VI ﬂ M VI . Have questions? Visit hittps:/iwww.reddit.com/r/'SNPedia
* licnonb3yloTcsa naeHTugunKaTopbl 13 6asbl rs2494262
OaHHbIX dbSNP - Ha4dmMHatoTCa € ABYX OYKB rs
panee 4ncno. Hanpumep, NoMMOpGU3M B rexe b e e e T
yenoseka FCER1A nmeeT nageHtndmnkaTop e |
PMID 188462283] Genome-wide scan on total serum evels Bt e DS
rS 2 4 9 4 2 6 2 . i[dentiﬁes FCER?Kis novel susceptibility locus. ; n:t: [3‘:—:3:1325"3”1 '
° C 0) ﬂl e pm NT NH ¢) (o) p Ma LII MO MO [PMID 23525950] Single-nucleotide polymorphisms of allergy- Reference QSBR;:;:i:
related genes and risk of adult glioma Chromosome 1
/ ) Position 159283882
Kn VI H VI l'I eC KO VI 3 H a l'I VI M OCT I/I |_| On VI M O p$ I/I 3 M a BRI 254190501 Assnriatinn nf ECERANA nanatin nalumarnhicme Gene FCER1A
GWAS Ctlg  rs2494262
v Mo31unmn B reHome -
Magnitude
v ' YacToTaM BCTPE4YaeMOoCTU aslJiesibHbIX B -

BAapPMaHTOB B Pa3HbIX MOMNYJIALNAX

v My6avkaumsam u ap. ==



https://www.snpedia.com/
https://www.snpedia.com/

GWAS Catalog

[oCTynHa 4Yyepes3 NHTEepHeT no agpecy
https://www.ebi.ac.uk/gwas/ € [ & v | e ki

« Conoep>XUT nHopMaLno No CBA3N
NONMMOPPU3IMOB 4YesloBeKa U C
3aboneBaHUAMU N HEHOTUMAMM.

 icnonb3yTCca naeHTUupnKaTopbl 13
6a3bl AaHHbIX dDSNP - Ha4ynHatoTCH C
nByx OykB rs ganee 4mucso. Hanpumep,
nonanMmopdursm B reHe Yyesnoseka YY1
nMmeeT naeHTNPrKaTop rs2766692.

Search results for rs2766692

o C O ﬂ' e pm NT NH q) O p M a LII N I'O N O SHowxmE-jor Download association resuits &

Studies o

NHudpopMmaumMoHHaAA KapTouyka nonuMmopdpusmMa

|
taon  About  emeL-esl i [N e

GWAS Catalog

The NHGRI-EBI Catalog of published genome-wide association
studies

rs2766692 Q

Refine search results -~

/ . o Srud}es Expand all studies
ssociations
ACCOLlI/II/IpOBaHHbIM 3a6oneBaHMﬂM M Author° Date qurnaio Association
Catalog traits [ 5] It 21 I Title © Reported trait © I count © It
@ e H OT VI I-I a M Kang SJ 2012- Genes Family-based Electroencephalographic 8 +

Filtar resulls by (PMID: 05-03  Brain genome-wide traits in alcoholism
22554406) Behav association study of

\/ I_I O 3 VI LII VI Vl B r e H O M e E;value < x10 & frontal @ oscillations

v'YacToTaM BCTpe4yaemMocTu pssosiations
noaMMopdu3sMa B pasHbIX NONYAALNAX -

v ybnvkauuam n op.


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

ba3bl OaHHbIX, cogep>Xalme nHdbopmaunto no benkam
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Uniprot (Universal Protein Resource)

http://www.uniprot.org/

ConepXnTt uHGOPMaLUIO MO CTPYKTYpE n
dyHkumam benkos 457010 bakTepuin, 168308
BUpPYycoB, 12163 apxen, 894013 sykapuor.

Ba3a conepxuTt ABa pa3gena: 1) % Swiss-Prot,
BKJIIOYAOLWMW KapTo4km 6enkos,
MPOAHHOTMPOBAHHbLIE BPYYHYIO 3KCMepTaMu;

2) = TrEMBL, Bko4aloWmm KapTodky 6enkos,
cthopMMPOBaHHbIE aBTOMAaTUYECKNMUN CPpeACTBaAMMN.

NoeHTudmkaTopbl ABYX TUMOB 1) WWeCTb 3HAaKOB:
UM pbl 1 3arnaBHble DYKBbI 2) KOPOTKOE Ha3BaHUe
benka_opraHusm. Hanpumep, benok YY1 yenoseka
P25490 n TYY1 HUMAN, Mbiwn - Q00899 n

TYY1 MOUSE.

Cooep>XuUT nHopmaLuno no

v CMHOHUMaM N PYHKLUNAM

v Jlokannsaumm B KNeTke
v MocneposBaTeNbHOCTU U OpP.

JNlandxak

HOYJV7 _HUMAN

Unreviewed (TrEMBL)

NMHdpopMauMOHHaA KapTo4uKa benk

£ C | ® www.uniprot.org/uniprot/P25450 w| &

Urﬂan.I:.;

BLAST Align Retrieve/ID mapping Peptide search

UniProtKB - P25490 (TYY1_HUMAN)

Display
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Publications
Feature viewer

Feature table
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B other tutorials and videos

| BLasT | | B3 Format || r Add to basket || ® History | B Help video

% Feedback

Protein | Transcriptional repressor protein YY1

Gene YY1

Organism | Homo sapiens (Human)

Status h Reviewed - Annotation score: ®@®®® - Experimental evidence at protein level!

®  Function'

Multifunctional transcription factor that exhibits positive and negative control on a large number of cellular and viral

i
== genes by binding to sites overlapping the transcription start site, Binds to the consensus sequence 5'-CCGCCATNTT-3';

some genes have been shown to contain a longer binding motif allowing enhanced binding; the initial CG dinucleotide

) can be methylated greatly reducing the binding affinity. The effect on transcription regulation is depending upon the
Y context in which it binds and diverse mechanisms of action include direct activation or repression, indirect activation or

repression via cofactor recruitment, or activation or repression by disruption of binding sites or conformational DNA

— changes. Its activity is regulated by transcription factors and cytoplasmic proteins that have been shown to abrogate

or completely inhibit YY1-mediated activation or repression. For example, it acts as a repressor in absence of

) adenovirus E1A protein but as an activator in its presence. Acts synergistically with the SMAD1 and SMAD4 in bone
¢ morphogenetic protein (BMP)-mediated cardiac-specific gene expression (PubMed:15329343). Binds to SMAD binding

elements (SBEs) (5'-GTCT/AGAC-3") within BMP response element (BMPRE) of cardiac activating regions. May play an

= important role in development and differentiation. Proposed to recruit the PRC2/EED-EZH2 complex to target genes

that are transcriptional repressed. Involved in DNA repair. In vitro, binds to DNA recombination intermediate structures

| (Holliday junctions). € 3 Publications ~

| Proposed core component of the chromatin remodeling INO80 complex which is involved in transcriptional regulation,
" DNA replication and probably DNA repair; proposed to target the INO80 complex to Y¥1-responsive elements.

# 2 Publications «

i Sites


http://www.uniprot.org/
http://www.uniprot.org/

NCBI Protein

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

Copep>XnTt mHhopmMauumio no
AMWUHOKWNC/IOTHLIM MocsiefoBaTe/IbHOCTAM
6eNKoB pa3sINYHbIX OPraHN3MoB.

Ncnonb3yoTca noeHTUprUKaTopbl pa3inyHbIX
6a3 moaHHbIX, Taknx Kak GenBank n RefSeq.
Hanpumep, 6enok YY1 yenoseka nmeer
noeHtTndpmnkatTop AAH65366.1

Cooep>XuUT nHpopmavluno no

v OpraHu3Mam, TaKCOHOMMNYECKOMY

MOJIOXKEHUNKO OPraHN3Ma

v Ccbl/IKM Ha nybankauum

v PasmeTKe YHKLMOHaIbHLIX CanToB benka

v  AMUHOKMNCNOTHON nocienoBaTeNbHOCT U Ap.

NMudpopmMmauuoHHan

L C | & HagexHeiid | https://www.ncbi.nlm.nih.gov.
& NCBl Resources ¥ How To (¥
Pr(}tEIn | Protein ¥

Advanced
GenPept ~

YY1 transcription factor [Homo sapiens]
GenBank: AAH65366.1

Identical Proteins FASTA  Graphics
Go to:
LOCUs AAHGB5366 414 aa

DEFINITION YY1 transcription factor [Homo sapiens].

ACCESSION AAHG5366

VERSION AAHG5366.1

DBSOURCE accession BCB65366.1
KEYWORDS MGC .

SOURCE Homo sapiens (human)

ORGANISM Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

KapToika benka

PRI 15-JUL-2006

Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;

Catarrhini; Hominidae; Homo.
REFERENCE 1 (residues 1 to 414)

AUTHORS Strausberg,R.L., Feingold,E.A., Grouse,L.H., Derge,].G.,
Klausner,R.D., Collins,F.S., Wagner,L., Shenmen,C.M., Schuler,G.D.,
Altschul,S.F., Zeeberg,B., Buetow,K.H., Schaefer,C.F., Bhat,N.K.,
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Region 385..407

/region_name="C2H2 Zn finger"”

/note="C2H2 Zn finger [structural motif]"

/db_xref="CDD:275368"

Site order(385,390,403,407)
/site type="other"
/note="Zn binding site [ion bindingl"
/db_xref="CDD:275368"

cos 1..414
/gene="YY1"
/gene_synonym="DELTA"
/gene_synonym="NF-E1"
/gene_synonym="UCRBP"
/gene_synonym="YIN-YANG-1"
/coded by="BCB65366.1:46..1296"
/db_xref="GeneID:7528"
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/db_xref="MIM:600013"
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1 masgdtlyia tdgsempaei velheievet ipvetiettv vgeeeeeddd dedggggdhg

61 gggghghagh hhhhhhhhhh ppmialqplv tddptqvhhh gevilvqtre evvggddsdg
121 lraedgfedq ilipvpapag gdddyieqtl vtvaaagksg gggssssggg rvkkgggkks
181 gkksylsgga gaaggggadp gnkkwegkqv giktlegefs vimwssdekk didhetvvee
241 giigensppd yseymtgkkl ppggipgidl sdpkglaefa rmkprkiked daprtiacph
301 kgctkmfrdn samrkhlhth gprvhvcaec gkafvesskl krhqlvhtge kpfgctfegc
361 gkrfsldfnl rthvrihtgd rpyvcpfdge nkkfagstnl kshilthaka knng
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PDB - Protein Data Bank I/IHd:opMau,MOHHaﬂ KapTouka Genka

e http://www.rcsb.org/pdb/home/home.do ¢ G [ wwwscsbaorg/pd/explore/explore dorskructureid-10G8

RCSB PDB Deposit ~ Search~ Visualize - Analyze ~ Download ~ Leam ~ More ~

ComepXnTt mHopMmauuto no 3D CTPYKType
6enkoB 1 6e1KOBbIX KOMMNIEKCOB Pa3/INYHbIX

1‘*"‘ An Information Portal to . T
O p ra H VI 3 M O B . 0 3‘_‘“;} 127823 Biological Search by FUB I, author, macromoiecule, sequence, or ligal H
PROTEIN DATA BANK i Advanced Search’| Browse by Annotations | Search History {7) | Previous Resufts (6]
* NpeHTndmkKaTopbl YeTbipe cCMMBONa: LN@pPbI Dbk T g Sivchrsione 3 Mo,

n 3arnaBHble 6ykBbl. Hanpumep, 6enok
H U M AN E RYTH RO CYTE C ATA L AS E UM e eT 3D View Annotations Sequence Sequence Similarity Structure Similarity Experiment

naoeHtTngpunkatop 1DGB. T o B Disly Fils -
Cooep>XUT nHopmMauuo Mno

HUMAN ERYTHROCYTE CATALASE
DOI: 10.2210/pdbidgb/pdb

Classification: OXIDOREDUCTASE
Deposited: 1999-11-23 Released: 2000-02-11
Deposition author(s): Putnam, C.D., Arvai. A.S.. Bourne. Y., Tainer. J.A.

