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TTnaH nekuyuum

BeBegeHue.

O630p NHTepHEeT-pecypcoB, coaeprKallmx pasHoobpasHyto MHpopmaumto ob
YYaCTHMKAX reHHbIX ceTen, NnpeacTaBAeHHYI0 B Pa3NNYHbIX dopmaTax.

NHTerpauma pa3po3HEeHHbIX UCTOYHUKOB MHPOpMaLmMK (eanHbIM dopmar,
eZIMHbIN cnocob rpadmnyeckoro n TEKCTOBOro NpeacTaBieHns, BO3MOMKHOCTb
BbINOJIHEHMA MOUCKOBOTO 3aMpoca KO BCEM AaHHbIM). [TpenmyLlectsa
MHTEerpauma 6MonorM4eckmnx aHHbix.

Pecypchbl, MHTErpmnpytowme 6Monormyeckyto MHGopmaLmio U3 Ppa3HOPOaHbIX
MCTOYHUKOB M NpeacTaBastolme ee B BUAe reHHbix ceten: ANDSystem,
STRING, GeneMania, Pathway Commons.

anN\epbl MCCﬂe,ﬂ,OBaHMVI, BbINMO/THEHHbLIX C UCMNOJIb30BaAHNEM 3TUX PECYPCOB.



1. BeepeHue

leHHaa ceTb — rpynna KOOPAMHUPOBAHHO GYHKLUMOHUPYIOLUX TEHOB,
B3aMMOAENCTBYIOLMX APYr C APYromM KaK 4Yepe3 CBOW MepBUYHbIE
npoaykTbl (PHK 1 6enkun), Tak n yepes pasHoobpa3Hblie meTabonuthl
N apyrne BTOPUYHbIE NPOAYKTbl GYHKLUMOHUPOBAHUA TEHHbIX CETEMN,
KOTOpas KOHTPOAMPYET KaKoM-nnmbo @eHOTUNMYECKUN MpPU3HaK
opraHu3ma.

KOMNOHeHTbl reHHOU CeTMU:

1) rpynna KoopAMHUPOBAHHO 3KCMPECCUPYHOLLIMXCA rEHOB,
cocTaBnsawLwaga a4po CeTu;

2) b6enku, Kogupyemble 3TUMU reHaMU;

3) HN3KOMONEKYNSAPHbIE KOMMNOHEHTLI (FOPMOHbLI U Apyrue
CUrHanbHbIE MOSIEKYIbI, QHEPrETUYECKNE KOMMOHEHTHI,
MeTabonNnTbI);

4) cBA3M MeXay y4acTHUKaMm ceTn (B TOM Ymcne
oTpuLaTesibHbIE N MOMOXNUTENbHLIE ODpPaTHbLIE CBS3N).

Mo KonuaHosy H.A. c coasTt. [EHHbBIE CETW // BaBunosckui xypHan reHeTukn un cenekuumn, 2013, T. 17:4/2.



D VA D U S

FA gene network is a mixed graph 6 : )
B =(V ,U,D) over a set V of nodes, \
< corresponding to gene activities, >
\ with unordered pairs U, the \
undirected edges, and ordered pairs |

D, the directed edges. )’
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Rung J. et al. Building and analysing genome-wide
Y, gene disruption networks //Bioinformatics. — 2002. —
K T. 18. — Ne. suppl 2. — C. S202-S210.
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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. /

\-

/A gene network is a collection of ﬂ"ﬂﬂlﬁ

interactions, describing the multiple ways
through which one gene affects all the /
others to which itis 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. .
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NCTOYHUKU MHDOpMaLmm

NCTOYHUKOM NHpopMaLnK no
bnoMeanUMHCKON  TemaTuke  SABNAKTCA  HaydHble
nybnukauun. B cucteme PubMed, koTopasa aBnaetcs
KpynHenwen Oasonm OaHHbIX  HaydHbIX  CcTaTtewu,
OOCTYMNHbIX 4Yepe3 WHTEPHET, cobpaHo 0Oonee 26
MUINMOHOB NyoGnukaLuunn.

ba3bl gaHHbIX. B xypHane Nucleic Acids Research
(NAR) database Issue (Umnakt aktop 8,65)
onybrnmkoBaHbl ctaTbu rno 6onee 4em 1900 pasnnyHbIM
bazamMm [OaHHbIX, cogepXawmx WHopmaumio o
ovnomeanumHckon TemaTuke. Kaxkgaa 0asa OaHHbIX
COOEPXUT CTPYKTYPUPOBaAHHYD N ddOpManmM3oBaHHYHO
nHpopmauunto. OpgHako, dopmaT npeacraBleHns
MHpopmaunm B kaxxgown 6ase gaHHbIX CBOW!
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Kak Bbr aymaerte, no kakomy 3anpocy k PubMed 6yaet HanpeHo 6onblie ctaten?

1. Beta vulgaris - caxapHasa cBékna 2. Panax ginseng — }KeHblUueHb 06bIKHOBEHHbIU




Kak Bbr aymaerte, no kakomy 3anpocy k PubMed 6yaet HanaeHo 6onblie craTen?

1. Beta vulgaris - caxapHasa cBékna: 2. Pahax ginseng — »XeHbleHb 06bIKHOBEHHB'A:
3864 pokymeHTa 5999 pokymeHTOB
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XeHblueHb (oT kuT. Tpag. AZ) («kKopeHb XU3HW») — MHOToNeTHee TPaBAHMUCTOE pacTeHune, PO ceMelicTBa
Apanuesblie. BkatovaeTt 12 BnaoB, npounspactatowmx B A3nmn n CeBepHon AMepuke. XopoLLo N3BECTHOE JIeKAaPCTBEHHOE
pacTeHue. B oCHOBHOM MCNOJIb3YETCH KaK aAanToreH 1 B Kayectse obweToHn3unpytoulero cpeactsa. B Kopee n Kutae

KOPEHb KeHbleHA TaKXe UCMO/Ib3YHOT B NMPUToToB/1EHUN NMULLA. Tpa,EIIMLI,MOHHaFI KUTancKas MeANUUNHa yTBEPHKAAET, UTO
npenapartbl XXeHbleHA npoaneBaoT XUM3Hb N MOZTOAO0CTb

NHTepec K KNTaUCKOW HapOoaAHOW meauLMHE pacTeT B
nocnegHue rogbl. B 2014 roay BuaeH pe3kni CKavyok

Hucno poxkymentos 8 PubMed no sanpocy Yymcna Hay4dHbIX Ny6AMKaLUUIA NO 3TOM TEMaTUKe.

«chinese medicine» - KuTaickas meauumHa.

L

18000
Ha «kpyrnom ctone» B locayme
16000 npeanoXeHo yCunuTb NpaBoBoe
perynupoBaHue TpaguLUOHHOM,
14000 HapoAHOM U BOCTOYHOW MeAVLUHbI B
12000 Poccuu

KomuTeT no oxpaHe 30poBbA NPOBEN «KPYrIbii CTON» Ha TeMmy:
«[MpaBoBoOe peryn1poBaHue 1 NepcrekTuBa pa3BuTUs TpaaULIMOHHOM,
HapOoJHOI 1 BOCTOYHOWN MeauLHbI B PO»

Monurtuka Bpans 1 Penakuua

Yucno ny Gnmk aumui

Kutaiickas TpagMumoHHaa MeauumHa
— anbTepHaTMBa 3anagHbIM METoAaM

A QD HO D N H N HTe] i icKoit
pec K TpaZyLMOHHOI KUTajiCKoit MeauLyHe pacTeT. OHa BHICTYNIaeT
v&‘o \? \9 !@ @ @’\ ?& P& \9 @ '& 7\9 P& \%Q QQF@QC@Q@ @’V’@\' M B KauecTBe a/bTePHATUBI 3aNaJlHbIM METOAaM B IPOQU/IaKTHKe GoesHel
¥ JIeueH My XPOHMUECKuX 3a60neBanmit. O6 3ToM 3asiBMIa AlleKcaHzpa

‘{yméaesa, 3aMeCTUTe/b [TIaBHOIO Bpavya OJIHOIZ U3 KIMHUK TpaﬂMuMOHHOﬁ
KUTaiCKOit MeanIMHE! B MOCKBe.



2. O630p NHTepHeT-pecypcos, coaepxawmx pasHoobpasHyro MHOopMaLuro 0b
YUYaCTHUKAX FeHHbIX ceTeun, NpeAcTaBneHHYHO B pa3fiMYHbIX (pOpMarax.

KOMNOHEHTbI reHHOU CceTu:

1) rpynna KOoOpAUHUPOBAHHO 3KCMNPECCUPYIOLLMXCA reHOB,
coCTaBnsoLaga 94po ceTu,

2) benku, kKogupyemble 3TUMWU reHamu,

3) HU3KOMOMNEKYNAPHLIE KOMMNOHEHTbLI (FOPMOHbLI U Apyrue
CUrHasIbHble MOSEKYIbl, AHEPreTU4eCcKkne KOMMOHEHTHI,
MeTabonnThbl);

4) cBA3M MexAay y4aCcTHMKaMM ceTn (B TOM Yuncre
oTpuuatenbHbIE U MONMOXNUTENbHLIE ODpaTHbIE CBSA3N).

Mo KonyaHoBy H.A. ¢ coasTt. TEHHbBIE CETW // BaBunoBckui XXypHan reHeTukn u cenekumm, 2013, T. 17:4/2.

5) N ppyrne dmnonornyeckmne obbLeKTH



basbl AaHHLIX, coaepxalme UHPOPMALUIO MO FEeHaM.

* HGNC

% * NCBI Gene (Entrez Gene)
NCBI * NCBI Nucleotide (GenBank)
| * GeneCards

e Ensembl
UCSC * UCSC Genome Browser
C£O * GEO — xpaHununuwe AaHHbIX NO SKCNPEeCCUn reHoB

* Apyrue



HGNC - HUGO Gene Nomenclature Committee

* JlocTynHa yepes MHTEepPHEeT No agpecy
http://www.genenames.org/

e Coaep*KuT sBepnduLmpoBaHHbIe
Ha3BaHUA 1 CUHOHUMDI
yesoBeYeCKUX reHoB.

* NpeHTUdUKaToOpamm ABNAOTCS
ymcna. Hanpumep, reH YY1 nmeer
naeHTndunKatop 12856.

* Copepxuntca nHbopmauusa no
v CUHOHMMaMm

v XpOMOCOMHOMY NNOKYCY
v'CCbIJIKM Ha Agpyrue pecypcol

Search everything w

APPROVED SYMBOL YY1

APPROVED NAME YY1 transcription factor
HGNC ID HGNC:12856

PREVIOUS SYMBOLS &

NAMES

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

1 protein”, YIN-YANG-1
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CHROMOSOMAL LOCATION
GENE FAMILY

gene with protein product
14q32.2

INOS8O complex

Zinc fingers C2H2-type

HCOP Orthology Predictions for YY1

External links

HOMOLOGS

Symbol Database
Mus muscu lus Yyl 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: ucO01ygy.3 Genome browser

NUCLEOTIDE SEQUENCES BC020324 C GenBank ENA DDBI

MNM_003403 RefSeq MCEI Seguence Viewer
CCDS9957 € CCDS

PROTEIN RESOURCES P25490 UniProt InterPro PDBe

CLINICAL RESOURCES OMIM: 600013
GeneTests
Orphanet

DECIPHER
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Gene sources Tabular~ 20 per page - Sort by Relevance - Send to: =
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1,374 bp linear other-genetic
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GenBank FASTA Graphics

Homo sapiens YY1 transcription factor (YY1). mRNA
3,159 bp linear mRNA

Accession: NM_D03403.4 GI: 450683878

GenBank FASTA Graphics

Rattus norvegicus YY1 transcription factor (Yy1). mRNA

1,236 bp linear mMRNA
Accession: NM_173290.1 GL: 27545348
GenBank FASTA Graphics

Mus musculus YY1 transcription factor (Yy1). mRNA
2,324 bp linear mRNA
Accession: NM_009337.3 GI: 118130338

GenBank FASTA Graphics

Find related data i
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Search details
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Search See more...

-

Recent activity
Turn Off Clear
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Customize view =
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Analyze this sequence &
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Locus NM_@83403 3159 bp mRNA linear PRI 67-0CT-2016 Pick Priiners
DEFINITION Homo sapiens YY1 transcription factor {(YYLl), mRNA.
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VERSION NM_0083403.4
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SOURCE Homo sapiens (human)
ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; g =
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; Articles about the YY1 gene

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

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

TITLE ¥in Yang l-mediated epigenetic silencing of tumour-suppressive
microRNAs activates nuclear factor-kappaB in hepatocellular
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A High-Density Map for Navigating the
Human Polycomb Complex [Cell Rep. 2016]

Significance of the pathogenic mutation
T372R in the Yin Yang 1 p [FEBS Lett, 2016]

Regulation of Transcription Facter Yin Yang
1 by SET7/9-mediated Lysin [Scl Rep. 2016]
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of growth factors and their receptors
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ERE

polyA site

ORIGIN

1 agggcgaacg
b1l gaggccgggc
121 tggtatttgt
181 ggagggcggg
241 agccgagacg
301 gggaagcccc
361 ccgcccgete
421 ccgcccgecc

1384..1542
/gene="YY1"

/gene_synonym="DELTA; INOB05; NF-
finference="alignment:Splign:2.8.

1543..3159
fgene="YY1"

fgene_synonym="DELTA; INOB05; NF-
finference="alignment:Splign:2.@.

1729..1852
/gene="YY1"

/fgene_synonym="DELTA; INOB05; NF-

/standard_name="RH1618"
/db_xref="UnisTS:42115"
1954..2640

fgene="YY1"

/gene_synonym="DELTA; INOB05; NF-

/standard name="YY1l 3892"
fdb xref="UnisT5:462950"
2035..2173

fgene="YY1"

/gene_synonym="DELTA; IN08@S; NF-

/standard_name="G06170"
Jfdb_xref="UnisSTS:49520"
2690..2695

E1; UCRBP;
g

El; UCRBP;
g

E1; UCRBP;

E1; UCRBP;

El; UCRBP;

/regulatory class="polyA signal_sequence"

fgene="YY1"

/fgene_synonym="DELTA; INOB05; NF-

2714
/gene="YY1"

/gene_synonym="DELTA; INOBOS5; NF-

2879..3086
fgene="YY1"

fgene_synonym="DELTA; INOB05; NF-

/standard_name="RH68412"
fdb_xref="UnisTS5:51218"
3001..3168

fgene="YY1"

/fgene_synonym="DELTA; INOB05; NF-

/standard name="RH44921"
/db_xref="UnisSTS:36888"
3106..3111

E1; UCRBP;

E1; UCRBP;

El; UCRBP;

E1; UCRBP;

/regulatory class="polyA signal_sequence"

/gene="YY1"

/gene_synonym="DELTA; INOB05; NF-

3132
fgene="YY1"

/gene_synonym="DELTA; IN08@S; NF-

ggcgagtggc agegaggegg ggcgggctga
ccgageagag tgtggeggeg geggegagat
gtggaaggag gcggaggcge aggaggaagg
aggaggcgcg gccagggegg geggttgegg
agcagcggcc gagcgagcgec gggcgcggge
gcogocgoog cggogoccge coctteccee
gccgecttece tococctetgoe ttecttocce

gcagccgagg agecgaggee gocgeggecg

E1; UCRBF;

El; UCRBP;

ggccagegeg
ctgggctcgg
gg9gaagcqgga
€gaggcgagg
gcaccgaggc
geccgeoegec
acggccggec
tggcggegga

YIN-YANG-1"

YIN-YANG-1"

YIN-YANG-1"

YIN-YANG-1"

YIN-YANG-1"

YIN-YANG-1"

YIN-YANG-1"

YIN-YANG-1"

YIN-YANG-1"

YIN-YANG-1"

YIN-YANG-1"

gaagtctcge
gttgaggagt
gcgceggecc
€gaggcggag
gagggaggcg
ccctetecce
gcctectege
gccctcagec
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* MIHTerpaumoHHbIn pecypc no reHam YE/TOBEKA,
BKAOYaeT nHbopmauuto us bonee yuem 125
MHTEPHEeT-A0CTYMHbIX PecypCcos.

« Copep»Kntca nHdbopmauma no

v/ CMHOHMMaM reHa

v UaeHTuduKaTopam

v OnucaHue, pyHKUUA

v/ CTPYKTYpe HYKIeOoTUMAHOMN nocnenosaTe/IbHOCTH
v npoayKTam reHa (CoOOTBETCTBYOLWMM Benkam)
v Buonornyeckme nyTm, B KOTOPbIX reH y4acTeyeT
v IKcnpeccum

v'OpTonoram

v NMonnmopdmsamam

v’ AccouLMpOBaHHbIM 3a601eBaHUAM

v Mybankaumnam

UHPopMaLMOHHAA KapTOUKa reHa.

