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TTnaH nekumn

BeBeaneHue.

O630p NHTepHeT-pecypcos, coaepKaLlimx pasHoobpasHyto nHbopmaLmto
O FreHHbIX CeTsX.
Pecypcbl, MHTErpupytoLlime bmonornyeckyto MHGopmaumio u3

PA3HOPOAHbIX MCTOYHMKOB M NPeACcTaBNAOLWNE ee B BUAE FEHHbIX CETEN:
ANDSystem, STRING, GeneMania, Pathway Commons.

[fpakTMYeCcKoe NPUMEHEHNE MHCTPYMEHTOB MHTErpaLuu.
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Llenb HTEerpaunm bnomeamumMHCKMX AaHHbIX —

NOHMMaHUNE N MOOAENTNPOBAHUNE MEXHN3MOB 4 ¥,
bnonornyecknx npoweccos é.0.6
* MpenmyuiecTsa MHTErpaumm BMONOTMYECKUX AaHHbIX: & &
* EAnHBbIN popmaT — BO3MOMKHOCTb aBTOMaTM3aLummn 0bpaboTku 1 cbop - N
CTaTUCTUKMW.

EanHbin cnocob rpaduryeckoro n TeKCTOBOro nNpeacTtaBieHus — ynpoueHue
OCMbICNEHNA, OTCYTCTBUE WITPAPOB Ha NEPEK/IIOYEHUSA BHUMAHUA.
BO3MOXKHOCTb BbINOHEHMA NOMCKOBOTO 3aNpoca KO BCEM AaHHbIM
YcTaHOBNEHME 3KBUBANEHTHOCTU OOBEKTOB U3 Pa3/IMYHbIX UCTOYHUKOB C
Y4EeTOM CMHOHMMMUU, YTO NO3BONSAET U3bexaTb AybanpoBaHna MHGopmaumm
* BbiAaBneHue npoTmBopevn, owinbok, npobenos B MHGOPMaALIMU

* BO3MOXHOCTb BblABNEHMA Hanbosiee 4OCTOBEPHON MHPOPMALLMM

Mo Murunckuin A. C. u ap. TexHONOrMa ceMaHTUYECKOM MHTerpaumnm 6as AaHHbIX B CUCTEMHOM 6nonorum //BbluncantenbHble TexHonorum. —2008. — T. 13. — No. 6.



UHTerpunpyemasn

NHGOPMa LA

[eHHaAa ceTb — rpynna KOOPAMHUPOBAHHO (PYHKLMOHUPYHOLWMX TEHOB,
B3aMMOAEMNCTBYIOWMNX APYr C APYrOM KaK Yepe3 CBOW MepBUYHbLIE
npoayKtbl (PHK n 6enkun), Tak 1 yepes pasHoobpasHbie meTabonmnTbl
N Apyrme BTOPUYHbIE NPOAYKTbl PYHKLMOHMPOBAHNA TEHHbIX CETEN,
KOTOPaA KOHTPONMPYET KaKoU-1Mbo ¢PeHOTUNMYECKUN NpPU3HakK
OpraHu3ma.

KomnoHeHTbl reHHOU ceTu:

1) rpynna KOOPANHUPOBAHHO 3KCNPECCUPYIOLLIUXCA FEHOB,
COCTaBAAKOLLLAA AAPO CETY;

2) 6enkun, Koanpyemble STUMU FreHaMU;

3) HN3KOMOJIEKYNAPHbIE KOMMOHEHTbI (FOPMOHbI U Apyrue
CUrHa/IbHble MOJIEKY/Ibl, SHEPTreTUYECKME KOMMOHEHTbI, MeTabonnTbl);
4) cBA3M MeX Ay Y4aCTHUKamMm ceTu (B Tom Yymncse oTpuLaTenbHble U
NOJIOXUTENIbHbIE OOpPaTHbIE CBA3MK).

Mo KonvaHoBy H.A. ¢ coasTt. TEHHbBIE CETW // BaBunosckuin xxypHan reHeTuku n cenekuum, 2013, T. 17:4/2.



“A gene network is a mixed graph G :

A
=(V,U,D) over a set V of nodes,
corresponding to gene activities, with

B 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.—Neo. 10. - C. e12912.

MoapasymeBaloTca B3aMMOAENCTBUSA,
6e3 nocpeaHUKoB 13V

“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. S202-S210.

“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.

M

“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.




ACCOLUATUBHbBLIE MeHHbIE CEeTU ABNAIOTCA MONEKYNSPHO-TEHETUYECKMMU CETAMMU, aCCOLUMPOBAHHBIMU C
KakKumun nmbo buonormyeckmumm npoueccamm, GeHOTUNMUYECKUMU MPU3HAKaMM UK 3aboneBaHnsIMMU.
AcCoUMaTUBHbIE FrEeHHbIE CETM B KaYeCTBE BEPLUNH BKAKOYAIOT caeayrowme TUnbl OO beKToB:

(1) monekynapHo-reHeTUyecKMe o06bekTbl. K 3TMm TuMnam ob6beKToB oOTHOCATCA reHbl, PHK, 6enkw,

meTabon UTbl, K1€TOYHblE KOMMNOHEHTDI,

(2) 6uonorunuyeckme npoueccbl U cuctembl — meTabonuyeckme nyTu, NyTM Nepenayrm CUrHaNOoB,

TPAHCNOPTHbIE NYTU U T.N.);

(3) deHoTUNUUECKNE NPU3HAKM — MNOBEAEHYECKUE XaPaKTEPUCTUKU UAU GYHKUMOHANbHbIE COCTOSAHUA
OpraHu3ma Uan reHeTUYEeCKUX CUCTEM, BKAtoYasA 3aboneBaHmus;

(4) BHyTpeHHMEe W BHewHue GaKTopbl, BO3AENCTBYOWME Ha cucTemy (myTauum, 3NUreHeTUYEeCKUin
KOHTPO/1b, TEMNEPATYpPa, AaBNeHMNe, NEeKAPCTBA N ApYyrne XMMUYeckmne coeanHeHuns).
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The N291S variant was identified in 11.1% )
of pre-eclamptics as compared with 2.9%  nos3f HSPT PE.F:)

of pregnancy controls (p = 0.008). ‘1‘6\ / .

(Hubel CA et al. 1999, PMID: 10636447)
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TTpumepbI cUCTeM, UHTerpmupyrolwmx buonoruyeckme AaHHbIe.

GeneCards - MHTerpaumnoHHbIK pecypc no reHam YE/JIOBEKA, BKkatouaeT
nHdopmaumio n3 bonee yem 125 MHTEpPHET-AOCTYMHbIX PECYPCOB.

1582
G cnet_.; ards®
v %

S Ensembl - reHomHbIN Bpay3ep Ana uccnenoBaHUs reHOMOB NO3BOHOYHbIX
87 BMAOB, UHTErpupyeT bonee cTa pecypcos.

LICSC UCSC Genome Browser - reHoMHbl 6pay3ep ana ucchegoBaHUs FeHOMOB
okono 50 BMAOB KMBbIX OPraHN3MOB, MHTErPUpPYeT bonee cTa pecypcos.

C£O GEO - peno3sutopui1, B KOTOPOM XPaHATCA pa3HOPOAHblIe AaHHbIe Mo
sene bression omnibis. JKCIOECCUM FTE@HOB, NOJIydeHHble B 2 124 727 sKcnepumeHTax.

Uniprot - cogepXut nHOopmMaLmIo NO CTPYKTYpe U GyHKLMAM BenKkos
457010 b6aKktepun, 168308 smnpycos, 12163 apxen, 894013 syKapuorT,
nHTEerpmnpyet nHpopmaumto n3 145 pecypcos.

%NCBI NCBI — pecypc, KoTopblit obecneymsaeT obLee MHGopmMmaLMOHHOE
NPOCTPAHCTBO ANA 66 6a3 AaHHbIX.

Prdt



Cnucok 6a3 AaHHLIX, NpeACTABMEHHbIX Ha
cante NCBI (https://www.ncbi. nlm hih.gov/).

Assenbly

BioProject (formrerly Genonre Prgject)
BicSanple

BioSystens

Bookshelf

dindaTrials.gov

dinVar

doneDB (forrrery done Registry)

Conmputational Resources fromNCBI's Structure Goup

Consensus (D6 (AC0B)
Conserved Domai n Database (ADD)

Database of BExpressed Sequence Tags (dbEST)

Database of Genonre Sunvey Sequenaes (dbGSS)
Database of Genorri cStructural Variation (dbVar)
Database of Genotypes and Phenotypes (dbGaP)
Database of Major Histoconpatibility Conalex (dbivHO)
Database of Short Genetic VVariations (dbSINP)

GenBank
Gene

Gene Bgaression Ommibus (GEO) Database

Gene Bgaression Omibus (GEO) Datasets
Gene Bgaression Ommibus (GEO) Profiles

GeneReviews

Genes and Disease

GeneticTesting Registry (GIR)
Genonme

Genonre Reference Consortium(GR0O)
HV-1

HonmoloGene

Influenza Virus

Joumals in NCBI Datalbases

NMedGen

NVESH Database

National Library of Medidne (NLIV) Catalog
NCBI CGHTodl kit Vanual

NCBI Education Page

NCBl Jassary

NCBI Handbook

NCBI Help Vanud

NCBI Pathogen Detedtion Project
NCBI Website Search

Nudeotide Database

Online Vendelian Inheritance in VBN (GVIIV)
PopSet

Protein Qusters

Protein Database
PubChemBioAssay
PubChemConpound
PubChemSubstance

Pubivied

PublVied Centrd (PIVID)
PublVed Health

Reference Sequence (RefSeq)

RefSeqGene
Retrovirus Resouraes

SARS CoV

Sequence Read Archive (SRA)

Structure (IVbleaular Mbodeling Database)
Taxonormy

Third Party Annotation (TPA) Database
Trace Archive

UniGene

UhiGene Library Brownser

Vird Genomes

Virus Variation



PesynbTar nouckosoro 3anpoca k pecypcy NCBT no knroyesomy cnosy YY1

Search NCBI databases Help

yy1

Results found in 33 databases for "yy1"

Literature Genes
Books o4 books and reports EST 730 expressed sequence tag sequences
MeSH 14 ontology used for PubMed indexing Gene 1,465 collected information about gene loci
NLM Catalog 0 books, journals and more in the NLM Collections GEOQ DataSets 235 functional genomics studies
PubMed 1,274 scientific & medical abstracts/citations GEO Profiles 103,477 gene expression and molecular abundance profiles
PubMed Central 3,868 full-text journal articles HomoloGene 10 homologous gene sets for selected organisms
sequence sets from phylogenetic and population
Health PopSet 32 shtias
ClinVar 49 human variations of clinical significance e e i g e
dbGaP genotype/phenotype interaction studies Proteins
GTR genetic testing registry
MedGen medical genetics literature and links Conserved Domains 7 conserved protein domains
OMIM 49 online mendelian inheritance in man Frateln A protel Seguences
PubMed Health 0 clinical effectiveness, disease and drug reports Protein Clusters 1 sequence similarity-based protein clusters
Structure 19 experimentally-determined biomaolecular structures
Genomes
Chemicals
Assembly ] genome assembly information
BloProject 64 biological projects providing data to NCBI BloSystems 76T T}OIEQUIT pathways with links to genes, proteins and
chemicals
BioSample 100 descriptions of biological source materials ) o . )
PubChem BloAssay 4 bioactivity screening studies
Clone 770 genomic and cDNA clones
chemical information with structures, information and
dbVar as9 genome structural variation studies PubChem Compound 1 jiniks
Genome 7 genome sequencing projects by organism PubChem Substance 280 deposited substance and chemical information
GSS 2 genome survey sequences
Nucleotide 3,104 DMNA and RNA sequences
Probe 658 sequence-based probes and primers
SNP 6,011 short genetic variations
SRA 147 high-throughput DNA and RNA sequence read archive
Taxonomy 0 taxonomic classification and nomenclature catalog
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N cTOYHUKU UHpopmaLmm

QkcnepuMeHTanbHble JaHHbIE:
[poTeomHble, TPAHCKPUNTOMHbIE, METAOONOMHbIE

B SAGE Normal B SAGE Cancer
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N cTOYHUKU UHpopmaLmm

BarkHenwmnm NCTOYHUKOM
bnomeanLMHCKOMN TEMATUKE ABNAOTCA Hay4Hble
nybnmkaummn. B cucteme PubMed, Kotopaa sasnaetcs
KpynHenwen 6a3oM AaHHbIX HayyHbIX CTAaTEW, AOCTYMHbIX
yepes WHTepHeT, cobpaHo 6Honee 29 MUANIMOHOB
ny6anKaumun.

MHGOPMaLM no

HypHan Nucleic Acids Research (NAR) database issue
(IF=8,65) nybamnKkyet cnuckmn 6a3 pgaHHbIX. Ha sHBapb 2019
roga pabortanm 1613 6as:
http://www.oxfordjournals.org/nar/database/c

&/

_ (}enet'lr(ls‘
miRBase the H

%Y BRENDA ||
- dbSN P The Comprehensive Enzyme Information System m
m I . Short Genetic Variations

hmdb

The Human Metabolome Database

g
L Tttt

HNurepdeiic PubMed

Kareropuu 6a3 1aHHbIX

Nucleotide 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 Bbr aymaete, no kakomy 3anpocy k PubMed 6yaeT HanaeHo 6onblue
cTaten?

1. Beta vulgaris - caxapHas cBEKna 2. Panax ginseng — »eHblUueHb 06bIKHOBEHHbIN




cTaten?

1. Beta vulgaris - caxapHana cBékna:
3950 pokymeHTa

PubMed Y |Bela vulgaris

Create RSS Create alert Advanced

Format: Summary ~ Sort by: Best Match ~ Per page: 20 = Sendto ~

Search results

Items: 1 to 20 of 3950 Page ﬁj of 198 Mexts  Lasts>

1. the phloem of sugar beet (Beta vulgaris L.) source leaves
HMieberl P, Ehrl C, Pommerrenig B, Graus D, Marten |, Jung B, Ludewig F, Koch W, Harms K, Fligge
Ul, Neuhaus HE, Hedrich R, Sauer M.
Plant Biol (Stuttg). 2017 May;18(3):315-326. doi: 10.1111/pib.12546. Epub 2017 Feb 1.
PMID: 28075052
Similar articles

Filters: Manage Filters

Help

Most recent

Results by year

Download CSV

| PubMed v HF'anax ginseng

|

Create RSS Create alert  Advanced

Format: Summary + Sort by: Best Match» Per page: 20 « Sendto -

Search results

Items: 1 to 20 of 6911 Page[1 | of346  Next>  Last>>

Panax ginseng and Panax quinquefolius: From pharmacology to toxicology.
1. Mancuso C, Santangelo R.
Food Chem Toxicol. 2017 Sep;107(Pt A):362-372. doi: 10.1016/.fct.2017.07.019. Epub 2017 Jul 8. Review.

PMID: 28698154
Similar articles

Ginseng_in Dermatology: A Review,

2. sabouri-Rad S, Sabouri-Rad S, Sahebkar A, Tayarani-Najaran Z.
GCurr Pharm Des. 2017;23(11):1649-1666. doi: 10.2174/1381612822666161021152322. Review.