Organism: Homo sapiens

S0 19BUDD

v dyHKUNKM benka

v CCbINKU Ha nybankaumm

‘/ Structural Biology Knowledgebase: 1DGB (»23 annotations) [EEEEEE
JInraHoam
‘/ Experimental Data Snapshot wwPDB Validation & 3D Report || Full Report
3 D CT KT e Method: X-RAY DIFERACTION Metric Percentile Ranks value
py y p & View in 3D: NGL or JSmol or PV (in Resolution: 2.2 A |— dff”::“: L i _:UM
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‘/ A Simple Viewer Protein Workshop : e
BTO p VI L'I H O VI CT py KTy p e 6 efl K a VI D' p . Ligand Explorer Kiosk Viewer Literature
Protein Symmetry: Dihedral - D2 (View

in 30) Active and inhibited human catalase structures: ligand and NADPH
Protein Stoichiometry: Homo 4-mer - A4 binding and catalytic mechanism.

Putnam, C.D., Arvai. A.S. Bourne, Y., Tainer. J.A.

Biclogical assembly 1 assigned by

authors and generated by PISA (2000) J.Mol.Biol. 296: 295-309
(software)
PubMed: 10656833 [EX =)
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ba3bl AaHHbLIX, coaepxalline nHpopmayno no MMKPoPHK
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MmIiRBase

* http://www.mirbase.org/

« CooepXut MHdopmMauuio no
CTPYKTYpe u
nocnenoBaTeNbHOCTU MUKPOPHK
223 OpraHmM3mMos.

* NpeHTPUKaTopbl:Ml 3aTeM ceMb
undpp. Hanpnmep, mMnkpoPHK
MbILLM MMu-mir-302b nmeet
noeHtTngpukatop MI0003716.

e CooepXuT nHpopmauuno no

v ocnenosaTeNbHOCTU WMUILKN
v'CcbIIKM Ha nybnvkaumm
v'PacrosioXXeHuo B reHoMe

v 3pensiM MUKPoPHK 1 gp.

Genome context B RPIiTL7PLE

NUHdpopMauMOoHHaA KapTodka MUKPOPHK

C | @ www.mirbase.org

miRBase MANCHESTH

Stem-loop sequence mmu-mir-302b

Accession RYsEXTEL
MGI:Mir302b

Symbol

LT LGl Mus musculus miR-302b stem-loop
LeLHERETGTM MIPFOO00O71; mir-302
guucc a uu au ucugu au
5' CUUC acu aacauggga gouu cuc ¢
L L L O L |

[11
Stem-loop 3! gaag uga uuguaccuu ugaa gag g
----u a uu cg ----u aa

1633 reads, 84.5 reads per million, 35 experiments

Deep g
sequencing £

GUUCCCUUCAACULLAACALGGGARUGCUUUCUGUCUCAUCGAAGAGUAAGUGCLUCCAUGUUUUAGUAGRRGL

(o101 [ (7- 0 Feedback: Do you believe this miRNA is real? Yes (+4) | No (-0) | Leave comment

Mouse miR-302b was verified experimentally by Mineno et al using MPSS
technology [1]. The MPSS protocol used provides 22nt sequences, but the true
(o111 Gl extents of the mature miRNA are not reliably obtained. The mature sequence shown
here represents the most commonly cloned form from large-scale cloning studies
[2]. The 5' end of the miRNA may be offset with respect to previous annotations.

Coordinates 3 .
(GRCm38) Overlapping transcripts

antisense ENSMUST00000029588;
127545301 [+] Larp7-201; intron 8


http://www.mirbase.org/
http://www.mirbase.org/

: NHudpopMmaumoHHaa KapTouka MUKpoPHK.
mi R D B http://www.mirdb.org/miRDB/index.html

E
CoaepXxut uHpopmauymio o0 nocnegoBaTesibHOCTAX MUKPOPHK 1 unx, m| DB
CMPOrHO3MpPOBaHHbLIM C MOMOLLLI0 BUOMHAIOPMATMKN, MULLEHAM AJ19 TEHOMOB

yesioBeka, MbILN, KPbICbl, COBaKN 1 KypuLbl.
MicroRNA and Target Gene Description:

NaeHTudunkaropsl: HazsaHne MnMkKpoPHK. Hanpumep, hsa-miR-302b-3p.

mIiRNA Name hsa-miR-302b-3p mMIRNA Sequence UAAGUGCUUCCAUGUUUUAGUAG
. o Previous Name hsa-miR-302b

v I_IpI/ICTaBKa «Mmir» OTAG]‘IHETCH Aeq)I/ICOM, BC]'Iep' 3a Hen Cﬂe.ﬂ'yeT HOMep, Target Score 100 Seed Location 984, 1137, 1538, 1600, 3494

roBOPSILLMIA O Nopsiike UMeHoBaHWs (Mir-123 6bin1a OTKPbITA M HA3BAHA PAHBLUE,  wesrceneso  s5iss Ny -

yem m|r_302) Gene Symbol YOD1 3' UTR Length 5171

' Gene Description YOD1 deubiquitinase

v «mir-» 0603Ha4aeT npe-M1MkpoPHK, «MIR-» reH, Koavpyowmin MmkpoPHK, a i epmnon

«MiR-» — [1/151 0603HAYEHIS! 3PESIOii POPMBbI. e o s AR e TR

121 TTAAAACCAC TAAGACACTG AAATTCCTTG TTAAGATTAA AATTAGTGTG CAAGTTTACA
181 GATGTGTGTC TACAGTGGTA AACTGTACAT ACATGCCTCT TTCTGCTGGA GTGACAGAAT

v’ K nassaHuio MukpoPHK ¢ nocnegosatenbHOCTAMM, OT/IMYAIOLMMUCS Ha OAMH A7 RETCNTOT TACCACCTAC TEACACTEA CTCANGITTE MEATTCAGTA TTATAAMCTS
UM ABa Hykneotunga, npunucbisaeTcsa cTpoyHas 6ykea (miR-123a 1 miR-123b).

v’ Mpe-mukpoPHK, aatowme Havano Ha 100 % naeHTnyHbIM MUKpoPHK, HO mi DB
NOKa/In30BaHHbIe B pasHbIX MecTax reHoma, MMeroT B HasBaHun Lmdpy,
otaeneHHyto geducom (hsa-mir-194-1 n hsa-mir-194-2).

There are 615 predicted targets for hsa-miR-302b-3p in miRDB.
v Bua, n3 kotoporo 6binia BblaeneHa MMkpoPHK, o6o3HavaeTcsi B Ha3BaHU i

.. u v . miRNA Name |Gene Symbol|Gene Description
Tp6X6yKBeHHO|/| anCTaBKOM (hsa-ml R-123 Lle]'IOBeKa) . IZI:).:ttaaiII; Ralnk s:;;e hsa-miR-302b-3p @ YOD1 deubiq:tinase
Details 2 100 hsa-miR-302b-3p OXR1 oxidation resistance 1
v’ Korga fige 3pesble MukpoPHK o6pasytoTcst cpasy ¢ 3' v 5’ KOHLOB UCXOAHOM e e e A R L Lt L
etails hsa-miR-302b- NR2C2 ! |
npe-MMKpOPH K’ K'HUM 'D|O6aBnﬂeTCﬂ Cy(b(bMKC _3p nnn _5p A €C/IN N3BECTEH Z-—Eaulb Z 122 hsa—mii-zzjb-zi Z:FS:}EI jinc finger protein 800
ypOBeHb 3KC” peCCI/”/I .ﬂlﬂﬂ BTVIX MVIKpOPHK, Torﬂa MVIKpOPHK C MeHbLI_IeVI D‘Etai!S 6 100 hsa-miﬂ-302b-3p q& carnitine O-octanoyltransferase
o . o . . * Details 7 100 hsa-miR-302b-3p CYBRD1 cytochrome b reductase 1
aKcrnpeccuen nomeyaroT 3Bé3go4kon (MiR-123 1 miR-123* nmerot 06LLyto Detals| 8 | 9 |hso-miR-302b-3p| ZNF367 lsinc finger protein 367
Details 9 99 hsa-miR-302b-3 REEP3 receptor accesso rotein 3
MCXOAHyI‘O LLI rl |/|f| el’l Hy|'0 rl pe'MVI KpOP H K, HO B Kﬂ eTKe O6Hapy)KI/| BaeTCﬂ 60” bLLIe Details 10 99 hsa—miR—302b—3E RSBN1 rounF::I spermatid rt\:azic protein 1
. Details 11 99 hsa-miR-302b-3p MPC1 mitochondrial pyruvate carrier 1
ml R_123) . Details 12 ag hsa-miR-302bh-3n PPPAC nrotein nhosnhatase 6 catalvtic suhun


http://www.mirdb.org/miRDB/index.html
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MmiRTarBase

e http://mirtarbase.mbc.nctu.edu.tw/

« CooepXut MHdopmMauuio no
SKCMepMeHTaNbHOo
NoATBEPXXOAEHHbIM
B3ammMmoaenctemamMm MnkKkpoPHK-
MULLEeHb AnAa 23 opraHM3MoB.

* NopeHTUPUKaTopbl: MUKPOPHK
yenoseka hsa-miR-26b-5p nmeer
noeHTngpunkaTop MIRT029499.