C | @ www.genecards.org/cgi-bin/cardd
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GCID: GC14P100238 (2)

YY1 Gene (Protein Coding) *

GIFiS: 64 (@ Genes
YY1 Transcription Factor @ = O Participants -
Jump to Disorders Domains Drugs Expression Function Genomics Localization Orthologs
section Paralogs Pathways Products Proteins Publications S i Transcripts Variants

. Proteins & Enzymes
Misnu MILLIPORE Antibodies
: Assays & Kits

Genes Peptides Proteins Antibodies

@ GenScript Froteins CRISPR ! ORIGENE Assays Genes
shRNA Primers

CRISPR

) Genes (adenoviral)

V‘ Vigene  genes (lentiviral)
Biosciances

miRNA ShRNA (AAV)

Aliases for vv1 Gene

Aliases for YY1 Gene
YY1 Transcription Factor 235
INO80 Complex Subunit s 234

Transcriprional Repressor Protein YY1 3
Yin And Yang 1 *

@ TGex "

Rapid Diagnosis of

Delta Transcription Factor 2 4 YIN-YANG-1 3 Genetic Disorders
¥in And Yang 1 Protein # 3 Delta ? GeneCards-powered NGS analysis
INO8os 34 UCRBP 3 interpretation & reporting
- FREE FOR ACADEMIC USE
Y134 START ANALYZING

YOUR VCFS

External Ids for YY1 Gene
HGNC: 12856 Entrez Gene: 7528 Ensembl: ENSGO0000100811 OMIM: 600013 UniProtKB: P25490

Previous GeneCards Identifiers for YY1 Gene
GC14P098216, GC14P094520, GC14P098695, GC14P099774, GC14P100992, GC14P101002, GC14P080888,
GC14P101020, GC14P101031, GC14P101051, GC14P101071, GC14P101112, GC14P101161, GC14P101221

Search aliases for YY1 gene in PubMed and other databases

Summaries for vri gene @

Entrez Gene Summary for YY1 Gene (4§

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
a diverse number of promoters. YY1 may direct histone deac and histone acetyltrar 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]
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Ensembl

 [locTyneH yepes MHTEpPHET NO agpecy
ttp://www.ensembl.org/index.html

* [eHOMHbIN Bpay3ep AnA nccnegoBaHMA FEHOMOB
NO3BOHOYHbIX (87 BMAOB).

* NpeHTnduMKaTopbl TNa ENS Kog opraHnsama G/T
ymcno. Hanpumep, reH YY1 yenoseKa nmeet
naeHtnéeunkatop ENSGO0000100811, oanH n3
TpaHcKpuntos - ENST0O0000636393, reH YY1
mbiwn - ENSMUSG00000021264.

* YnobeH ana nposefeHna CPaBHUTE/bHbIX
reHOMHbIX UCCNea0BaHNMN.

* Copepxuntca nubopmauuma no:

v CUHOHMMaM, OMUCAHUIO, NOKaN3aLLUK
v'NocnenosatenbHOCTU

v'OpTonoram v napanaoram

v BMOIOrMYEecKMM npoLeccam

v Monumopdunsamam

v 3Kkcnpeccum

v’ Perynauuu u ap.

UHdopMaLMOHHAA KapToOUKa reHa.

“ C | ® www.ensemblorg/Homo_sapiens/Gene/summary?db=core;g=ENSG00000100811;r=14:100238258-1002827

BLAST/BLAT | BioMart | Tools | Downloads

Human (GRCh38.p7) ¥ | Location: 14:100,238,298-100,282,792

Gene-based displays
= Summary

Splice variants
- Transcript comparison
- Gene alleles
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L Secondary Structure
- Comparative Genomics
- Genomic alignments
- Gene tree
- Gene gainfloss tree
- Orthologues
- Paralogues
- Ensembl protein families
E- Ontologies
- GO: Biological process
- GO: Molecular function
- GO: Cellular component
Phenotypes
Genetic Variation
- Variant table
- Variant image

- Structural variants
I Gene expression
I Regulation

I External references
I~ Supporting evidence
[=- ID History

L Gene history

¥ Configure this page

-[1

14 Custom tracks

1 Export data

= Share this page

F+ Bookmark this page

Gene: YY1 enscooooo100811

Description
Synonyms

Location

About this gene

Transcripis

Summary @

Name
cCcDS
UniProtKB

RefSeq

Ensembl version

Other assemblies

Gene type

Annotation method

Alternative genes

Annotation Attributes

Login/Reqgister

More » @ ~ Search all species... Q

Gene: YY1

YY1 transcription factor [Source:HGNC Symbol Acc:HGNC: 12856 6]
INOBOS, 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

YY1 & (HGNC Symbol)
This gene is @ member of the Human CCDS set: CCDS9957. 16

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

Overlapping RefSeq Gene ID 7528 & 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

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

This gene corresponds to the following database identifiers:
gene: OTTHUMG00000150479¢&

overlapping locus [Definitions &)

HA<EBEHRBT

- = Go to Region In Detail for more tracks and navigation options (e.g. zooming)

54.50 kb Forward strand e |
—

Genes

o0
YYL-005 =
retained intron

==
¥Y1-002 =
TEC
(T
YY1-004 = RP11-63812 6001 >

nratain cadinn lincRNA
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UCSC (University of California,

[locTyneH 4Yepes MHTEPHET No agpecy
https://genome.ucsc.edu/

e [eHOMHbI bpay3ep Ana uccnegoBaHUA rEeHOMOB
0Kono 50 BUAOB KMBbIX OPraHNU3MOB.

* peHTMPUMKaTopbl TMNA UC TPU LUPpPbI TPU BYKBbI
umndpa. Hanpmmep, oAMH U3 TPAHCKPUNTOB reHa

YY1 yenoseka nmeet naeHtudumnkatop uc00lygy.3,

apyron - uc059fch.1
* Coaepxutca nidopmauma no:
v'T10 MHTPOH/3K30HHOWM CTPYKType reHa
v'MocnenosatenbHOCTU
v’ Brosiormyecknum npougeccam
v Monumopdmsamam
v’ IKcnpeccum

v’ Perynauuu u ap.

Santa Cruz) Genome Browser
UHPopmaLMOHHAA KapToOUKa reHa.

C | @& HagexHbiit | https;//genome.ucsc.edy w

Genomes Genome Browser Tools Mirrors Downloads

My Data View Help Abg

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

move | <<< | << | < > | >> | >>> |zoomin| 1.5x | 3x | 10x | base zoom out| 1.5x | 3x | 10x | 100x

chr14:100,238,985-100,282,792 43,808 bp. ‘ enter position, gene symbol or search terms ‘ go

scate Tk hawe
| chri4: | 1ee,245,8a8| 1se,250,6680| 188,255, 608 1a8,268,008| 1@8,265,886] 189,276,086| 188,275 68| 106,250,608]
GENCODE V24 Comprehens ive Transcrint Set (only Basic displadsd by befault)
e
ol RF1L35[2.2 mord [ T E——
NCBI Refseq genes, curated SubSeT cNM_w, NR_¥, and YF_%) - ANNOTALion Release 2815-p7-27

MIRETE |
OHIN AlTelic Variants
Human mENFS From GenBank
Human nRNAs
108

- HGK2TAC Mark (OFLen FounG Near Regulatory Elements) on 7 cell |ines from EMCODE
Lausred HakaTAE
— °- MMnsvhww FeRk TTUSTErs Tron ENGOOE (95 cET FUReR)
| DOnaze Clusters | EE 1 L) 1 1 1 L] [ ]
4l 189 vertebrates Basewise Gonservation bu FhuloP
conz 108 verts " ,I u i
s & c|lo 'genome.ucsc.edy ] L £ T
Mioase enome enome Browse 00 Download Data Abo
Ll
#mppiaiis ?;'m;: Human Gene YY1 (ENST00000262238.8) Description and Page Index
ehraf ist b
o Sl ==
| comnan stesciam 1 nmmmmmn o woci i Description: Homo sapiens YY1 transcription factor (YY1), mRNA. (from RefSeq NM_003403)
s10E im mams  mung o | RefSeq Summary (NM_003403): YY1 is a ubiquitously distributed transcription factor belonging to the GLI-Kruppel class of zinc {
e protein is involved in repressing and activating a diverse number of promoters. YY1 may direct histone deacetylases and histone :
O [ to a promoter in order to activate or repress the promoter, thus implicating histone modification in the function of YY1. [provided by

Lo camelexity 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. Publici
RefSeq record includes a subset of the publications that are available for this gene. Please see the Gene record to access additio

ather
Unknoun

Click on a feature ford ##Evidence-Data-START## Transcript exon combination :: M77698.1, BC037308.1 [EC0:0000332] RNAseq introns :: single sam
move start to zoom in. Click side £ introns SAMEA 1965299, SAMEA 1966682 [ECO:0000348] ##Evidence-Data-END##
< |2.0 > up or down to reordert Gencode Transcript: ENST00000262238.8
position. Press "?" for k  Transcript (Including UTRs)
\rack search || default tracks || defaultorder || nidean|  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
Use drop-down controls
collapse all . ; .
Tracks with lots of items will| - - -
| Page Index Sequence and Links |UniProtKB Comments MalaCards CTD RNA-Seq Expression

Protein Structure
Methods

|Microarray Expression }RNA Structure
|Pathways |Other Names
Data last updated: 2016-03-28

Other Species GO Annotations mRNA Descriptions

Base Position Assembly Hg19 Dif|

dense ¥ hide 4 hide L

= 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; AitName: Full=Delta transcription factor; AitName: 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 gi
sites overlapping the transcription start site. Binds to the consensus sequence 5'-CCGCCATNTT-3'; some genes have been show
longer binding motif allowing enhanced binding; the initial CG dinucleotide can be methylated greatly reducing the binding affinity.
transcription requlation is dependina upon the context in which it binds and diverse mechanisms of action include direct activation
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GEO - Gene Expression Omnibus

e [locTyneH yepes MHTEPHET No agpecy UHPOopMaLMOHHAA KapTOUKa IKCNEepUMEeHTa.
https://www.ncbi.nlm.nih.gov/geo/ G£0

e Expression Omnibus
GEQ Publications FAQ MIAME Email GEO

* Peno3utopuii, B KOTOPOM XPaHATCA Pa3HOPOAHbIE AaHHbIE
no aKkcnpeccum reHos. ObbekTamum B Hase AaHHbIX e

ABNAKOTCA BbICOKOMNMPOU3BOAUNTE/IbHbIE SKCNMEPUMEHTDI MO e Z"';me_i._d”s s of Y2 verus Y target genes

OLLEHKe YpOBHeM sKkcnpeccum reHoB (metoabl AHK- ool e s i, [

d Ipmet and DNA damage responses. Nth gn t ho! m!g
; ic (pho

phl ‘(\‘ ramny members )) and pleio n omeotic \K

R NA (pn ol)) are redundant, the funi tly described

M M K pOL‘I M rI O B M _Seq ° mamma\ Wl like gene (YY2) i g microarray and g t

richmen t nalysis (GSEA), we found th t lentiviral constructs contain

hr‘tnrp n loop YY1- dWZ specific thryRNA (shYY1 and s nwz)

sed significa thg Dtnddt and distinguishabie p5510

paﬁern& Ribo: oma\ pmt gen th most signil r nt g up-

* NpeHTnoukatopsbl ana DataSet - GDSumncno n ana e b S g R g o B
knockdowns w l‘ additive. In t t shYY2 r¢ d nti-| pmlf rativi

effects of shYYl on E2F tar Qt Q 5. and h‘(\’Z D rt ularly altered UV

Data Se ri e S = G S EL‘I M Cn O » H a rl p M Me p’ Ce p M FI 3 KC rl e p M Me HTO B’ P\atﬁarr‘ns (1) GPL570 [HG-U133_Plus_2] Affymetrix Human Genome U133 Plus 2.0 Array

Samples (13) G5M373614 Vector control 1

NOCBALLEHHbIX aHaMU3y YPOBHA 3Kcnpeccun reHos B Hela

GSM373616 Vector control 3
GSM373617 First shYY1

KNeTKax npu HokayTe reHoB YY1 n YY2, umeet i et

G5M373619 Third shYY1

napeHtTndmukatop GSE14964; DataSet - GDS3788, a

GSM373621 Second shYY2
G5M373622 Third shYY2

OTAEeNbHbIN 3KCNepumMeHT 3Ton cepumn - GSM373617. consr s

GS5M373624 First shYY1 and shYY2
GSM373625 Second shYY1 and shYY2

([ ] CoplepH_(MTCH MH(I)OpN\aLllVlH I-Io: - G5M373626 Third shYY1 and shYy2

Analyze with GEO2R

v’ [In3aliHy 3KCNepUMeHTOB,

SOFT formatted family file(s) SOFT @

MINIML formatted family file(s) MINIML (2
Series Matrix File(s) T &
v'MeTofam, y4acTHUKam, nybamkaumam
Supplementary file Size Download Flle type/resource
GSE14964_RAW.tar 251.4 Mb (http)(custom) TAR (of CEL, CHP)

Raw data provided as supplementary file

‘/Cblpble N H4aCTO HOPMMNPOBAHHbIE AdHHbIE MO 3KCNPECCUN P N T S e

Processed data provided as supplementary file
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B 6a3e aaHHbIX UCSC genome browser ana yenoseka npeacrasneHo 82 960
MOEHTUPUKATOPOB N NHPOPMALIMOHHbBIX KapToyeK. [eHOB YesioBeKa no
pa3HbiM oueHKam oT 20 ao 30 Tbicau.

TTouemy xe Torpa 8 UCSC genome browser npucyTcteyeT Takaa umoppa 82 9607?

anN\ep MH(I)OpMBLI,MOHHOVI KapTO4YKHU B UCSC genome browser.
= C | ® genome.ucsc.edu/cgi-bin/hgGene?db=hg19&hgg_gene=uc003

o) Genomes Genome Browser Tools Mirrors Downloads My Data Help About Us

Humaig 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, CX866726.1 [ECO:0000332] RNAseq introns ::
single sample supports all introns SAMEA2147975, SAMNO3465404 [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

%

Page Index Sequence and Links |[UniProtkKB 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 aaHHbix UCSC genome browser ans yenoseka npeacrasneHo 82 960
MAEHTUPUKATOPOB N NHPOPMALIMOHHbBIX KapToYeK. [eHOB YesiloBeKa No

pa3HbiM oueHKam oT 20 ao 30 Tbicau.

TTouemy xe Toraa 8 UCSC genome browser npucyTcteyeT Takaa umoppa 82 9607?
B UCSC genome browser naeHTUPUKaATOpPOM «uc Tpu Undpbl Tpu BYKBbI .
umndpa» (UCSC ID) obo3Ha4aeTcs oAMH U3 TPAHCKPUNTOB reHa. B obwem cayyae
C reHa MOEeT CYMUTbLIBATLCA HECKO/IbKO PYHKUMOHANbHbIX TPAHCKPUNTOB.

<« C | ® genome.ucsc.edu/cgi-bin/hgGene?db=hg19&hgg gene=uco03at ir

Genomes Genome Browser Tools Mirrors Downloads My Data Help About Us

Gene MN1 (uc003adj.3)Pescription and Page Index

Description: Hom:tr;s meningioma (disrupted in balanced translocation) 1 (MN1), mENA.

Huma

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

Pl’ease seet nnnnn el b mmmeme A el maslallaabiasm s HHEE A A s Piata OTADTHHE Teamanrind avan aamablhioatiae 0 YOOSAMAO A AVOL2TA0 A TE/AAGAAARTSSAT BRI A - ns indeama e

single sampl

Transcript (|
positiop:,;ﬁ Known Genes

cod'“_g_ REE MN1l (uce@3adj.3) at chr22:27748277-27801498 - Homo sapiens meningioma (disrupted in balanced translocatien) 1 (MN1), mRNA. (from RefSeq NM_002430)
Position: | MN1 (uc@62csm.l) 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)

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

Gene Allele

GO Annotations | mRNA Descriptions |Other Names Model Information Methods
Data last updated: 2013-06-14
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NONIMMOPMPU3IMAX B MEHAX.

Short G(e’r?eﬁcN VPaﬂatlons /{*‘% ° d bS NP
—=NCBI » ClinVar
SNPedia * SNPedia

E# GWAS Catalog * SWAS
* A gpyrue



dbSNP UHPopMauMOHHAA KapTouKa noammopdusma.