Help

Filters: Manage Filters

Sort by:

Most recent

Resuits by year

Daownload CSV




XeHblUeHb (oT kuT. Tpaa. A2 ) («KopeHb KU3HU») — MHOroNeTHee TPaBAHUCTOE pacTeHue, PO cemelicTBa
Apanuessble. BKkatoyaeT 12 Bnaos, npomspacratolimx B Asnm n CesepHont AMepuke. XopoLLo N3BECTHOE 1eKapCTBEHHOE
pacTeHne. B 0CHOBHOM UCNO/b3YyeTCs KaK afanToreH 1 B Kayectse obLleToHM3npyowero cpeactsa. B Kopee u Kutae
KOPEHb YEHbLUEHA TaKKe UCMO/b3YIOT B MPUTOTOBAEHUU NULLN. TPAANLMOHHAA KUTANCKaa MeanLMHa YTBEPXKAAET, UTO
npenapaTbl }XeHbLUEHs NPOAJ/IEBAIOT XMU3Hb U MONOAOCTb
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KOMNOHEeHTbI reHHOM ceTu:

1) rpynna KoopaAnHUPOBAHHO 3KCNPECCUPYHOLLNXCS reHOB,
COoCTaBnswLWaa a4po CeTu;

2) bernkn, kKognpyembie 3TUMN rEeHaMU;

3) HN3KOMONEKYNAPHbIE KOMMOHEHTHLI (TOPMOHbLI U Apyrue
CUrHanbHbIE MOJIEKYbl, QHEPrEeTUYECKME KOMMOHEHTDI,
MeTabonuThbl);

4) cBA3M MexXxay y4acTHUKaMu ceTu (B TOM Yuncne
oTpuLUaTeNbHbIE U NMONMOXNUTENBbHbIE OOpPaTHbIE CBA3N).

Mo KonuyaHoBy H.A. c coasTt. TEHHbBIE CETW // BaBunoBCcKkuin XXypHan reHeTuku n cenekummn, 2013, T. 17:4/2.

5) N gpyrme bnonornyeckne obbLEKTHI



basbl AaHHLIX, coaepxalme UHPOPMALUKO MO FEeHaM.

* HGNC

* NCBI Gene (Entrez Gene)

* NCBI Nucleotide (GenBank)
| * GeneCards

* Ensembl

* UCSC Genome Browser

* GEO — xpaHnnunwe aaHHbIX NO 3KCNPeccuun reHoB
* apyrue



HGNC - HUGO Gene Nomenclature Committee

* [locTynHa Yyepe3 NHTEePHEeT Nno aapecy
http://www.genenames.org/

* CoaepunT BepndulmnpoBaHHbIe
Ha3BaHUA U CUHOHUMbI YeN0BeYEeCKUX
reHos.

* UneHTUPUKaTopamm ABNAKOTCA YNCAA.
Hanpumep, reH YY1 nmeert
naeHTndmnkatop 12856.

* Copeputca nHbopmauma no
v CUHOHUMaM

v XpOMOCOMHOMY IOKYCY
v'CCbIZIKM Ha Apyrue pecypchbl

C | @ www.genenames.or

Search everything w

HUGO Gene Nomenclature Commitbes

Use * to search with a root symbol (eg ZNF*) (7]

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

: YY1loe
APPROVED SYMBoOL O YY1
APPROVED NAME O YY1 transcription factor
HGNC ID © HGNC:12856
PREVIOUS SYMBOLS &
NAMES 3 SYNONYMS O DELTA, "INO80 complex subunit S", INO80S, NF-E1, UCRBP, "Yin and Yang
1 protein”, YIN-YANG-1
Locus TYPE © gene with protein product

CHROMOSOMAL LOCATION % 14q32.2
GENE FAMILY © INOS80 complex
Zinc fingers C2H2-type

Hcop © Orthology Predictions for YY1

External links

HOMOLOGS &

Symbol Database
Mus muscu lus ¥yl MGI: 99150
Rattus norvegicus Yyl RGD:3982

GENE RESOURCES © Entrez Gene: 7528
Ensembl: ENSG00000100811 Region in detail Sequence
Vega: OTTHUMGO00000150479 C Region in detail Sequence

UCSC: uc001lygy.3 Genome browser

NUCLEOTIDE SEQUENCES & BC020324 C GenBank ENA DDBJ]

NM_003403 RefSeq NCEBI Sequence Viewer
CCDS9957 © CCDS

PROTEIN RESOURCES © P25490 UniProt InterPro PDBe

CLINICAL RESOURCES © OMIM: 600013
GeneTests
Orphanet

DECIPHER



http://www.genenames.org/

Mouck OKHO 0219 86000 OpzaHu3mol

3anpocoé  CoxpaHeHue

& - (C | & Hag® https://www.ncbi.nlm.nih.go

NCRBI Gene

* [locTynHa Yyepe3 NMHTEPHET No

afpecy - :
https://www.ncbi.nlm.nih.gov/gen =

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

e Annotated genes

Mon-coding

S NCBI Resources (¥) HowTo

Gene | Gene

v |lyy1
Create RSS Creaie alert

Help

Send to: -

Top Organisms [Tree

Protein-coding Search results Homo sapiens |f.2351
Pseudogens Mus musculus (66)

* MHTerpmnpyeT nHpopmaLumio no A== e

e See also 50 discontinued or replaced items.

content Sinocyclocheilus anshuiensis (10)
CCDS T ; All other taxa (1066)
re H a M ay Ka p M OT’ Eipisealsl blammelpene ID | Description Location Aliases Maore...
Refseq J ¥y Chromosome 14, DELTA, INOBOS, NF-
~ RetSenten: :75 transcription  NC_000014.9 E1, UCRBP, YIN-
dKTEPUMN, BUPYCOB N AP. factor[Homo  (100236765. 100279034)  YANG-1 B
+ Current SANENS il
{human}]

Chromasirme YY1 Chromosome 12, AWA4B8674, NF-E1

transcription NC_000078.6
factor [Mus (108793269..108816632)

* UpeHTUPUKaTopamm reHoB

more. ..

ABNAIOTCA YMcna. Hanpumep, reH - e

TPaHCKpUNUMOHHOro ¢pakTopa YY1 / Ere L. -2

yesioBEKa UMeeT NaeHTUPUKaTop e v
(CZHZ2 type)  NC _003075.7 Yang 1

family protein  (3764241..3766671,
[Arabidopsis complement)

7528, Mmbllin — 22632, KpbICbl —
24919, Arabidopsis thaliana — Qo e 45

YY1 YY1 Chromosome 21,

8 2 6 O 9 3 ID: 534353 transcription AC_000178.1 Q CAT2 AND (alive[prop]) (1986)
]

Recent activity


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

NCBI Gene - WHCpOPMC(LlMOHHClSI KapTOUKa reHa

NpeHTndpukatop

<« C | & HagexHeiid | https:;//www.ncbi.nlm.nih.gov/a

= NCBI Resources [¥) How To (%)

% |

Sign in to NCBI

Gene | Gene v ]|

Advanced

Full Report =

YY1 YY1 transcription factor [ Homo sapiens (human) ]

Gene ID: 7528, updated on 12-Mar-2017

O6wan nipopmauusa

CumBoON reHa
Ha3BaHue reHa

CcblIKM Ha apyrue 6asbl AaHHbIX

OpraHusm

TakCOHOMMYECKOoe No/IoXKeHue

CUHOHMMDI
OnucaHue reHa
OpTonoru

bonee aetanbHaa nHpopmauyua

PacnonoxeHne Ha XPOMOCOME
NHTPOH/3K30HHAaA CTPYKTYpa
Nonumopdunsm

Jlntepartypa v ap.

+ Summary

Officlal Symbol YY1 provided by HGNC
Official Full Name YY1 transcription factor po
Primary source HGNC:HGNC:12856
See related EnsemblENSG00000100811 MIM:500013; Vega:OTTHUMGO0000150479
Gene type protein coding
RefSeq status REVIEWED
Organism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia;
Eutheria; Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae; Homo
Also known as DELTA; NF-E1; UCREP; INOB0S; YIN-YANG-1

4 by HGNC

Summary YY1 is a ubiquitously 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 deacetylases and histone
acetyltransferases to a promoter in order to activate or repress the promoter, thus

implicating histone modification in the function of YY1. [provided by RefSeq, Jul 2008]

Orthologs mouse all

- Genomic context

See YY1 in Genome Data Viewer Map Viewer

bl

kS

Send to: =
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NM_083403 3159 bp mRNA linear PRI 687-0CT-2016
Homo sapiens YY1 transcription factor (YY1), mRNA.

NM_@03403

NM_©883463.4

RefSeq.

Homo sapiens (human)

Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
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Tsang DP, Wu WK, Kang W, Lee YY, Wu F, Yu Z, Xiong L, Chan AW, Tong
JH, Yang W, Li MS, Lau 55, 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.

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

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

268060240

GeneRIF: YY1 overexpression contributes to EZH2 recruitment for
H3K27me3-mediated silencing of tumour-suppressive microRNAs,
thereby activating NF-kappaB signalling in hepatocarcinogenesis.

2 (bases 1 to 3159)

Nieborak A and Gorecki A.

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

FEBS Lett. 590 (6), 838-847 (2016)

26916132

GeneRIF: Significance of the pathogenic mutation T372R in the Yin
Yang 1 protein interaction with DNA--thermodynamic studies: the
mutatinn does not affect the serandarv structure of either zinc
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Enirez Gene Summary for YY1 Gene (5§

Y1 is a ubiquitously distributed transcription factor belonging to the GLI-Kruppel class of zinc finger proteins. The protein is involved in repressing and activating

/I_I y6 n M Ka LII M ﬂ M 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 YY1. [provided by RefSeq, Jul 2008}
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Annotation method
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Gene: YY1

YY1 transcription factor [Source:HGNC Symbol,Acc:HGNC: 12856 6]
INOB0S, hsa-mir-6764, UCRBP, YIN-YANG-1, NF-E1, DELTA
Chromosome 14: 100.238,298-100.282.792 forward strand
GRCh38:CM000676.2

This gene has 7 transcripts (splice variants), 63 orthologues, 17 paralogues, is
a member of 1 Ensembl protein family and is associated with 1 phenotype.

Show transcript table

YY1d& (HGNC Symbol)
This gene is @ member of the Human CCDS set CCDS9957.16

This gene has proteins that correspond to the following UniProtkKB identifiers:
P25490 &%

Overlapping RefSeq Gene ID 7528 &7 matches and has similar biotype of
protein_coding

ENSGO0000100811.11

This gene maps to 100.704.635-100.749.129¢ in GRCh37 coordinates.
View this locus in the GRCh37 archive: ENSG00000100811 &

Known protein coding

Annctation for this gene includes both automatic annotation from Ensembl and
Havana @ manual curation, see article.

This gene corresponds to the following database identifiers:
Havana gene: OTTHUMGO0000150479 &

overlapping locus [Definitions &
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Human Gene YY1 (ENST00000262238.8) Description and Page Index

Description: Homo sapiens YY1 transcription factor (Y'Y 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 1
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 [ECQ:0000332] RNAseq introns :: single sam
introns SAMEA 1965299, 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

| Page Index Sequence and Links|UniProtKB Comments |MalaCards CTD RNA-Seq Expression
Microarray Expression | RNA Structure Protein Structure Other Species | GO Annotations| mRNA Descriptions
|Pathways 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 MGI 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 regulation is depending upon the context in which it binds and diverse mechanisms of action include direct activation
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B 6a3e gaHHbIX UCSC genome browser ana yenoseKka npeacrtassieHo 82 960
MOEHTUPUKATOPOB N MHPOPMALMOHHbIX KapTodeK. [eHOB YesioBeKa no
pa3HbiM oueHKam oT 20 ao 30 Tbicau.

TTouemy xe Toraa 8 UCSC genome browser npucytcteyeT Takas umnappa 82 9607?

Mpumep nHbopmaumoHHoM KapToukm B UCSC genome browser.

= C | @ genome.ucsc.edu/cqi-

F—‘:}‘

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

Gene MN1 (uc003adj.3)escription 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, SAMN03465404 [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 chr22:28,146,903-28,196,531 Size: 49,629 Coding Exon Count: 2

Huma

'Page 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 gaHHbIX UCSC genome browser ana yenoseKka npeacrtasneHo 82 960
MOEHTUOUKATOPOB N MHPOPMALIMOHHbIX KapToyeK. [eHOB YenoBeKa Mno
pa3HbiM oueHKam oT 20 ao 30 Tbicau.

TTouemy xe Toraa 8 UCSC genome browser npucytcteyet Takasa umgppa 82 960?
B UCSC genome browser naeHTUGUKATOPOM «UucC TP UnNPpbl TPU DYKBbI .
umndpa» (UCSC ID) obo3HavaeTcs oaAMH U3 TPAHCKPUNTOB reHa. B obiem cnyyae
C reHa MOXeT CYUTbIBATbLCA HECKOIbKO PYHKLIMOHANbHbIX TPAHCKPUNTOB.

= & | @ genome.ucsc.edu/cai-
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Genomes Genome Browser Tools Mirrors Downloads My Data Help About Us

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 see tl-..n. I el dm o mmmsns AadAdb ARl rodRlastians HHECunAanAas Pliadta OTADTHHA Tramaammdb avan seamshinatias - YOOSIAO A SVOL2T0 4 TEAAGAAANRD2YT DA A A indeame o

single sampl

Transcript (|
Position:| Known Genes

Coding Re ’ : oo ; ; ;
Fl }; MN1 {ucB®3adj.3) at chr22:27748277-27801498 - Hemo sapiens meningioma (disrupted in balanced translocation) 1 (MN1), mRNA. (from Refseg NM_002430)
Position: | MN1 {ucB62csm.1l) at chr22:27750064-27796896 - The sequence shown here is derived from an Ensembl automatic analysis pipeline and should be considered as preliminary data. (from UniProt H7C185)

MN1 (ucOlOgvg.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

Description: Homo "ens meningioma (disrupted in balanced translocation) 1 (MN1), mRNA.
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v’ MeToAam, y4acTHUKaM, nybankaumam

GEO - Gene EXpr'eSSion Omnibus OTHOLLEeHNA mexKay
https://www.ncbi.nlm.nih.gov/geo/ nnatdpopmamum,

[laHHbIEe MO 3KCNpPeccumn reHos. cepuamm n obpasuamm
BbicOKkonpounssoguTeibHble 3KCNePUMEHTbI MO OLEHKe
YPOBHeW aKkcnpeccum reHoB (metoabl HK-

Mnhatdopmbl O6pa3upbl Cepum
Mmukpounnos n RNA-seq). ——— e I

T T e 2 T e s

Q Q | Q

NpeHTndunkatopbl ana DataSet - GDS4mcno n ans
DataSeries - GSEuncno. Hanpumep, cepus
3KCMNEePMMEHTOB, MOCBALLEHHbIX aHAN3Yy YPOBHA
3Kcnpeccuu reHoB B Hela KneTKax Nnpu HOKayTe reHOB
YY1 nYY2, umeet ngentnounkatop GSE14964; DataSet
- GDS3788, a oTaenbHbIN IKCMNEPUMEHT 3TOW CEPUN -
GSM373617.
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dbSNP

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

* CogepKnUt nHpopmauymto no noammopodusmy 10
opraHnamos. [lna yenoBekKa NpeacTaBieHa
nHdopmauma no bonee yem 600 MAH KOPOTKUX
Bapuauunn.

* MaeHTUPUKATOPbI HAYMHAKOTCA C ABYX OYKB IS
Aanee yncno. Hanpumep, nonmmopdmusm B reHe
yenosekKa YY1 umeet nageHTMduUKaTop
rs61992955.