« CooepXuT nHpopmauuno no

v MuweHam (23054 reHos ons 4076
MUKPOPHK)

v MNocnenosaTesibHOCTH
v ACCOLMNPOBaHHLIM 3ab0s1eBaHUAM
v CcbIIKM Ha Nybankaumm un ap.

NudopmMmaumoHHaa KapTouka MUKpoPHK.

miRTarBase

Accession ID: MIRT029499 [mIRNA, hsa-miR-26b-5p - MIR22HG, target gene]

miRNA Target Gene Evidences Expression TCGA Gene Set Enrichments Network ERROR Report

pre-miRNA Information

pre-miRNA ID hsa-mir-26bLinkOut: [miRBase ]

Synonyms MIRN26B, hsa-mir-26b, miR-26b, MIR268

Description Homo sapiens miR-26b stem-loop

Comment The mature sequence shown here represents the most commonly cloned form from large-scale clonin

2nd Structure of pre-miRNA |
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MukpoPHK (aHrs. microRNA, miRNA) — Manble Hekogupytouwimne monekynbol PHK
onnHonm 18—25 HyknieoTnoos (B cpegHeMm 22), npuHMMawLlme y4actme B
TPAHCKPUMLUOHHON U MOCTTPAHCKUMNLUWOHHON perynaunm sKCcnpeccnm reHos NnyTem
PHK-nHTepgepeHUnn.

A Kakue elle Knaccbl Hekoanpyrowmx PHK Bbl MOXXeTe Ha3BaTb?

LWinunska i-MmkpoPHK
(HSDBWJPDEV:‘MW@“ZSHK) Exportin-5

1 Benok Exportin-5 TpaHcnopTvpyer \ : 2% B aT0 Bpems ofjHa U3 Lienen, u3BecTHan
nepeuyHyto Mukpo-PHK (pri-MukpoPHK), KaK NuampyloLan Lienkb, CBs3bIBaeTcA
NPeACTABNSIOLLYHO COBOM LUNWUNLKY, U3 Aapa. ¢ Benkamu, o6pasys PHK-uHOyumpyeMe i

KOMMMEKE BbIKMoYeHus reHa. [ipyras uens
Baik («naccaxupckasn») 0bkLINHO
/ paspyLuaeTcs.

MexaH13M 3TOro eLLE NoKa He A0 KOHLA SICEH.

2 ®epwmeHrT Dicer (He nokaszaHo) paspesaet
pri-mmkpoPHK, oTpesaer neTnio Wwnunbku, =y

naute

octagnsAa MukpoPHK-aynnexc. f 1 T\f : " m‘ }4“"__! | ' 11 Berkn g 4 B X1BOTHOI KneTke MikpoPHK

Ly, Ty He NOJHOCTLIO KOMIIeMEHTapHa
i ceoeit MPHK-MUweHU.

MukpoPHK

s Hykieotwn 1
_— Hanpotvis Haxopumes A

3 B pactutennHoi KneTtke
mukpoPHK novmn

NOMHOCTLH KOMMIEMEHTapHa
cBoeit MPHK-MuLieHn.
MukpoPHK cesisbiBaeTcs
CO CBOEM MULLEHLIO W

/( Hykneoyn 9 5 PHK-»HayuvpyeMEIi KoMnnekc
HarpoTve Haxogures A v U BbIKIHOYEHWUA reHa GnokupyeT

BbI3bIBAET €€ paspyuieHue.
g - Hykneonapl 13—16 TpaHcnsaumio MPHK-MuweHw,
XOpoLLIEe COOTBETCTBIE a Taloke YCKOpsieT AeaneHnTposaHme
OCHOBBHIA (paspyLLeHve norm(A)}xeocTa),

NpUBOASLLIEe K CKOPOil Aerpanaumu
MULLEHN,



1.tRNA - transfer RNA

2.SIRNA - Small (short) interfering RNA
3.SsNnoRNA - Small nucleolar RNAs
4.piRNA - Piwi-interacting RNA
5.CircRNA - Circular RNA

6.ShRNA - short (small ) hairpin RNA
7.IncRNA - Long non-coding RNA
8.vlIiIncRNA - very long non-coding RNA

‘36:bl'ﬂ:P :
"MyCO I'_Ialhll
. AHK

Junk DNA




ba3bl AaHHbLIX, coaepXXalline nHpopmMmaumnio
no metabosinTam

s ChEBI

PubClhem

hmdb

The Human Metabolome Database



Ch E Bl NMHdopMaLMOHHAA KapTo4yKa MeTabonuTta

& > C | @ https:;//www.ebi.ac.uk/chebi/searchid.do?chebild=CHEBI:15347 W

This website uses cookies. By continuing to browse this site, you are agreeing to the use of our site cookies. To find out more, ses
our Terms of Use.

https://www.ebi.ac.uk/chebi/init.do s | e o | et

¢ I_IOCBﬂLLl,eHa MaJibIM XNUMNYECKNM # ChEBl CHEBl:1_53 |
coeNHeHNdaM, Kak NPpUpPoaHOro, Tak u = - -
NCKYCCTBEHHOI0 MPOUCXOXXOEHUS.
CooepXUT nHpopmMaLLnio Nno

CHERI: 15347 - acetone

/ ¢yH KLI. VI ﬂ M | Main ! ChEBI Ontology | | Automatic Xrefs Reactions

Home Advanced Search Browse Documentation Download Tools About ChEBI £ Preferences -d Submit

= Contact us

v XUMNYyeckom hopmye

ChEBI Name acetone

v MONeKySipHOMY Becy . chesi o

A methyl ketone that consists of propane bearing an oxo group

/ 6 VI On O r VI LI ec KO VI pon VI e ; h_ This entity has been manually annotated by the ChEBI
\/ O H Ton O r Vl Vl ( pOﬂlCT BO C 'Dl py r V' M Vl H 3C CH 3 secondary ChEBI IDs CHEBI:40571, CHEBI:2398, CHEBI: 13708, CHEBI:22182

XI/I M I/I LI eC KI/I M I/I Coeﬂl I/I H e H I/I ﬂ M I/I ) Supplier Information W ZINCO0895111, eMolecules:474422

+ Find compounds which contain this structure
+ Find compounds which resembile this structure
* Take siructure to the Advanced Search

Wikipedia License

solvent and production of methyl methacrylate and bisphenol A. It is @ common building block in org



https://www.ebi.ac.uk/chebi/init.do
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C h E B I OHTOHOFMSI Relationship Types

Misa
chemical entity <> has part

o

[b] is conjugate base of

B sl ol =
RENN L i i

. é CHEEBI:24431 chemical entity @ is conjugate acid of
P 7 - A CHEBI:23367 molecular entity .
e 'EIFGUF:L e erﬂg -/ CHEBI:33579 main group molecular entity 's tautomer of
p-block m?iecmar EnFiFf.. T T PPy Ve - ~- A CHEBI:33675 p-block molecular entity is enantiomer of
| arbon gre Mo le lar entirty " A CHEBI:33582 carbon group molecular entity [F) has functional parent
. araanic molecular enti r_e “-A CHEBI:50860 organic molecular entity has parent hydride
nalcoge .-= Hecular entily A a - /A CHEBI:33285 heteroorganic entity [R] is substituent group from
I : _ hetercorganic entity ~. A CHEBI:36962 organochalcogen compound e s
oxygen molecular entity-—__ _ , e A CHEBI:36963 organooxygen compound _
1 6 Dl’gE_If‘:ﬁ{:h:‘:ﬂEDgEﬂ compound “- A CHEBI:36586 carbonyl compound
organooxygen compound A CHEBI:17087 ketone W Checked
b : /A CHEBI:51867 methyl ketone B Unchecked
carbohydrates and carbohydrate derivatives - A CHEBI:15347 acetone
2 9 ~[R] CHEBI: 48057 2-oxopropylidene group
skl 1 ~[R] CHEBI: 48059 2-oxopropylidyne group
1 a -[F) CHEBI:47220 chloroacetone
! * charide ~[F] CHEBI: 51845 bromoacetone
i ~[#) CHEBI: 27957 hydroxyacetone
hE:ﬁ:‘[}EE 'EHEGSE ~[#] CHEBI: 17906 amincacetone
1 e 6 ~[#) CHEBI: 37551 1-hydroxy-3-methoxyacetone
aldohexose -[R] CHEBI: 48056 acetonyl group
E:;..H.IC'DSE ﬂ CHEBI: 26292 propanones
# = A CHEBI:15347 acetone




PubChem UHdopMaLMOHHas KapTo4yka MeTabonuTa

httDS ://p u bC h e m . n C b i . n | m . n i h ] g OV/CO m DO u n d/ < C | & HagexHeiid | https://pubchem.ncbi.nlm.nih.gov/compound/180#section=Tof w

NIH NLM National Center for Biotechnology Information

° I'IOCBHLLI,eHa MaJibiIM XNUMNYECKINM
coegnHeHn4daMm, Kak npmnpoaHoro, Tak 1
VICKyCCTBeHHOrO npOMCXOMHeHMﬂ. OCompoundSummaryforCIDwu & oownload  @share @ Help

OPEN
PUb© hem | CHEMISTRY Search Compounds Q

DATABASE

o CooepXunT nHpopmMaLno no Acetone

v
CMHOHNMaM $ ® & 4«

\?

Y PYHKUMAM 1 PUINKO-XMMUYECKUM
CBOM CTBa M PubChem CID: 180

Chemical Names: Acetone; 2-propanone; Propanone; Dimethyl ketone; Methyl ketone; 67-64-1  More...
A
/ Molecular Formula: CzHs0 or CH3-CO-CH; or (CH1):CO
X M M VI LI e C KO M q) O p M yn e Molecular Weight: 58.08 g/mol
/ InChl Key: CSCPPACGZOOCCX-UHFFFAOYSA-N
M On e Kyj-I H p H OMy Becy Substance Registry: FDA UNII
Safety Summary: Laboratory Chemical Safety Summary (LCSS)

v B10JI0rN4eCcKomn posu

Acetone is a colorless liquid used as a solvent and an antiseptic. It is one of the ketone bodies produced during ketoacidosis.
b from MeSH

v MPON3BOANTENAM N KOMMEPYECKUM
Acetone is a colorless, volatile, flammable organic solvent. Acetone occurs naturally in plants, trees, forest fires, vehicle exhaust and as a

H a 3 B a H M ﬂ M breakdown product of animal fat metabolism. This agent may be normally present in very small quantities in urine and blood; larger
amounts may be found in the urine and blood of diabetics. Acetone is toxic in high doses. (NCI04)

¥ Pharmacology from NCIt

/ I-I a T e H T a M Acetone is one of the ketone bodies produced during ketoacidosis. Acetone is not regarded as a waste produck of metabolism. However, its
physiological role in biochemical machinery is not clear. A model for the role of acetone metabolism is presented that orders the events
occurring in acetonemia in sequence: in diabetic ketosis or starvation, ketone body production (b-hydroxy-butyrate, acetoacetate) provides
Fuel For vital organs (heart, brain . ) raising the chance of survival of the metabaolic catastrophe. However, when ketone body production
exceeds the degrading capacity, the accumulating acetoacetic acid presents a new challenge to the pH regulatory system. Acetone
production and its further degradation to C3 fragments fulfill two purposes: the maintenance of pH buffering capacity and provision of fuel
For peripheral tissues. Since ketosis develops under serious metabolic circumstances, all the mechanisms that balance or moderate the
effects of ketosis enhance the chance for survival. From this point of view, the theory that transportable C3 fragments can serve as


https://pubchem.ncbi.nlm.nih.gov/compound/
https://pubchem.ncbi.nlm.nih.gov/compound/

H M D B NMHdopmMmaumoHHas KapToika meTabonauTa
http://www.hmdb.ca/ e .