Py ﬂIOCTynHa L‘Iepe3 MHTepHeT I—IO aplpecy & C | & HapgexHbid | https;//www.necbi.nlm.nih.gov/projects/SNP/snp_ r Ji?rs=61992955 | i
https://www.ncbi.nlm.nih.gov/SNP/ dbSNP

p
"> NCBI Short Genetic Variations

* Cople p)K MT M H ¢ O p M a LII M I-O I-I O I-I On M M O p ¢ M 3 M a M 8 — Searchvariatln dbSNe stru:turans in rmem
OpraHM3MOB. ﬂlnﬂ yeqioBeKa npeACTaBﬂeHa Search Entrez | dbSNP ¥ |for | Go |
S : Reference SNP (refSNP) Cluster Report: rs61992355
nHpopmauma no 154 206 854 nonnmopdpusmam. - Rershp

Organism: human (Homo sapiens) vVariation Class: SNV
* single nucleotide

RefSNP Alleles: C/G (FWD)
Allele Origin:

Molecule Type: Genomic
Created/Updated in build: 129/149
Map to Genome Build: 108/Weight 1
Validation Status: *= |y

* NaeHTUOMKATOPbl HAUMHAOTCA C ABYX OYKB s
Aanee yncno. Hanpumep, NoNMMOPPU3M B TeHE  [srees Vaaton Viwer: GREEIED

Contact Us Clinical Significance: NA

L_l en O B e Ka YY 1 M M e ET M.Dle HTM ¢ M KaTO p u;snp i MAF/MinorAlleleCount: C=0.0300/150 (-
ariation
rS 6 1 9 9 2 9 5 5 . SNP Details are organized in the following sections:

rrrrrr GeneView Map Submission Fasta Resource Diversity Validation

* CooepXuUt uHPpopmaumto No s

l Integrated Maps (Hint: click on "Chr Pos’' to see variant in the new NCBI variation viewer)

v'YacTtoTam BCTpeyaeMocTv nonnmopousma B O - st
GRCha7 p13 105 14 l:ﬁ?égfza NT 02643712

Pa3HbIX nonynaunax

B Geneview

GeneView via analysis of contig annotation: YY1 YY1 franscription factor
= View more variation on this gene (click to hide).

v Mo3numn B reHome
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rl OJ‘I M MO pd) M 3'\Aa M L_l en O Be Ka M M X C Bﬂ 3 M C NM_003403.4(YY1):¢.1115C>G (p.Thr372Arg)

Variation 1D: €3 91950 1 Affected gene

3 a 6 On e B a H M ﬂ M M . Review status: ) {0/4) no assertion criteria provided YY1 transcription factor (YY1) [Gene

OMIM - Variation Viewer]
Q, Search ClinVar for variants within *

* NaeHTUPMKATOPbI — YNCNa, HO TaKKe erpretaion © i B S i
Mcnon b3y|_OTCﬂ 60nee pa3BeTHyTb|e Ha3Ba H Mﬂ . Clinical significance: Uncertain significance
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GRCh37 Chr14:100743807
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variants variant:

NM_ 003403.4(YY1):c.1115C>G (p.Thr372Arg). B Sample  nodaia Dot

count

Aliele 1D: 97428

Called variants are samples submitted to do

d Co.ﬂle p)'K MT M H (I)O p M a Lll M I'O rl O Variant type: single nucleotide variant
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K Chr14: 100743807 (on Assembly GRCh37)

JIMHNYECKOUN 3HAYNMOCTHU I'IOI'IMMOp(I)MBMa N L
/ HGVS: NG _046908.1:9.43706C>G :’::5‘;’ Viaws
MNM_003403.4:.c.1115C>G erceqGene
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NM_003403.4:c.1115C=G: missense variant [Sequence MedGen

Ontology SO:0001583]
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e CoaepXunT HGOopPMaLUIO MO CBA3U
nonnmopdmnamoB YesioBeKa u ¢ 3aboneBaHmnaAMmm
n GeHoTUnamm.

* Mcnonb3ytoTca naeHTMdunKaTopbl U3 H6a3bl
naHHbIX dbSNP - HaunHatoTca ¢ ABYX OYKB rs
Aanee yncno. Hanpumep, nonmmop@Pmsm B reHe
yenoseka YY1 umeeTt nageHtndpumKatop
rs2766692.
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152766692 Q
Examples: breast cancer, rs7329174, Yang, 2q37.1, HBS1L
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Refine search results A~

Search results for rs2766692
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B 6a3e gaHHbix dbSNP ans reHa AGBL4 npucytcteyeT HPopmauma no 221 431 SNP, a ana
reHa GALE Ttonbko no 2 843 SNP. Yncno 221 431 B ~78 pa3 6onblue yncna 2 843.

3HaumT Nn 370 UTO reH AGBL4 B 6onblien cTeneHU noagepxeH myTareHesy?

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

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

Position: chr1:48,998,5627-50,489,626 Size: 1,491,100 Total Exon Count: 14 Strand: Position: chr1:23,994,676-23,999,881 Size: 5,206 Total Exon Count: 12 Strand:
Coding Region: Cod_njg 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 [ search |

Create alert  Advanced Help Creale alert  Advanced Help

Display Settings: ~ Summary, 20 per page, Sorted by SNP_ID Sendto:~  Filters: Manage Filters Display, Seldngs: ~ Sum mety, 20 pai pege; Sorted Dy SNE- I Sardin:>  Fliters:Mannge Ellters

Find related data Bz
i = Search res
Search res Find related data

2 Database:|Select ¥
. Database: | Select v| Items: 1 to 2(§F 2843 Page |1 |of143 Next> Last>> I
ltems: 1 to 200 221431 Page [1 |of 11072 Next>  Last=> 3

1528940885 [Homo saplens]

rs17378497 has merged into rs355206 [Homo sapiens] 1.
E% CCCAGCCTGGCCCAAGAGGAGCTGG [A/G ] GTGGACAGCAGCCTTAGGGCTGGAC Search details -
ATAAAAACTGTCTTTTCAGTTAAGG [A/C]AAACCTGCTTTTGACCCTTTCCAAA Search details - Chromosome: 1:23796183 GALEIAUL Fields)
Chromosome: 1:49206502 AGBLA[ALL Fields] Gorla: ./ GALE (GeneView)
Gene: AGBL4 (GeneView) Functional Consequence: missense
Functional Consequence: intron variant Allele Orign: G{germiine)/Algermiine)
Validated: by 1000G.by 2hit 2allele,by cluster.by frequency \(ig:::;caatz_gn\ﬁcancs' s;t:\gg:glt;y clusterby frequency =
Global MAF: A=0.4091/2049 - . P Global MAF T=0.0020110 T =
HEVS; NE. 0006110 0 A0 T, MO 00DE TR ARIIITER, HEVS: NC_000001.10:.24122673C>T, NC_000001.11:9.23796183C>T, o6 mors
NM_001323573.1:c.413+39260G>T, NM_001323574.1:0.413+29266G>T, Search See more. NG_007088.1:0.9622G>A, NM_000403.3:c 956G >A, NM_001008216.1:c 856G>A,
NM_001323575.1:c.577+39268G>T, NM_032785.3:.377+39268G>T, NM_001127621.1:¢.956G>A, NP_000394.2:p.Gly319GIu, NP_001008217.1:p.Gly319GIu
NR_136623.1:n.410+38268G>T, XM_005271284.1:c.413+39268C>T, NP 001121093 1:p.Gly319GIu, XM 005245833.1:c 1066G>A, Recent activity =3
XM_011542308,2:c 413+39268G>T, XM_011542310.2:c.413+39268G>T, XM_005245834.1:c. 1086G>A, XM_005245835 1-c.1086GA, T e
XM_017002585.1:c 377+39268G>T, XM_017002596. 1:c.377+38268G>T, Recent activity = XM_005245836.1:c.874G>A, XM_005245837.1:c.764G>A,
XM_D17002507.1:c.377+39268G>T, XM_017002598. 1:c.377+39268G>T Tum OFf Cear XP_005245890.1:p. Gly356Ser, XP_005245891.1:p.Gly356Ser, Q GALE (2843) i
XP_005245892.1:p. Gly356Ser, XP_005245893.1:p. Gly282Ser, BNE
1517379875 has merged into rs4926831 [Homo sapiens] @ AREL e i T X-005245694.1:2 G200k AGBL4 (221431) B
2. o
TGCTAAGCTCTGTGTTTGAGCCTCAIC/T1GATTTGTCAAATGAATGAGATATGG Q Titin (3871) 1528840884 Homo sapiens] Q Titin (3871)
Chromosome: 1:49824429 i 2. SNP
CGana AGRLA (GenaView) Q@ Titin TTN (1) AAGGGCCACATTGCAGCCTTAAGGATA/G ] GCTGAAAGAACAGTGTGGCTGCCGE Q THnTIN )
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 Q, dystrophin DMD (6)
HGVS: NC_000001.10:9.50280101C>T, NC_000001.11:g 49824429C>T, sNe Allele Origin: G(germiineyA(germiine) NE
NM_001323573.1:c.157+26967G=A, NM_001323574,1:c.157+26967C=A, Clinical significance: Pathogenic
NM_001323575.1:c.157+26967G>A, NM_032785.3:c.157+26967G>A, Q dystrophin (7) - validated: by 1000G.by cluster.by frequency e mor.
NR_136623.1:n.315+26967G>A, XM_005271284.1:c. 157+26967G>A, SHIE Global MAF C=0.0082/41
XM_011542308.2:c.157+26967G>A, XM_011542310.2:c 157+26967G>A, HGVS: NC_000001.10:0.24123212T>C, NC_D00001.11:9.23796722T>C,
XM_D17002595.1:c.157+26967G=A, XM_017002596.1:c.157+26967G>A, See more.: NG_007068.1:9.9083A>G, NM_000403.3:C.770A>G, NM_001008216.1:C. T70A>G,

XM_017002597.1:c.157+26967G>A, XM_017002598.1:.157+26967G>A NM 001127621 12 T70A>G NP 000394 2'n | va?57Am NP 001008217 10 | va?57Am



B 6a3e gaHHbix dbSNP ansa reHa AGBL4 npucytcteyeT nHpopmauma no 221 431 SNP, a gna reHa GALE tonbko no 2 843 SNP.
Yncno 221 431 B ~78 pas bonblie yncna 2 843.
3HauuT Nu 3710 YTO reH AGBL4 B 6onblueu cTeneHU NoaBepxeH MyTareHesy?

NnvHa reHa AGBL4 coctasnaet 1491 100 n.H., a reHa GALE -5 206 n.H., T.e. reH AGBL4 B 286 pa3 a/inHHee
reHa GALE. Takum obpa3om, B reHe AGBL4 Ha 100 n.H. npuxoamtca 14,85 SNP, a B reHe GALE — 54,61, T1.e.
YMUCNI0 U3BECTHbIX MyTaUMKW Ha N.H. B reHe GALE 3HaunTenbHO npeBocxoanuT 3TO e Yyncno ana reHa AGBLA.

Coding Region:

Transcript (Including UTRs):
Position: chr1:48,998,527-50,489,62

Human Gene AGBL4 (uc001cru.2) Description and Page Index
Description: Homo sapiens ATP/GTP binding protein-like 4 (AGBL4), mRNA.

Size: 1,491,100 Botal Exon Count: 14 Strand: -

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

|SNP v ||aGBL4

Create alert  Advanced

Display Settings: ~ Summary, 20 per page, Sorted by SNP_ID

Search res
ltems: 1 to 2008 221431
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rs17378497 has merged into rs355206 [Homo sapiens]

ATAARAACTGTC TCAGTTAAGG[A/C]AAACCTGC GACCC CCAAA

Chromosome:

Gene:

Functional Consequence:
Validated:

Global MAF:

HGVS:

1:49206502

AGBL4 (GeneView)

intron variant

by 1000G, by 2hit 2allele,by cluster.by frequency
A=0.4091/2049

NC_000001.10:g.49672174C>A, NC_000001.11:9.49206502C>A,

NM_001323573.1:c.413+39268G>T, NM_001323574.1:6.413+39268G>T,

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_011542308 2:c 413+38268G>T, XM_011542310 2:c 413+39268G>T,
XM_017002595.1:c 377+39268G>T, XM_017002596 1:c 377+38268G>T,
XM_017002597.1:c.377+39288G>T, XM_017002598.1:c.377+38268G>T

rs17379875 has merged into rs4926831 [Homo sapiens]

TGCTAAGCTCTGTGTTTGAGCCTCALC/TIGATTTGTCAAATGAATGAGATATGG

Chromosome:

Gene:

Functional Consequence:
Validated:

Global MAF

HGVS:

1:49824429

AGBL4 (GensView)

intron variant

by 1000G,by 2hit 2allele,by cluster,by frequency,by hapmap
T=0.2883/1444

NC_000001.10:9.50290101C>T, NC_000001.11:g 49824428C>T,

NM_001323573.1:c.157+26967G>A, NM_001323574.1.c.157+268967G=A,

NM_001323575.1:c.157+26967G>A, NM_032785.3.c.157+26967G=A,
NR_136623.1:n.315+26967G>A, XM_005271284.1:c 157+26967G>A,
XM_D11542308 2:c.157+26967G>A, XM_011542310.2:c 157+26967G>A,

XM_017002595.1:c.157+26867G>A, XM_017002596.1:c.157T+26967G>A,

XM_017002597.1:c.157+26967G>A, XM_017002598.1:.157+26967G>A
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Last >>
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Search details
AGBLA[ALL Fields]

Search

Recent activity

Q, AGBL4 (221431)
Q Titin (3871)

Q Titin TTN (1)

Q, dystrophin DMD (6)

Q dystrophin (7)

Help
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See more.

Tum Off Clear
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See more...

Human Gene GALE (uc001bhx.1) Description and Page Index
Description: UDP-galactose-4-epimerase ~

Transcript_(lricluding UTRs): :
Position: chr1:23,994,676-23,999,88§ Size: 5,206 Pptal Exon Count: 12 Strand: -

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

|SNP v ||GALE | Search |

Create alert Advanced Help

Display Settings: + Summary, 20 per page, Sorted by SNP_ID Sendto: »  Flliters: Manage Filters

Search res! Find relate_d qara
Database: | Select v
Items: 1 to 2( -2843 Page [1 |of143 Next> Last>> i

1528940885 [Homo saplens]

CCCAGCCTGGCCCAAGAGGAGCTGG [A/G] GTGGACAGCAGCCTTAGGGCTGGAC Search details &
Chromosome: 1:23786183
e GALE (GeneView) GALE[All Fields]
Functional Consequence: missense
Allele Origin: G(germline)/A(germiine)
Clinical significance: Pathogenic A
Validated: by 1000G, by cluster,by frequency -
Global MAF: T=0.0020/10 Eainn FO
HGVS: NC_000001.10:9.24122673C>T, NC_000001.11:9.23796183C>T,
NG_007068.1:0.9622G=A, NM_000403.3:c 956G>A, NM_001008216.1:c. 856G>A,
NM_001127621.1:c.956G>A, NP_000394.2:p.Gly319GIu, NP_001008217.1:p.Gly319GIu
NP_001121093.1:p.Gly313GIu, XM_005245633.1:c.1066G=A, Recent activity =
XM_005245834.1:c. 1086G=>A, XM_005245835.1:c. 1066G>A, Tum OFf Clear
XM_005245836.1:c.874G>A, XM_005245837.1:c.764G>A,
XP_005245880.1:p.Cly3565er, XP_005245891.1:p.Gly356Ser, Q GALE (2843)
XP_005245692.1:p.Gly356Ser, XP_D05245693.1:p.Gly292Ser, M
XP_005245894.1:p.Gly255GI Q AGBLA (221431)
Varview Protein3D E
1528940884 [Homo sapiens] Q Titin (3871) -
2.
AAGGGCCACATTGCAGCCTTAAGGA[A/G] GCTGAAAGAACAGTGTGGCTGCCGE QTN TTN (1)
Chromosome: 1:23796722
Gene GALE (GeneView)
Functional Consequence: missense Q dystrophin DMD (8)
Allele Origin: G(germline)A(germline)
Clinical significance: Pathogenic Siamona.
Validated: by 1000G.by cluster,by frequency
Glebal MAF C=0.0082/41
HGVS: NC_000001.10:3.24123212T>C, NC_000001.11:9.23796722T>C,

NG_007068.1:9.9083A>G, NM_000403.3:c.770A>G, NM_001008216.1:¢.T70A>G,
NM 001127621 10 7704>G NP 000394 20 | ve?57Am NP 001008217 10 | vs?57Am
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v Bzaumopgencreuam b6enka

Uniprot (Universal Protein Resource)

AocTynHa yepes MHTepHeT no agpecy http://www.uniprot.org/ UHPopMaLuMnOHHAA KapTouKa benkKa.