* CoaepKUT MHPOopMauuto No

v'YacToTam BCTPEYaemMoCTU reHeTUYECKOro
BapMaHTa B pa3HbIX NONyAALMUAX

v'Mo3uumm B reHome

v dnaHKMpPYIOLWLMM NOCAef0BaTeIbHOCTAM
v 3ddekTy n ap.

UHdopmaLMOHHAA KapTouKa Bapuauum

FEEDBACK

d bs N P Short Genetic Variations

Reference SNP (rs) Report

€ Switch to classic site

rs61992955

Organism Homo sapiens
Position chrl4:100274488
Alleles G>A [ G>C
Variation Type SNV Single Nucleo
Frequency C=0.04944 (6208

€=0.0509 (1576/3
€=0.030 (1507500

Searchforrs

Example: rs268

& Download [ £ (2]

Clinical Significance Not Reported in ClinVar

Current Build 152
Released October 2,2018

Variant Details Genomic Gene : Consequence YY1:Intron Variant
Sequeny Publications 0 citations
Clinical Significance
GRCh37 S
Genomic View See rs on genome
Frequency GRCh37
. GRCh38
Aliases
GRCh38
Submissions YY1 Refd
(2]
: YY1 RefS
History A T

NC_000014.8:.100740825G>C
NC_000014.8:2.100740825G>A
NC_000014.9:2.100274488G>C
NC_000014.9:2.100274488G=A
NG_046508.1:£.40724G>C

NG_046908.1:g.40724G>A
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B 6a3e paHHbix dbSNP ana reHa AGBL4 npucytcteyeT uHpopmauma no 221 431 SNP, a ans
reHa GALE tonbko no 2 843 SNP. Ynucno 221 431 B ~78 pa3 6osblue ymncna 2 843.

3HauuT N 370 YTO reH AGBL4 B 6onbluen cTeneHU nNoaBepxxeH MyTareHesy?

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

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

Position: chr1:48,998,527-50,489.626 Size: 1,491,100 Total Exon Count: 14 Strand: -
Coding Region:

Position: chr1:48,999,845-50,489,468 Size: 1,489,624 Coding Exon Count: 14

'SNP AGBL4 { Searcn |
Create alert Advanced Help
Display Seftings: ~ Summary, 20 per page, Sorted by SNP_ID Sendto: =  Filters: Manage Filters
Soarch.ras Find related data
Database: | Select T
items: 1 to 200 221431 Page [1 |of 11072 Next>  Last>» RS
rs17378497 has merged into rs355206 [Homo sapiens]
i
ATAAAAACTGTCTTTTCAGTTAAGG [A/C]ABACCTGCTTTTGACCCTTTCCAAR Search details -
Chromosome: 1:49206502 =
AGBLA[A11 Field
Gene AGBLA4 (GeneView) L Tetdsy
Functional Consequence: intron variant
Validated: by 1000G,by 2hit 2allele by cluster,by frequency
Global MAF A=0.4091/2049 P
HGVS: NC_000001.10:0.49672174C>A, NC_000001.11:0 49206502C>A,
NM_001323573.1:c.413+39268G>T, NM_001323574.1:.413+39268G>T, Search S
NM_001323575.1:c.377+39268G>T, NM_032785.3:c.377+39268G>T
NR_136623.1:n.410+39268G>T, XM_005271284.1:c.413+39268G>T,
XM_D11542308.2:c.413+39268G>T, XM_011542310.2:c.413+39268G>T,
XM_D17002595.1:c 377+39268G>T, XM_017002596 1:c.377+39268G>T, Recent activity £
XM_017002597.1:c.377+39268G>T, XM_017002598.1:c.377+39268G>T Tum OF Clear
- " Q, AGBL4 (221431)
rs17379875 has merged into rs4926831 [Homo sapiens] SNP
2.
TGCTAAGCTCTGTGTTTGAGCCTCALC/T]1GATTTGTCAAATGAATGAGATATGG Q Titin (3871)
Chromosome: 1:49824429 B
Gene: AGBL4 (GeneView) Q Titin TTN (1)
Functional Consequence: intron variant SNP
Validated: by 1000G,by 2hit 2allele by cluster,by frequency.by hapmap
Global MAF T=0.2883/1444 Q, dystrophin DMD (6)
HGVS: NC_000001.10:0.50280101C>T, NC_D00001.11:0.49824428C>T, SNP
NM_001323573.1:c.157+26967G>A, NM_001323574.1:.157+26967G>A,
NM_001323675.1:c.157+26967G>A, NM_032786.3:c.167+26967G>A, Q, dystrophin (7)

NR_136623.1:n.315+26967G>A, XM_005271284 1:c. 157+26967G>A,

XM_011542308.2:c 157+26967G>A, XM_011542310.2:c 157+26967G>A,
XM_017002585.1:c. 157+26967G>A, XM_017002586.1:c.157+26967G>A,
XM_017002597.1:c.157+26967G>A, XM_017002598.1:c.157+26967G>A

See moare...

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

Descriptio!'l: !.lDP-gaIactos_e-«i-epimera_se
Transcript (Including UTRs):

Position: chr1:23,994,676-23,999,881 Size: 5,206 Total Exon Count: 12 Strand:
Coding Region:

Position: chr1:23,995,026-23,998,084 Size: 3,059 Coding Exon Count: 10

|SNP v | GALE ] searcn |

Create alert Advanced Help
Display Settings: ~ Summary, 20 per page, Sorted by SNP_ID Sendio: ~  Fiiters: Manage Filters
Search res Find related data

Database: | Select X
ltems: 1 to 209 2843 Page 1 |of143 | Newt> | Last>> —

rs28940885 [Homo sapiens]

CCCAGCCTGGCCCAAGAGGAGCTGG[A/G]GTGEACAGCAGCCTTAGGGCTGGAL Search details fest
Chromosome: 1:23796183 7 1
Gene! GALE (GeneView) E s
Functional Consequence: missense
Allgle Origin: Ggermiine)/A(germiine)
Clinical significance: Pathogenic A
Validated: by 1000G.by cluster.by frequency
Global MAF: T=0.0020/10 Search S
HGVS: NC_000001.10:0.24122673C>T, NC_000001.11:0.23796183C>T,
NG_007088.1:9.9622G>A, NM_000403.3:c.956G>A, NM_001008216.1:c.956G>A,
NM_001127621.1:c.956G=A, NP_D00394.2:p.Gly319Glu, NP_001008217.1:p.Gly319Glu,
NP_001121093 1:p.Gly319GIu, XM_005245833 1:c.1066GA, Recent activity ®
XM_005245834.1:C.1066G>A, XM_005245835.1:¢.1066G>A, Tum OFf Clear
XM_D05245836.1:c.874G>A, XM_005245837 1:c.764G=A,
XP_005245890 1-p.Gly356Ser, XP_005245891 1:p. Gly356Ser, Q, GALE (2843)
XP_005245892.1.p.Gly356Ser, XP_005245893.1:p.Cly292Ser,
XP_005245894.1:p.Gly255G 1 Q_ AGBLA (221431)
SNF
1528940884 [Homo sapiens] Q Titin (3871)
2 N
AAGGGCCACATTGCAGCCTTAAGGA[A/G]GCTGAAAGAACAGTGTGGCTGCCGG Q@ Titin TTN (1)
Chromosome: 1:23796722
Gene: GALE (GeneView)
Functional Consequence: missense @ dystrophin DMD (6) -
Allele Origin: G(germline)/A(germline) i
Clinical significance: Pathogenic T
Validated: by 1000G,by cluster.by frequency
Global MAF: C=0.0082/41
HGVS: NC_000001.10:g.24123212T>C, NC_000001.11:0.23786722T>C,

NG_007068.1:9.9083A>G, NM_000403.3:c.770A>G, NM_001008216.1:c.770A>G,
NM DO1197621 1-c 770A>G NP 000384 90 | ve?57Am. NP 001008217 1 | va2G7Am



B 6a3e gaHHbix dbSNP ans reHa AGBL4 npucytcteyeT nHpopmauma no 221 431 SNP, a ana reHa GALE Tonbko no 2 843 SNP.
Yncno 221 431 B ~78 pa3 6onblue yncna 2 843.
3HaUUT K 370 YTO reH AGBL4 B 6onbluen cTeneHU noagepxeH mytareHesy?

OnnHa reHa AGBL4 coctasndaeTt 1491 100 n.H., a reHa GALE -5 206 n.H., T.e. reH AGBL4 B 286 pa3 a1nHHee
reHa GALE. Takum obpaszom, B reHe AGBL4 Ha 100 n.H. npuxoautca 14,85 SNP, a B reHe GALE — 54,61, T.e.
YMCNO U3BECTHbIX MyTauUMM Ha N.H. B reHe GALE 3HaunTenbHO NpeBoCXoamnT 3TO e uncno ana reHa AGBLA.

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: chr1:48,998,527-50,489,62 Size: 1,491,100 ffotal Exon Count: 14 Strand: - Position: chr1:23,994,676-23,999,88 ptal Exon Count: 12 Strand:

Coding Region: Cod_ir_lg 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 +||AGBL4 [searcn |snP v GALE ] searet |

Create alert Advanced Help Create alert Advanced Help

Display Settings: = Summary, 20 per page, Sorted by SNP_ID Sendto:~  Fllters: Manage Filters Display Settings: ~ Summary, 20 per page, Sorted by SNP_ID Sendio: ~  Fiiters: Manage Filters

‘ Find related data
3 h Find related data 2 Search res|
i Database: | Select Items: 1 to 2 2843 Databese: [Seki]
atabase: | Selecl v 3 P 1 | of143 Mext> Last>> ]
ltems: 1 to 2088 221431 Page[1 | of 11072 Next> | Last>> Lo age 1| o e a

rs28940885 [Homo sapiens]

rs17378497 has merged into rs355206 [Homo sapiens] 1.

1. CCCAGCCTGGCCCAAGAGGAGCTGG [A/G]GTGEACAGCAGCCTTAGGGCTGGAC Search details -
ATAAAAACTGTCTTTTCAGTTAAGGA/C1AAACCTGCTTTTGACCCTTTCCAAA Search details - Chromosome: 1:23796183 GALE[ALL Ficlds] 1
Chromosome: 1:49206502 AGBLAIALL Fields] Gape; SALE [Gane\iew)

Gene AGBLA4 (GeneView) 1lelds Funmon.al.Ccnsequence missensa .
Functional Consequence: intron variant A‘Ie‘_e O”_g'"_' G(germun_e)tA(germhne)
Validated: by 1000G,by 2hit 2allele by cluster,by frequency ijm‘ sl.gnmcance Faftiogentc =
Global MAF A=0.4001/2049 Validated: by 1000G.by cluster.by frequency
2 B " £ Global MAF: T=0.0020/10 Search | Sawniks
HGVS: NG_000001.40:. 4867 2174C2A, NC. 000001110 29206002024, HGVS NC_000001.10:9.24122673C=T, NC_000001.11:0.23796183C>T,
Nt 001323579 1413 -3045RCT, MM 00 1323074. T'a S13 L SH2GRGHT, Search See mors. NG_007088.1:9.9622G>A, NM_000403 3:c.956G>A, NM_001008218.1:c.956G>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.Gly319GIu, NP_001006217.1:p.Gly319Glu,
NR_136623.1:n.410+39268G>T, XM_005271284.1:c. 413+39268G>T, NP_001121083.1-p.Gly318GIu, XM_005245833.1:c.1066G>A, Recent activity =
XM_011542308.2:c.413+39268G>T, XM_011542310.2:.413+39268G>T, XM_005245634.1:C.1066G>A, XM_005245835.1:¢.1066G>A, Tem O Clear
XM_017002595.1:c 377+39268G>T, XM_017002596.1:c.377+39268G>T, Recent activity & XM_005245836.1:c. 874G A, XM_005245837.1:c.764GA,
XM_017002597.1:c.377+39268G>T, XM_017002598.1:c.377+39268G>T Tum OF  Clear XP_005245890.1:p.Gly356Ser, XP_005245891.1:p.Gly356Ser, Q GALE (2843) .
XP_005245892.1:p.Gly3565er, XP_005243893.1:0.Gly292Ser, =
1 J
rs17379875 has merged into rs4926831 [Homo sapiens] &, ;ABBLA @13 _ [ — i Q AGBL4 (221431) -

2. == = SNF

TGCTAAGCTCTGTGTTTGAGCCTCALC/ TIGATTTGTCAAATGAATGAGATATGG Q Titin (3871) 1526940884 [Homo sapiens] Q Titin (3871)
Chromosome: 1:49824429 BNE 2 B
Gene: AGBL4 (GeneView) Q. Titin TTN (1) AAGGGCCACATTGCAGCCTTAAGGA[A/G]GCTGAAAGAACAGTGTGGCTGCCGG @ Titin TTN (1)
Functional Consequence: intron variant SNP Chromosome: 1:23796722
Validated: by 1000G,by 2hit 2allele,by cluster,by frequency.by hapmap Gene: GALE (GeneView)
Global MAF T=0.2883/1444 Q, dystrophin DMD (6) Functional Consequence: missense @, dystrophin DMD (6)
HGVS: NC_000001.10:9.50290101C>T, NC_000001.11:9.49824429C>T, SNF Allele Origin: G(germline)/A(germiine)
NM_001323573.1:c.157+26967G>A, NM_001323574.1:c.157+26967G>A, Clinical significance: Pathogenic
NM_001323575.1:.157+26967GA, NM_032785.3.c.157+2696TC>A, Q dystrophin (7) - Validated: by 1000G.by cluster.by frequency SR,
NR_136623.1:n.315+26967G>A, XM_005271284.1:c.157+26867G=A, Global MAF €=0.0082141
XM_011542308.2:c.157+26967G>A, XM_011542310.2:c.157+26967G=A, HGVS: NC_000001.10:0.24123212T>C, NC_000001.11:0.23796722T>C,
XM_017002595.1:c. 157+26967G>A, XM_017002596.1:c.157+26967G=A, Shedore.. NG_007068.1:0.9083A>G, NM_000403.3:.770A>G, NM_001008216.1:c.770A>G,

XM_017002597.1:c.167+26967 G=A, XM_017002598.1:c.157 +26967G>A NM DO1197621 T'c 770A>G NP 000384 2'n | ve?57Arm NP 001008717 11 | vs2R7Am



ClinVar

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

* Coaep*KUT MHPOPMALMUIO MO FTEHETUYECKUM
BapMaHTaM Yen0BEKA U UX CBA3MU C
3aboneBaHnamMmu.

* UaeHTUPUMKaTOPbl —YMCNa, HO TaKKe

ncnonb3yoTca 6os1ee pa3BeTHYTble Ha3BaHMUA.

Hanpumep, BapuaHT reHa Yenoseka YY1
nmeet naeHtTndunkatop 91950, a TakxKe
NM 003403.4:c.1115C>G (p.Thr372Arg).