MocBsiLleHa MeTabonMTaM YyesoBeka. L
o TMIC P

e« CooepXuT nHdgopmMmauunio no -

‘/ C VI H O H VI M a M Showing metabocard for Acetone (HMDB01659)

/ q)y H K LI' VI ﬂ M VI m I/I 3 I/I KO_X I/I M VI L_I e C K I/I M '. identification  Taxonomy ~ Onfology ~ Physical properties  Spectra  Biological properties Cnncenlratﬁis. -:.Li.ru.k..-'s..: Rererr-ne'-‘- »HL
CBONCTBaM

Specializing in ready to use metabolomics kits.

Version 36

/ X VI M I/I LI e C KO I\/JI m O p M yj-I e ’ Creation Date 2005-11-20 22:13:15 UTC
M On e Kyn 41 p H O M y B e Cy Update Date 2017-03-02 21:26:41 UTC

HMDB ID HMDB01659

Secondary None

v accoumMmpoBaHHbIM 3ab0s1eBaHUNAM et
v KOHLLeHTpaLmm B HOPMe 1 npu

Description Acetone is one of the ketone bodies produced during ketoacidosis. Acetone is not regarded as a waste product of
I—I T J-I r M M B J-I M L_I H bl X T K H ﬂ X metabolism. However, its physiological role in bicchemical machinery is not clear. A model for the role of acetone
a O O p a 3 a metabolism is presented that orders the events occurring in acetonemia in sequence: in diabetic ketosis or
starvation, ketone body production (b-hydroxy-butyrate, acetoacetate) provides fuel for vital organs (heart, brain .)
) raising the chance of survival of the metabolic catastrophe. However, when ketone body production exceeds the
/ 6 M O n O r M [_I e C K O M O J'I M M degrading capacity, the accumulating acetoacetic acid presents a new challenge to the pH regulatory system.

p |D| p " Acetone production and its further degradation to C3 fragments fulfill two purposes: the maintenance of pH
buffering capacity and provision of fuel for peripheral tissues. Since ketosis develops under serious metabolic
circumstances, all the mechanisms that balance or moderate the effects of ketosis enhance the chance for survival.
From this point of view, the theory that transportable C3 fragments can serve as additional nutrients is a novel view
of acetone metabolism which introduces a new approach to the study of acetone degradation. especially in
understanding its physiological function and the interrelationship between liver and peripheral tissues. (PMID
10580530 ). Acetone is tvpicallv derived from acetoacetate throuah the action of microbial acetoacetate
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ba3bl OaHHbIX, coaep>kalime nHpopmMaLuunto
no 3aboseBaHNAM.

OMIM

23



OMIM MHcopMaumoHHana KapTodka 3aboneBaHun

o https://www.omim.org/

@ About Statistics ~ Downloads ~ Contact Us MiMmatch Donate ~ Help - o

« Hacnenyemble 3aboneBaHns 4esnoBeEKa

« CooepXuT nHpopmauunio no
v CUHOHMMaM

v accoumaumsam C reHamm
v'Hac/lefyemMmocCTu

v BNOXUMUNYECKNX 0COBEHHOCTAX

v'maTtoreHese
Y )XKMBOTHbIM MOZENIAM U Ap.

NoeHTudurkaTopsl: #1258530 (1

@

*-TeH

# - peHoTUN, HEe O4UH JIOKYC

+ -reH/dpeHoTun (Hanp. + 159555)
%- peHOTNN, HEN3BECTHbI MeHbl

~ - yCTapeBLWNn ngeHTudpunkaTop

anm MIM:125¢
S

1,2,6 - ayTOCOMBGI,
3 - X-XpoMocoma,
4 - Y-xpomMocoMa,

5 - MUTOXOHOPUN |

diabetes Q Options «
ICD+
v External
# 125853
DIABETES MELLITUS, NONINSULIN- > Frotein
DEPENDENT; NIDDM v Clinical
Resources
Alternative titles; symbols :””:wi
DIABETES MELLITUS, TYPE II; T2D Genclic
NONINSULIN-DEPENDENT DIABETES MELLITUS ol
MATURITY-ONSET DIABETES e
Reference
Other entities represented in this entry: T
» Animal
INSULIN RESISTANCE, SUSCEPTIBILITY Models
TO’ INCLUDED » Cell Lines
DIABETES MELLITUS, TYPE 2, PROTECTION AGAINST,
INCLUDED
Phenotype-Gene Relationships
Phenotype Phenotype GenelLocus
MIM mapping MIM
~ Location Phenotype number Inheritance key GenelLocus number
,/] 2q24.1 {Diabetes, type 125853 AD 3 GPD2 138430
;;sceptibilit_\'
to}
2q31.3 {Diabetes 125853 AD 3 NEURODM  6o1724
mellitus,
oninsulin-
dependent}
2g36.3 {Diabetes 125853 AD 3 IRS1 147545
mellitus,
noninsulin
dependent}
3p25.2 {Diabetes, type 125853 AD 3 PPARG Bo1487
3262 ;’_lj':li.a.betes 125853 AD 3 SLC2A2 138160
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ICD11 - International Statistical Classification of Diseases and Related Health Problems 11th Revision

ICD-11 for Mortality and Morbidity Statistics (pecember 2018)

e https://icd.who.int/

o ConepXuT Knaccuukaumnto 3aboneBaHum

# ICD-11 - Mortality and Morbidity Statistics g Iy Foundation Id : hitp.//id.who.int/icd/en
LlenOBeKa’ anHﬂTny Memﬂ'yHapoﬂ'HblM ¥ 01 Certain infectious or parasitic diseases
coobLecTBoOM 1 Ncnon b3yeMYyo b 02 Neoplasms Diabetes mellitus
MODAKTUNKVHO NnMmM BpaAa4YaMu. # (03 Diseases of the blood or blood-forming organs
p y LLI' p ¥ 04 Diseases of the immune systern Parent
|/|,E|,eHTI/I(1)I/I KaTOpb| " OT 1AOO ] OO ,ﬂ,O ZZgZZZ v 05 Endocrine, nutritional or metabolic diseases Endocrine diseases

¥ Endocrine diseases
¥ Disorders of the thyreid gland or thyroid hormones

system Description
MoapobHee B Reference guide paspen 2.2.1 Dipetes el | A metabolic disorder with hetere
5A10 Type 1 diabetes mellitus both,

5A11 Type 2 diabetes mellitus

5A12 Malnutrition-related diabetes mellitus

Coded Elsewhere

P 5A13 Diabetes mellitus, other specified type * Diabetes mellitus in pregr

d HeﬂleVl‘-leCKoe OTCTynﬂeHVle: * Peonatal diabetes mellitu

5A14 Diabetes mellitus, type unspecified
 Kak HanTn nageHTnduKkaTopbl B TEKCTOBbIX
pefaKkTopax C nomMollbto ctri+F?

¥ Acute complications of diabetes mellitus

icnonb3oBaThb peryssapHble Bblpa>keHns (regexp)
NI NOACTaHOBOYHbIE 3HaKU. [lpumep : \W[A-Z]\

d\W\\W{ 2} \W{4}\\W{2} JAGSY el

JA63.Z Diabetes mellitus in pregnancy


https://icd.who.int/

Disease Ontology OHToNOrMA

 [loCcTynHa 4Yyepe3 MHTepHeT No aapecy '
http://disease-ontology.org/ residual stage of open angle glaucoma

o ConoepXuT Knaccuukauuto 3aboseBaHumn
YyesloBeKa No 8 OCHOBHbLIM rpynnam.

 NopeHTndgukatopbl DOID:4yucno. Hanpumep,
Diabetes mellitus 310 pasnen c
naoeHTudunkaTopamm ot E10 no E14. S
3aboneBaHune diabetes mellitus nmeeT
noeHTugunkatop DOID:9351 n oTHOCUTCA K
rpynne glucose metabolism disease ->

Visualization Key

carbohydrate metabolism disease -> = —_—
acquired metabolic disease -> disease of | Jisualizaion
meta bOIlsm gau"'oma e Anodte w;ichbhaslc?:h::jrin zr ,
C-’ parents. Can be clicked to display
o COoOep>XXUT KpaTKYy MHpopMaLuto rno Sl - i
naTtoreHesy 3aboneBaHUsA N CCbIJIKU Ha - I
,El,perIe MCTO"'HMKM. » children/parents is compacted to
® avoid cluttering the visualization
¢ ' space. This node can be clicked

and one or many

Is_4d eye dlsease children/parents can be

\

expanded out of it


http://disease-ontology.org/
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OueHNnTe, CKOJIbKO B HacTosLee BpeMs N3BECTHO
3aboneBaHnN?




OueHnTe, CKOJIbKO B HacToslee BpeMs W3BECTHO
3aboneBaHnn?

B MKB-10 onncaHo okos1io 12,5 Tbica4 3aboneBaHunm (MKb-
10 opobpeHa BA3 B 1990 rony), .

B MKB-11 - okoJio 16 Thicay (opmobpeHa B mae 2019).




ba3bl AaHHbIX, cogep>xawune NnHpopmMaLnio
no 6nonormyecknm nytam/npoueccam.

GO

the Gene Ontology

Kyoto Encyclopedia of
Genes‘and Genomes

Koo

PRS0 ~ R
REACTOME



YTo Takoe brnosnormyeckmnm npouecc?

PYHKLUNA

_— T

broxmmmnyeckas brosiornyeckas CTpyKTypa
aKTUBHOCTb Lenb

Molecular function Biological process Cellular component
(MF) (BP) (CC)



Gene Ontology
e http://www.geneontology.org/

« ABNAETCA OHTOJIOrMEN, ONMUCLIBAKOLLEN
buonornyeckume npoueccol (BP), kneTto4vHble
KOMMNOHeHTbI (CC) n MosiekynapHble PYHKLNAM
(MF). UMmeeTcsa npmnBA3Ka K reHaM passInyHbIX
OpraHM3MoB).