CoaepXnT nHboOpMaLUIo NO CTPYKTYpe 1 PyHKUMAm benkos
457010 6akTepun, 168308 Bupycos, 12163 apxen, 894013 B 5 wowaiiprobocghiniprobP2s400 - iR
3YKapHOT. J%_!,M_mé

il
Q, search | E

i

basa coaepxuT ABa pasgena: 1) Swiss-Prot, BKatovatowmii oy

KapTOYKM 6enKkos, NPOaHHOTMPOBAHHbIE BPYYHYIO SKCMEPTAMU; | JniProtKB - P25490 (TYY1_HUMAN)
2) TrEMBL, BKAtOYatoLWMM KapToukm 6enkos, cpopmMmnpoBaHHbIE Display  [Sausd [Birormet] [@add o basket [@ristory| Bl video B Other tutorais and videos

dBTOMATUYHECKMMU CPEACTBAMM. W Fecdback

Publications

NaoeHTuduKaTopbl ABYX TUMNOB 1) WecTb 3HAKOB: LndpbI U Gene| ¥¥1

3arnaBHble BYKBbI 2) KOPOTKOE Ha3BaHMe 6enka_opraHu3m. P
Hanpumep, 6enok YY1 yenoseka P25490 n TYY1 _HUMAN, mbiwin
- Q00899 n TYY1 _MOUSE.

BLAST Align Retrieve/ID mapping Peptide search

Protein | Transcriptional repressor protein YY1

Organism | Homo sapiens (Human)
I ome L
Status | 1". Reviewed - aAnnotation score: ®@®®® - 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 dinuclectide

| 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
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

Y adenovirus E1A protein but as an activator in its presence. Acts synergistically with the SMAD1 and SMAD#4 in bone

' morphogenetic protein (BMP)-mediated cardiac-specific gene expression (PubMed:15329343). Binds te SMAD binding

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

. important role in development and differentiation. Proposed to recruit the PRC2/EED-EZH2 complex to target genes
that are transcriptional repressed. Involved in DNA repair. In vitro, binds to DNA recombination intermediate structures
(Holliday junctions). € 3 Publications -

Coaep*uT nHdopmaumio no

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’ MocnenoBaTenbHOCTU U Ap.
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UHPopmaumnoHHaA KapTouKa benka.
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YY1 transcription factor [Homo sapiens]

dMUHOKUCTOTHbIM NOCNEeA0BaATE/IbHOCTAM
benkos Pa3/1M4YHbIX OPraHN3MOB.

Go to:

Locus
DEFINITION
ACCESSION
VERSION
DBSOURCE
KEYWORDS
SOURCE
ORGANISM

* cnonb3yroTca naeHTUPUMKATopPbl Pa3/INYHbIX
6a3 gaHHbIX, TakMx Kak GenBank n RefSeq.
Hanpumep, 6enok YY1 yenoseKka nmeet
naeHtnunkatop AAH65366.1

e CoaepXuT MHGopMaLMo NO

REFERENCE
AUTHORS

v’ OpraHu3mam, TaKCOHOMUYECKOMY
MONIOXKEHUIO OPraHM3Ma

v’ CcbINKM Ha nybamKkaumm

v PasmeTKe PYyHKLUMOHA/bHbIX CaliTOB 6enKa

ORIGIN

v AMUHOKMCIOTHOM NOCAefoBaTeNbHOCTU U Ap. o
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GenBank: AAHB5366.1

Identical Proteins

FASTA  Graphics
AAHG65366 414 aa linear PRI 15-JUL-2006
YY1l transcription factor [Homo sapiens].
AAHE5366
AAH65366.1
accession BCO65366.1

MGC.
Homo sapiens (human)
Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
1 (residues 1 to 414)
Strausberg,R.L., Feingold,E.A., Grouse,L.H., Derge,].G.,
Klausner,R.D., Collins,F.S., Wagner,L., Shenmen,C.M., Schuler,G.D.,
Altschul,5.F., Zeeberg,B., Buetow,K.H., Schaefer,C.F., Bhat,N.K.,
Henld pn Px Fe 1M bB 2 dboadinne T Mav € T Heish £
385. .407
/region_name="C2H2 Zn finger"
/note="C2H2 Zn finger [structural motif]"
/db_xref="CDD:275368"
order(385,390,403,4087)
/site_type="other"
/note="Zn binding site [ion bindingl"
J/db_xref="CDD:275368"
1..414
/gene="YY1"
/gene_synonym="DELTA"
/gene_synonym="NF-E1"
/gene_synonym="UCRBP"
Jgene_synonym="YIN-YANG-1"
/coded by="BC865366.1:46..1290"
/db_xref="GeneID:7528"
Jdb_xref="HGNC:HGNC: 12856"
/db_xref="MIM:600013"
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PDB - Protein Data Bank UHdopmaumnoHHan KapTouka 6enka.

* .quCTYI'IHa L‘|epE3 MHTEDHET I'IO aApeCy < C | ® www.resb.org/pdb/explore/explore.do?structureld=1DG8 gl
http ://WWW. rcsb.org/pd b/home/home.do RCSB PDB  Deposit ~ Search~ Visualize ~ Analyze ~ Download ~ Leam ~ More ~

* ConepnT MHGOPMaLMIo No 3D CTPYKTYPE = i I I s ——————
6en KO B M 6en KO B bIX KOM rln e KCO B pa 3“ M l--I H le PROTEIN DATA BANK MacromolecularStruclures Advanced Search | Browse by Annotations | Search History (7) | Previous Results (6)
gyl.{':!:"uB g}\m..[.u.. > .Lﬂjﬁﬂn&“ ;fr-\if.'m;.‘..::uu.ba:iu . E,:'Z?é{“a‘"‘

OpraHN3mMoOB.

* NaeHTUdUKaTOPbI YeTbipe cMMBONA: LUdpbl U S| e [ e | e e | sl | e
3arnasHble 6yKksbl. Hanpumep, 6enok HUMAN Py 1DGB B Display Fies -
ERYTHROCYTE CATALASE nmeet |
naeHtnédunkatop 1DGB.

HUMAN ERYTHROCYTE CATALASE
DOI: 10.2210/pdb1dgbipdd

Classification: OXIDOREDUCTASE
Deposited: 1999-11-23 Released: 2000-02-11
Deposition author(s). Putnam. C.D., Arvai. A.5., Bourne. Y., Tainer. J.A.

Organism: Homo sapiens
Structural Biology Knowledgebase: 1DGB (=23 annotations) [EEREEE

S 19BIUOS

e CopepXuT MHGOopMaLMo NO

v OYHKUMM BenKa

T8 Experimental Data Snapshot wwPDB Validation & 3D Report || Full Report
/ S Method: X-RAY DIFFRACTION Metric Percentile Ranks Valug
= . Kk | Clashsc ore I |
CC b I j-l K M H a I-I y6j1 M Ka I-Il M M E: View in 3D: NGL or JSmol or PV {in Resoluton; -2 A RamucnnndrzL nlutllers_ LI] i - fjujw
Browser; R-Value Free: 0.227 Sidechain outl ers, I— = S 2
R-Value Work: 0.172 ez o - T 1
/j'l M I.a lea M Standalone Viewers i o

Simple Viewer Protein Workshop

Ligand Explorer Kiosk Viewer .
v . Litrature
3 D CT py KTy p e Protein Symmetry: Dihedral - D2 (View

h30) Active and inhibited human catalase structures: ligand and NADPH
Ay Protein Stoichiometry: Homo 4-mer - Ad binding and catalytic mechanism.
\/AMVIHOKMCIIOTHOM nocaenoBaTte/ibHOCTU _ o 5 : :
Biological assembly 1 assigned by utnam. C.D., Arvai. A.S., Bourne. Y., Tainer. J.A.
authers and generated by PISA (2000) J.Mol.Biol. 296; 295-309

v BTOpUUHO cTpYKTYype 6enka n ap. i PubMe: 10655833 YT



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

O6blyHO B H6a3e aaHHbIX UniProt ana kaxkgoro 6enka
cyllecTByeT oTaenbHana MHPOPMaLMOHHAA KapToUKa.
OAHaKo, CYLLLECTBYIOT 3aNnUCK, AN KOTOPbIX NpeacTaBaAeHo
60/blLLOE YNCNO0 OCHOBHbIX PaBHOMPAaBHbIX HAa3BAHUM

6enkos. Hanpuvmep, B UHHOPMaLMOHHON KapToUKe D termative rame(s):

s Capsid protein C

P27958 (POLG_HCVH) 11 pekomeHA0BaHHbIX Ha3BaHUM . p21

« Core protein p19
6en KOB. * Enve -:-pg glycoprotein E1
Alternative name(s):
« gp3z2
* gp35
+ Envelope glycoprotein E2

C qu MO)KeT 6bITb CBQ3GHO TGKoe 6OJ-|bL|.|O€ HMCJ-IO Alternative name(s):

= NS51

OCHOBHbLIX paBHOMPABHBLIX HA3BAHUM 6enKos, - opse

s ) * 970
ONMUCAHHbBIX B OAHOU UHPOPMALUUNOHHOU KGpTOL-IKe? D otesse s (154,22
] i:f:; . zifine protease NS3 (EC:3.4.21.98, EC:3.6.1.15, EC:3.6.4.13)
Alternative name(s):
= Hepacivirin

NMHbOopMaLMOHHaA KapToUKa
UniProtKB - P27958 (POLG_HCVH)

Protein names® Recommended name:

= NS3P
= p70
= MNon-structural protein 44
= Short NS4A
name: Alternative name(s):
[ pS
= MNon-structural protein 4B
= Short N54B
name: Alternative name(s):
= p27
= MNon-structural protein S5A
= Short N554
name: Alternative name(s):
= psS6

* RNA-directed RMA polymerase (EC:2.7.7.48)
Alternative name(s):
= NS5B
= p63
Organismi Hepatitis C virus genotype 1a (isolate H) (HCV)




O6bI4HO B 6a3e aaHHbIX UniProt ana Kaxkaoro 6enka
cyliecTByeT otaesibHasg MHGOPMALMOHHAA KapTOYKa.
OAaHaKo, CyLWEeCTBYIOT 3anNnNCK, ANA KOTOPbIX NPeaCcTaBAEHO
60/1bLLIOE YNCNO OCHOBHbIX PAaBHOMPABHbIX Ha3BaHM 6enKkos.

Hanpumep, B MHPOPMALMOHHOM KapTOUKe
v Alternative name(s):
P27958 (POLG_HCVH) 11 peKoMeHA0BaHHbIX Ha3BaHW s e
= p21
66!1 KOB. . Corepproteil' pl9
* Envelope glycoprotein E1

Alternative name(s):

= gp32
C yem moxKeT bbITb CBA3aHO TaKoe 60/bLLOe YNCN0 OCHOBHbIX . gp35
v v + Envelope glycoprotein E2
PaBHOMpPABHbIX HA3BaAHUU 66/1KOB, OMMUCaHHbIX B OAHOU Alternative .:ame(_f.').'
V) = N51
MHPOPMALMNOHHOMN KapTOYKe? . gpes
= gp70
Hepatitis C virus RNA E:otease NS2-3 (EC:3.4.22.-)
= Short p23
name: * Serine protease NS3 (EC:3.4.21.98, EC:3.6.1.15, EC:3.6.4.13)
Alternative name(s):
= Hepacivirin

7/ C[5"NTR | FNTR . NS3P

NMHbOopMaLMOHHaA KapToUKa
UniProtKB - P27958 (POLG_HCVH)

Protein names

9600 nt bases

Gene encoding precursor polyprotein

= p70
Struct I tei <t Ict I tei » MNon-structural protein 44
n ura proceins non I'I..II ural proctemns . Short NS4A
g name: Alternative name(s):
L'.'./ . - pS
M = MNon-structural protein 4B
p22 gp35 gp70 p7 p23 p70 p8 p27 p56/58 p638 = Short NS4B
name: Alternative name(s):
= p27
| c | |E1 | |E2| NS1 NS2 || NS3 |NS4A |NS4'B |N55A |NSSB = MNon-structural protein S5A
J N N v \ = Short N554
- v co-factors name: Alternative name(s):
E“"EIOPF:' ‘ proteases ‘RNA polymerase . pse
glycoproteins RNA helicase int rfe + RNA-directed RNA polymerase (EC:2.7.7.48)
interferon I ).
R transmembrane o Alternative name(s):
nucleocapsid . resisting « NS5B
protein B . D68
protein P

Organismi Hepatitis C virus genotype 1a (isolate H) (HCV)



Bba3br AaHHLIX, coaepxawme MHpopmaumo Nno MUKpoPHK.

= *mIiRDB
ml DB *miRTarBase

miRTarBase) Y Apyrue

*miRBase




miRBGSZ UHPopmaumnoHHaa KapTouka mMUKpoPHK.

— C | @ www.mirbase.org

* [loCcTynHa Yepes MHTEPHET No aapecy
http://www.mirbase.org/ Ll miRBase MANCHESTH

L4 Coplep)'KMT MHd)OpN\aLIIMI-O I-IO CprKType M Home || Search ] Browse || Help | Download || Blog Submit j mmu-mir-302b :[m

Stem-loop sequence mmu-mir-302b
Accession QllbVexyEIs

nocsnenosatesibHOCTM MUKPOPHK 223

OpraHN3mMoB. Y SSE MGI:Mir302h
oGl Mus musculus miR-302b stem-loop
* NpeHTUPUKaTopbl:Ml 3aTtem cemb UNPp. P | F0000071: mira02

guucc a uu ad ucugu au
'

Hanpumep, mnkpoPHK mbilwum mmu-mir-
302b umeet ngeHtudurkatop MI0003716. N ©

gaag uga Ul cul ugaa gag g
== =F = L cg

----- I aa
Get sequence

1633 reads, 84.5 reads per million, 35 experiments

I,

GUUCCCUUCARCULAACALIGGGAAUGCULUCUGUCUCAUCGAAGAGUAAGUGCLUICCAUGUULLMGUAGARGL

\/CC blfl K M H a I'IY6]'I M Ka L||M M (ofa4)ils 110 Feedback: Do you believe this miRNA is real? Yes (+4) | No (-0) | Leave comment

* CopepXut nHpopmauymio no

v'TocnenoBaTeNbHOCTU LUNUIbKM .

Mouse miR-302b was verified experimentally by Mineno et al using MPSS
technology [1]. The MPSS protocol used provides 22nt sequences, but the true
(o1 CCl 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 §' end of the mIRNA may be offset with respect to previous annotations.

v PacnonoxeHuio B reHome

v'3penbim MUKpoPHK 1 ap.

Coordinates . ;
(GRCmM38) Overfapping transcripts

Genome context BN R PYET Lyl antisense ENSMUST00000029588;
127545301 [+] Larp7-201; intron 8



http://www.mirbase.org/

miRDRB

* [JlocTynHa Yepes nHTepHeT no agpecy http://www.mirdb.org/miRDB/index.html

e CopaepX1UT MHPOPMALMIO MO CTPYKTYPE N MUlleHAM MUKPOPHK yenoBeKa, mbiwn,
KPbICbl, COBAKM 1 Kypuubl.

* NpeHTUdMKaTOpbl: HazBaHKe MMKPOPHK. Hanpumep, hsa-miR-302b-3p.

v’ MpuctasKka «mir» otaensetca geducom, Bcaes 3a Hell cieyet Homep, roBopALLmMi O
nopsake nmeHoBaHuA (mir-123 6bin1a OTKPbITa M Ha3BaHa paHbLue, Yem mir-302).

v' «mir-» o603HayaeT npe-mnuKkpoPHK, «MIR-» reH, koampytowmit MUKpoPHK, a «miR-» —
Ana 0603HaueHuna 3penont Gopmbl.

v" K Ha3BaHuMIo MUKPOPHK ¢ nocnenosaTeibHOCTAMM, OTNIMYAIOWMMUCA HA OAMH UK A,Ba
HYK/NieoTUAa, NpunucbiBaeTca cTpodHasa bykea (miR-123a n miR-123b).

v’ Mpe-mukpoPHK, aatowme Hayano Ha 100 % naeHTUYHbIM MUKPOPHK, HO
JIOKQ/IN30BaHHbIE B Pa3HbIX MeCTax reHOMa, MMEIOT B Ha3BaHUU LNPY, OTAENEHHYIO
pedncom (hsa-mir-194-1 n hsa-mir-194-2).

v Bua, n3 kotoporo 6bina BblaeneHa MMkpoPHK, o603HavyaeTca B Ha3BaHUK
TpExbykBeHHOM NpucTtaBko (hsa-miR-123 yenoseka).

v' Koraa aBe 3penble MUKPOPHK 06pasytoTca us Asyx pas/inyHbIX KOHLLOB MCXOAHOM npe-
MUKPOPHK, K HUMm gobasnaetca cydpukc —3p nam -5p.

v' Korpa n3BecTeH OTHOCUTE/IbHbIN YPOBEHb 3KCNPeccumn Ana AsyX MUKPoPHK, umetowmnx
obuiero npeglwecTtBeHHMKA, Torga MUKpPoPHK, KoTopasa skcnpeccupyeTtca Ha 6onee
HU3KOM YPOBHeE, YeM MUKPOPHK ¢ NpOTUBONONOXKHOIO KOHUA WNWABKKU, MOMeYatoT
3B8€3404KOM (MiR-123 1 MiR-123* nmetoT 06LLYIO UCXOAHYIO LUNUAEYHYIO Npe-
MUKPOPHK, HOo B KneTke obHapyxunBaeTca 6onblue miR-123).