* CoaepKUT MHPOopMauUto No

v KAMHUYECKOM 3HaYMMOCTM FeHETUYECKOro
BapMaHTa

v' TNy reHeTUYeCcKoro BapnaHTa

v'TNo3uumm B reHome 1 B Henke

UHPOopMaLMOHHAA KapPTOUYKa BapuaHTa

< C | & Hagexnbiit | https)//www.ncbinlm.nih.gov/clinvar/variation/a1850/#s . servatior ¥
53 NCB! Resources ¥ How To (¥
Advanced

Home About ¥ | Access Help + | Submit » Statistics = FIR =

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

Variation 1D: §) 91950 1 Affected gene

Review status: ) (0/4) no assertion criteria provided YY1 transcription factor (YY1) [Gene
OMIM - Variation Viewer]

Q, Search ClinVar for variants within *

Interpretation (2] Go to: Q, Search ClinVar for variants includit
Y¥1

Clinical significance: Uncertain significance

Number of submission(s): 1 Variant frequency in dbGaP &)

See supporting ClinVar records s NM_003403.4(YY1):c.1115C>G

(p.Thr372Arg)
GRCh37 Chr14:100743807

Allele(s) © Go to:

Called Potenti:.
lants riant:
NM_003403.4(YY1):c.1115C>G (p.Thr372Arg) i Lo
Sample no data 0 of 409(
count
Allele 1D: 97428
Variant type: single nucletide variant .I:'talled variants are samples submitted o do
Cytogenetic location: 14g32.2 SRA
the re
Genomic location: Chri4: 100277470 (on Assembly GRCh38)
Chr14: 100743807 (on Assembly GRCh37)
Protein change: T37T2R
HGVS: NG_046908.1:9.43706C>G Eirswser Vi
NM_003403.4:c.1115C>G RefSeqGene
NP_003394.1:p.Thr372Arg Variation Viewer [GRCh38 - GRCha7]
i UCSC [GRCh38/Mg38 - GRChaT/hg1g
Links: UniProtKB: P25400#VAR_ 074172

dbSMP: 386834266

NCBI 1000 Genomes Browser: s386834266 Related information

dbSNP
Molecular consequence:
Gene
NM_003403.4:c.1115C>G: missense variant [Sequence MedGen

Ontology SO:0001583]

Ralatad nanas {snacificl
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SNPedia UHdopmaLmoHHan KapTouKa nonumopdmsma

&S 00 www.snpedia.com/in

° I£|,OCTyI'IHa yepe3s MHTeEPHET No agpecy SNPedia

htt DS ://WWW. S n De d i a . CO m/ A® pyccwmt  OBcywaerwe Binan Coanate yu4THyt 2anuce  Boiti
aTh E Ped »  Q
* OpraHu3oBaHa B popme Bukunegun. Jlrobon
menamm,mﬁ MOXeT BHOCUTb U USMEHATDb 2 a : s Fonsmaet
mambs cyxaeHwe PenaxkTMpoBaTb ¢ nomolibio hopmbl  [pasute  WcTopua
M H d) O p M a Lll M I'O rl O rl Ofl M M O p d) M 3 My l"I en O B e Ka M e rO Have questions? Visit hitps:/iwww.reddit.com/r/'SNPedia

CBA3U C 3abonesaHnaAMM. rs2494262

* Nicnonb3ytoTca naeHTudUKaTopbl N3 6a3bl AaHHbIX

MEX 8
MK
TSHE

[PMID 1EI-F_!$5!Z-_4T.] Fcepsilo_nRIaipha gene -1§4E_ESA>C polymorphism Grlantatian s
d bS N P - H aL‘I M H a I'OTCH C ,ﬂ,ByX 6yK B rs plan ee L‘l M Cfl O . affects transcriptional activity through YY1 binding Stabilized DS
) 18846228 enome-wide scan on total serum gvels e
Hanpumep, nonmmopdmnsm B reHe YenoBeEKa dantios FOERIA s b e e ke 2620
FC E R 1A nmeeT " ,Elle HTU d) MKATO p I'S 2 494 2 6 2 . [PMID 23525950] Single-nucleotide polymorphisms of allergy- Reference ;;1;:4?
related genes and risk of adult glioma Chromosome 1
¢ Cople p)+( MT M H ¢O p M a I-I| M I-O rl O TERIM 2EA420EM Acenriatinn nf EMCERY A Aanaticr nalimarmhicme gzilzon '1:5:9;2??\82
v y WA o4t
KAnHM4yeckom 3Ha4nmocTn noaimmopPpmama
Magnitude
v'Mo3numm B reHome ST ra— .
v'YacToTam BCTPeYaemMoCTH anesbHbIX BApUaHTOB —
B Pa3HbIX NONyAALMNAX N
\/ﬂy6[|y||.(a UMAam n ap. o



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

GWAS Catalog

* JOCTYMHa Yepes UHTepPHeT No agpecy
https://www.ebi.ac.uk/swas/

* Copep*uUt MHPopmaumto No CBA3MU
nonMmopduU3mMoB YesioBeKa U ¢ 3aboneBaHnAMM
n GeHoTnnamm.

* Ucnonb3ytotca naeHTUPumKatopbl n3 6asbl
naHHbIX dbSNP - HaumMHatoTCA ¢ ABYX OYKB IS
nanee yncno. Hanpmumep, nonmmopdmsm B reHe
yenosekKa YY1 nmeet ngeHtndpumKatop
rs2766692.

* Coaep*UT nHopmaLmio no

v’ AccoLmMmMpoBaHHbIM 3aboneBaHNAM U
deHoTMNam

v'Mo3nunm B reHome

v'YacToTam BCTpeYaemoct nonmmopdumsma B
Pa3HbIX NONyAALUAX

v TNly6aMKaumam u ap.

UHdopmaLUOHHAA KapTouKa noammopodusma.

3 C | & HagexHbiit | https;//www.ebi.ac.uk

|
aout  empesi i [ e

GWAS Catalog

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

: rs2766692 Q
Examples: breast cancer, rs7329174, Yang, 2q37.1, HBS1L

GWAS ' Search = rs2766692

Refine search results & SearCh results for r32766692

Show results for
Download association results &

Studies [ 1] - Expand all studies
Studies
Associations o
Author ®  Date Journal @ Association
Catalog traits (0] It o1t I Title © Reported trait @ 1 count @ I
) Kang SJ 2012-  Genes Family-based Electroencephalographic 8 +
Filter reaults. by (PMID: 05-03  Brain genome-wide traits in alcoholism

%-value 22554406) Behav association study of

= x10 & frontal 8 oscillations

identifies potassium
channel gene KCNJ6.

Odds
ratio p—
Associations
Beta p- gR o Reported
- RAF  value Beta Cl Region Functional ene(s;
coefficient 2in St QL G e 6 o° : ° . e g B


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

ba3bI AaHHBIX, coAepXalme MHPOopMAUUHO No benkam

Pro t s

SNCBI

Protein

(m an
LJlIF’
o=

PROTEIN DATA BANK




v CUHOHMMaM U PYHKLMAM

v’ JloKann3auum B Knetke

v’ MocT-TpaHCAALMOHHBIM MOANDUKALMAM

v IKkcnpeccum Naiidpxak

v’ Bsaumogeiictemuam benka HOYJV7_HUMAN

Uniprot (Universal Protein Resource)

[ocTynHa Yyepes3 UHTepHeT no agpecy http://www.uniprot.org/ NHPopMaLMOHHaA KapTouKa benka

CoaepKuT nHPopmaumto No CTPykType n GyHKUnam 6enkos
457010 6aKTepMﬁ, 168308 BMpyCOB, 12163 apxeﬁ, 894013  — C | @ www.uniprot.org/uniprot
3YKapworT.

Ba3a coaepuT Aga pasgena: 1) 5 Swiss-Prot, BkatovatoLwmit
KapTO4YKK 6eNKOoB, NPOAaHHOTUPOBAHHbIE BPYYHYIO 3KCNEpPTaMu;
2) © TrEMBL, BKAtoYatoWwmi KapToukm 6enkos, cpopMMpPOBaHHbIE
aBTOMaTM4YE€CKMMU CPeACTBAMM.

BLAST Align Retrieve/ID mapping Peptide search

UniProtKB - P25490 (TYY1_HUMAN) .

Dlsp[ay | A BLAST ‘ | Bl Format || @ Add to basket ” @ History | B Help video B Other tutorials and videos

Protein | Transcriptional repressor protein YY1

Publications

NaeHTUdmKaTopbl ABYX TMNOB 1) WwecTb 3HAKOB: UMdpbI U o Gene | ¥Y¥1

Organism Homo sapiens {Human)

3arnaBHble ByKBbl 2) KOPOTKOE Ha3BaHWE BenKka_OpPraHM3Mm. Pestur s
Hanpumep, 6enok YY1 yenoseka P25490 n TYY1_HUMAN, mbiwin
- Q00899 n TYY1 MOUSE.

L ;
Status "";“ Reviewed - Annotation score: @8®®® - Experimental evidence at protein level'

Function’

Multifunctional transcription factor that exhibits positive and negative control on a large number of cellular and viral
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
context in which it binds and diverse mechanisms of action include direct activation or repression, indirect activation or

CoaepKUT MHGOPMaLUIO NO

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. Inveolved in DNA repair. In vitro, binds to DMNA 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 YY1-responsive elements.
# 2 Publications «

Sites

v MocneposaTenbHOCTH 1 Ap. Unreviewed (TrEMBL)


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

NCBI Protein

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

Protein
* CoaepmnT MHPOopMaLUIO NO
dMNHOKNCNOTHbIM NOCNeaoBaTe/ibHOCTAM
benkos Pa3/TNYHbIX OPraHNM3MOB.

GenPept

UHPopmaumMoHHaA KapTouKa benka

& C | & HagexHbii

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

& NCBI  Resources ™ How To (%

;Protein v .

Advanced

YY1 transcription factor [Homo sapiens]
GenBank: AAHB5366.1

Identical Proteins FASTA  Graphics
Go to: [v]
* Mlcnonb3yoTca NAEHTUPUKATOPbI PA3NNYHbIX e |
Locus AAHG5366 414 aa linear PRI 15-JUL-2006
iption f [ iens].
6a3 gaHHbIX, Taknx Kak GenBank n RefSeq. seesson e
’ VERSION AAHB5366.1
DBSOURCE accession BCOB5366.1
Hanpumep, 6enok YY1 yenoseka nmeer cemows
’ SOURCE Homo sapiens (human)
AAH 65366 1 ORGANISM Homo sapiens ) )
k. 4 ; Chordata; 4 b i 1 i
MaeHTUdUKaTop - T s B, b e
Catarrhini; Hominidae; Homo.
REFERENCE 1 (residues 1 to 414)
berg,R.L., Feingold,E.A., Y G ,
* Cooep*uUT Hpopmaumio no B Tt gy TR et s i T
Altschul,S.F., Zeeberg,B., Buetow,K.H., Schaefer,C.F., Bhat,N.K.,
/ uﬂnl{i?&bfx?eT:“EBﬁ?}g‘h2Gd“pnrn T Mawv € T Wann 1 Heciah E
Region 385..487
Opra H M3N\a M’ Ta KCOHOMM"’IECKOMV """"" TR /region_name="C2H2 Zn finger"”
/note="C2H2 Zn finger [structural motif]"
db F=" E 368"
NOJTOXKEHUIK OPraHN3ma site brder (385,390, 403,407)
/site_type="other"
/note="Zn binding site [ion bindingl"
/db f="CDD:275368"
v'CcbINkK Ha ny6anKaumm 1
/gene_synonym="DELTA"
/ (V) /gene_synonym="NF-E1"
PasmeTKe PyHKLMOHANbHBIX CAUTOB besnka faene_symonya-ruces
/coded by="BCB65366.1:46..1290"
v ~ b xref-HONCHGC 12055
/db_xref=" i 3 =
AMWHOKMCNOTHOU NOCNeaA0BaTeNbHOCTU U 4p.
ORIGIN
1 masgdtlyia tdgsempaei velheievet ipvetiettv vgeeeeeddd dedggggdhg
61 gggghghagh hhhhhhhhhh ppmialqplv tddptqvhhh gevilvqtre ewvvggddsdg
121 lraedgfedq ilipvpapag gdddyieqtl vtvaaagksg gggssssggg rvkkgggkks
181 gkksylsgga gaaggggadp gnkkwegkgv giktlegefs vimwssdekk didhetvvee
241 giigensppd yseymtgkkl ppggipgidl sdpkglaefa rmkprkiked daprtiacph
301 kgctkmfrdn samrkhlhth gprvhvcaec gkafwvesskl krhqlvhtge kpfgctfegc
361 gkrfsldfnl rthvrihtgd rpyvcpfdgec nkkfagstnl kshilthaka knng

1

Send to: =

Helg
Change region shown i
Customize view =
Analyze this sequence )
Run BLAST
Identify Conserved Domains
Highlight Sequence Features
Find in this Sequence
Protein 3D Structure af
Crystal Structure O
Mbtd1 Yy1
Complex
PDB: 4C5
S0 Homo

-

LinkOut to external resources
A selection of literature about the
proteins [GoPubMed Proteins

MODBASE, Database of Comparative
P [MODBASE, Database of Comparat.

Transcript/Protein Information

[PANTHER Classification System

Protein Ontology Consortium
[Protein Ontology Consortiur

reagents
[ExactAntigen/Labome

reagent reviews
[ExactAntigen/Labome

Recent activity =
Tum Off Clear

B YY1 transcription factor [Homo
sapiens] Frotei

{yy1) AND "Homo sapiens"[porgn]

R0y P


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

PDB - Protein Data Bank VlH(I)OpMaLI,MOHHaﬂ KapTouka 6esKa
* http://www.rcsb.org/pdb/home/home.do € 3 C | O wwmscshon/pdbfexplreferplore dotsiructureld-10G3 =

RCSB PDB  Deposit + Search~ Visualize ~ Analyze ~ Download ~ Lean ~ More ~
* Coaepnt nHpopmauunto no 3D cTpyKType
6enKkoB 1 6eNKOBbIX KOMMIEKCOB PA3/INYHbIX & =D ) = Ly H

O p ra H M 3 M O B . P R OTEIN DATA BANK Advanced Search | Browse by Annotations | Search History (7) | Previous Results (8)
= " - EMDataBank Al StructuralBiglogy i
i PpB-101 .,.PDB et P e viodooness Proain Do B

* aeHTNPMKaTopbl YeTblipe CMMBOAA: LNPPbI U
3a|'f|aBHb|e 6yKBb|. Haan’v\ep’ 6ej'|0|.( HUMAN 3D View Annotations Sequence Sequence Similarity Structure Similarity Experiment

ERYTHROCYTE CATALASE nmeet I Dco B Disly Fes -
naeHtTndukatop 1DGB.

HUMAN ERYTHROCYTE CATALASE
DOI: 10.2210/pdb1dgbl/pdb

s[) 19EI0

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
Structural Biology Knowledgebase: 1DGB (>23 annotations) [EEGEN

* Coaep*uUt MHPopmauuto No

v ®yHKLMM Benka

/ CC bln K M H a rl Y6n M Ka LII M M Experimental Data Snapshot wwPDB Validation & 3D Report || Full Report
Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
‘/ © View in 3D: NGL or JSmol or PV (in HNSIuR G 2 A - C'““T“f _- L\L =
j-l M ra H .D'a M Browser) R-Value Free: 0.227 Sidechain oullie e S 1
R-Value Work: 0.172 RSAZ outlle rs—'— T — 1

Standalone Viewers et

Iu.-u-. b ek b o ¥ ony Fnachy

[P rerrrtia rwims o 1 ormy vinuee o e stedar v tien

Lierature

v'3D cTpyKType ingl Ver i

/ ~ Protein Symmetry: Dihedral - D2 (View
AM MHOKNUCIOTHOU NOCA elulo BaTE€/IbHOCTH in 3D) Active and inhibited human catalase structures: ligand and NADPH
Protein Stoichiometry: Homo 4-mer - A4 binding and catalytic mechanism.
J N .
/ BTO p M L‘I H O M CT py KTyp e 6ej-| Ka M plp . Biological assembly 1 assigned by Putnam, C.D., Arvai, A.S., Bourne, Y., Tainer. J.A.
authors and generated by PISA (2000) J.Mol.Biol. 296: 295-309
(software)

PubMed: 10656833 [EETRaEEN


http://www.rcsb.org/pdb/home/home.do
http://www.rcsb.org/pdb/home/home.do

basbr AaHHLIX, coaepxalme MHpopmaumo No MUKpoPHK

miRBase
H e
mi! DB

miRTarBase




miRBase UHPOopmaLMOHHaA KapTouKka MuKpoPHK.