* NopeHTndgukaTtTopbl: GO:ceMn3HavyHoOe 4Yncno.
Hanpumep, glucose metabolic process nmeet
noeHtTugpukatop GO:0006006.

« ConoepxuT:
v CUHOHUMBI
v onpepeneHuve

v accoumauunm c reHamm
(https://www.ebi.ac.uk/GOA)

biological
process

metabolic single-organis
pProcess M process
i arganic 3 ;
primary sub%tance single-organis
metabaolic metabalic m metabalic
process process process

carbohydrate
metabolic
process

single-organis
g i g small malecule
carbohydrate m ?’tnaulje?s“sc
metabaolic P

maonosaccharid
e metabolic
process

L)

hexose
metabolic
process

L)

glucose
metabolic
process

QuickiGO - hitp:/ fwwen.ebiac. uk/QuickGo

Is a | B

Part of B
Regulates B
Positively |'Egulates_ B
Megatively requlates B
Occursin B
Capable of B
Capable of part of g

L gaslim_chembl

goslim_pombe

goslim_plant

goslim_yeast

goslim_metagenomi
[

goslim_candida
-

goslim_pir

L goslim_generic

Euslim_aspergillus
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[Mlonck cBepxnpencTaBieHHbIX OUOOrMYecKnx NPoLLeccoB

CeBepxnpencTaB/ieHHOCTb npouecca (heHoTmna, 3aboneBaHns) - NoBbILLEHHAA NPeacTaB/I€HHOCTb FEeHOB,
NPUNNCaHHbLIX OAHHOMY MpoLecCy B uccinenyemon rpynne reHos. HassaHMsa Ha aHrnmnckom: Over-
represented biological processes, Gene Enrichment Analysis, Gene Ontology Enrichment Analysis.

[€Hbl, OTHOCALLMECH K KAaKOMY-TO

TepMnHy Gene Ontology,
HanpumMep K npotieccy
MeTabo1m3ma r/1Ko3bl

1l

KntoueBoiir Bonpoc: IXnY|
KakoBa BEpPOSTHOCTb OXUAaTb CTO/b
oosbLIoe

nepeceyeHme no cnyvyamHblM NPUUNHaAM?

TecTupyemasa
rpynna reHos

* & @ & @ & 8 ®» B
. & & & =2 B 2 * B

s o e 8 » 8 o 0

ANropuTm:

W=

BbigBnsaeTca TectupyemMas rpynna reHoB X (Hanpumep, C NOMOLLbIH0 3KCNePUMeEHTa TuMna c/iyyail/KOHTPOsb).
BbisiBnisieTca Habop reHoB Y, OTHOCALLMXCA K KakoMy-To TepmuHy Gene Ontology.

C nomoLLbo TOUYHOTo KpuTtepua duvilepa (rmnepreoMeTpuyeckoro pacnpeneneHus) nnm gpyrux ctatTncTuyecknx MeTog0oB
OLEHMBAETCA BEPOATHOCTb OOHAPYXXMUTb Takoe Xe 1nn 6osbluee nepecevyeHne Mexay MHOXecTBamu No cnyyvyarHbiM
npuynHam (p-value). MNpu aTOM yUnTbIBAKOTCA Takne Be/INYnHbI Kak XNY, X, Y 1 YAC/0 BCEX FEeHOB.

Mpoueaypa 13 NyHKToB 2, 3 noBTopsieTcs Ans Bcex Gene Ontology TepMUHOB. Tak kKak Bcero Gene Ontology TEpMUHOB MHOTO

(nopsigka 10 ThicsY), HEOO6XOAMMO flenaTh NonpaBKy Ha MHOXECTBEHHOE CPaBHEHWe, HanpuMep, BeHakaMuHu-Xokoepra.



YTo oxmpaetca no cnyvyanHbiM
npu4nHam?

NI
NIN—-1)[N=2]..IN=|X]|+1)=————
AT
[eH A, reH b,...reH B
= X!
[eH b, reHA,...reH B
N! ___.\x| NonHoe 4ncno

(N—|Xx|)1 X! " sapuanTos
CAyHEAHBI

CKONbKO BApPWMaHTOB reHoB 13 Y

OKaHyYTCA B X .., B2CNAKAU U3BECTHO,

CMyHaHe e

uto ux | XNY| (Kkak B HabnoaeHuK)?

CAYYaHHEIA

C;

|X Y|
Y|

TOYHbLIN KpuTepun Sulwepa

Yto Habnwpaetca? Tabnuua conpsikeHHOCTH (2x2)

YucnoreHoe B  Yucno reHoe He [lonHoe 4ucno

Habope X B Habope X reHoB
Yucno reHoe B |XNnY|=5 1Y|-[XnYy|=1 Y|=6
Habope Y
Yucno reHoe | X|-|XnY|=1 N-[XUY|=23500- N-|Y|=23500-6=
He B Habope Y -6-6+5=23493 =23494
MNonHoe uucno | X|=6 N-|X|=23500-6= N=23500
reHoB =23494
CronbKMMMK cnocobamm MOMHO ,IEIEHDIIHHTb OCTaBwHecHd mecta B Kcmaﬁﬂuﬁ
FEHAMIA-HE M ‘I;-.':.I'I'."-IaﬁHhI!FI |;—_|LITIHI}I
Kakosa oxuaoaeman yactoTa (BepoATHOCTb)? ) I «rﬂrm mmhl—l .
XNY| ~|X|=|XnY| | |XnY|

C“" Cv-p Rt 0

X| _ . .21-4'-]4 23444 E 03 10

. Cl p-3HaYeHUEe =—— -

CE.%E':EJU CE.%SEJU

Kak nocymTtate B R? )
MakeTsl Bioconductor:
wi-matrixlcia,l,1,234893) ,2,2)

fisher.testi(x, alternative = "greater™) GDS‘EE‘[S, TﬂpGD



KEGG - Kyoto Encyclopedia of Genes and Genomes

 http://www.genome.jp/kega/

e CoOepXuT onmcaHmne 61MonornyeckKnx
NpoLeccoB Ha MOJIEKYTIAPHO-TeHETUUYECKOM
YPOBHE, COCTaB/IEHHOE BPY4YHYIO 3KCnepTamu.

* oeHTudnkaTopbl: TPEXOYKBEHHbIN
naeHTNgnKaTop opraHm3ama 1 NATu3Ha4vyHoe
4ymcno. Hanpumep,
Glycolysis/Gluconeogenesis nmeet
naeHtTndgonkatop hsa00010.

e CoaepXuT nHpopmauuio no
v OnucaHnuio

v BXOAALLMM B NPoLecc reHam/6enkam,
MeTtabonmtam u ap.

v’ ACCOLIMMPOBaHHbIM 3a60/1eBaHUAM
v’ ccbIfIKam Ha imTeparypy u ap.

c¢bopMauMOHHanA

KapTou4ka

Kfze

PATHWAY: hsa00010
Help

Entry

hsa@eele Pathway

Glycolysis / Gluconeogenesis - Homo sapiens (human)

Description

Glycolysis is the process of converting glucose into pyruvate and
generating small amounts of ATP (energy) and NADH (reducing
power). It is a central pathway that produces important precursor
metabolites: six-carbon compounds of glucose-6P and fructose-6P
and three-carbon compounds of glycerone-P, glyceraldehyde-3P,
glycerate-3P, phosphoenolpyruvate, and pyruvate [MD:MEBO®1]
Acetyl-CoA, another important precursor metabolite, is produced
by oxidative decarboxylation of pyruvate [MD:M@@307]. when the
enzyme genes of this pathway are examined in completely sequenced
genomes, the reaction steps of three-carbon compounds from
glycerone-P to pyruvate form a conserved core module [MD:MEBE02],
which is found in almost all organisms and which sometimes
contains operon structures in bacterial genomes. Gluconeogenesis
is a synthesis pathway of glucose from noncarbohydrate
precursors. It is essentially a reversal of glycolysis with minor
variations of alternative paths [MD:MBGEE3].

Class

Metabolism; Carbohydrate metabolism
BRITE hierarchy

Pathway map

hsadpele Glycolysis / Gluconeogenesis
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Reactome WHdopMaLMoOHHanR
* http://www.reactome.org/ KapTo4ikKa

~_ _ _ . _

« CoOepXnT onucaHne brmonornvecKmnx
MNPOLIeCCOB Ha MONEKYNAPHO-TEHETUYECKOM

YPOBHE, COCTaB/IEHHOE BPYYHYIO 3KCNepTamu. RE A ME
[ ) I/l.ﬂIeHTVICpMKaTOpr: KC).DI rpynnbl npoueCCOB - About Content Documentation Tools Community Download Contact
TPEXOYKBEHHbIV NAEHTUPMKATOp opralmsmam . .
nATM3Ha4yHoe ymcno. Hanpumep, Glucose
metabolism nmeet ngeHtndmkarop R-HSA- sposn | o spens
7032 6 . Locations in the PathwayBrowser
e CoAepXNT nHpopmaumio no

\
|

breakdown is a major sou
and conversion to glucos:
1 yield pyruvate, glycogen
n be synthesized from [

v OnucaHuio

v BXOAALLMM B NpoLecc reHam/6enkam,
Metabonutam u ap.

v TI0NOXEHNIO B MEPaPXNUYECKON CTPYKT)
NpoLIeccoB

v’ «OpPTOMNOMMYHBLIM» MPOLEccam 1 ap.

2 inner mitochendrial mem
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N

[1N1aH nekKyunm

. BBepgeHune.
. O630p NNHTEepHeT-pecypcoB.
. Pecypchl, nHTerpupytowme 6mnosiornieckyto nHdpopmauuio

N3 Pa3HOPOAHbIX UCTOYHUKOB W NMpeacTaBasdloLl e ee B
Buae reHHbix ceten: ANDSystem, STRING, GeneMania,
Pathway Commons.

. MpakTnyeckoe NpMMeHeHne NHCTPYMEHTOB UHTErpaLmn.