UHPopmaLMOHHaA KapTouka MUKPOPHK.

mi! DB

MicroRNA and Target Gene Description:

mIiRNA Name
Previous Name
Target Score

NCBI Gene ID
Gene Symbol

hsa-miR-302b-3p mIRNA Sequence

hsa-miR-302b

100 Seed Location 984, 1137, 1538, 1600, 3494
55432 GenBank Accession NM 018566
YOD1 3’ UTR Length 5171

Gene Description YOD1 deubiquitinase

3' UTR Sequence

1
61
121

181
241

CCTATGCATG AATGAGGGTT GAAGCCTACT ACCTCACACA TCCAGAAGGC TCTGGGTTT
CCAATAAGCT ATGGTAACCC TAAAGAACAA AGGATACAAT GCTTGAACCA TCCTTTTAAC
TTAAAACCAC TAAGACACTG AAATTCCTTG TTAAGATTAA AATTAGTGTG CAAGTTTACA

GATGTGTGTC TACAGTGGTA AACTGTACAT ACATGCCTCT TTCTGCTGGA GTGACAGAAT
ACETEATOCT TECCACCTAC TEACAPTEAr FTAEMGETTE AGATTOARTA TTATAAACTA

UAAGUGCUUCCAUGUUUUAGUAG

mi! DB

There are 615 predicted targets for hsa-miR-302b-3p in miRDB.

La;tgjlt T:;::t Tsa::::t miRNA Name |Gene Symbol|Gene Description

Details 1 100 hsa-miR-302b-3p YODi YOD1 deubiquitinase

Details 2 100 hsa-miR-302b-3p OXR1 oxidation resistance 1

Details 3 100 hsa-miR-302b-3p LATS2 large tumor suppressor kinase 2
Details| 4 100 | hsa-miR-302b-3p NR2C2 ;”dear EE=ERECEES SU B SR
Details 5 100 hsa-miR-302b-3p ZNF800 zinc finger protein 800

Details 6 100 hsa-miR-302b-3p CROT carnitine O-octanoyltransferase
Details 7 100 hsa-miR-302b-3p CYBRD1 cytochrome b reductase 1

Details 8 99 hsa-miR-302b-3p ZNF367 zinc finger protein 367

Details 9 99 hsa-miR-302b-3p REEP3 receptor accessory protein 3

Details 10 99 hsa-miR-302b-3p RSBN1 round spermatid basic protein 1
Details 11 29 hsa-miR-302b-3p MPC1 mitochondrial pyruvate carrier 1
Netails 12 1] hea-miR-302h-3n PPP&C nrotein nhonsnhatase & catalvtic subun


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

miRTarBase

* [loCcTynHa Yepes MHTEPHET No aapecy
http://mirtarbase.mbc.nctu.edu.tw/

e ConepXuUt MHPpopmaumto no
3KCNepMMEHTaNIbHO NOATBEPKAEHHbIM
B3amMmoaencTsnam mmkpoPHK-muweHb ana
18 opraHn3mos.

* UpeHTndukatopbl: MIRT 3atem wecTb undp.

Hanpumep, mnkpoPHK yenoseka hsa-miR-

26b-5p nmeet naentndunkatop MIRT029499.

* CopepXut nHpopmauumio no

v MuwweHam

v'MocnenoBaTeNbHOCTU WNUAbKU

v CUHOHMMaM

v AccoummposaHHbIM 3ab6o1eBaHUAM

v'CCcbINKKM Ha nybankauum u ap.

UHPopmaunMoOHHaA KapTouKa MUKPOPHK.

miRTarBase

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

miRNA Target Gene

Evidences Expression TCGA Gene Set Enrichments Metwork ERROR Report

pre-miRNA Information

pre-miRNA ID

Synonyms

Description

Disease

hsa-mir-26bLinkQut: [miRBase ]

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

Homo sapiens miR-26b stem-loop

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

3 o
= = =
75 E eclampsia S
@ =] g
=] =i
€
: =
carcinoma o 1 _
lymphoma B
% renal ’ failure
¢ etamarh PP]] breast and


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

MwukpoPHK (aHrn. microRNA, miRNA) — manble Hekoaupytowime monekynbl PHK anmnHon
18 —25 HykneoTnaos (B cpeaHem 22), NpUHMMAIOLWME yY4acTUE B TPAHCKPUMNLMOHHOM U
NOCTTPAHCKMNUMOHHOW perynsaumm akcnpeccmm reHos nytém PHK-nHtepdepeHumnn.

A Kakue elle Knaccel Hekoaupyrowmx PHK Bbl moxeTe Ha3atb?

Qs s . Exportin
1 Benok Exportin-5 TpaHcnoptipyet \ 2/, B 310 Bpems oiHa U3 Lienew, M3BecTHast
nepauuHyto Mukpo-PHK (pri-mikpoPHK), KaK NMOVpYoWasn Lenb, CBA3LIBaeTCH
NpeACTaBMAILLYI COBOM WNWMLKY, M3 AApa. ¢ Benkamu, o6pazys PHK-uHAyLmpyeMbIiA
; KOMIUIEKC BbIKIIOYeHus reHa. [pyras uenk
Eenok («naccaxwpckan») 06bI14HO
s paspywaercs.

MexaH13m 3TOro eLué NMoka He 40 KOHLIA SICeH.

2 ®epment Dicer (He nokasaHo) paspesaer
pri-MvkpoPHK, otpesaeT neTnio wnunsku, g

ocraenss MukpoPHK-aynnexc. s I'\: :lv_‘!}'“!' l"i, ™. R 4 B XMBOTHOM KneTke MUKpoPHK
LV d

P T Ty He NOMHOCTLH0 KOMMNEMEHTapHa
HeCooTBETCTBIE OCHOBAHMI . 4 cBoer MPHK-muLweHu.
Aynnexe mykpoPHK
«Maccasmpckasy Lenb MukpoPHK
3penas mu
H!
KOMTIEKC My 'HK ¢ Genkamn i
(PHK—MH%OEMWEMMW R
KOMNEKE BbIKMIOYSHMS reHa)

3 B pacTuTensHOM KneTke
mukpoPHK noutn
MONMHOCTLIO KOMIIIeMeHTapHa
ceoer MPHK-mMuwenn.
MukpoPHK cBsizbiBaeTcs
CO CBOE! MULLIEHBIO N
BbI3bIBAET €€ paspyiieHue.

)
"';“n
/( Hykneomn 9 5 PHK-MHAayLMpyeMbIi4 KOMINEKC
Hanpotue Haxomres A v U BbIKIIOYEHWUA reHa Bnokvpyet

s M“‘?ﬂ; - K)PHK Hywieomap! 13—16 TpaHcnAuuio MPHK-MuLLeHn,
XopolLee CoOTBETCTBUE a TakKKe yCKopsieT AeafeH!nv|
OCHOBAHVIA (paspywieHvie nonu(A)-xeocra),

npuBoAsiiee K CKOPO Aerpanatiumi
MWLLIEHW.



MwukpoPHK (aHrn. microRNA, miRNA) — manble Hekoaupytowime monekynbl PHK anmnHon
18 —25 HykneoTnaos (B cpeaHem 22), NpUHMMAIOLWME yY4acTUE B TPAHCKPUMNLMOHHOM U
NOCTTPAHCKMNUMOHHOW perynsaumm akcnpeccmm reHos nytém PHK-nHtepdepeHumnn.

A Kakue elle Knaccel Hekoaupyrowmx PHK Bbl moxeTe Ha3atb?

1. snoRNA - Small nucleolar RNAs

2. SiRNA - Small (short) interfering RNA

3. piRNA - Piwi-interacting RNA -

4. circRNA - Circular RNA T

5. shRNA - short (small ) hairpin RNA &r %y
6. tRNA - transfer RNA Ms6eimounas
7. IncRNA - Long non-coding RNA (., Myc;&.:aﬂ)
8 ‘(Junk DNA)

. VIincRNA — very long non-coding RNA




basbl AaHHbLIX, coAepxalme MHPOPMALUIO

No MeTabonuTam.
« ChEBI
Pub@hem PubChem
5' *HMDB
AMAdb v apyrue

The Human Metabolome Database




ChEBI UHPopmaLMOHHaA KapTouKa meTabonura.
& = C | ® hitps://www.ebi.ac.uk/chebifsearchid.d {

® ﬂlo CTy I-I H a L-I e p e 3 M HTe p H eT I-I O a |D| p e Cy 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 —*a(r*

our Terms of Use.

b

https://www.ebi.ac.uk/chebi/init.do serces  Resern | Taiing | ot s

« Cooep*UT MHGOPMALMIO MO MasbIM ¥ ChEBI . —

XM M Ml_l eCKM M CoeluIM He H Mﬂ M’ Ka K Home Advanced Search Browse Documentation Download Tools About ChEBI o Preferfenr:eié <4 Submit
NPUPOAHOIO, TaK U UCKYCCTBEHHOTIO —

NPONCXOXKAOEHUA. CHEBI:15347 - acetone

Main | | chesI Ontology | | Automatic Xrefs Reactions Pathways Models

* peHTnduKaTopbl: Ymcna. Hanpumep,
aLeToH nmeet naeHtTndPumKkatop 15347. acetone

ChEBI ID CHEBI1:15347
O A methyl ketone that consists of propane bearing an oxo group

* CopepXut nHpopmauymio no )—k
¢+ ¢ This entity has been manually annotated by the ChEBI
v dyHKUMAM i o

Stars :
Team.

3  Secondary ChEBI IDs CHEBI: 40571, CHEBI:2398, CHEBI: 13708, CHEBI:22182
Supplier Information ¥ ZINC00895111, eMolecules: 474422

v Xmuueckomn popmyne S

+ Find compounds which contain this structure

/ IVI Oj'l e Kyn ﬂ p H O My B e Cy : Find compounds which resemble this structure

Take structure to the Advanced Search

more structures >>

v Bronornyeckom ponu n ap.

Wikipedia License

Acetone (systematically named propanene) is the organic compound with the formula (CH3)2CO. It is a colorless, volatile,



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

PubChem

e locTynHa Yepes NHTEPHET No aapecy

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

e CoaepXnUT MHGOPMALUIO MO MaJIbIM
XUMUNYECKMM COeIMHEHUAM, KaK NPUPOAHOTO,
TaK U UCKYCCTBEHHOTO NMPOUCXOXKAEHUA.

* NpeHTUPUKaTopbl: Yncna. Hanpumep, aueToH
nmeet naeHtTupumnkatop 180.

* CopepXuTt nHpopmaumio no

v CMHOHMMaM

V' OYHKUMAM U PU3MKO-XMMUYECKMM CBOMNCTBAM
v Xmuueckon popmyne

v MonekynapHomy Becy

v Bronornyeckom ponu n ap.

UHPopmaLUnOHHaAA KapTouKka meTabonura.

' | & HapexHeii | https://pubchem.ncbi.nlm.nih.gov/compound/180#section=Tor e

NLM Mational Center For Biotechnology Information

Pub@hem.m;m, o

DATABASE

Compound Summary for CID 180 & Download @ share @ Help

Acetone
r § ¥ & 4«

STRUCTURE VENDORS PHARMACOLOGY LITERATURE PATENTS BIOACTIVITIES

PubChem CID: 180

Chemical Names: Acetone; 2-propanone; Propanone; Dimethyl ketone; Methyl ketone; 67-64-1  More...
Molecular Formula: C3Hg0 or CH3-CO-CH;3 or (CH3)2CO

Molecular Weight: 58.08 g/mol

InChl Key: CSCPPACCZOOCGX-UHFFFAOYSA-N

Substance Registry: FDA UNII

Safety Summary: Laboratory Chemical Safety Summary (LCSS)

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

Acetone is a colorless, volatile, flammable organic solvent. Acetone occurs naturally in plants, trees, forest 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)

* Pharmacelogy from NCit

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
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 acefoacetic acid presents a new challenge to the pH regulatory system. Acetone
production and its further degradation to €3 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/

HM D B UHPopMaLMOHHaA KapTouKa meTabonuTa.
* JlocTynHa 4Yyepe3 UHTEepPHeT No agpecy e .

http://www.hmdb.ca/ owwos . =

* Cogeput nHbopmaymto no metabonmtam " @ TMIC Rz
YyesioBeKa.

Specializing in ready to use metabolomics kits.

Showing metabocard for Acetone (HMDBO01659)

* NpeHTndpunkatopbl: HMDB 3atem nAaTb Yncen.
Hanpumep, auetoH umeeT naeHTUGUKaTop
HMDB01659.

Identificafion Taxonomy Ontology Physical properties Spectra Biological properties Concentrations Links References XML

Version 36

([ ] Cople p).l.( MT M Hd)o pN\a LIIM I.O n O Creation Date 2005-11-20 22:13:15 UTC

Update Date 2017-03-02 21:26:41 UTC
/ HMDEB ID HMDB01659
C M H O H M M a M Secondary None
Accession
Numbers

v GYHKUMAM U PUBUKO-XMMUNYECKMM CBOMCTBAM

Common Name  Acetone

/X M M M LI e C KO ﬁ d) O p Myj‘l e’ M On e Kyj'l ﬂ p H O My B e Cy 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
metabolism is presented that orders the events occurring in acetonemia in sequence: in diabetic ketosis or
starvation, ketone body production (b-hydroxy-butyrate, acetoacetate) provides fuel for vital organs (heart, brain .)
/ ACCO LII M M p O B a H H bl M 3 a 6 O n e B a H M ﬂ M 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

/ KO H Llle HTp a LII M M B H O p M e M I-I p M n aTon O I-M M B circumstances, all the mechanisms that balance or moderate the effects of ketosis enhance the chance for survival.

From this point of view, the theory that transportable C3 fragments can serve as additional nutrients is a novel view
of acetone metabolism which introduces a new approach to the study of acetone degradation, especially in
p a 3” M l"I H b I X T K a H ﬂ X understanding its physiological function and the interrelationship between liver and peripheral tissues. (FMID
10580530 (). Acetone is tvpically derived from acetoacetate through the action of microbial acetoacetate

v Buonorunyeckom ponu u ap.


http://www.hmdb.ca/

MwupoBoe Npon3BOACTBO 3TOro coeAnHeHUs cocTaBnaet bosee 6,9
MWATMOHOB TOHH B roa, (Mo gaHHbIM Ha 2012 r) n yCTOMYMBO PaACTET.
LLInpOKO ncnonb3yetca B pas/IM4HOM NPOMU3BOACTBE M ABNAETCA
NONYAAPHbLIM PAaCTBOPUTEIEM.

ABnAeTcAa ecTeCTBEHHbIM MeTaboIMTOM, MPOU3BOANMbBIM OPraHM3MamMm
M1IEKOMUTAIOLLMX. HEKOTOPOE KOIMYeCTBO BellleCcTBa BbIBOAUTCA C
BblAblXaeMbIM BO3YXOM U BblAe/IeHNAMM KOXKU, HEKOTOPOEe — C
MoYoM. B KpoBu Yenoseka B Hopme cogepskutes 1-2 mr/100 mn aToro
BeLLecTBa, B CyTo4HOM Kosindectee moun — 0,01-0,03 r. [pwu
HapyLleHnax obmeHa BeLWeCcTB, Hanpumep, Npu caxapHom anabeTe, B
MOYe M KPOBM NOBbLILWAETCA CoAepKaHMe 3TOro coeanHeHuA.

Y10 3TO 30 coeguHeHue?