= C | ® www.mirbase.org

m miRBase

e http://www.mirbase.org/

* CoaepKMT MHPOPMaLUIO MO CTPYKTYpPE U
nocneposatenbHOCTU MUKPOPHK 223 —

Stem-loop sequence mmu-mir-302b

OpPraHM3mMoB. _
UE T MIOD03T 16
* UpeHTUdUKaTopbli:MI 3aTem cemb LUMNPP. ) S‘f“f"' ﬂG""‘"“”zlb S—
. escription us muscuius mim- siem-ioop
HaanMep, MMKpOPHK Mb”-l-”/l mmU'mlr' LeLHERETGTVE MIPFOO00O71; mir-302
302b nmeet naeHtTndmnkatop MI0003716. Rl i v
stem-ioop [ITIIRTRNTT AR CTTNNTIN
* CopepKnT UHPopmauuto No

G

et sequence
1633 reads, 84.5 reads per million, 35 experiments

v'TocnefoBaTeNbHOCTM WANABKU 1633
Dgep g
v'CCbINIKM Ha Nyb6anKaumm e - -

GUUCCCUUCAACUUAACALIGGGARUGCUUUCUGUCUCAUCGAAGAGUAAGUGCUUCCAUGUULUAGUAG ARG

(o511 (7- 0 Feedback: Do you believe this miRNA is real? Yes (+4) | No (-0) | Leave comment

v'PacnonoeHunto B reHoMe
/ Mouse miR-302b was verified experimentally by Mineno et al using MPSS
technology [1]. The MPSS protocol used provides 22nt sequences, but the true
3 p en bl M M M K p O P H K M ,ﬂlp . (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 ! .
(GRCmM38) Overlapping transcripts

CLUL L N o3 127545228- antisense  ENSMUST00000029588:
127545301 [+] Larp7-201; intron 8



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

mlRDB UHPopmaumoHHaAa KapTouka MUKPOPHK.
* http://www.mirdb.org/miRDB/index.html =
mi' DB

CopepxmtT MHPopMaLUIo O NocneaoBaTeNbHOCTAX MUKPOPHK 1 nx, cnporHo3npoBaHHbIM C
NOMOLLbIO BUOMHPOPMATUKM, MULLEHAM AN TEHOMOB YeNI0BEKA, MblLUU, KPbICbl, COBaKM U

KprU.bL MicroRNA and Target Gene Description:
* WUpeHTMdUKaTopbl: HazBaHne MMKPoPHK. Hanpumep, hsa-miR-302b-3p. e o R RN SRR
Target Score 100 Seed Location 984, 1137, 1538, 1600, 3494

v’ MpuctaBKa «mir» oTaenseTca gedncom, BCnes 3a Hel cnegyet HoMep, roBOPALLMI O
. . NCBI Gene ID 55432 GenBank Accession NM 018566
nopaake MMeHoBaHMA (Mmir-123 6bl1a OTKpbITa M Ha3BaHa paHblie, Yyem mir-302). Gene Symbol  YOD1 3 UTR Length 5171

Gene Description YOD1 deubiquitinase

v «mir-» 0603HavaeT npe-MmKkpoPHK, «MIR-» reH, kognpytowwmii MukpoPHK, a «miR-» —
v 3' UTR Sequence
Anﬂ O6O3HaquMﬂ 3penOM ¢Opr|' 1 CCTATGCATG AATGAGGGTT GAAGCCTACT ACCTCACACA TCCAGAAGGC TCTGGGTTTT

61 CCAATAAGCT ATGGTAACCC TAAAGAACAA AGGATACAAT GCTTGAACCA TCCTTTTAAC
121 TTAAAACCAC TAAGACACTG AAATTCCTTG TTAAGATTAA AATTAGTGTG CAAGTTTACA

v' K Ha3BaHWio MUKPOPHK ¢ nocne0BaTeNbHOCTAMM, OTAMHAIOLLMMICA Ha OAWH UAK ABa el L ot S s DR L o Rl
HYKNeoTuaa, NpUnuUcbiBaeTca cTpovHasa byksa (miR-123a n miR-123b).

v" Mpe-munkpoPHK, gatouime Hayano Ha 100 % naeHTUYHbIM MUKPOPHK, HO -~ DB
JIOKANM30BaHHbIE B Pa3HbIX MeCTax reHOMa, MMeKT B Ha3BaHUM UUPpy, OTAENEHHYIO ml
nedncom (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 6bina BbigeneHa mmkpoPHK, o6o3HavaeTca B Ha3BaHUK

TpéxbykBeHHOI npuctaskoi (hsa-miR-123 yenoseka). Detail | Rank | Score | MIRNA Name |Gene Symbol Gene Description
pexoy P
Details 1 100 hsa-miR-302b-3p YOD1 YOD1 deubiquitinase
v Details 2 100 hsa-miR-302b-3 OXR1 oxidation resistance 1
v' Korpa age 3penble MukpoPHK o6pasytotca cpasy ¢ 3’ n 5’ KOHL,0B MCXOAHOM npe- Bl B | umi | Geroniiad] DN | fmieiten i e
MUKPOPHK, K HUm gobasnsaetca cypdpurc —3p nam -5p. A ecim U3BecTeH YypoBeHb Detais| 4 | 100 |hsamiR-302b-3p| NRacp  [Duclearreceptorsubfamiy 2, group
sKcnpeccun ana sTux MUKPoPHK, Toraa MMKPOPHK ¢ MeHbLUEl SKCNPEeccUen MOMEYAIOT [ i Tro st o ot 5acten itamgrarase
. (V) . . * etails -miR- - CYBRD
38é3404KoM (MiR-123 1 MiR-123* nmetoT 06LLYIO0 NCXOAHYIO LWINUAEGYHYIO Npe- ML) N R s L D
N\MKpOPHK, HO B KJ1eTKe O6Hapy)'KV|BaETCF| 60ﬂbLL|e m|R_123) Details| 9 99 hsa-miR-302b-3p REEP3 receptor accessory protein 3
Details 10 09 hsa-miR-302b-3p RSBN1 round spermatid basic protein 1
Details 11 29 hsa-miR-302b-3p MPC1 mitochondrial pyruvate carrier 1
Details 12 qg h=a-miR-302h-3n PPPAC nrotein nhnsnhatase 6 catalvtic suhun


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

miRTarBase

* http://mirtarbase.mbc.nctu.edu.tw/ UHPOopMaLMOHHaA KapTouKka MUKpOPHK.

* CoaepnUT nHPopmaumio no -
ASPUT HHGOpMaL miRTarBase

IKCNEPUMEHTA/IbHO noarsepKA4eHHbIM

B3anmoae NCTBUAM MUK po PHK-MmnweHb AN Accession ID: MIRT029499 [mIRNA, hsa-miR-26b-5p - MIR22HG, target gene]

2 3 O p ra H M 3 M O B . miRNA Target Gene Evidences Expression TCGA Gene Set Enrichments MNetwork ERROR Report

pre-miRNA Information

* WnpeHTndunKatopbl: MMKPOPHK yenosekKa hsa-
mMiR-26b-5p umeet naoeHTUPUKaTop
MIRT029499.

* Copep*nUT UHPopMmaLuto No

v'MuweHam (23054 reHos ana 4076
MMKPOPHK)

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

Synonyms MIRN26B, hsa-mir-26b, miR-26b, MIR26B

Description Homo sapiens miR-26b stem-loop

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

v'TNocnenoBaTeNbHOCTH 3 3 i
=4 ‘E eclampsia @
v’ AccoummnpoBaHHbIM 3a601€BaHNAM R
- {.anllmnia } 1}’[11[)1101]1'(1 -

v'CcbINKM Ha nybanKaumm n ap.

lemia

etamarh (‘P" breast and


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

MwukpoPHK (anrn. microRNA, miRNA) — manble Hekoaupyowme monekynbl PHK anmHon
18—25 HykneoTngos (B cpeaHem 22), NpUHMMAtOLWME y4acTMe B TPAHCKPUMLMOHHON U
NOCTTPAHCKMUMUNOHHOWN perynaunm skcnpeccnum reHos nytém PHK-nHTepdpepeHuymnn.

A KaKkue ellle knaccel Hekoaupyrowmx PHK Ber moxeTe Ha3eatb?

(nepawump’v'l-lmmmlggHK) Exportin-5
1 Benok Exportin-5 TpaHcnopmpyet \ 2Y%, B 310 Bpems opHa U3 Lienei, 3BecTHas
nepenyHyto mukpo-PHK (pri-mykpoPHK), KaK NaupyolLan Lienkb, CBA3LIBAETCA
NpeACTaBMnsAoLLYH COGOM LINUMLKY, U3 Aapa. c Benkamu, o6pasya PHK-vHayuvpyemisin
KOMMIeKC BIKMIOYeHWA reHa. lpyras uens
Bt («naccaxupckasn) 06b1MHO
pa3pyLuaeTca.

MexaHW3M 3TOro eLLE NoKa He A0 KOHLIA fiCEH.

2 ®epmeHT Dicer (He nokasaHo) paspesaeT
pri-muipoPHK, oTpesaeT neTnio wnuneku, 7

, n Is Berku Argonaute
ocraenas MukpoPHK-gynnekc. / I \ .|“"|>‘|4 '! ) '-, ™l A 4B X1BOTHOM KneTke MKpoPHK
¢\ : ——y 'I, HE MOSIHOCTLHO KOMINEMEHTapHa
HecooTeeTcTBME OCHOBAHMA N 4 cBoeit MPHK-muLLeHn.
[Lyrnexe MapoPHK

«lNaccaxpckas» Lens MurpoPHK

3 B pacTuTenbHoi KneTtke
mukpoPHK noum
NOMHOCTLH KOMMIEMeHTapHa
cBoeit MPHK-MuwweHn.

MwkpoPHK cessbiBaeTcst
CO CBOEM MULLIEHLIO U 5 PHK-vHayuvpyembIii KoMnnekc
BbI3LIBAET €€ paspyLieHue. BbIKMIOYEHUA reHa GrnokupyeT
S — Has P Hykneotuae! 13—16 TpaHcnauuo MPHK-vuweHn,
(EER) XopolLee COOTBETCTBIE a TalKe YCKOpSeT AeaaeH!v|
OCHOBAHMA (paspyLueHue nonn(A)-xeocTa),

npuBoAsiLiee K CKOPO# Aerpanatii
€ MULLIEHM,



MwukpoPHK (anrn. microRNA, miRNA) — manble Hekoaupyowme monekynbl PHK anmHon
18—25 HykneoTngos (B cpeaHem 22), NpUHMMAtOLWME y4acTMe B TPAHCKPUMLMOHHON U
NOCTTPAaHCKUNUMOHHOMN perynaumnm askcnpeccmm reHos nytém PHK-nHtepdeperumn.

A KaKkue ellle knaccel Hekoaupyrowmx PHK Ber moxeTe Ha3eatb?

1. tRNA - transfer RNA

2. siRNA - Small (short) interfering RNA

3. snoRNA - Small nucleolar RNAs h

4. piRNA - Piwi-interacting RNA L

5. circRNA - Circular RNA gr W
6. ShRNA - short (small ) hairpin RNA ’ff#ﬁb'foqﬁaﬁ'
7. IncRNA - Long non-coding RNA (.,I MV‘;EE”"
8

. vlincRNA — very long non-coding RNA {JunkiDNA}



basbl AaHHLIX, coAepxalme MHPopmaumo No
meTtabonutam

3 sl

PubClhem

hmdb

The Human Metabolome Database



ChEBI

* JlocTyrnHa Yyepes MHTEepPHeT Nno agpecy
https://www.ebi.ac.uk/chebi/init.do

* [locBAweHa MmanbiM XMMUYECKUM
coeaguHEHUAM, KaK nNpmnpoaHoOro, Tak "
MCKYCCTBEHHOIO MNPOUCXOKAEHUA.

CoaepXut nHGopMaLMIo NOo
v dyHKUMAM

v’ Xummyecko popmyne

v MONeKynapHoMy Becy

v 6B1onornyeckomn ponu

v oHTONOrMM (POACTBO C APYrUMMU
XUMUNYECKUMU COeJNHEHUAMM)

UHdPopMauNOHHAA KapTouKa meTaboaunta

& >3 C | @ httpsy//www.ebi.ac.uk/chebi/searchic

¥

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

our Terms of Use.

EMBL-EBI |

¥ ChEBI

CHEBI:15347 - acetone

ChEBI Name

ChEBI ID

0)

)-k Definition
H,;C CH,

Secondary ChEBI IDs
Supplier Information

« Find compounds which contain this structure
» Find compounds which resembile this structure
+ Take siruciure to the Advanced Search

more structures >>

Wikipedia

Acetone (systematically named propanone) is the orga

Main | ChEBI Ontology | | Automatic Xrefs |

Services | Research | Training | About us

\CHEBI:153
Examples: imon®, InCh
£ preferences ;. <@ Submit

= Contact us

Reactions

acetone
CHEBI:15347

A methyl ketone that consists of propane bearing an oxo group
at C2.

¢ This entity has been manually annotated by the ChEBI
Team.