[lBa Tnna MHCTPYMEHTOB
NMHTerpauunu

1. PyyHasi pEKOHCTPYKLUUSI TeHHbIX CeTel aKcnepTaMn C UCNob30BaHNEM CrelasibHbIX
MporpaMMHbIX CPeACTB — PEAKTOPOB rEeHHbIX CETEN. TS

-/‘ prs
REAC gN\ ﬁ‘&ﬁ""@"mﬁ \CYC

WIKIPATHWAYS
Pathways for the People

Influence by growth factors |

LI CO PAH, 1998,

i 2 & . fo0)
SYETEM FOR FORMALEED DESCR IPTION, receptor
VISUALEATION, AND MODELLING N A KOIChanOV, EA e GFrecepwﬁ B .,ﬂGF i MAP-KMHa3HbIN NyTb
R CRRENRTACNE Ananko. N.L 7 ResGOP' T RascDP () nepegayu curHana B
GEMENET L | — 5 e
= Podkolodny, I.L. e ' KOHTPOMNPYHOLLAYA
S = et @ NPOLIECC KNETOUYHOTO
Step?‘nenko’ E.V. ” e ZZANE [eneHns, akTusnpye
Ignatieva, O.A. MEKL® S @ @  _—  Mblil poCTOBbIMM
“|"  ERK1 INK*/SAPK -~ -
Podkolodnaya et al. BaSaya 1000
@ " @

ERK1* “ ERKL

2. ABTOMaTnyecKkoe usBriedeHue 3HaHNn 0 MONEKYNAPHO-TEHETUYECKNX B3aMMOAENCTBUSX pasNMyHOro Tuna u3
TEKCTOB Hayu4HbIX Ny6nukaunii n 6a3 AaHHbIX KOMNbIOTEPHbIMK MeTogamMn (MeTobl text-mining). Mpumepamun
asnstotca ANDSystem, STRING, GeneMania, Pathway Commons n gp.



Cuctema ANDSystem a5 aBToOMarnyeckoro u3BnevyeHnsa 3HaHnm N3 TEKCTOB Hay4HbIX
nyo6nmkaumin, MexayHapo/aHbIX NaTteHTOB 1 6a3 AaHHbIX B 06n1actn buomeanLHebl.
B Unlr CO PAH pa3pabotaHa KOMMbIOTEPHAsA TEXHOOINA aBTOMAaTUUYECKOro N3B1IeYEHNSA 3HAaHN N3 TEKCTOB

Hayu4HbIX Ny6nnkaunin n mexayHapoaHolx nateHToB ANDSystem. NpoBeaeH aBToMaTnyeckmii aHans 6onee
25 MJTH. Hay4HbIX nyonukaunii n 10 MaH. MexayHapoAHbIX NaTeHTOoB.

Co3pnaHa 6a3a 3HaHuii, cogepxaulaa 6onee 15 M/H. OakToB,
3Ha4YNMbIX ANs 6GuomMeanLUMHbI, BKIOYAKLWNX B3aUMOCBA3N MexXay

Cunctema ANDSystem Bkno4vaet
MOZY/1b OHTO/10TMN NPEeAMETHOW 061acTu

- MOMIEKYNSAPHO-TEHETUYECKMWN CUCTEMAMK N NpoLieccamu
- 3a60n1eBaHNAMN N PEHOTUNNYECKMMWN NPU3HAKAMY
- dhakTOpaMM OKpYXKatoLLIei cpeapbl 1 ap.

MOAY/1b TEKCT MaHUHT
6a3y 3HaHWi
NHTepheinc nonb3oBarens.

Modnexyaspao- [ 1
Me:xayHapoanbie _ Guonoruieckue Gasei Hepatitis C virus (HCV) NS5B protein is a membrane-associated phosphoprotein that
CTAaThbH H NATEeHThI - JaHNBIX possesses an RNA-dependent RNA polymerase activity. We recently reported that NSSA
IntAct, MINT, NCBI GENE, TRRD, protein interacts with TRAF2 and modulates tumor necrosis factor alpha (I -alpha)-
KEGG, Elides injortro, atc. induced NF-kappaB and Jun N-rexqinal protelw kinase (JNK). Since NSSAZfid NS5B are
H the essential compone of the HC V™ seplicatiot\complkx, we examj f whether NSSB
could modulate TNF-alpha-induced-NF-kappaB amd JNK activg#fin. In this study, we
Moay s aBTOMATHYECKOTO have demonstrated that TNF-alpha-induced 3 R : actiyafion is inhibited by NS5B
AHATH3A TEKCTOB - TEKCT baza 3nannii ANDCell protein in HEK293 and hepatic cells. Furthermore, oSt otein inpbited both TRAF2-
MaBHHED Bouxee 15 mun. dakros o and IKK-induced NF-kappaB activation. Using coimmyfioprecig ﬂon SO Y show S
SR— ey MOJIEKYIAPHO-TEHETHYECKHX that NSSB interacts with IKKalphas2ost mlportnntl 45B p tin in~ subgenomic
;i s e ‘”_: _"\- =) B3aHMOJIeiCTBHAX replicon cells interacted with endogentos KKa A d '- / F-alha mediated v =
: ; =y IKKalpha kinase activatiby was mgmﬁca £ . Using in vitro kinase s "‘i:‘\) ol
assay, we hitve_further foufk] that NSSB T call activated TNF-alpha- T )/ oppay
HECOKCNHS ram! m| owth tactoribrane domain ,FYP208
I} Il mediated INK activi n HEK29 am:l 2} : A stggest that NS5B protein it g2 nogr P q‘*
| modulates TNF-alpha signaliHg-Envg 4 i conmbnte to HCV P hogenesis. R W““mﬂfm = L
L COR1

OnuToaornst npeaMeTHoif obnacTu .
=i . @ 2
OGbekTbi: Genia, rebl, MUKDOPHK, metabonuTsi, ANDVisio { o > NG A
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Ivanisenko V.A., Saik O.V.,, lvanisenko N.V., Tiys E.S., Ivanisenko T.V., Demenkov P.S., Kolchanov N.A. ANDSystem: an Associative Network Discovery System for automated literature mining in the field of
biology. BMC Systems Biology 2015, 9(Suppl 2):S2.
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STRING

% ST R I N G Search Download Help My Data




Pathway Commons

@ Pathway
ommons

ba3a AaHHbIX coaepXnT 69 498 bnonornyecknx nyten

Pathway Commons pecypc, UHTErpupyroLLnn
NHJoopMaLMID U3 pas3/inyHbIX 6a3 AaHHbIX.
Buonornyeckne nytu, npeacTaBfieHHble B
Pathway Commons 3arpy>eHol
HenocpenCcTBEHHO N3 UCXOAHbLIX 6a3 AaHHbIX.
PEeKOHCTpPYKUUSA OMOMOrNYecknx nyTen B
NCXOAHbIX 6a3ax gaHHbIX MOr/fia NPoOBOANTLCA
KakK MyTemM py4yHOro nssrie4eHns nHpopmaumm
N3 NiMTepaTtypbl, Tak U NyTeM KOMMbIOTEPHON
aBTOMaTUYeCKOM PEeKOHCTPYKUuMn. Ka4vyecTBo
buonornyecknx nyten B Pathway Commons
3aBMCUT OT KayecTBa MyTenh UCXoAHbIX 6as3
AaHHbIX. Pathway Commons nos3Bosiger
nosib3oBaresiaM (unbTpoBaTb AaHHble Mo
Pa3/IMYHbIM KPUTEPUAM, BK/IHOYAA WUCTOYHUK
NHJoopMaLnN.

NHTerpupyeT nHcpopmaumio n3s 24 6a3 pgaHHbIX

Reactome: 2007 pathways, 14427 interactions, 35835 participants

NCI Pathway Interaction Database: Pathway: 745 pathways, 14707 interactions,
10531 participants

PhosphoSitePlus: 27692 interactions, 15458 participants

HumanCyc: 302 pathways, 7102 interactions, 5896 participants

HPRD: 40595 interactions, 9844 participants

PANTHER Pathway: 272 pathways, 4700 interactions, 6703 participants
Database of Interacting Proteins: 8218 interactions, 4671 participants
BioGRID: 322538 interactions, 645241 participants

IntAct: 150549 interactions, 403729 participants

BIND: 35279 interactions, 74675 participants

CORUM:4401 participants

TRANSFAC: 427 pathways, 261624 interactions, 13276 participants
miRTarBase: 5 pathways, 51214 interactions, 12775 participants

DrugBank: 19297 interactions, 15854 participants

Recon X: 1 pathways, 10813 interactions, 8316 participants

Comparative Toxicogenomics Database: 32722 pathways, 390428 interactions,
61031 participants

KEGG Pathway: 122 pathways, 3566 interactions, 3355 participants

Small Molecule Pathway Database: 1206 pathways, 4701 interactions, 4863
participants

Integrating Network Objects with Hierarchies: 774 pathways, 5432 interactions,
17142 participants

NetPath: 27 pathways, 6347 interactions, 3266 participants

WikiPathways: 333 pathways, 9758 interactions, 9584 participants

ChEBI: All names

SwissProt: All names

UniChem: All names


http://www.pathwaycommons.org/
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[11aH nekumnn

. BBeneHue.

. O630p NHTepHeT-pecypcoB, coaep>xallimx pa3HoobpasHyto
MHPOPMaLINIO O FeHHbIX CeTSAX.

. Pecypchl, nHTerpupytowme 6mnosiornd4eckyto nHdpopmauuio
N3 pa3HOPOOHbIX NCTOYHNUKOB U NpeacTaB/idloWne ee B
Buae reHHbolx ceten: ANDSystem, STRING, GeneMania,
Pathway Commons.

. MpakTnyeckoe NpMMeHeHNe NHCTPYMEHTOB UMHTErpauunn.
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1. N3baBneHme oT hakTopa CUEnJIeHHOCTU FreHOB B XPOMOCOMaXx Npu NCNosb30BaHNN

nHpopmaynm ob accoumaumax annenen c 3abonesaHnem

2. HaxoXxoeHne reHoB, MyTaLWUn B KOTOPbIX ABAATCA NepBonpuyYnHamm 3aboneBaHunmn
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Alpha-tubulin enhanced renal
tubular cell proliferation and tissue
repair but reduced cell death and
cell-crystal adhesion

Juthatip Manissom, Supaporn Khamchun, AradaVinaiphat & Visith Thongboonkerd

Adhesion of calcium oxalate (CaOx) crystals on renal tubular epithelial cells is a critical event for kidney
stone disease that triggers many cascades of cellular respanse. Our previousexpression proteomics
study identified several altered proteins in MDCK renal tubular cellsinduced by CaOx crystals. However,
functional significance of those changes had not been investigated. The present study thus aimed to
define functional roles of such protaome data. Global protein netwaork analysis using STRING software
revealed ax-tubulin, which was decreased, as one of central nodes of protein-proteininteractions.
Overexpression of a-tubulin (pcDNAG.2-TUBALA) was then performed and its efficacy was confirmed.
pcDNAG.2-TUBA1A could maintain levels of ai-tubulin and its direct interacting partner, vimentin, after
crystal exposure. Also, pcDNAB.2-TUBA1A successfully reduced cell deathto almost the basal level and
increased cell profiferation after crystal exposure. Additionally, tissue repair capacity was improved

in pcDNAE.2-TUBALA cells. Moreover, cell-crystal adhesion was reduced by pcDNAG.2-TUBALA.
Finally, levels of potential crystal receptors (HSP90, HSP70, and a-enalase) on apical membrane were
dramatically reduced tobasal levels by pcDNAG.2-TUBA1A, Thesefindings implicate that cv-tubulin has
protective roles in kidney di by preventing cell death and cell-crystal adhesion, but on the
other hand, enhancing cell proliferation and tissue repair function.