MwupoBoe Npon3BOACTBO 3TOro coeAnHeHUs cocTaBnaet bosee 6,9
MWATMOHOB TOHH B roa, (Mo gaHHbIM Ha 2012 r) n yCTOMYMBO PaACTET.
LLInpOKO ncnonb3yetca B pas/IM4HOM NPOMU3BOACTBE M ABNAETCA
NONYAAPHbLIM PAaCTBOPUTEIEM.

ABnAeTcAa ecTeCTBEHHbIM MeTaboIMTOM, MPOU3BOANMbBIM OPraHM3MamMm
MJIEKOMUTAOLLMX. HEKOTOPOEe KO/IMYEeCTBO BeLeCTBa BbIBOAUTCA C
BblAbIXaeMbIM BO3AYXOM, BblAEEHUAMM KOXKM U MOYOW. B KpoBM
YyesioBeKa B Hopme coeputca 1-2 mr/100 mna 3TOro BellecTBa, B
cyToyHOM Konmyectese movm — 0,01-0,03 r. [Mpn HapyLweHuax obmeHa
BELLLECTB, HANPUMEP, NMPU CaxapHOM aAnabeTe, B MOYE N KPOBM
NOBbILLIAETCA COAEPHKaHMe 3TOro CoeaAnHEHUA.




basbl AaHHbLIX, coAepxalme MHPOPMALUO
no 3ab60neBaHUSM.

cOMIM
*|CD - International Classification of Diseases
*Disease Ontology

TC U ppyrue
NTNO DA\CV
NTOLOGY




OMIM UHdopmaLmMoHHaA KapTouKa 3abonesaHus.

e [loCcTynHa Yepes MHTEPHET No agpecy B o
https://www.omim.org/ |

Statistics ~ Downloads ~ Contact Us MiMmatch Donate ~ Help - (2]

diabetes Q Options «
e Coaep»K1UT MHbOpMaLMIO NO HacaedyemMbiM “m
3aboneBaHNAM YenoBeka. * 125058
DIABETES MELLITUS, NONINSULIN- > proen
* WaneHTndumKkatopbl: MIM:uuncno. Hanpumep, e B S
DIABETES MELLITUS, NONINSULIN-DEPENDENT e et
DIABETES MELLITUS, TYPE II; T2D i:::g;
nmeet naeHtmdmkatop MIM: 125853. R PR ML
[ CO e )_I_( MT M H 0 M a M I_O I-I O Other entities represented in this entry: N Gr;::,a
AEP $opmay INSULIN RESISTANCE, SUSCEPTIBILITY stoscs
v CMHOHNMMAaM EI?AJ,S%ZTNE%IL‘;I[]{ZEL]%EJS TYPE 2, PROTECTION AGAINST, = Co'Hnes
INCLUDED
\/ dCCO L|| na L|| MAM C TeHaMu Phenotype-Gene Relationships
/ H a Cn eplye M O CT M Location Phenotype :l::‘nber Inheritance :-le:fppmg GenelLocus :Il:lber
2024.1 {Diabetes, type 125853 AD 3 GPD2 138430
v BUOXMMUYECKUX OCODEHHOCTAX
2031.3 {Dia:t:s 125853 AD 3 NEUROD1 601724
v'MaToreHese === | | |
/ H< M BOTH bl M M O'”'en ﬂ M M |ﬂ| p * 9p25.2 EE;&EEEEL‘FE 125853 AD 3 PPARG 601487

=3
9q26.2 {Diabetez 125853 AD 3 SLC2A2 198160


https://www.omim.org/

ICD10 - International Statistical Classification of
Diseases and Related Health Problems 10th Revision

e locTynHa yepes MHTEPHET Mo agpecy
http://apps.who.int/classifications/icd10/browse/

ICD-10 Version:2010

BEEl( ) diabetes ? | Advanced Search |

Versions - Languages

A

ICD-10 Version:2010 S International Statfeicgl Classification of
_20 10 | Certain infectious and parasitic diseases Diseases and Related Health Problems 10th
!l Neoplasms Revision (ICD-10) Version for 2010

Il Diseases of the blood and blood-forming organs and
|\ certain disorders involving the immune mechanism
° Cople p).K MT Kn a CC M d) M Ka LI| M I-O 3a 6 On e B a H M M IV Endocrine, nutritional and metabolic diseases Chapter IV

E00-E07 Disorders of thyroid gland Endocrine, nutritional and metabolic diseases
E10-E14 Diabetes mellitus (E00-E90)

L’I en 0 B e Ka ) I-I p M H ﬂTy I'O M e)'Kply H a p Opl H bl M E15-E16 Other disorders of glucose regulation and
pancreatic internal secretion . =
E20-E35 Disorders of other endocrine glands Diabetes mellitus

coob wectBOM U NCMOJIb3yeMYHO NMPaKTUKYHOLWNMH E40-£46 Malnutiton IEREETH)

E50-E64 Other nutritional deficiencies Use additional external cause code (Chapter XX), if desired, to identify
BbhayvyamMu E65-E68 Obesity and other hyperalimentation drug, if drug-induced.

° E70-E90 Metabalic disorders The following fourth-character subdivisions are for use with categories
V Mental and behavioural disorders Fro-E1:
VI Diseases of the nervous system .0 With coma

[ ] M L] 6 : Diabetic:
.D'e HT M M KaTO bl ] 3 a rj-l a B H a ﬂ y K B a O|ﬂ| H a M 3 VIl Diseases of the eye and adnexg + coma with or without ketoacidosis

VIl Diseases of the ear and mastoid process « hyperosmolar coma

nepeuncneHHblx-A, B, C,D,E,F, G, H, 1, J,K, L M, oo
- . Hyperglycaemic coma NOS
) ) ) ) ) ) ) ) ) ) ) ) ) X Diseases of the respiratory system
Xl Diseases of the digestive system 1 g“;' t'_(etoac'd”'s
lapelic:
I XII Diseases of the skin and subcutaneous tissue « acidosis without mention of coma
N ) O’ P’ Q’ R’ S’ ) V’ Y’ Z) U M Aa n e e p| ByX3 H a LI H O e Xl Diseases of the musculoskeletal system and connective + ketoacidosis

tissue
.2+ With renal complications

YNCNO, 3aTEM MOXKET CNneaoBaTb TOYKaA U HACNO. X pcases of fhe getourany system Diabetic nephropathy (N08.3%)

XV Pregnancy, childbirth and the puerperium Intracapillary glomerulonephrosis (NO8.3*)
H D . b I I . XVI Certain conditions originating in the perinatal period Kimmelstiel-Wilson syndrome (N08.3*)
’\/\ t l I l t t I XVII Congenital malformations, deformations and .3+ With ophthalmic complications
a I-I p M e p’ I a e es e I u S 3TO p a 3 en C chromosomal abnormalities Diabetic:
6 XVIII Symptoms, signs and abnormal clinical and laboratory « cataract (H28.0%)
findings, not elsewhere classified « retinopathy (H36.0%)
M ple HTM d) M KaTO p a M M OT E 1 O AO E 14 . 3 a On e B a H M e XIX Injury, poisoning and certain other consequences of .4+ With neurological complications
external causes Diabetic:

amyotrophy (G73.0%)

L L L] . e .
Insulin-dependent diabetes mellitus nmeer et it et sl reopety (G300
services « polyneuropathy (G63.2%)

MAeHTMd)MKaTOp Elo’ a postsu rgical XXl Codes for special purposes ¢ autonomic (G99.0*)
hypoinsulinaemia - E89.1.



http://apps.who.int/classifications/icd10/browse/2010

Disease OnTology UHPOopMaLMOHHaA KapToUuKa 3abonesaHus.

C | (D disease-ontology.org

* [locTynHa Yepes MHTEPHEeT No agpecy
http://disease-ontology.org/

* CopepKuT KnaccuduKaumio 3abonesaHni %21 'ASE
YyesioBeKa Mo 8 OCHOBHbIM rpynnam. NTOIl OGY

* NpeHTUPukatopbl DOID:uuncno. | —
Hanpumep, Diabetes mellitus 3to pasgen  “o s Oitem |3 s=kiint T Qo i

4 ] disease Metadata

Home  Tutorial Resources Downloads FAQ About Contact Us [ £ jE3

m I Advanced Search

c naeHTndukatopamum ot E10 no E14. rosese y et s

[ disease of anatomical entity

3aboneBaHue diabetes mellitus umeer b ko

4 { ] disease of metabolism A glucose metabolism disease characterized by chronic hyperglycaemia with

MIule HTM d) M Ka TO p D O I D : 9 3 5 1 M OTH O C MTCH 4 () acquired metabolic disease disturbances of carbohydrate, fat and protein metabolism resuiting f"r_-rnw

> |__] amyloidosis Definit defects in insulin secretion, insulin action, or both
Definition

: M 4 {7 carbohydrate metabolism disease http: //www.ncbi.nim.nih.gov/pubmed/?term=9686693,
K rpynne glucose metabolism disease -> e Pomr—— s g e e
b h d b |- d . |__| diabetes mellitus https://en.wikipedia.org/wiki/Diabetes mellitus
t t - > |__] hyperglycemia
carbohydrate metabolism disease -> Cosoams
= hypoglycemia ICD10CM:E11

acquired metabolic disease -> disease of e i

=] carotenemia MSH:D003920
NCI:C2985

L - .
metabolism. Zh e

SNOMEDCT_US_2016 03

[_]lactic acidosis
il ; § SNOMEDCT LIS nis
- [_1mineral metabolism disease SNOMEDCT_US5_2016

e CoaepXUT KpaTKyto MHPOpPMaLMIO NO - ———

[ linherited metabolic disorder UMLS_CUI:C0011848

naToreHesy 3aboseBaHMA U CCbIIKUN HA i o Reletionships . glucose mefabolism disease
plper e M CTOLI H M K M . —)syndrome Add an item to the term tracker



http://disease-ontology.org/

OueHUTe, CKONbKO B HAaCTOSLee BpemMs U3BeCTHO 3a60n1eBaHUIN?




OueHuUTe, CKOSbKO B HacTosLee Bpemsa U3BeCTHO 3a60neBaHUN?

B MKB-10 onucaHo nopsaaka 10 Tbicauy 3a6011eBaHUU U CUHAPOMOB.




basbl AaHHbLIX, coAepxalme MHPOPMALUO
no 6uonoruyeckum nyTam/npoueccam.

G *Gene Ontology
the Geny o K E G G
*Reactome
- A npyrune

o
REACTOME




Gene ONTOIOgy UHdOpMaLMOHHaA KapTouKa

buonornyeckoro npouecca.
* JlocTynHa Yepe3 MHTEPHET No agpecy
http://Www.geneontology.org/ glucose metabolic process

* AABNAeTCA OHTO/I0OTMEN, ONUCBLIBAIOLLEN T nformation ©

HEKOTOPble OCHOBHbIE buonornyeckue e ame.glcose metabo process A

Ontology biological_process

e.uIM H M L||b| . Cople p),K MT M H d)o p M a LIIM I_O I-I O Alt?:::trlylnn'lz cellular glucose metabalic process, glucose metabolism

None

Definition The chemical reactions and pathways involving glucose, the aldohexose gluco-hexose. D-glucose is dextrorotatory and is

6 M On O r M l-l e C K M M I-I p O Llle Cca M’ Kn eTOLI H bl M someFimes_ known as dextrose; it.is an imporjant source ofenergy for living orgaﬁismsl‘aﬂfi—iif?wd free as well as
combined in homo- and hetero-oligosaccharides and polysaccharides. Source: ISBN:0198506732
KO M rl 0 H e HTa M M M On e Kyn ﬂ p H bl M d)y H K LIIM H M C CO:;::::; gz::erm history for GO:0006006 at QuickGO

Subset gosubset_prok

rl p M Bﬂ 3 KO r;] K re H a M p a 3!" M LI H bIX O p ra H M 3MO B . Related Eto all genes and gene products annotated to glucose metabolic process.

to all direct and indirect annotations to glucose metabolic process.
to all direct and indirect annotations download (limited to first 10,000) for glucose metabolic process.

* NpeHTndukatopbl: GO:cemMn3Ha4yHOEe Yncno.

Gene/product name qualifier (direct) extension Contributor Organism Evidence View this term in QuickGO

LOC101076683 Uncharacterized GO_Central Takifugu IBA

Hanpumep, glucose metabolic process numeet DR

naeHtTndpmnkatop GO:0006006. o nEEn

o o BN

e CopepnUT MHpopMmaLUo No e ez ] et ]
/ C M H O H M Ma M xm N ;J;i?;ractenzed GO_Central \; 1BA
v onuncaHuio o

v’ accoumaumam C reHamm u ap. T



http://www.geneontology.org/

KEGG - Kyoto Encyclopedia of Genes and Genomes

« [locTynHa Yepes3 MHTEPHET Nno agpecy
http://www.genome.jp/kegg/

* CoAep»KMT onucaHue bUoNOrMyYecKkux
NPOLECcCcOB Ha MONIEKY/IAPHO-TEHETUYECKOM
YPOBHE, COCTaBNEHHOE BPYYHYIO SKCNepTamu.

* NaeHTndUKaTopbl: TPEXOYKBEHHbIN
MOEHTUPUKATOP OpPraHM3ma U NATU3HAYHOE
yncno. Hanpumep, Glycolysis/Gluconeogenesis
nmeet ngeHtndmkatop hsa00010.

e CopgepXuUT nHbopmauyuto no
v OnucaHuio

v BxogAawmm B npotecc reHam/6enkam,
meTtabonntam u ap.

v’ AccoummpoBaHHbIM 3a601eBaHUAM

v’ CCbIZIKAaM Ha AnTepaTypy v ap.

UHPOopMaLMOHHAA KapTOYKa
6buonornyeckoro npouecca.

I([“

PATHWAY: hsa00010
Help

Entry

hsateele Pathway

Glycolysis / Gluconeogenesis - Homo sapiens (human)

Description

Glycolysis is the process of converting glucose into pyruvate and
generating small amounts of ATP (enmergy) and MADH (reducing
power). It is a central pathway that produces important precursor
metabolites: six-carbon compounds of glucose-6P and fructose-6P
and three-carbon compounds of glycerone-P, glyceraldehyde-3P,
glycerate-3P, phosphoenclpyruvate, and pyruvate [MD:Meoe@l]
Acetyl-CoA, another important precursor metabolite, is produced
by oxidative decarboxylation of pyruvate [MD:M@@387]. 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:MBOEE2],
which is found in almost all organisms and which sometimes
contains operon structures in bacterial genomes. Gluconeogenesis
is a synthesis pathway of glucose from noncarbohydrate
precursors. It is essentially a reversal of glycolysis with minor
variations of alternative paths [MD:MOBBG3].

Class

Metabolism; Carbohydrate metabolism
BRITE hierarchy

Pathway map

hsaf@Rle Glycolysis / Gluconeogenesis



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

Reactome MHPOpMaLMOHHAA KapTOUYKa
e [10CTYMHa Yepes UHTEPHET Mo aapecy 6M0N0rMYecKoro npoLecca.

http://www.reactome.org/

e CoAepXnUT onncaHne bMonormyeckmx NPoLeccos
Ha MONEKYIAPHO-TeHEeTUYECKOM YPOBHE,
COCTaB/IEHHOE BPYYHYIO 3KCNepTamum.

REACT

A CURATED PATHWAY DATABASE

* NoeHTUPUKATOPbI: KOA, rpynnbl NPOLLECcCoB -

% Glucose metabolism

About Content Documentation Tools Community Download Contact

TpexbyKBEHHbIN AEHTUOUKATOP OpraHM3Ma U
NATU3HAYHOe Yncno. Hanpumep, Glucose spocks | Homocapen

metabOIism nmeeT M.ﬂleHTMd)MKaTOp R-HSA-70326. Locations in the PathwayBrowser

* CoaepXuUt UHPopmaumio no

v Onucauuto

v Bxogawmm B npouecc reHam/6enkam,
meTabonutam u ap.

v'T10/1I0’KEHMIO B MEPaPXMYECKOMN CTPYKTYpe
npoueccos

v/ «OPTONOrMYHbBIM» NpoLLeccam u ap.

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

2 inner mitochondrial mem


http://www.reactome.org/

Kakow npouecc oTeeyaet 3a «NoTepro XBOCTUKA» FOSIOBACTUKOM?




Kakow npouecc oTeeyaet 3a «NoTepro XBOCTUKA» FOSTOBACTUKOM?

AnonTos (ap.-rpey. AMOTTWAOIC — IMCTONAA) — perynmpyembin
npoLecc Nporpammmpyemou KrneTouHou rubenu, 8 pesynbrare
KOTOPOro KfeTka pacnafaaercs Ha oTaeribHbIe anonToTuYeckue
Tenblia, OrpaHUYeHHbIe NJa3sMaTUuyeckom membpaHow.