CHEBI:40571, CHEBI:2398, CHEBI:13708, CHEBI:22182

ﬁ ZINCO0895111, eMolecules: 474422

License

were produced worldwide in 2010, mainly for use as a

solvent and production of methyl methacrylate and bisphenol A. It is a common building block in organic chemistry. Familiar



https://www.ebi.ac.uk/chebi/init.do
https://www.ebi.ac.uk/chebi/init.do

Ch E BI OHTONIOTUA Relationship Types

Misa
chemical entity <> has part

molecular ent [b]is conjugate base of

¥ 0 CHEEB[:24431 chermical entity [ is conjugate acid of
main group maolecular Eﬂ’[it{.-' A CHEBI: 23367 molecular entity i< tautomer of
A ’ a - /M CHEBI:33579 main group molecular entity ) )
p-block m":"!ecu'ar Er"!“t'!l"l: T R T p— -\ CHEBI:33675 p-block molecular entity 's enantiomer of
BT emL: A A CHEBI:33582 carbon group molecular entity [7] has functional parent
- _ grganic mi Jecular enti r_g - A CHEBI:50860 organic molecular entity has parent hydride
..... Ci rl L sy e . f , a ﬂ CHEBI:33285 heteroorganic entity [R] is substituent group from
_ : ] elercorganic entty - A CHEBI:36962 organochalcogen compound e el
oxygen molecular entity— B, e " A CHEBI:36963 organooxygen compound N
1 a nrga_nﬂ-:_:hf'_ﬂmgen cnmpﬂund ﬂ CHEBI:36586 carbonyl compound
organooxygen compound A CHEBI:17087 ketone W Checked
¥ : - /A CHEBI:51867 methyl ketone B Unchecked
carbohydrates and carbohydrate derivatives "~ A CHEBI:15347 acetone
a ~[R] CHEBI:48057 2-oxopropylidene group
arbolydrate ~[R] CHEBI: 48059 2-oxopropylidyne group
o -[#) CHEBI:47220 chloroacetone
bbb haride -[F] CHEBI: 51845 bromoacetone
~[F] CHEBI:27957 hydroxyacetone
hexose 31_?359 ~[#] CHEBI: 17906 aminocacetone
: g : e ~[#) CHEBI:37551 1-hydroxy-3-methoxyacetone
aldn_hexnse ~-[R] CHEBI:48056 acetonyl group
EﬁﬂCﬂSE - M CHEBI:26292 propanones
# o A CHEBI:15347 acetone




PubChem UHPopmaumnoHHaa KapTouka metabonura

* [locTynHa Yyepes MHTepHeT Nno agpecy A, =
https://pubchem.ncbi.nlm.nih.gov/compound/

PubChem 25,5 a

DATABASE

* [locBAweHa manbiM XMUMUYECKUM
coeaANHEeHNAM, KaK NpUpoaHOro, Tak u
MCKYCCTBEHHOIO NPOUCXOXKAEHUA. Acetone

O Compound Summary for CID 180 X Download  [@share @ Help

* CogepnUT UHPopmauuto No vy $ P & A W

STRUCTURE VENDORS PHARMACOLOGY LITERATURE PATENTS BIDACTIVITIES

/CMHOH MmaM PubChem CID: 180

Chemical Names: Acetone; 2-propanone; Propanone; Dimethyl ketone; Methyl ketone; 67-64-1  More...
/ - "~ Molecular Formula: C3Hs0 or CH3-CO-CH; or (CH3)>CO
OYHKUMAM N GUSUKO-XUMUYECKMM CBOUCTBAM  losewrremis cicera
InChl Key: CSCPPACGZOOCGX-UHFFFAOYSA-N
(Y]
/X M M M LI e C KO M ¢ O p N\yn e Substance Registry: FDA UNII
Safety Summary: Labaratory Chemical Safety Summary (LCSS)

/ M On e Kyj.l ﬂ p H 0 My B e Cy Acetone is a colorless liquid used as a solvent and an antiseptic. It is one of the ketone bodies produced during ketoacidosis.

¥ from MeSH

(V)
/ 6 M Oj'l O r M LI e C KO M Oj'l M Acetone is a colorless, volatile, Flammable organic solvent. Acetone occurs naturally in plants, trees, foresk fires, vehicle exhaust and as a
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
rl p O M 3 B Opl M Ten ﬂ M M KO M M e p LI e C K M M H a 3 B a H M H M Acetone is one of the ketone bodies produced during ketoacidosis. Acetone is not regarded as a waste product 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
/ I-I a Te H Ta M Fuel For vital organs (heart, brain . ) raising the chance of survival of the metabolic 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 MDB NHPOopMaLMOHHAA KapTouKka meTaboaunta

* [locTynHa Yyepe3 UHTepPHeT No agpecy
http://www.hmdb.ca/

o TMIC Biiasmss | St neas tousomaabolois

MocesaLweHa meTabonnTam yesnosekKa. Ir 1

< C | ® www.hmdb.ca/metabolites/HMDB01659 |

¢ CO,EI,e p)‘KMT M H ¢O pN\a L||M |'O I'I O Showing metabocard for Acetone (HMDB016589)

/ C M H O H M M a M } Identification Taxonomy Ontology Physical properties Spectra Biological properties Concentrations Links References XML

4 GYHKUMAM N PUINKO-XMMUYECKUM CBOUCTBAM

v XuMnyeckol popmyne, MoNEeKYAAPHOMY Becy
v’ accoumMmpoBaHHbIM 3a601eBaHNAM e

v KOHLLEHTPALMM B HOPME U NP NaToONOTMM B
pa3n ML‘IHbIX TKaHHX Common Name  Acetone

Description Acetone is one of the ketone bodies produced during ketoacidosis. Acetone is not regarded as a waste product of
metabolism. However, its physiological role in biochemical machinery is not clear. A model for the role of acetone
/ 6 ~ metabolism is presented that orders the events occurring in acetonemia in sequence: in diabetic ketosis or
M On O r M l"I e C KO M p On M M pl p . 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
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 additional nufrients 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. (FMID
10580530 ). Acetone is tvpicallv derived from acetoacetate throuah the action of microbial acetoacetate



http://www.hmdb.ca/
http://www.hmdb.ca/

basbl AaHHbLIX, coAepxalme MHpPopmaumo No
3060,1eBAHUAM.

OMIM

%



<Z

OMIM

* https://www.omim.org/

* Hacnhenyembie 3aboneBaHUA YenoBeka
* CoaepXuT nHbopmaLmio no

v CMHOHUMaMm

v’ accoumaumam ¢ reHamu

v’ HacnegyemocTu

v 6MOXMMUNYECKUX 0COBEHHOCTAX

v’ natoreHese

v }KMBOTHbIM MOZENAM U Ap.

" . #1258530 MIM:1258530).
\,EI,EHTM(I)M KaTopbl bl ‘2\(14/114\ )

? About Statistics ~
L

@ @

* _ reH 1,2,6 —ayTocomsl,
# - beHOTUN, HE OAMH JIOKYC 3 — X-xpomocoma
+ -ren/deHoTunn (Hanp. + 159555) 4 — Y-xpomocoma

%- deHoTMN, Hen3BecTHbI reHbl (% 189800) 5 - MUTOXOHPUM
A - ycTapeBWUn NaeHTUPMKaTop @

Downloads = Contact Us MiMmatch

UHdopmaLmoHHaA KapTouKa 3aboneBaHus

Donate + Help~ @

diabetes Q Options -
ICD+
v External
# 125853
DIABETES MELLITUS, NONINSULIN- ]
DEPENDENT; NIDDM v Clinical
Resources
Alternative titles; symbols %’; :Z”’
DIABETES MELLITUS, TYPE II; T2D Eancl
NONINSULIN-DEPENDENT DIABETES MELLITUS e
MATURITY-ONSET DIABETES e
Referen
Other entities represented in this entry: .
» Animal
INSULIN RESISTANCE, SUSCEPTIBILITY Models
TO’ INCLUDED » Cell Lines
DIABETES MELLITUS, TYPE 2, PROTECTION AGAINST,
INCLUDED
Phenotype-Gene Relationships
Phenotype Phenotype Genel/Locus
MIM mapping MIM
Location Phenotype number Inheritance key GenelLocus number
2q24.1 {Diabetes, type 125853 AD 3 GPD2 138430
‘s_ilsce'ptibilit_v
to}
2q31.3 {Diabetes 125853 AD 3 NEURODM 601724
mellitus,
ninsulin-
dependent}
2q36.3 {Diabetes 125853 AD a IRS1 147545

mellitus,
noninsulin-
dependent}

3p25.2 {Diabetes, type 125853 AD 3 PPARG 601487
2}
3q926.2 {Diabetes 125853 AD 3 SLC24A2 138160


https://www.omim.org/
https://www.omim.org/

ICDI11 - International Statistical Classification of Diseases and Related Health Problems 11th Revision

ICD-11 for Mortality and Morbidity Statistics (pecember 201g)

* https://icd.who.int/ OO b meliis [

i CO,ﬂ,e p)-l-( NT K1ACCU (I) NKa Llll/l KO 34 6 oJieBaHA |;1 + ICD-11 - Mortality and Morbidity Statistics o iy Foundation Id : http://id.who.int/icd/en
¥ 01 Certain infectious or parasitic diseases
‘-IefIOBeKa, I'IpMHFITny Me)'K.ﬂ.yHapO.ﬂ.H biM P 02 Neoplasms Diabetes mellitus
# 03 Diseases of the blood or blood-forming organs
COO6LLI|eCTBOM nnucnon b3yeMy|-O ¥ 04 Diseases of the immune system Parent
n pa KTWU Kyl_o LLIIM MW B paq aMMn. v 05 Endocrine, nutritional or metabolic diseases Endocrine diseases
R ¥ Endocrine diseases
) ¥ Disorders of the thyroid gland or thyroid hormoneas
UaeHTndmkaTopsbl: ot 1A00.00 ao 72797.727 g e Description
ﬁ Diabetes mellitus A metabolic disorder with hetero
SA10 Type 1 diabetes mellitus both.
Homep ocHoBHOWM KaTeropumn, oT 1 o Z (Kkpome cumsonos O, |) SA11 Type 2 diabetes mellitus
. 5A12 Malnutrition-related diabetes mellitus Coded Elsewhere
I_I OApO6 H ee B Refe re n Ce gu Id e pa 3|ﬂ|en 2 . 2 . 1 ¥ 5A13 Diabetes meliitus, other specified type A Eiabeteslrgglgtus in prl'ig"
* Neonatal diabetes mellitu

5A14 Diabetes mellitus, type unspecified

* Acute complications of diabetes mellitus

* Henupwuyeckoe oTcTtynaeHue:

* KaK HaUT naeHTUPUKaTopbl B TEKCTOBbLIX

peaaKkTopax ¢ nomoulbto ctrl+F? e ’

Mcnonb3oBaTb perynapHble BbipaxkeHUa (regexp) nau e
noactaHoBouHble 3HaKu. Mpumep : \w[A-Z]\d\w\.\w{2} epeeitied

\w{4\\w{2}


https://icd.who.int/

Disease Ontology OntonorMs
* JlocTynHa yepes MHTepHeT No aapecy

http://disease-ontology.org/

* CoaepXuT Knaccmdukaumio 3aboneBaHmim
yesloBeKa No 8 OCHOBHbIM rpynnam.

* UnpeHTuduKatopbl DOID:vuncno.
Hanpumep, Diabetes mellitus aTto pasaen
c nageHTndmurkatopamum ot E10 no E14.
3abonesaHune diabetes mellitus umeet
naeHtTndpmnkatop DOID:9351 n oTHOCUTCH
K rpynne glucose metabolism disease ->
carbohydrate metabolism disease ->
acquired metabolic disease -> disease of

Visualization Key

Node Type Description

- The target node of the
visualization
A node which has children or

parents. Can be clicked to display
children/parents.

WP EUTEEER A leaf node

A node which has more than 5
children/parents is compacted to

m eta bO I iS m . ¢m avoid cluttering the visualization
space. This node can be clicked
* CoaepKUT KpaTKyto MHPopMaL Mo Mo 5_a eye FEw e b
natoreHe3y 3ab0/1€BaHNA U CCbIZIKM Ha \ Spancer

APYyrne NCTOYHUKM.


http://disease-ontology.org/
http://disease-ontology.org/

OueHUTe, CKONbKO B HACTOSLee BpeMa U3BeCTHO 3a601eBaHUN?




OueHUTe, CKOMbKO B HaCTOSLee Bpems U3BeCTHO 3a6011eBaHUIN?

B MKB-10 onucaHo okono 12,5 tbicau 3abonesaHun (MKB-10
onobpeHa BA3 B 1990 roay), .

B MKB-11 - okono 16 toicau (oaobpeHa B mae 2019).




basbl AaHHLIX, coaepxalme MHPOPMALMKO NO
buonoruyeckum NyTam/npoLeccam.

GO

the Gene Ontology

Kyoto Encyclopedia of
Genes-and Genomes

Koo

R~ Y
REACTOME



Y10 Takoe buonoruyeckum npouecc?

OYHKLUA

T~

buoxmmmyeckas buonornyeckasa uenb CTpyKTypa

dKTUBHOCTb

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



Gene Ontology

biological A =d »| E

* http://www.geneontology.org/ Q A RP:‘“I‘T S

A Eguiates B

* ABNAETCA OHTONOrMEN, ONUCHIBAIOLLEM o | [Mne et a | Fositively requistes o

buonoruyeckme npoueccobl (BP), KnetouHble — a | Reomien e [

KomnoHeHTbl (CC) n monekynsapHbie peal substance Ert a :pblf :

dyHKUMAM (MF). MmeeTca NnpmBA3Ka K reHam —r— et
PA3/IMYHbIX OPraHN3MOB). el

L goslim_chembl

* NaeHTMdunKaTopbl: GO:ceMn3HavyHoe Ymcno. single-organis| [ o
Hanpumep, glucose metabolic process umeet carbohydrate | | TLEI0SS sl R
naeHTnpumkatop GO:0006006. —— gostim_piar
e metabolic
i aslim_yeas
° CO,LI,epH(VIT: . goslim_yeast
hexgs;&_ gnslim_m&tagenmni
v CUHOHUMBI il
L) ﬂhg-:uslim_l:andida
Y onpeaenenue iicese. —
Process asliim_pIr

v’ accoumaumm c reHamu

L goslim_generic

(https://www.ebi.ac.uk/GOA)

Euslim_aspergillus

QuickiGO - hitp:/ fwwan.ebi.ac. uk/QuickGO


http://www.geneontology.org/
http://www.geneontology.org/
http://www.geneontology.org/
https://www.ebi.ac.uk/GOA

TTouck ceepxnpeacTaBneHHbIX 6UoNorMYeckux npoLeccos

CBepxnpeacTaBneHHOCTb Npouecca (peHoTuna, 3aboneBaHna) — NOBbIWEHHAA NPeACTaBNEHHOCTb FeHOB, MPUMNCAHHbIX
AAaHHOMY npoueccy B uccaeagyemomn rpynne reHoB. Ha3BaHuMA Ha aHrAniickom: Over-represented biological processes,
Gene Enrichment Analysis, Gene Ontology Enrichment Analysis.
[€Hbl, OTHOCALLMECA K KAKOMY-TO
TepmuHy Gene Ontology,

Hanpumep K npoueccy

meTabonmsama rnroKo3bl

Tl

KnioueBou Bonpoc: | XNY|
KakoBa BEpOATHOCTb OXKKAATb CTONb 6O/bLLOE
nepeceyeHme no cay4anHbIM NPUYNHAM?

Tectnpyemas
rpynna reHos

Bcé*MmHOXecTBO reHOB

. & @ ® & » 2 9 B

8 " B 8 8 8 8@
e o2 s 8 & 2 0 @

Anroputm:

1. BblABAAETCA TeCTUPYEMas rpynna reHos X (Hanpumep, ¢ NOMOLLbIO SKCMEPUMEHTa TUNA C/1y4ali/KOHTPOb).
BoiaBnaeTcAa Habop reHoB Y, OTHOCALMXCA K KaKOMy-TO TepmuHy Gene Ontology.

3. C nomoulbto TOYHOTO Kputepusa duwepa (rMnepreomeTpMYeCcKoro pacnpeaeneHusa) Uam opyrmx CTaTUCTUYECKUX
MEeTOA0B OLLeHUBAETCA BEPOATHOCTb OOHAPYKUTb TAKOE Ke NN bonbluee NepeceyeHne mexay MHOXKeCTBaMm No
CNYYalHbIM NpUYMHaMm (p-value). Mpu 3ToM yunTbIBaAOTCA TaKMe BENNUYUHbLI Kak XNY, X, Y 1 Yncio BCEX FEHOB.

4. Mpoueaypa 13 NyHKToB 2, 3 noBTopAeTca Ana scex Gene Ontology TepmunHoB. Tak Kak Bcero Gene Ontology
TEPMUHOB MHOrO (nopsigka 10 TbicAY), HE0bX0AMMO AenaTb NONpPaBKy Ha MHOXECTBEHHOE CPaBHEHMNe, Hanpumep,
beHa)xammnHn-Xokbepra.