Until now; kidney stane disease is still a public health problem in almost all areas around the world. The disease
causes substantial suffering and ultimately end-stage renal disease (ESRD). Unfortunately, the disease mecha-
nisms remain poordy understood. Calcium oxalate (CaOx) is the major chemical companent found in clinical
stones®. This type of the stones can be originated from supersaturation of calcium and oxalate ions, leading to
atswumm inside renal tubular fluid or urine?. Cann‘ysh]A cant \hcn uu:lm: to form “stone nidus” and
dhere directly onto api frenal tubular epithelial cells>S, Adi s ento the cells s critical
event, which triggers many cascades of cellular respanse, &g, cytotaxicity, infury, proliferation and apoptosis, that
ultimately lead to kidney stone formation®”. CaOx crystals also evoke inflammatory processes that can lead to
fibrosis, loss of nephron and eventually ESRD®,
Even with th ioned knowledge, molecular mech he d i
largely unknown. From our previous expression proteamics study’, we have identified a number of proteins with
altered levels in MDCK renal tubular clls in respansé to CaOx crystals. Those akered proteins were avalved in
pathway, signal i
sis, metaholic cnzyme, retimol thesis, cellular transpertation, protein degrad bolism, RNA
hmdmgprmdn (ell surface antigen, nucleic acid metabolism, anﬂmdanlenn[nk thapmfonc carrier protein,
profein However, functional thase altered shad not been investigated.
InLh: study, we d global i ‘k analysis of thase altered proteins. Subsequently,
overexpression of a protein, which was one of the central nodes of such protein-protein interactions network,
was performed. Moreover, functional investigations were performed to address functional significance of the
central-node protein and its associated partners in kidney stone disease.

Medical Prateamics Unit, Office for Reserch and Development, Faculty of Medicine Sirirsj Hospital, and Centerfor
ResearchinCo mplEnSyslems Science, Mzhidal University, Bangkak 10700, Thailsnd. Comespondence andrequests
for materials taViT.(email: 3

ORTS |6:28808| DOI: 10.1038/57p28808
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Gene expression network analyses in

@ Crosshark

response to air pollution exposures in the

trucking industry

Jenrhwa Chu'”

, Jaime E. Hart™, Divya Chhabra®, Eric Garshick™®, Benjamin A Raby™ and Francine Laden™*®

Abstract

risk

elemental carbon (EC) and organic carbon (O0).

effects.

Background: Expasure to air pallution, including traffic-related pollutants, has been associated with a variety of
adverse health outcomes, including increased cardiopulmonary morbidity and mortality, and increased lung cancer

Methods: To better understand the cellular respanses induced by air pollution exposures, we performed genome-
wide gene expression microarray analysis using whole blood RNA sampled at three time-points across the work
weeks of 63 non-smoking employees at 10 trucking terminals in the northeastern US. We defined genes and gene
networks that were differentially activated in response to PM, < (particulate matter € 2.5 microns in diameter) and

Results: Multiple transcripts were strongly associated {pug < 0.007) with pollutant levels (48, 260, and 43 transcripts
far EC, OC, and PM,s, respectively), induding 63 that were statistically significantly corelated with at least two out
of the three exposures. These genes included marny that have been implicated in ischemic heart disease, chranic
obstructive pulmonary disease (COPD), lung cancer, and ather pollution-related illnesses. Through the combination
of Gene Set Enrichment Analysis and network analysis (using GeneMANIA), we identified a core set of 25
interrelated genes that were common to all three expasure measures and were differentially expressed in two
previous studies assessing gene expression attributable to air pollution. Mary of these are members of fundamental
cancer-related pathways, including those related to DNA and metal binding, and regulation of apoptosis and also
but include genes implicated in chronic heart and lung diseases.

Condusions: These data provide a molecular link between the associations of air pollution exposures with health

Keywords: Air pallution, Trucking industry, Gene expression, Netwark analysis

Back
Alr pollution exposures, have been associated with a
number of adverse health effects, including greater mor-
bidity and mortality risks for cardiopulmonary diseases,
and increased risk of lung cancer [1-6]. However the
underlying biological mechanisms have not been fully
elucidated. Human studies of global changes in gene
lon following controlled [7] or using
in vitro models [B, 9] have provided some insights in this

* Comespondence jen-fwachud@yde edu

'Saction of Pumonasy, Catical Care and Sieap Medicine, Deparment of
Intamal Medicine, Yale University Schoad of Medicna, New Haven, CT, USA
Full lst of author information &5 available at the end of the aride

rd, yet few studies have rigorously assessed the
impact of air pollution on gene expression in real-life
settings. For example, though observational studies have
Bk ducted in individuals from g
with differing levels of air pollution have sugested 2880~
clations, [10] studies with more refined exposure mea-
sures have not been performed.

In this study, we characterized the cellular response
induced by traffic-related air pollution exposures in a
population of non-smoking US trucking industry em-
ployees. We performed genome-wide gene expression
microarray analysis using whole blood RNA sampled at
three time-points during the work week. We integrate
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A Multi-Method Approach for Proteomic
Network Inference in 11 Human Cancers
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S Abstract
Protain ion and post levels are tightly regulated in neo-
lastic cells to maintain cellular known as ‘cancer hallmarks’. The first Pan-Can-
B openAccess cer initiative of The Cancer Genome Atlas (TCGA) Research Network has aggregated

Ciason: Senbebangly ¥, Simer SO,
F. Bamis D, Crislh G, Schultz N. dal ROTE}A
MUl Mo iad Agpraach for Profeormic Nebwerk.
irfernzain 11 Human Canaers. PLoS Comput Bol

protein expi ion profiles for 3,467 patient samples from 11 tumor types using the antibody
based reverse phase protein array (RPPA) technology. The resultant prote omic data can
be utiized to i infer protein-protein i i rks and to study
the iti d di across tumor types. In this study, we compare the perfor-
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mance of 13 established network inference methods in their capacity toretrieve the curated
Pathway Commons interactions from RPPA data. We observe thatno single method has.
tha best performance in all tumor Iypss, but agroq; elsquammk including diverse tech-
niques such as correlation, ntly rank highly
amongthe tested methods. We utilize the high perfoming methods to obtain a consensus
network; and identify four mbust and densely connected modules that reveal biological pro-
oa&qasaswel assuggast amibody—reiahed technical biases. Mapp‘ng the mmansusnet-
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Data Availabilly Statement: The pan-cancar RPPA

of tumor types. Our results illustrate the utility of the RPPA platform as a tool to study proteo-
mic networks in cancer.
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Author Summary

Pan-cancer proteomic datasets from The Cancer Genome Atlas provide a unique opportu-
nity to study the functions nfplmmm mhumanmnms Such datasets, where proteins are

dasi, data coledion and anlysis, desision oo measured in dxﬂ’e:ent di 1 are informative, ible the
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AHaNnun3 NPOTEOMHbLIX 3KCMNEePUMEHTOB, HanpaBJIeHHbIX Ha
BbifiBJIeHUe 0eJIKOB B NpoTeoMe MO4YU YYBCTBUTEJIbHbIX K
pa3nmyHoMmy copep>xaHuto NaCl B nuwe onsa yenoBeka

1-35 | 36-70 | 71-75 | 76-98
CYTKN, CYTKM, CYTKMH, CYTKN,
[lepunog akcnepumMmeHTa M Y Y Y
1-5 6-9 10 11-14
Hepnena  Hepensa | Hedensa | Hepensd
YpoBeHb NoTpebsieHns conu 12 9 12 6
(r/cyTKn)

ﬂpmmeanme: HOPMa ﬂOTpEGJ’IeHVIFl COoJIn Ongd HejqioBekKa HaxXognTcsd B rnpegesiax

4-12 r/cyTKW.

NapuHa U. M. n ap. PEKOHCTPYKLIMA ACCOLIMATMBHbIX BEENKOBbLIX CETEN, CBA3AHHBLIX C MPOLIECCAMU PEMYNALYN OBMEHA V1 AEMOHNPOBAHNA HATPUA B OPTAHU3ME

300POBOIo YENOBEKA, HA OCHOBE N3YYEHWA NMPOTEOMA MOYW //®n3nonorus yenoseka. — 2012, — T. 38. — Ne. 3. — C. 107-107.




3anucb PEeE3YNbTdTOB NPOTEOMHDbIX 3KCNEPUMEHTOB AnAa
nposeaeHnAa KNacrepHoro aHa/im3a

Henenu akcnepumeHTa M ypoBeHb noTpebneHunsa conu

11 12 13

6 r/cyT
NuHamuKa nosasneHmMA benkos B moye
benok A
1 0 0 0 0 0 1 1 1 1 1 0 1
benok B




3anucob PE3Y/NIbTATOB NPOTEOMHDbIX 3KCNEPpUMEHTOB OANA
npoeegeHna KNacrepHoro aHaamisa

Henenn sKCNepUMeHTa W YPOBEHDb HDTEE‘EI‘IEHHH COnK

11 12 13 14

6 r/cyr
NKHamuKa noAasneHuA Benkoe B moye
benok A
0,83 | 0,16 0 0 0,33 | 0,16 1 0,83 1 1 0,83 0 0,83 1 ‘
benok B

1 0 [083] 0O 0 0 1 [016] 1 1 (066016 1 I ‘

MaHX3TTeHCKOoe paccToAHME Me¥ Y BeKTOpaMMu: D: E , ‘A, = Br‘

Knactepu3iaumna npoeogmnace B nporpamme MeV 4.6.2 no metoay Average linkage clustering [Sokal, Michener, 1958]