3. IHTerpaumsa pasposHeHHbIX UCTOYHUKOB MHPOPMALIUU.

* MIHTerpaumsa npeanonaraer:

v eanHbIn GopmaT AaHHbIX

v eInHbIN cnocob rpadpmnyueckoro 1 TEKCTOBOro NpeacTaBieHna AaHHbIX
v BO3MOKHOCTb BbIMO/IHEHNA MOMCKOBOrO 3aNpoca KO BCeM AaHHbIM

« TTpeumyliecTtea UHTerpaumm 6UONOrMYecKUX AAHHLIX:

1) YcTaHOBNEHME 3KBMBANIEHTHOCTU OOBEKTOB M3 PA3/INYHBIX UICTOYHUKOB C Y4ETOM CUMHOHMMWUM, YTO NO3BONAET
n3bexkatb Ayb6AMpoBaHnA MHGOpPMaLMK

2) BbisBneHue npotusopevnii, owmnbok, npobenos B MHPpopmaumnm

3) Bo3MOXHOCTb BbIiBNEHUA Hanbonee AOCTOBEPHOMN MHPOPMaLUK

4) MakcnmanbHaa popmanmsaumsa nHPopmaumnm

5) ObecneumBaeTcs CTPYKTYPUPOBAHHbIM NOUCK MHPOPMaLMM BO BCEM MHPOPMALLMOHHOM MPOCTPaHCTBE
6) BO3MOXHOCTb aBTOMATM4YECKOro aHanmM3a MHpopmauum

7) CHuKaeTca TpyaoemMKocTb paboTbl ¢ 6onblMMKM 06bemammn MHPOPMaLIUM

NHTerpauua 6umonornyecknx AaHHLIX obneryaer peKOHCTPYKLUUIO LieNIOCTHBIX MOAESIeN XUBBIX
CUCTeM, a He TOSbKO YACTHBIX ACMEeKTOB UX (PYHKLMOHUPOBAHUS.

Mo MuruHckmnin . C. u ap. TeXHONOMMA CEMaHTUYECKOM UHTerpaunmn 6a3s gaHHbIX B cucTeMHoOM 6uonornm //BolumncantenbHble TexHonormn. —2008. — T. 13. — Ne. 6.



TTpumepbl cUCTEM, UHTErpUpyHoOLUX buonoruveckme AaHHbIe.

By . GeneCards - MHTerpaunoHHbIN pecypc no reHam YE/IOBEKA, BKkatovaeT
aras®

Gene

£\ nHbopmauunto ns bonee yem 125 MHTEpPHET-AOCTYNHbIX PECYPCOB.

B Ensembl - reHomHbIN Bpay3ep ana nccnenoBaHUA reHOMOB MO3BOHOYHbIX
87 BnOOB, UHTErpmnpyet bonee cTa pecypcos.

UCSC UCSC Genome Browser - reHomHblI 6pay3ep ans nccnegoBaHmna reHOMOB
oKono 50 BUAOB *KMBbIX OPraHM3MOB, UHTETPUPYET Bonee cTa pecypcos.

GEO - peno3untopuin, B KOTOPOM XPaHATCA Pa3HOPOAHbIE AaHHbIE MO
cene ressenomabes. IKCMPECCUM T@HOB, NoNyYeHHble B 2 124 727 saKcnepuMeHTax.

-+ Uniprot - cogepXut nHdopmauuio no CTpyKType n pyHKumnam b6enkos
Prot © 457010 6akTepuit, 168308 Bupycos, 12163 apxeit, 894013 syKkapuor,
nHTerpupyet nHbopmaumio ns 145 pecypcos.

SNCBI NCBI - pecypc, koTopblit 0b6ecneunsaet obliee MHPOPMALIMOHHOE
- NPOCTPaHCTBO A1A 66 633 AaHHbIX.



Cnucok 6a3 AaHHLIX, NpeACTaBMEHHbIX Ha
camte NCBT (https://www.ncbi.nlm.nih.gov/).

Assembly

BioProject (formerly Genome Project)
BioSample

BioSystems

Bookshelf

ClincialTrials.gov

ClinVar

CloneDB (formerly Clone Registry)

Computational Resources from NCBI's Structure Group

Consensus CDS (CCDS)
Conserved Domain Database (CDD)

Database of Expressed Sequence Tags (dbEST)

Database of Genome Survey Sequences (dbGSS)
Database of Genomic Structural Variation (dbVar)
Database of Genotypes and Phenotypes (dbGaP)
Database of Major Histocompatibility Complex (dbMHC)
Database of Short Genetic Variations (dbSNP)

GenBank

Gene

Gene Expression Omnibus (GEO) Database
Gene Expression Omnibus (GEO) Datasets
Gene Expression Omnibus (GEO) Profiles

GeneReviews

Genes and Disease

Genetic Testing Registry (GTR)
Genome

Genome Reference Consortium (GRC)
HIV-1

HomoloGene

Influenza Virus

Journals in NCBI Databases

MedGen

MeSH Database

National Library of Medicine (NLM) Catalog
NCBI C++ Toolkit Manual

NCBI Education Page

NCBI Glossary

NCBI Handbook

NCBI Help Manual

NCBI Pathogen Detection Project
NCBI Website Search

Nucleotide Database

Online Mendelian Inheritance in Man (OMIM)

PopSet

Probe

Protein Clusters

Protein Database

PubChem BioAssay

PubChem Compound
PubChem Substance

PubMed

PubMed Central (PMC)
PubMed Health

Reference Sequence (RefSeq)
RefSeqGene

Retrovirus Resources

SARS CoV

Sequence Read Archive (SRA)
Structure (Molecular Modeling Database)
Taxonomy

Third Party Annotation (TPA) Database
Trace Archive

UniGene

UniGene Library Browser
Viral Genomes

Virus Variation



Pe3ynbTat nouckosoro 3anpoca k pecypcy NCBI no knrouyesomy cnosy YY1
Search NCBI databases Help

¥yl

Results found in 33 databases for "yy1"

Literature Genes
Books 94 bocks 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 GEO DataSets 235 functional genomics studies
PubMed 1,274 scientific & medical abstracts/citations GEO Profiles 103,477 gene expression and molecular abundance profiles
PubMed Central 5,868 full-text journal articles HomoloGene 10 homologous gene sets for selected organisms
sequence sets from phylogenetic and population
Health PopSet 32 s
ClinVar 49 human variations of clinical significance g it ek am i daaied o
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 Freein L pralel sequenen
PubMed Health 0 clinical effectiveness, disease and drug reports Protein Clusters 1 sequence similarity-based protein clusters
Structure 18 experimentally-determined biomolecular structures
Genomes
Chemicals
Assembly i} genome assembly information
BioProject 64 biological projects providing data to NCBI BloSystems 767 T‘EEU'ﬂlf pathways with links to genes, proteins and
chemicals
BloSample 100 descriptions of biclogical source materials . . . )
PubChem BloAssay 7 bioactivity screening studies
Clone 7o genomic and cDNA clones
chemical information with structures, information and
dbVar 859 genome structural variation studies PubChem Compound 1 links
Genome 17 genome sequencing projects by organism PubChem Substance 280 deposited substance and chemical information
GSS 3 genome survey segquences
Nucleotide 3,104 DMA and RNA sequences
Probe 636 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



4. Pecypcebl, HTerpupyrowme 6Monornyeckyro UHPOpMaLUo U3 pasHOPOAHBIX
NUCTOYHUKOB U NpeAcTaBnatolme ee B BUAE MeHHbIX CeTel.

1. PyHHaﬂ PEKOHCTPYKUNA NTeHHbIX ceTen JKCMNneptamMmum € ncnosrib3oBaHMeEM cneunarbHbIX
nporpamMmMHbIX CcpecTB — pedJaKTopOB NreHHbIX ceTewn. e
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A CURATED PATHWAY DATABASE WH(IPATI'I\WAYS
Pathways for the People

Influence by growth factors |
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2. ABTOMaTU4ecKoe usBriedyeHue 3HaHU 0O MOMNEKYNAPHO-TEHETUYECKMX B3aMMOAENCTBUAX PasnMYHOro Tmna ms3
TEKCTOB Hay4HbIX Nyonukauuin u 6a3 aaHHbIX KOMMNbIOTEPHLIMU MeTodamu (MeToabl text-mining). Mpumepamu
asnstotca ANDSystem, STRING, GeneMania, Pathway Commons v ap.



Cuctema ANDSystem ans asTomatuyeckoro nssneveHus 3HaHUM U3 TeKCTOB HAayYHbIX
ny6nuKauum, MexayHapoaHbIX NaTeHToB U 6a3 AaHHLIX B 06nacTu 6uomeanUUHSL.

B UunlT CO PAH pa3pabotaHa KoMnbloTEPHAsS TEXHONOMMSA aBTOMaTUYECKOro U3BMEYEHNSA 3HaHNN U3 TEKCTOB
Hay4HbIX Nyonukaummn n mexayHapogHbix nateHTtoB ANDSystem. [NpoBeaeH aBTomaTnyecknn aHanna 6onee
25 MIH. Hay4YHbIX Ny6nukauni n 10 MrH. MexxayHapoaHbIX NaTEHTOB.

Cuctema ANDSystem Bkntoyaet
MOAYMb OHTOMNOrMN NpeaMeTHon obnacTtu

MOAYINb TEKCT MaMHUHT
©a3y 3HaHumn
NHTEepdenc nonb3oBaTens.

Me:xayHapoanbie
CTAThH H NATEHTHI

MonekyasipHo-
Ouosoruyeckne 6a3pl
JAHHBIX
IntAct, MINT, NCBI GENE, TRRD,

KEGG PIMRider, InterPro, etc.

could modulate TNF-alpha-induced-NF-kappaB and JNK activg#On. In this study, we

MonyJib aBTOMaTHY€CKOro have demonsirated that TNF-alpha-induced3& :14 D ! actiyafion is inhibited by NS5B
AHAJIA3A TEKCTOB - TEKCT basa snanuii ANDCell protein in HEK293 and hepatic cells. Furthermore, 1555 Werfotein inbibited both TRAF2-
T Boaee 15 mun. paxToB 0o and IKK-induced NF-kappaB activation. Using cnin:lm noprecip t:lon ': we show
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OHTOJIOTHS NPEIMeTHO#H 06JacTn

Hepatitis C virus (HCV) NS5B protein is a membrane-associated phosphoprotein that b 2l /
possesses an RNA-dependent RNA polymerase activity. We recently reported that NSSA
protein interacts with TRAF2? and modulates tumor necrosis factor alpha (TD#-alpha)-
induced NF-kappaB and Jun N-Ytecgninal proteis kinase (JNK). Since .‘\ESSd NS5B are
the essential componer
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Ivanisenko V.A., Saik O.V., lvanisenko N.V., Tiys E.S., Ivanisenko T.V., Demenkov P.S., Kolchanov N.A. ANDSystem: an Associative Network Discovery System for automated literature mining in the field of

biology. BMC Systems Biology 2015, 9(Suppl 2):S2.



Pathway Commons

@ Pathway

Commons

Ba3a gaHHbIX coaepkuT 69 498 bnonornyecknx nyten n AoctynHa no agpecy http://www.pathwaycommons.org/

Pathway Commons pecypc, MHTErpupyoLLnm
NHOPMaUNIO U3 pasnuyHbiX 0a3 OaHHbIX.
buonorunyeckne nyTtn, npeacraBneHHble B
Pathway Commons 3arpy>keHbil
HenocpeacTBEHHO N3 UCXOAHLIX 6a3 OaHHbIX.
PekoHCTpyKUMSA OWONOrMyecknx nytem B
NcxodHbIX B6asax gaHHbIX MOrfia NpoBOAUTLCA
KaK nyTem py4YHOro usBfiedeHns MHgopmawmnm
N3 nuTepartypbl, Tak U NyTeM KOMMbITEPHOU
aBTOMaTUYECKON PEKOHCTPYyKUunN. KayectBo
buornornyecknx nyten B Pathway Commons
3aBUCUT OT KayecTBa MyTEN MCXOOHLIX 0a3
OaHHbix. Pathway Commons no3songaer
nonb3oBartendaMm QuUnIsTpoBaTb AdaHHbIe MO
Pa3NU4YHbLIM KPUTEPUAM, BKIHOYAA WCTOYHUK
NHopMaLUN.

Pathway Commons nHrerpupyet nipopmaumio n3 24 6a3 gaHHbIX

Reactome: 2007 pathways, 14427 interactions, 35835 participants

NCI Pathway Interaction Database: Pathway: 745 pathways, 14707 interactions, 10531 participants
PhosphoSitePlus: 27692 interactions, 15458 participants

HumanCyc: 302 pathways, 7102 interactions, 5896 participants

HPRD: 40595 interactions, 9844 participants

PANTHER Pathway: 272 pathways, 4700 interactions, 6703 participants

Database of Interacting Proteins: 8218 interactions, 4671 participants

BioGRID: 322538 interactions, 645241 participants

IntAct: 150549 interactions, 403729 participants

BIND: 35279 interactions, 74675 participants

CORUM:4401 participants

TRANSFAC: 427 pathways, 261624 interactions, 13276 participants

miRTarBase: 5 pathways, 51214 interactions, 12775 participants

DrugBank: 19297 interactions, 15854 participants

Recon X: 1 pathways, 10813 interactions, 8316 participants

Comparative Toxicogenomics Database: 32722 pathways, 390428 interactions, 61031 participants
KEGG Pathway: 122 pathways, 3566 interactions, 3355 participants

Small Molecule Pathway Database: 1206 pathways, 4701 interactions, 4863 participants
Integrating Network Objects with Hierarchies: 774 pathways, 5432 interactions, 17142 participants
NetPath: 27 pathways, 6347 interactions, 3266 participants

WikiPathways: 333 pathways, 9758 interactions, 9584 participants

ChEBI: All names

SwissProt: All names

UniChem: All names


http://www.pathwaycommons.org/
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5. TTpyumepblI UccnenosaHUU, BLINONHEHHLIX C UCMNOS1b30BAHUEM

pecypcoB ANDSystem, STRING, GeneMania, Pathway Common:s.
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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 & VisithThongboonkerd

Adhesion of calcium oxalate (Ca0x) crystals onrenal tubular epithelial cells is a critical event for kidney
stone disease that triggers many cascades of cellular respanse. Our previous expression prateomics
study identfied several altered proteins in MDCK renal tubular cells induced by CaOx crystals. However,
functional significance of thase changes had not been investigated. The present study thus aimed to
define functional roles of such proteome data. Global protein netwark analysis using STRING software
revealed ex-tubulin, whichwas decreased, as one of central nodes of protein-protein interactions.
Overexpression of ce-tubulin (pcDNAB.2-TUBALA) was then performed and its efficacy was confirmed.
PEDNAG.2-TUBA1A could maintain levels of ci-tubulin and its direct interacting partner, vimentin, after
crystal exposure. Also, pcDNA6.2-TUBA1A successfully reduced cell death to almost the basal level and
increased cell proliferation after crystal exposure. Additionally, tissue repair capacity was improved
inpcDNAG.2-TUBALA cells. Moreover, cell-crystal adhesion was reduced by pcDNAG.2-TUBALA.
Finally, levels of potential crystal receptars (HSP90, HSP70, and au-enclase) on apical membrane were
dramatically reduced to basal levels by pcDNAG.2-TUBA1A. T ings implicate that a-tubulinh
protective roles in kidney stone disease by preventing cell death and cell-crystal adhesion, but on the
ather hand, enhancing cell proliferation and tissue repair function.