N



TouHbIU KpUTEpuU duwepa
UTto Habnogaetca? Tabnmua conpsikEHHOCTU (2X2)
Umncno reHoB B Yucno reHoB He [lonHoe 4yucno

Habope X B Habope X reHoB

Uncno reHoB B  [XNY|[=5 [Y]-|XnY|=1 Y|=6

Habope Y

Uncno reHoB  [X|-|XnY|=1 N-|XUY|=23500- N-|Y|=23500-6=
UTto oXKMAAeTcs Mo CryYanHbIM He B Habope Y Gemasd
npquHaM? [MonHoe uncno |X|=6 N-|X|=23500-6= N=23500

N! reHoB =23494
N(N-1)(N=2)..(N—|X|+1)= ————
—1X])! KOJIbKUMM cnocobamm MOXKHO 3aN0/IHUTb OCTaBLUMECA MeCTa B -
(N—=|X])! ¢ 6 X
[eH A, reH b,...reH B v clxi=1xny] YT
:> |X|' réHaMun He 13 cnyvaiinbii — N—|Y| f
feH b, reHA,...reH B KakoBa oxunaaemasn yacToTa (BepoATHOCTb)? I AWWW”%L ‘
N! _ x| MonHoe uuncno XAY| | X|=|XNY] |XNY|
1xX! N BapuaHTOB C -C
(N—|X])! X p Y| N—|Y| co.C! .
X _ “6" 03404 6" 23494 _ ~19
cyuaiHbIi C|X| p-3HaueHue = 6 6 —6,0310

CKONbKO BapMaHTOB reHoB 13 chyqaﬁHblﬁ N C 23500 C 23500
OKaXKyTcA B X eC/IN N3BECTHO, Kak nocuntaTb B R?

cnyyanHbIin’

MaKeTbl Bioconductor:

uTo MX | XNY| (Kak B HabaogeHnn)? rqrearern, GOStats, TopGO

|me| ¥<-matrixici(5,1,1,23493),

C|Y| fisher.test (X, alternative
1

-
r=/



KEGG - Kyoto Encyclopedia of Genes and Genomes

* http://www.genome.jp/kegg/ UHdopMmaLMOHHaA KapTouKa

* CoaepXnUT onnucaHne bMonornyeckmx 6uonoruueckoro npouecca.
MNPOLLECCOB Ha MOJIEKY/IAPHO-TeHEeTUYECKOM L —

Help

Entry hsabpele Pathway

YPOBHE, COCTaB/IeHHOE BPYYHYHO 3KCNepTamu. Nae [olycolysis / Gluconeogenesis - Hono sapiens (hunan)

Description|Glycolysis is the process of converting glucose into pyruvate and
generating small amounts of ATP (energy) and NADH (reducing
° 6 [V power). It is a central pathway that produces important precursor
° metabolites: six-carbon compounds of glucose-6P and fructose-6P
MAe HTM d) M KaTO p bl . Tpex yK Be H H bl M and three-carbon compounds of glycerone-P, glyceraldehyde-3P,
glycerate-3P, phosphoenolpyruvate, and pyruvate [MD:MEEOO1].
Acetyl-CoA, another important precursor metabeolite, is produced
MAe HTM M KaTO p O p ra H M 3N\a I/I nﬂTM 3 H a L-l H Oe by oxidative decarboxylation of pyruvate [MD:Mee307]. 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:MOGGO2],
L'I M Cno . H a rl p M Me p, G IyCOIVSIS/G I u Con eoge n eSIS 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

MN\eeT Mple HTMd)M KaTOp hsaOOO 10. precursors. It is essentially a reversal of glycolysis with minor

variations of alternative paths [MD:MBEEO3].

Class Metabolism; Carbohydrate metabolism
BRITE hierarchy

i Cople p)'KMT M H d)o pN\a LIIM I'O rl O Pathway map|hsafe@le Glycolysis / Gluconeogenesis

GLYCOLYSIS / GLUCONEQGEIES! o _—
Starch and surose |
metshobsm J
‘/OIIMcaHMI-O T
|
¥
s 313.10F - D-Cicoze- 1P

v’ Bxoaalmm B npouecc reHam/6enkam,
meTabonntam u ap.

Pantoes

oy

v’ AccoummnpoBaHHbIM 3ab0neBaHNAM

v’ CCbIIKaM Ha IMTepaTypy 1 Ap.



http://www.genome.jp/kegg/
http://www.genome.jp/kegg/

Reactome

e http://www.reactome.org/

* CoaepUT onncaHue 6MoONOrMYECKUX NPoLLEeCccoB
Ha MONEKYNAPHO-TEHETUYECKOM YPOBHE,
COCTaBNEHHOE BPYYHYIO IKCNepTamu.

REACTOM

E

A CURATED PATHWAY DATABASE

* NaeHTUPmKaTopbl: Koa rpynnbl NPOLECCOB
-TPeXOYKBEHHbIN UAEHTUDUKATOP OPraHM3ma U

<% Glucose metabolism

UHPOopMaLMOHHAA KapTOUKa
6buonormnuecKkoro npouecca.

About Content Documentation Tools Community Download Contact

nATU3Ha4YHoe yncno. Hanpumep, Glucose
metabolism nmeet ngentndmnkatTop R-HSA-70326.

Stable Identifier
Type
Species

R-HSA-70326
Pathway
Homo sapiens

Locations in the PathwayBrowser

* CoaepXuUT UHPOPMaLUIO NO

v OnucaHuio

v’ Bxo4AaLmm B npouecc reHam/6enkam,
meTabonntam u ap.

v'TIONOXEHMIO B MEPaPXUYECKON CTPYKTYpe
npoLeccos :

v/ «OPTONOrMYHBLIMY» MPOLECcam U Ap.

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

2 inner mitochondrial mem



http://www.reactome.org/
http://www.reactome.org/

Kakow npouecc oTeevaet 3a «noTepro XBOCTUKAE» FOSTOBACTUKOM?




Kakol npouecc oTBeYaeT 3a «NoTepro XBOCTUKA» rONTOBACTUKOM?

AnonTos (Ap.-rpey. AMOMTWAOIC — NIUCTONAA) — perynivpyemblif
npouecc NporpaMmMmpyemomn KneTouHou rmbenu, B pesyrbrare
KOTOpPOro KneTka pacnasaeTtcs Ha OTAerslbHbIe anonToTuYeckue
TenbLa, OrpaHUYeHHbIE NAAa3MaTUyYeckom membpaHou.




TTnaH nekumn

BBeneHwue.

O630p NHTepHeT-pecypcos, coaepKaLlimx pasHoobpasHyto nHbopmaLmto
O reHHbIX CceTaAX.
Pecypcbl, HTErpUpYyoLme 6MonorM4eckyto MHGopMaLuio 13

PA3HOPOAHbIX MCTOYHMKOB M NPeACTaBNAOLWNE ee B BUAE FEHHbIX CETEN:
ANDSystem, STRING, GeneMania, Pathway Commons.

[MpaKTU4yeckoe NpMMeHeHne NHCTPYMEHTOB MHTErpaLuu.



[Ba TMNa MHCTPYMeHTOB UHTerpauuu

1. Py‘-IHaﬂ PEKOHCTPYKLUUA T’eHHbIX ceTeun JKCrepTtamMmm C Ncnosrb3oBaHNEM CI'IeLI,I/IaJ'IbeIX
nporpamMmmMHbIX CpeaCTB — PeaakKToOpoOB NeHHbIX CceTewn.

e B - /-i_x

kyito Enerclapedis o ) i n='-1 f
Y REACTOME SMETACYC ¥
A CURATED PATHWAY DATABASE WIKIPATHWAYS

Pathways for the People

Influence by growth factors |

Muul” CO PAH, 1998,

SYETE & ' DE = oM, & ’ (};(r{e)ce or
it 2irion senaensaine - TR Kolchanov, E.A. - e ) .;_:_F i MAP-KMHa3HbI NyTb
OF GENE HETWORKS ~ 5 = - ; =
. AnankO, NL | Ras-GDP RaS,GD;Eﬁi N nepeagayu curHarna B
GENENET M0, ABROKneTWA
Pod kolodny, |.L. = KOHTPOMUPYHOLLINIA
B O : & . /
Stepanenko, EV. e~ @ e @ . MPOLECC KIETOYHOrO
. o : . INK/SAPK OeneHund, aktmesumpye
Ilgnatieva, O.A. vear 0 5 @~ Mblil pOCTOBbIMK
| ERK1 INK*/SAPK : ~ 5
Podkolodnaya et al. | > it B
'S 3

ERK1* ERK1

2. ABTOMaTnyeckoe nsBrie4yeHue 3HaHU O MONEKYNAPHO-TEHETUYECKNX B3aMMOOENCTBUSX PasfINYHOro Tuna u3
TEKCTOB Hay4HbIX Nybnukaunm n 6as gaHHbIX KOMMNbIOTEPHLIMKU MeTogamu (Metoabl text-mining). MNMpumepamun
asnstotca ANDSystem, STRING, GeneMania, Pathway Commons v ap.



Cuctema ANDSystem anga asTomatuyeckoro ussreyeHmns 3HaHUMU U3 TeKCTOB HayYHbIX
ny6nmuKauum, mexayHapoaHbIX NaTteHToB U 6a3 AGHHLIX B 06n1acTy bUuomMeAnLINHLL.

B UunlT CO PAH paspaboTaHa KoMnbloTeEPHAss TEXHONOINsS aBTOMaTUYeCKOro n3BrevYeHnst 3HaHUm U3 TEKCTOB
Hay4HbIX Nyonukauum n mexgyHapoaHbix nateHToB ANDSystem. NpoBeneH aBTomaTnyeckuim aHanus bonee
25 MIH. Hay4YHbIX nyonukauum n 10 MnH. MexgyHapoaHbIX NaTeHToB.

CosgaHa 6a3a 3HaHuK, coagepxallas bornee 15 MNH. dakTos,
3Ha4YMMBbIX O5ns GUOMEeaNLNHBI, BKINHOYAOLWNX B3aMMOCBA3N MeXay

Cuctema ANDSystem Bkntovaet
- MOAYNb OHTONOMMKN NpegmMeTHon obnacTtu

- MONEeKYNspPHO-TEHETUYECKMMIN CUCTEMaMM 1 NpoLieccamm
- 3aboneBaHNAMN U HPEHOTUMNYECKUMU NPU3HAKaMK
- (hakTopaMu OKpy»KatoLlern cpeabl 1 ap.

- MOAYIb TEKCT MaMHUHT
- basy 3HaHuUK
- UHTepdpenc nonb3osaTtens.
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biology. BMC Systems Biology 2015, 9(Suppl 2):S2.



Pathway Commons

@ Pathway

Commons

ba3a gaHHbIX coaepxuT 69 498 bnonormyecknx nyTen n AocTynHa no agpecy http://www.pathwaycommons.org/

Pathway Commons pecypc, MHTErpupyoLLnm
NHGOPMaLNKD U3 pasnnyHbiX 6a3 gaHHbIX.
buonornyeckne nyTtn, npeacTaBfneHHbIE B
Pathway Commons 3arpy>xeHbol
HenocpeacTBEHHO N3 UCXOAHbIX 6a3 JaHHbLIX.
PekoHCTpyKUMst Buonorndeckux nytem B
NCXOOHbIX 6a3ax AaHHbIX MOrfia NPoBOANTLCA
KaK nyTemM pyyYHOro nserevyeHns nHgpopmaumnm
N3 NUTepaTtypbl, Tak N NYyTEM KOMMbLIOTEPHOM
aBTOMaTU4YEeCKOM PEKOHCTPYKuMn. KadecTtBo
buonornyeckmnx nyten B Pathway Commons
3aBUCUT OT KayecTBa MyTEW MCXOOHbIX 0a3
aaHHbiX. Pathway Commons nossonsier
nonb3oBatensam QuUnbTpoBaTb AaHHbIE [0
Pa3NnUYHbIM KPUTEPUAM, BKIHOYAA WCTOYHMK
NHpopmaLun.

Pathway Commons nHrerpupyet nipopmauuio n3 24 6a3 AaHHbIX

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/
http://www.pathwaycommons.org/
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TTnaH nekumn

BeBeaneHue.

O630p NHTepHeT-pecypcos, coaepKaLlimx pasHoobpasHyto nHbopmaLmto
O FreHHbIX CeTsX.
Pecypcbl, MHTErpupytoLlime bmonornyeckyto MHGopmaumio u3

PA3HOPOAHbIX MCTOYHMKOB M NPeACcTaBNAOLWNE ee B BUAE FEHHbIX CETEN:
ANDSystem, STRING, GeneMania, Pathway Commons.

[pakTMYecKoe NpMMeEHEHNE MHCTPYMEHTOB MHTErpaLuu.
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[Franke et al., 2006]
https://www.sciencedirect.com/science/article/pii/S0002929707639226

1. U36aBneHune oT paKTOpa CLUENNEHHOCTU TEHOB B XPOMOCOMAX MPU UCNOJb30BaHNM MHPOPMaLUMM 06 accoumaumax
anneneu c 3aboneBaHmnem

2. HaxoXaeHue reHOB, MyTaLlMM B KOTOPbIX ABNAIOTCA NepBONpUYnMHammn 3aboneBaHui
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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, Arada Vinaiphat &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 response. Our previousexpression proteamics
study identified several altered proteins in MDCK renal tubular cells induced by CaOx crystals. However,
functional significance of those changes had not been investigated. The present study thus aimed to
define functional rales ofsuch prateome data. Global protein network analysis using STRING software
revealed a-tubulin, whichwas decreased, as one of central nodes of pratein-protein interactions.
Overexpression ofc-tubulin (pcDNAG.2-TUBALA) was then performed and its efficacy was confirmed.
PeDNAB.2-TUBALA could maintain levels of cx-tubulin and its direct interacting partner, imentin, after
erystal exposure. Also, pcDNA6.2-TUBALA successfully reduced cell death to almost the basal level and
increased cell profiferation after crystal expasure. Additionally, tissue repair capacity was improved
inpcDNAG.2-TUBA1A cells. Moreaver, cell-crystal adhesion was reduced by pcDNAB.2-TUBATA.
Finally, levels of potential crystal receptors (HSP90, HSP70, and cx-enolase) an apical membrane were
dramatically reduced to basal levels by pcDNA6.2-TUBALA, These findings implicate that cc-tubulin has
protective roles in kids disease by p Il death and cell-crystal adhesion, but on the
otherhand, enhancing cell pralfferation and tissue repair function.

Until now, kidney stone 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-

isms remain poorly understood. Calclum oalate (CaOx) is the major chemical component found ia clinical
stones'. This type of the stones can be originated from leium and oxalate ons, leading to

o tion Inside renal tubular finid or utine?, CaOx crystals can ﬂim nucleate to form “stone nidus” and
directly onto apical freral bl il 1 Adheslomofeystls nio e el s il
event, which ellular respanse injury, prol

ultimately lead to kidney stone lm—maum"’ CaOx cryshls also evoke Lnﬂammtay pmcrsscslhﬂt can l.ml to
fibrasis, loss of nephron and eventually ESRD?”
Even with th ‘\» ledge, molecular medh d Al

largely unknown. From our ics study’, we have identified a number ofproteins with

alom:dlrvckhhﬂ)CKr:mlmbuhue]lsinmspmsemCamnyshls ‘Those altered proteins were invalved in
pathway, signal lular structure, p

sis, boli miml thesis, cellular ein degrad RNA bolism, RNA

bmdmgpmcdn cell surfzntant)geh nucleic acid metabolism, am.lmdantm»fuk.chapqmm carrier protein,

and protein biosynthesis, Howe ctional {:Mnshadnm been investigated.

thcpres:mﬂudy.weLhJspefﬁmdglobalprmunndwﬂkuulyslth c 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.