Aonsa nenbityembix — | Homepa Hepaenb, yMeHbLLEHNE

Y KOTOPbIX MPUCYTCTBYET 0.0 KOHLIEHTpauun HaTpus B nuue ¢ 12 r/cyT Ao

6eﬂOK L T I P = e 6F/0yT

UEFP15 HUMAN
LY¥Y75 Hmanm
HTEEZ HUMAN
AFALll HUMAN
Y050 HUMAN
YO 5A HUMAN

CHPGE HIMAN
MENM1 HUMAN
COIAL HUMAN
D14 Hmanm
MizA HIMIAN

GELE_HUMAN epapxunyeckoe

TETH HUMAI

CYTM HUMAN nepeso 66110 Ppa3duTo
SDCE1 HUMAN

PEL HOMAN Ha K/1aCTepbl

CEFL HUMAN

CADMT HUMAN BK/1IlOHaOWne He

LAIR1 HUMAN

DPE4_HIMAN 6onee 30 3/1eMeHTOoB

KnacTep 9

KnacTep 83

CO59_HIMAN
EFCE_HUMAN
ICOSL HUMANW
BIASC_HUMAN
CO44 HIMAN
YIPFZ HUMAN
ALET HmManm
03TP_HUMAN
ROEOE HIMAN

KnacTep 87




[TOUCK KJ1aCTepoOB aCCOLUUUPOBAHHbIX C

[lonsa benkos,
A ACCOUMMPOBAHHBLIX
C OQHUM M3 YKa3aHHBIX
npoueccos, %

a7 .1
* 29,6 52,9
20 —— gHTHMOTEHE 3
IHO0LNTOS AronTos AnonTo3
bepeMEeHHOCTE

IAKMBAEHNE paH
KNEeTOYHAA Nponudgepauna
TpaHCAALMA
LMTORM M3

0 IKIOUMTO3

KnacTep 9
Knactep 87
KnacTep &3
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CnocobHOCTb anbga-TybynuHa ycunueate NpoLeccsl Nponuaepaumm u 25 |
BOCCTAHOBJIEHUA TKAHEM U CHUXATb KNeTOUHYHO CMepThb U CBA3bIBAHUE 2
KPUCTANMOB OKCAmNaTa KanbLUusa NoYeyHsIMU Tpy6UaTbIMM KIeTKaMMU. § 15
AOresva KpUCTannoe okcanata Kanbuma (CaOx) Ha nouveyHbIX ﬁ g

KaHanbUEeBbIX 33NUTENHUANBHBIX HKMAETKaX HEEHI‘D,D,EETCH npw 330B0-KOHTPACTHAR * .
Li]

MOYeKameHHOW Bone3Hun. BbINO NOKAa3aHO, YTO 3IKCNPEeccuA
paga b6enkoB  OOCTOBEPHO  MeEHAEeTCH B HKNETKax,
MHAOYUMPOBaHHBIX Kpuctannamu CaOx. AHanu3 rnobanbHoM
cetn Oenok-benok B3aMMOOEMCTBMM C WCNONb30BaHUMEM
cuctembl  STRING nokaszan, 410  o-TyOynuH, 3KCnpeccus
KOTOPOTo BblNa CHUMKEHA B IKCNEPUMEHTE, ABNABTCA O4HUM U3
LeHTpanbHbIX y3n0B ceTu benok-BenkoBbix B3aMmoAgrCTBUA.
[AnA NOoATBEPMAEHWA KAKYEBOW ponu a-TybynuHa Bbina
uccnenoBaHa KnetodYHaa NuHMA pcDNAG.2-TUBALA, B KOTOpOM
a-TybynuH ceBepxakcnpeccupoBaH. bbino NokasaHo, 4TO ANA
kKnetok pcDNAG6.2-TUBA1A Habnwpaerca cHuxeHWe rubenun w
YBENUYEHWE KNEeTOYHOW npoavdepauvu nocne BO3AEWCTBUA
Kpuctannos CaOx. Kpome Toro, B KneTkax pcDNAG6.2-TUBA1A
Bblna ynydweHa penapaTtMBHaA cnocobHOCTL THaHen W
CHUMKEHA KNeTOMHO-KPUCTaNIMYeCcKan agresua. ITn
pe3ynsTartel rOBOPAT B MNOMAb3Y TOro, 4T0 Q-TybynuMH wurpaer
KNHYEBYHO POk B NaTOreHe3e no4e4yHoKameHHoW bonesHn.

MUWHKPOCHKOMNUA
noYveyHbIX TRYGHaTEIX
KNeToK

pcONAG.Z-TUBATA =
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MeM oy

benkamu  C
no4YyeyHblx TpybuaThIX
Knetkax MDCK, nHayuHpoBaHHbIX KpucTannamm CaOx,
PEKOHCTPYMPOBAHHAA C NOMOLLBID cucTembl STRING.

Manissorn J. et al. Alpha-tubulin enhanced renal tubular cell proliferation and tissue repair but reduced cell death and cell-crystal adhesion //Scientific Reports. — 2016. - T. 6.



AHaNN3 cCeTn reHoB, 3KCMPEeCCMa KOTOPbIX N3MEHSETCA B OTBET Ha BO3AENCTBUE
3arpsi3HeHNs BO3yXa B aBTOTPAHCMOPTHOW OTPac/u.

Bo3geicTtBre 3arpsA3HeHHOro BO3fyXa CBA3aHO C HebnaronpuAaTHbIMM
nocneacTsuaMn  ONs  340POBbA, BK/IKOYaA YBe/IMYEHWe cepaeyHo-
NIero4yHon 3ab60/1eBaeMOCTM M CMEPTHOCTU, a Takxke yBefinvyeHne pucka
paka /erkmx. bbin npoBegeH MNOSIHO-TEHOMHbIA aHannu3 YPOBHEW
akcnpeccun PHK KpoBM 63 HeKypAwmxX COTPYAHUKOB MNAapPKOBOYHbLIX
TepmuHanoBs B CLLUA. 3kcnpeccua pspa reHoB W3MeHWsacb npu
BO3AENCTBUM  Tpex  3arpsasHutenien  (TBepAblX  MUKpovacTuL,
3/1IeMeHTapHOro yrnepoga 1 opraHuyeckoro yrnepoga). B tom uyucne
aKcnpeccua 63 reHa, CtaTUCTUYECKU 3HAYMMO M3MEHWNacb B Criyyae
ABYX U3 Tpex 3arpsasHuteneil. MHorne n3 aTux reHoB ObIIN BOB/IEYEHDI
B VLIEMMYECKY0 00/1e3Hb cepAua, XPOHUYECKYH) OOCTPYKTMBHYIO
6one3Hb nerknx (XOBJ1), pak nerkux wn apyrne 3abonieBaHus,
CBA3aHHbIe C 3arpsisHeHveMm. AHanus reHHOM cetu
(peEKOHCTpYyMpoBaHHOW ¢ wucnosb3oBaHnem GeneMANIA) no3Bonvn
BbIAIBUTb 25 B3aMMOCBA3aHHbLIX T€HOB, KOTOpble OblNn O6WUMKN AN
BCEX Tpex 3arpA3HeHun. MHorme n3 HMX accouMMpoBaHbl C pakoMm, a
Takke BOB/ieYeHbl B CBA3bIBaHME METaJI/I0B U Perynauuio anontosa.
DT pesynsTartbl ONUCLIBAKOT MOJIEKYNAPHYIO B3alMMOCBA3bL MexXAay
BO3AENCTBMEM  3arpA3HEHHOro  BO3gyxa W HebnaronpuAaTHbIMU
nocnencTesmaMn 4114 340P0BbA.
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CeTb B3aMOCBSA3€E MeXay reHamu, aKcnpeccus
KOTOPbIX N3MEHWNACb B OTBET Ha BO3AeNCTBUE
3arpsAsHeHns Bo3ayxa, PEKOHCTPynpoBaHHasa C
ncnosnb3oBaHnem GeneMANIA. AHaIM3 NO3BOTUN
BbISABUTb 25 B3aMMOCBA3aHHbIX TEHOB, KOTOPbIE OblN
06LWMMKM O/151 BCEX TPEX 3arpsi3HEHNIA.

Chu J. et al. Gene expression network analyses in response to air pollution exposures in the trucking industry //Environmental Health. -

2016. -T.15. - Ne. 1. - C. 101.
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MynbTuU-MeTon ONS PEKOHCTPYKUUK ceTen benok-benok A
B3aMMOOENCTBUN, HanOeHHbIX B 11 Bnaax pakoBbIX Experiments @

3abon1eBaHNI YenoBeka. @ High-throughput q

o assays (e.g. RPPA)
PakoBble KNETKM MMEeKT 0cobble XapaKTepuCTUKM YPOBHEMN .

aKcrnpeccun 6GEenikoB U MOCT-TPAHC/IAUNOHHbBIX  MOAUMUKALINIA. | -

iy

Pecypc The Cancer Genome Atlas (TCGA) o6beanHsaeT npodonnu ‘;\ ,.

akcnpeccun 6enkoB 3467 ob6pasLoB nNalMeHToB, CTpajalolwmx oT Lit;ﬁre

11 TunoB onyxonen. 3TN MNPOTEOMHbIE [AaHHble MOryT ObITb : L

MCNO/Ib30BaHbl A1 KOMMNbIOTEPHOW PEKOHCTPYKLMKN ceTeilt 6enok- B et qmmﬁm @
o o omputational

6enok sB3anmopgenctenin (PPIl) n nocnegywoulero nyvyeHmsa obLmx i s

XapakTepUCTUK  pas/INyHbIX  TUMOB  onyxonen. B aToMm

nccnegosaHnn 6bl1/10 NpoBefeHo cpaBHeHMe adpdoekTMBHOCTU 13 l =

aBTOMaTU4YeCcKnx MeToAoB ANA  PEKOHCTPYKUMK  Benok-6enok Knowledgebase @

B3aMMOJENCTBNA C CeTAMM Oenok-6enok B3anMoAencTBUN (e.g. Pathway Commons)

cuctembl Pathway Commons, peKOHCTPYMPOBAHHbIMK BPYUHYHO .“1

akcrieptamn. bBbI/I0 NokazaHO, 4YTO HM OAMH M3 METOAO0B He
obnaflaeT HauydLlWwMMN NokKasaTesiiMM BO BCEX TUMax Oryxosiei,
HO rpynna u3 LWecTn MeToAoB, BK/oYasds METO/bl, OCHOBaHHbIE Ha
Koppenauun, B3aMMHOKW uHopmauunm n perpeccuun, no3BosiatoT
PEKOHCTPYMpOBaTb CETW, KOTOpPble XOPOLIO COrfacytTca C
CETSAMU, NOCTPOEHHBLIMWN BPYYHYIO 3KCNEepTamu.

~

Net*.;uurk model Pathway model
\ din——

Senbabaoglu Y. et al. A multi-method approach for proteomic network inference in 11 human cancers //PLoS Comput Biol. - 2016. -
T.12. - Ne. 2. - C. €1004765.



[1N1aH nekKyunm

. BBeneHue.

. O630p NHTEepHeT-pecypcoB, MHTErpupyrowmx nHdbopmauunto
no buomMmeanLUNHCKON TEMATUKE.

. Pecypchl, nHTerpupytowme 6mnosiorndieckyto nHpopmauuio
N3 pa3HOPOOHbIX NCTOYHNUKOB U NpeacTaB/idloWne ee B
Buae reHHbolx ceten: ANDSystem, STRING, GeneMania,
Pathway Commons.

. MpakTnyeckoe NpMMeHeHne NHCTPYMEHTOB UHTErpauunn.