GeneMania

Gene expression network analyses in

@ CoumsMark

response to air pollution exposures in the

trucking industry

Jerrhwa Chu''®, Jaime E. Hart™, Divya Chhabra?, Eric Garshick™, Benjamin A Raby™® and Francine Lader™®

Abstract

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

risk

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

elemental carbon (EC) and organic carbon (OC)

Results: Multiple transcripts were strongly associated (pag < 0.001) with pollutant levels (48, 260, and 49 transcripts
for EC, OC, and PMgs, respectively), including 63 that were statistically significantly comelated wath at least two out
of the three exposures. These genes included many that have been implicated in ischemic heart disease, chronic
obstructive pulmonary disease (COPD), lung cancer, and other pollutior+related illnesses. Through the combination
of Gene Set Enrichment Analysis and network analysis (using GeneMANIA), we identified a core set of 25
interelated genes that were comman to all three exposure measures and were differentially expressed in wo
previous studies assessing gene expression attributable to air pollution. Many of these are members of fundamental
cancer-related 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 malecular link between the assodations of air pollution exposures with health

Until now, kidney stone disease s still a public health in almost all areas around the world, The disease effects.
causes substantial suffering and ultimately end-stage renal disease (ESRD). Unfortunately, the disease mecha-
aisms remain poorly understood. Calcium oxalate (CaOx) is the major chemical comp found in clinical y Air pollution, Trucking industry, Gene expression, Network analysis
stones”. This type of the stones can be originated from of calcium and oxalate ions, leading to
crts!aﬂhaﬁon inslde mnl mbuhx‘ﬂmd?r urine?. Cann‘ysth can then nucleate to form “stone nidus” and
tubular qmmal cells** Ad.hmnnaf:rysﬂlsmrtoﬂucelk bacitial ok ground regard, yet few studies have rigorously assessed the

event, which d ular injur; ind apoptosis, that
ultimately lead to kidney stone formation®’. CaOx n,-mls also evake mﬂammahxy processesthat can lead to
ibrosis,loss of nephran and eventually ESRD®.
Even with knowled lecular medh he d ul
largely unknown. From A anumber of proteins with
altrmd lmrkinMDCK remlmbu]xmﬂmnmspmcmmo: nymls Those altered proteins were invalved in
thway, signal ion, cellular structure, biosynthe-
sls mmboucmy-mc xeunolunsymhms. oelluhx tﬁnspa'htim psmdcgadaﬂm RNA metabolism, RNA
in, cell surface antigen, nuclei enzyme, chaperone, carrier protein,

Alr pollution exposures, have been associated with a
number of adverse health effects, including greater mor-
bidity and mortality risks for cardiopulmonary diseases,
and increased risk of lung cancer [1-6]. However, the
underlying biological mechanisms have not been fully
elucidated Human studies of global changes in gene

1 controlled [7] or using

mipmun" is. However, functional s those al

Tnthe present study, we thus e formed global protein network analysi
overexpression of a protein, which was one of the central nodes of such pmtch—yxmln Lnlnuumu mwaxk
was performed. Moreover, functional investigations were performed to address functional

Pmkmshadn:t been

in vitro models [8, 9] have provided some insights in this

«central-node protein and its associated partners in kidney stone disease.
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ARSI (ML T sciertific publications describing proteins and genes
involved in the pathogenesis of POAG, induding
neuronal apoptosis and the cellresponse tomecha-
nical stress. However, the mole cular-genetic mecha-
nisms underlying the pathaphysiclogy of FOAG are
still poorly understood. Reconstruction of assodative
ween these genes/proteins, inchuding biachemical
reactions, requlatory interactions, transport, ete,
Gt requires the use of methods of automated knawledge
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impact of air pollution on gene expression in real-life
settings, For example, though observational studies have
been conducted in Individuals from geographic regions
with differing levels of air pollution have suggested 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 poll ina
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Abstract
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be utiized to y infer protsin-pr (PPI) networks and to study
the i o di acro! types. In this study, we compare the perfor-
mance of 13 inf thods in their capacity toretieve the curated

Pathway Commons interactions from RPPA data. We observe thatno single method has
the best performance in all tumor types, but a group nfs:xmmods hr.iuning dlversatech—
nigues such as correlation, mutual inf ion, and reg X

amongthe tested methods. We utilize the high per thods to obtai
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network; and identify four robust and d Ay d modules that | pro-

cesses as well as suggest antibody-related mdm;cal biases. Mapping the consensus net-

work to gene lists. i pai rimportance of signal
innate and adaptive imi ignaling, cell cycle, and

DNA repair; and also suggests several biological processes that may be specific to a subset
of tumor types. Our results illustrate the utility of the RPPA platform as a tool to study proteo-
mie networks in cancer.
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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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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 proteins are
measured in different conditions and where correlations are informative, can enable the
discovery of potentially causal protein-protein interactions, which may in tum shed light
on the function of proteins. However, it has been shown that the dominant correlations in
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PekoHCTpyKLUS MOSeKyIapHO-reHeTUYeCKUX MeXaHU3MOB B3AUMOARUCTBIUA MPOLIeCCOoB OTBETA
KNETKU Ha MexXaHU4YeCKUt CTpecc U HeUpOHANbHOIrO anonTo3a NPy NepBUYHOU OTKPLITO-YrONbHOU
rnaykome ¢ nomoupro cuctembr ANDSystem. Genku/redel, BoBneuenHsie o

Benku/reHnbl, BosneyeHHble 8 OKMC HeMpOHaanbM anonTos

25 reHos/6enKoB-NOCPEAHNKOB, I
accouunmposaHHbix ¢ MOYT o O Q 0

PPARGCIA _PINKT_PT, 8CL2

* OAHOM U3 OCHOBHbIX NPUYMH HEODOPATMMOM NOTEPU 3peHUs ABNAETCA

A 0009
NepBUYHAN OTKPbITO-yrosibHaA rnaykoma (MOVYT). mbenb kKneToK ’:3" 609,
3pUTENIbHOIO HEPBA MOXKET NPOBOLMPOBATLCA MEXAHNYECKUM =N ,'"?"o:"zx”ﬁ;?“‘
s HMOX1 o0

o S MCLt 3
% \""’A«. o ﬁx}ovsc m:‘m

W” UM“"‘&G@:

CTpeccom, Bbi3BaHHbIM NOBbILEHHbIM BHYTPUI/Ia3HbIM AaB/EHNEM,
Habaogatowmmena npu MOYI, MHAYUMPYIOLWMUM HENPOHANbHbIN
anonTos.

ps3

=)

CASPY TRKE"

* Uenbto paboTbl 6bI1 aHaN3 aCCOUMATUBHbBIX CETEM, ONMUCHIBAIOLLIMX
MOJIEKYNAPHO-TEHETUYECKNE B3aUMOAENCTBMA MeXKaY benkamu u
reHamMu, BOB/IEYEHHbIMMW B OTBET K/JIETKU Ha MeXaHNYeCKUN cTpecc

(OKMC), HenpoHanbHbIN anonTo3 u natoreHes MOYT. ' R ';.‘;' ,-.;.‘,q"ovo g
i . ° 5001 ts‘ o ROCK1
* AHaNM3 acCOUMATUBHbBIX CETEN, OMUCIBAIOLMX MONEKYNAPHO-TEHETUYECKME - e “qf..,;f’s»o
B3aMMOAeNCTBMNA Mexay benkamum n reHamu, sosnevyeHHbiMn B8 OKMC u 000
[9) [9) STAR
HEMPOHANbHbIM ANONTO3 NOKa3a/l, YTO 3TU NPOLLECChbl TECHO CBA3aHbl MeXAay :
cob0m, a UX YYACTHUKN MMEKOT CTaTUCTUYECKM 3HAYMMOE NepeceyeHme ¢ 00
reHamu, accoummpoBaHHbimu ¢ MOV, 0 o o
o HIF1A ° \Q
* MOXHO NPeanonoKnTb, YTO HapyLLIeHUs BO B3aumoaenctamax mexay OKMC Bax
Z HEI\/JIpOHaflebIN\ alNonTo30M, Bbi3BaHHbIE HapyLIJeHHOl‘;I (I)yH KLI,ME% reHos, AccounaTnBHas ceTb, ONMCbIBaOLLAA NOTEHLMANbHbIE B3aMMOAENCTBUA
accounmnpoBaHHbIx ¢ [MOYI, moryT urpaTb Ba*KHYIO pPOJib B NaTOreHese mexay OKMC 11 HEMPOHa/IbHbIM aNONTO30M Yepes MONEKYAAPHO-

reHeTuyeckue Leno4ku. a) Obuiana cetb, BKAOYatoWana 25 reHos/6enkos-

3aboneBaHuA. Pe3ynbTaTbl aHaAM3a MoryT BbITb MCMOMb30BaHbl 418 MOMCKA nocpeanmkos, accounmposartu ¢ NOVT. 6) Mpumep Lenodex,
HOBbIX /1€Ka pCTBEHHbIX MI/ILUEHeIZ plnﬂ TepanMM I_onr. npoxoAadALmMx Yepes ¢paktop pocta renatountos (HGF), BbicTynatoumii B

KayecTBe nocpegHuKa, accoummposaHHoro ¢ MOYT.



CnocobHocTb anbga-TybynnHa ycunueatb NpoLiecckl Nponugepaumm u %7 YPOBEHS KNETOIHOM CmepTH
BOCCTAHOBIIEHUS TKAHEMN U CHUXATb KNeTOUYHYHO CMepTb U CBA3bIBAHUE gt AT -
KpPUCTANIOB OKCANATa KanbLUmUsa NOYEUHBIMU TPYOUATEIMU KIeTKamM. § 15
Aare3na Kpuctannos oKkcanata Kanbuma (CaOx) Ha noyeyHbix ?: i
KaHa/bLEeBbIX 3NUTENMaNbHbIX KneTKkax Habatogaetca npu T )
0 W

MOYEeKaMeHHOMN 60one3Hn. bblno MoKa3aHOo, 4YTO 3KChpeccus
paga 6enkoB  OOCTOBEPHO  MEHseTcs B KJeTKax,
MHAYUMPOBAHHbIX Kpuctannamm CaOx. AHanm3 rnobanbHOM
cetTu 6enok-6enok B3aMMOAENUCTBUM C WUCMNOJIb30BAHUEM
cuctembl STRING nokasan, 4to a-TybynmH, 3Kcnpeccus
KOTOPOro bbis1a CHMXKEHA B 3KCMEPMMEHTE, ABNSETCA OAHUM U3
LEeHTPaNbHbIX Y3/10B ceTU benok-6e/KoBbIX B3aMMOAENCTBUN.
Ona noatBepXAeHUa Kawyeson ponan  a-tybynmHa 6Hbina
nccnegoBaHa KnetovyHaa AnHma pcDNAG6.2-TUBA1A, B KoTopou
a-TybynnH cBepxakcnpeccupoBaH. bblno nokasaHo, 4To ANA
Knetok pcDNAG6.2-TUBA1A Habntopgaetca cHUXKeHune rmbenn m
yBeNM4YeHue KAeToYHOW nponndepaunmn nocsie BO3AENCTBUA
Kpuctannos CaOx. Kpome Toro, B Knetkax pcDNA6.2-TUBA1A
Obla  ynyyweHa penapaTMBHAA CNOCOOHOCTb TKaHeW MU
CHUXEHaA KNEeTOUYHO-KPUCTAN/INYECKasA agresus. 3Tn
pe3ynbTaTbl FOBOPAT B MOAb3y TOro, 4TO O-TYOY/IMH urpaet
KNOYEBYHO POJib B NAaTOreHe3e noYye4yHoKamMeHHoM 6onesHu.

MWKPOCKONNA pcDNA6.2-TUBA1TA
NOYeUHbIX TPYBYaTbIX CiDx

KNETOK
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CeTb B3aMMOAENCTBUMN mexagy  b6enkamu o
N3MEHEHHOM 3KCMpeccMer B MOYEYHbIX Tpyb4yaTbix
knetkax MDCK, nHayunpoBaHHbIX Kpuctannamm Caox,
PEKOHCTPYMpoBaHHaA ¢ nomouwbo cuctembl STRING.

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



AHAQNU3 ceTu reHos, SKCNpeccUusa KOTOpbIX UIMEHAETCA B OTBET HA BO3AencTBUe 3arpsasHeHua

BO3AyXAa B ABTOTPAHCMOPTHOW OTPACnU.

Bo3aencteme 3arpA3HEHHOro Bo3Ayxa CBA3aHO C HebnaronpuATHbIMU . vt @ = =
nocneacTBUAMU ONA 340POBbA, BKAKOYAA yBeAMYeHUe cepaevHo- P ® % O & @2 wgm‘
NeroyHon 3abosneBaeMoCT N CMEPTHOCTU, a TaKXKe yBe/nyeHue ® ®

PUCKA paKka Anerkux. bbin npoBeAeH MOAHO-TEHOMHbLIN AHA/IN3 o S @

ypoBHen 3kcnpeccun PHK KpoBu 63 HeKypAwMUX COTPYAHUKOB @ g g é 6 e o
napkoBoYHbIX TepmuHanos B CLUA. 3Skcnpeccna paga reHos Y
M3MEeHWMacb Npu  BO3AEWCTBUM Tpex 3arpsasHuteneit (tsepabix @ ® % A .
MWKPOYACTUL, 3SNEeMeHTapHOro yrnepoga W  OpraHUYeckoro ® % ‘
yrnepoaa). B Tom uucne 3sKcnpeccna 63 reHa, CTAaTUCTUYECKM

3HAYMMO W3MEHMNACb B CJ/ly4ae ABYX U3 TPex 3arpsasHUTenewu. 6 G oo

MHorme n3 stux reHoB 6biIM BOBJIEYEHbI B MLLEMUNYECKYIO BonesHb P e T .im

cepaua, XPOHUYECKY0 0bCTpYKTUBHYIO 6one3Hb nerkmnx (XOBJ1), pak
Nnerkmx n gpyrme 3aboneBaHuaA, cBA3aHHbIE C 3arpsi3HeEHMEM. AHau3
reHHOWM cetn (peKoOHCTPYMpPOBaAHHOM C NCNOIb30BaHMEM
GeneMANIA) no3soaun BbIABUTbL 25 B3aMMOCBA3AHHbLIX T[EHOB,
KoTopble bbbl 0bWwmmm ana Bcex Tpex 3arpasHeHnin. MHorme 13 HuX
accouMMpoOBaHbl C pPaKOM, a TaKXe BOBJ/IeYEeHbl B CBA3blBaHME
METAN/I0B U PEerynaumto anontosa. ITU pe3ysbTaTbl OMUCbIBAIOT
MOJIEKYNAPHYIO B3aMMOCBA3b MeXAy BO34ENCTBMEM 3arpsA3HEHHOrO
BO34yXxa M HebnaronpuATHbIMM NOCNEACTBUAMMU ANA 340P0BbA.

CITED2

KOMsSD PRIMS

Co-expression
Co-localization
Genetic interactions

Physical interactions
Predicted
Shared protein domains

Pathway

CeTb B3aMMOCBA3€el MeXay reHaMu, SKCNPeccus KoTopbIx
M3MEHMACbB OTBET Ha BO3AENCTBUE 3arpPsA3HEHMA BO3AYXa,
PEKOHCTPYMpoBaHHaA ¢ ucnonb3osaHnem GeneMANIA.
AHanun3 No3BoaNAN BbIABUTb 25 B3aMMOCBA3aHHbIX FEHOB,
KOTopble 6bl/In 06WMMKN ANA BCEX TPEX 3arpA3HEHUN.

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.



MynbTu- MeTOA ANsl PeKOHCTPYKLIMU ceTen benok-b6enok
B3AUMOAECUCTBUMN, HaUAeHHbIX B 11 BUAaxX pakosbIX
3a601eBaHU YesloBeKa.

PaKkoBble KNETKU MMEIOT 0COobble XapaKTeEPUCTUKM YPOBHEN 3KCNpeccum
6enKoB U MNOCT-TPAHCAAUMOHHbIX moandukaumm. Pecypc The Cancer
Genome Atlas (TCGA) obbeanHaeT npodunm skcnpeccmn benkos 3467
0b6pasuLoB MauMeHToB, CTpagawowmx oT 11 TunoB onyxonem. ITu
NPOTEOMHbIe AaHHble MOryT ObiTb MCNO/b30BaHbl ANA KOMMbIOTEPHOM
PEKOHCTPYKUMM ceTen bHenok-b6enok B3ammopenctsum  (PPl) wu
nocneaylowero u3ydeHMa oOWMX XapPaKTEPUCTUK PaA3IMUYHbBIX TUMNOB
onyxonen. B 3tom wuccnegoBaHmm 6HbINO0 NpPOBEAEHO CpPaBHEHUE
3pPeKkTUBHOCTM 13 aBTOMATUYECKUX METOAOB ANA PEKOHCTPYKLUM
6enok-6enok ¢ cetamum 6enok-6en0K B3aUMOAENCTBUM CUCTEMDI
Pathway Commons, pPeKOHCTPYMPOBAHHbIMU BPYYHYIO 3KCNepTamMu.
Bblno noka3aHo, YTO HU OAMH U3 METOAOB He obnagaeT HauAyYLWUMU
NOKa3aTenAaMm BO BCEX TUMaX OMyxO/iei, HO rpynna M3 WecTu MeToaos,
BKAOYAA  METOAbl, OCHOBaHHble Ha  KOppenauuu, B3aMMHOWM
MHPOPMaLMM U perpeccun, MnOo3BONSAIOT PEKOHCTPYMPOBaATb CeTH,
KOTOPblE XOPOLWO COrNacylTcs C CETAMM, MNOCTPOEHHbIMU BPYYHYIO
3KCNepTamm.
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