Medics| Proteamics Untt, Office far Reserch and Development, Faculty of Medicine Siriraj Hospital, and Centerfar
Researchin Camplex Systems Science, Mshidol University, Bangkak 10700, Thailsnd. Comrespondence andrequests
for materials should be addressed to V.T. {email: thangboankerd@dr.com)
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GeneMania

Gene expression network analyses in

@ Crosshark

response to air pollution exposures in the

trucking industry

Jen-hwa Chu

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

Abstract

risk.

elemental carban (EC) and organic carbon (OC).

effects.

Background: Exposure to air pollution, including traffic-relsted pollutants, has been associated with a variety of
adverse health outcomes, including increased cardiopulmanary morbidity and mortality, and increased lung cancer

Methods: Ta better understand the celluler respanses induced by air pollution exposures, we performed genome-
wide gene expression microaray analysis using whole blood RNA sampled at three time-paints across the waork
weeks of 3 non-smoking employees at 10 trucking terminals in the northeastern US. We defined genes and gene
networks that were differentizlly activated in response @ PMas (particulate matter € 2.5 microns in diameter) and

Results: Multiple transcripts were strangly associated (pag < 0.001) with pollutant levels (48, 260, and 45 transcripts
for EC, ©C, and PMas, respectively), including 63 that were statistically significantly comelated with at least two out
of the three expasures. These genes included many that have been implicated in ischemic heart disease, chronic
obstructive pulmanary disease (COPD), lung cancer, and other pollution-related illnesses. Through the combination
of Gene Set Enrichment Analysis and network analysis (using GeneMANIA), we identified a core set of 25
intemelated genes that were common to all three exposure measures and were differentially expressed in two
previous studies assessing gene expression attributable to air pollution. Many of these are members of fundamental
aancerelated pathways, induding 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 pollution, Trucking industry, Gene expression, Netwark analysis

Back
Adr 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 plobal changes in gene
ion following controlled [7] or using
in vitro models [8, 9] have provided some insights in this

T Comespondence janiwa dugyde s

'Section of Puimonay, Cencal Care and Sieep Medcine, Dapanment of
Intamnal Medione, Yale Univesity School of Medicine, New Haven, CT, USa
Full Bst of author information is avaitable ot 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
aas ducted in individuals from g "
with differing levels of air pollution have sug;esr.ed asso-
ciations, [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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Protein ion and post: i levels ara tightly

plastic cells to maintain cellular processes known as ‘cancer hallimarks'. The first Pan-Can-
B open access cer initiative of The Cancer Genome Atlas (TCGA) Research Network has aggregated
Chtaion: Senbebaoghi ¥, Simer SO, protein exp: pi for 3,467 patient samples from 11 tumor types using the antibody
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the m:mnauﬁesand diﬁamnm across tumor types. In this study, we compare the perfor-
mance of 13 in their capacity toretieve the curated
Pathway Commons interactions from RPPA data. We observe that no single method has
the best performance in all tumer types, but agru.p elsuxmdﬁmds including diverse tech-
nigues such as correlation, i i rank highly
amongthe tested methods. We utilize the high paﬂmng methods to obtain a consensus
network; four robust and densely d modules that reveal biological pro-
uassasaswall as suggest antibody—related technical biases. Mapping the consensus net-

Crative Commans Afritafion Licanse, which pemits
nmstictad use, didibuon, and repmdadion 1 any
madiun, rovidad e crignal author and sowee are
cradted.

Data Avalability Statemant: The pan-cancar RFPA
dataset s avaiitie fom The Canoer| i

work o gene li nfirms the par i signal
transduction pathways, innate and adapﬂm mmme signaling, cell cycle, metabolism, and
DNA repair; and also suggests may ffic to a subset

of tumor types. Our results illustrate the utility of the RPPA platform as a tool to study proteo-
rmic 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 of proteins in human cancers. Such datasets, where proleins are
measured in different conditions and wh lations are informative, ible the
discovery of potentially causal protein-protein interactions, which may in turn shed light
on the function of proteins. However, it has been shown that the dominant correlations in
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AHanun3 NpPoTeoMHbIX 3KCNEPUMEHTOB, HanpaB/eHHbIX Ha BbiABAeHNe 6enKkoB
B MPOTEOME MOUYM YYBCTBUTENbHbIX K pa3ninuHomy coaepxaHuto NaCl B nuwe
ANA YenoBekKa

1-35 36-70 71-75 76-98
CYTKW, CYTKMWU, CYTKMWU, CYTKMN,
[lepunopn akcnepumeHTa MAn MAu Mnu MAu
1-5 6-9 10 11-14
HeaenA Hepens Heaens Hepens
YpoBeHb notpebneHmna conn 12 9 12 6
(r/cyTKN)

MprMmeyaHMe: Hopma noTpebneHnsa conmn Ana YenoBeka HaxoguTca B npegenax 4-12 r/cytku.

NapwuHa U. M. n ap. PEKOHCTPYKLIMSA ACCOLIMATVBHBIX BENKOBLIX CETEW, CBA3AHHbLIX C MPOLIECCAMW PEMYNALMY OBMEHA U OEMOHWPOBAHUSA HATPUA B OPTAHWU3ME 31I0POBOIO
YEJIOBEKA, HA OCHOBE U3YYEHNA MPOTEOMA MOYMN //®dusnonorus vyenoseka. — 2012, — T. 38. — Ne. 3. — C. 107-107.




3anucb pe3ynbTaToB NPOTEOMHbIX 3KCMIEPUMEHTOB ANA
npoBeaeHUa KNacTepHoro aHasaun3a

Hepnenu akcnepumeHTa n ypoBeHb noTpebaeHns conm

1 2 3 4 5 6 7 8 9 10 11 12 13

6 r/cyt

JVHamuKa nosasneHumA 6enKkoB B moye

Benok A

1 0 0 0 0 0 1 1 1 1 1 0 1
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3anucb pe3ynbTaToB NPOTEOMHbIX 3KCMIEPUMEHTOB ANA
npoBeaeHUa KNacTepHoro aHasaun3a

Hepenn IRCNEPUMEHTA U YPOBEHD I'IOTpE6J'IeHMFI CoMun
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MaHX3TTeHCKoe pPaCcCToOAHNE MeX Yy BEKTOPaAMMU. D: § , ‘Al — Bl‘

Knactepusaumsa nposoaunnaco B nporpamme MeV 4.6.2 no metoay Average linkage clustering [Sokal, Michener, 1958]
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CnocobHOCTb anbga-TybynuHa ycunmeatb NpoLiecchl nponmgepaumm u
BOCCTAHOBSIEHUS TKAHEM U CHUXATb KNeTOYHYHO CMepTb U CBA3bIBAHUE
KpPUCTANIOB OKCANATa KanbLusa noYeyYHbIMU TpybuaTbIMU KNeTKamu.

AAresna KpUCTannoB okcanata Kanbumsa (CaOx) Ha nNoYeyHbIx
KaHaNbLEBbIX 3MNUTE/INANbHbLIX KNETKax Habnwogaetca npu
MOYeKamMeHHOM 60ne3Hn. bblNo MOKa3aHO, YTO 3Kcnpeccus
pAga 6enkoB  OOCTOBEPHO  MeHAeTcA B KNeTKax,
NHOYUMPOBAHHbIX KpucTannamu CaOx. AHanu3 rnobanbHoun
ceTn 6enok-6enoK B3aMMOAENCTBMM C MCMNOAb30BaHUEM
cuctembl  STRING nokaszan, 4to a-TybynmH, 3sKcnpeccus
KOTOpPOro 6bin1a CHUMKEHA B SKCMNEPUMEHTE, ABNSETCA OAHUM U3
LEeHTPa/bHbIX Y310B ceT 6enok-6enkosBbix B3aMMOAENCTBUMN.
Ona noarBepXAeHWA KAKYEBOM ponan  o-TybynnHa 6Obina
nccnegoBaHa KnetodHaa nHma pcDNAG6.2-TUBALA, B KoTopoW
a-TybynnH cBepxakcnpeccnpoBaH. bblno nokasaHo, y4To AnA
kKnetok pcDNAG6.2-TUBA1A Habnogaetca cHUxKeHune rubenn um
yBeNIMYEHME KNETOYHOM nponndepaumm nocne BO34AENCTBUA
Kpuctannos CaOx. Kpome Toro, B Knetkax pcDNA6.2-TUBA1A
O6blna ynyyweHa penapaTtMBHaA CNOCOOHOCTb TKAHEW W
CHUXeHa KN1eTOYHO-KPUCTAaNNNYeCKan agresusa. ITH
pe3ynbTaTbl FOBOPAT B MOAb3Yy TOro, 4TO O-TyOYyAUH urpaet
K/FOYEBYHO PO/Ib B NAaTOreHe3e novye4yHoKameHHoM 6onesHu.

®a30B0-KOHTPACTHAA
MWKpOCKonua
NMOYeyHbIX TPybUaTbIX
KNeToK

CeTb
M3MEHEHHOM 3KCMNpeccMen B MOYEYHbIX TpybuyaTbIX
Knetkax MDCK, nHayumpoBaHHbIX Kpuctannamm CaOx,
PEKOHCTPYMpPOBAHHAA ¢ nomoLbio cnctemol STRING.
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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.
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AHAQNU3 CeTU reHos, SKCNpeccuna KOTopbIX UIMEHAETCA B OTBET HA BO3AenNCTBUe 3arpasHeHusa

BO34YXa B ABTOTPAHCMOPTHOM OTpacnv.

Bo3gelicTBme 3arpa3HeHHOro Bo3ayxa CBA3aHO ¢ HebnaronpuATHbIMMU
nocneacTBUAMM ONA 300POBbA, BK/AKOYAA YyBeNMYEHUME CepaevHO-
NeroyHom 3aboneBaemoCcTM M CMEPTHOCTU, a TaKXKe YyBeanyeHue
PUCKA paKa nerkux. bbin nposegeH MNOAHO-TEHOMHbIA aHANM3
ypoBHen 3kcnpeccmn PHK KpoBu 63 HeKypAwMUx COTPYAHUKOB
NapKoBOYHbIX TepmunHanos B CLUA. 3Ikcnpeccma pAaga reHos
M3MEHMNACb NpPU BO3AEUCTBUMU Tpex 3arpsasHuTenen (TBepapix
MMKPOYACTUL, 3S/IEMEHTAapPHOro  yrnepoga W OpraHMYecKoro
yrnepoaa). B TOM uumcne 3Kcnpeccmsas 63 reHa, CTaTUCTUYECKU
3HAYNMMO WM3MEHWUNACb B CAyvYae ABYX M3 Tpex 3arpsasHuTenem.
MHorne u3 aTux reHos OblaIM BOB/MEYEHbI B ULLIEMUYECKYID BoNe3Hb
cepaLa, XPOHUYECKY0 0bCTpyKTUBHYIO BbonesHb nerkmx (XOB/1), pak
Nerkmx u apyrmne 3abonesaHuaA, cBA3aHHbIE C 3arpsA3HEHUEM. AHaIn3
reHHOM ceTu (PeKOHCTPYMPOBaHHOM ¢ ucnonb3doBaHnem GeneMANIA)
NO3BO/INN BbIABUTb 25 B3aMMOCBA3aHHbIX FEHOB, KOTOpble Obian
obwmumm ana  Bcex Tpex 3arpsasHeHun. MHorme U3 HUX
acCcouMMpOBaHbl C PAKOM, a TaKXe BOBJIeYEHbl B CBA3biBaHUE
METAN/I0B U PErynaumnto anontosa. ITU pe3ynbTaTbl OMNUCbIBALOT
MOJIEKYNAPHYIO B3aMMOCBA3b MeXAy BO34eNCTBMEM 3arpA3HEHHOro
BO3AyXa U HebnaronpuATHbIMK NOCNEACTBUAMM ANA 340POBbA.
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CeTb B3aMMOCBA3EN MeX Ay reHaMK, SKCNPeccusa KOTopbIX
M3MEHW/IAaCb B OTBET Ha BO34EMNCTBME 3arpsA3HEHNA BO34YXa,
PEKOHCTPYMpPOBaHHAA ¢ ucnosb3oBaHnem GeneMANIA.
AHann3 NO3BONAMA BbIABUTbL 25 B3aMMOCBA3aHHbIX FEHOB,
KoTopble bbinn 06WMMKM anAa BCeX TPEX 3arpsi3HEHU.

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.



MyribTu-meToA ANs peKOHCTPYKLUMU ceTet benok-benok
B3AUMOAEUCTBUU, HanAeHHbIX B 11 BuAaax pakoBbix
3a60n1eBaHUI YeroBeka.

PakoBble KNEeTKN MMeIT 0cobble XapaKTEPUCTUKN YPOBHEM 3KCNpeccum
6enkoB M NOCT-TPAHCAAUMOHHbLIX moandukaummn. Pecypc The Cancer
Genome Atlas (TCGA) obbeaunHsaeT npopunm skcnpeccun b6enkos 3467
obpa3uoB nauueHToB, CcTpagarowmx ot 11 TMNoB onyxonen. 3Tu
NPOTEOMHbIE AaHHble MOTYT ObiTb MCMNOAb30BaHbl A KOMMbIOTEPHOM
PEKOHCTPYKUMKN ceTerr benok-6benok B3aummopenctemit  (PPI) u
NOCNeAyloWero M3y4eHUs OOLLMX XapPaKTEPUCTUK PasINYHbIX TUMOB
onyxonen. B 3Ttom wuccnepoBaHMM 6blN0 NPOBEAEHO CPaBHEHME
apdekTnBHOCTM 13 aBTOMATMHYECKUX METOA0B ANA PEKOHCTPYKLUUU
6enok-6enoK B3aMMoaencTemm c cetamm benok-6enoKk B3ammoaencTesmni
cuctembl  Pathway Commons, pPeKOHCTPYMPOBAHHbIMU  BPYYHYIO
aKcnepTtamu. bbino NOKa3aHO, YTO HU OAMH M3 MeToaoB He obnagaer
HaUAYYW MMM MNOKa3aTeNAMM BO BCEX TUMAX OMyXONen, HO rpynna w3
LecTM MeToAO0B, BK/AKOYAA MeToAbl, OCHOBaHHble Ha Koppenauuu,
B3aMMHOM MHPOPMALUM N PErpeccumn, No3BONAKOT PEKOHCTPYMPOBATb
CeTU, KOTOpPble XOPOLIO COrNAcytoTCA C CETAMM, MOCTPOEHHbIMMU BPYUHYIO
aKcnepTamm.
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TTnaH nekumn

BeBeaneHue.

O630p NHTepHeT-pecypcos, coaepKaLlimx pasHoobpasHyto nHbopmaLmto
O FreHHbIX CeTsX.
Pecypcbl, MHTErpupytoLlime bmonornyeckyto MHGopmaumio u3

PA3HOPOAHbIX MCTOYHMKOB M NPeACcTaBNAOLWNE ee B BUAE FEHHbIX CETEN:
ANDSystem, STRING, GeneMania, Pathway Commons.

[fpakTMYeCcKoe NPUMEHEHNE MHCTPYMEHTOB MHTErpaLuu.



