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1. I'eHHBIE CETH B DIIOXY
BbICOKOIIPOMU3BOAUTEIIHHOTO
CEKBCHUPOBAHUSA

2. ba3bl TaHHBIX MO T€HHBIM CETIM

K.6.H., C.H.C. nab. 3BONOLUMNOHHON BUONHPOPMATUKM
N TeoOpeTnyeckom reHeTnkn Nruatbesa E.B.



TpaHCKPUNLUUOHHbIE PErynaTOpHble CeTn
(Transcription regulatory networks)
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TpaHcKpUNIIMOHHBIE PEryJISITOPHbIC CETH COAEPKAT Y3Jibl, 0003HAYAKOIIHE
O/IHOBPEMEHHO /IBA BU/1a 00bEKTOB:

1) ressl, OTHOCHIIIMECH K pacCMAaTPUBaeMoOil cucremMe;
2) TpPAaHCKPUIIIUOHHBIEC (PAKTOPBI, PeryJupyriIue IKCIPECCUI0 eHOB.
Tunel cBsa3ei (pedep) B TPAHCKPUIIIUMOHHBIX PEryJSATOPHBIX CETAX:

= (CTpeJIKH 0TOOPAKAT AKTUBALUIO (II0JABJICHUE) IKCIIPECCUH TeHA
=1 rpanckpunumonnsiM daxropom,

—  JluHu" 0T00paXKAIOT 0CI0K-0€JIKOBbIC B3AUMOICHCTBUA

IIpu oToOpakeHNHM TPAHCKPUIIIMOHHBIX PEryJSTOPHBIX CeTeH
He MPUHATO U300paxkaTh OTAEJIBHO I'eH U 0TAeJIbHO 0esIoK !!!

Reece-Hoyes JS, Deplancke B, Shingles J, Grove CA, Hope IA, Walhout AJ. A compendium of Caenorhabditis elegans regulatory transcription
factors: a resource for mapping transcription regulatory networks. Genome Biol. 2005;6(13):R110.



HUToru: BO3MOKHbIE IKCIIEPUMEHTAJbHbIE MOAXO0/AbI /ISl TOJYYeHU S JAHHBIX
JJI51 PEKOHCTPYKIUU TPAHCKPHUIIIMOHHBIX peryasiTopHbIx ceteii (TRN)

[Noaxoa 1. BoiABneHme cantos YyBCTBUTENIbHOCTU K [1HKa3e-| B reHome m
npeAcKkasaHue CanToB CBA3bIBAHUA TPAHCKPUNUMOHHbIX GaKTOPOB B
panoHax JHK, cooTBeTCTBYIOLWMX CanTam YyyBcTBUTENbHOCTM K [IHKa3e-|

Noaxoa 2. OueHKa addeKTa BbIKIHOYEHUA
aKTMBHOCTM TPAHCKPUMNUNOHHbIX GaKTOPOB
pa3nnyHbIMM cnocobamm (siRNA n 1.4.).




Iloaxoa 2: PeKOHCTPYKIMSI TPAHCKPHUIIIHOHHBIX peryasitopHbIx ceteid (TRN) Ha ocHoBe
nccjaenoBaHus 3pGeKToB BHIKJIKUYEHHS TeHOB ¢ moMombio SIRNA (MeTon)

AHaym3 JaHHbIX Koncopuuyma FANTOMS JIKCIEPUMEHT ¢ siRNA (= majble
10 DKCIIPECCHH B Pa3IHYHBIX THIIAX Mmoo4epeaHbIM HHTep(pepupylomue
KJIeTOK Yes1oBeka (Metoquka CAGE ) BLIKJII0YEHHEM PHK) moryT 6p11e
HCKYCCTBCHHO BBC/ICHDBI
‘ Kkaxa0ro us 18-tu TO

B KIICTKH JJIA HOKJIAayHa

¢ nomouibio SIRNA onpeaeaIéHHOro rexa.

Cnucok 18 Tpanckpum-
HMOHHBIX (AKTOPOB ¢
MOBBILICHHOM IKCIpeccuen B
¢pudpodIacTax

BrisiBjIeHHE T€HOB,
IKCNPECCUHA KOTOPBIX

(fibroblast-enriched transcription factors) + MeHsieTcsi HanboJiee
CHJIBHO B OTBCT HA

@ @ BMELIATEIbCTBO

S
[
S siRNA..
dudpodIacT-ciennPpuIHaA CeTh g = JT0 reHbl MUIIEHH,
TPAHCKPUIIIUOHHON peryJjsuuu ¢ peryaupyemMbic

SIRNA

(TRN)

ucciaenyeMbivu TO

/ TPAHCKPUNIIIMOHHBIX (AKTOPOB
C HanO0oJIbIIEeH 3HAYUMOCTHI0
+ 11 apyrux ¢paxkropos

Tomaru Y, et al + FANTOM Consortium, Shin JW, Suzuki H. A transient
disruption of fibroblastic transcriptional regulatory network facilitates
trans-differentiation. Nucleic Acids Res. 2014 Aug;42(14):8905-13



IMonxoa 2: PeKOHCTPYKIMA TPAHCKPUNMIMOHHBIX peryasTopHbIx ceteii (TRN) Ha ocHOBe
nccjaenoBanns 3PpGeKToB BLIKIHUYEHUsI TeHOB ¢ ToMoIlbio SIRNA (pe3yabTarhi)

dudOpodaacT-cnenupuIHaAA CETh
TpaHckpunuuonHoi peryasuuu (TRN)

XapakTepuCcTHKA y3JI0B B CETH M0 KOJIUYECTBY
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¢ HANOOJIbINIEeH 3HAYUMOCTRLIO + 11
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Tomaru Y, et al + FANTOM Consortium, Shin JW, Suzuki H. A transient disruption of fibroblastic transcriptional regulatory network
facilitates trans-differentiation. Nucleic Acids Res. 2014 Aug;42(14):8905-13



3apava B obuwem Buae:
PeKOHCTPYKUMA rpadoB perynaTtopHbiX reHHbIX CeTeU Ha OCHOBE AaHHbIX NO
aKcnpeccuoHHbIMm AAIHK-yunam

Tano: JKCNEPUMEHTa/IbHblE AAHHbIE NO Ha/10 NOCTPONTh:
HECKOJIbKUX BPEeMEHHbIX TOYKaXx ‘/”' ‘\\s‘
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O,Z[I/IH N3 3TANOB TCOPETHICCKOI'0O MMOAX0/1a: BBISIBJICHUC KJIAaCTCPOB
I'€CHOB ¢ KOHTPACTHBIMHU 3KCIIPCCCUOHHBIMHU XapPaKTCPUCTUKAMU
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Pradhan RN et al. Dissecting the brown adipogenic regulatory network using integrative genomics. Sci Rep. 2017 Feb 9;7:42130.



MocTpoeHue runoTes 0 peryiaTopHbiX B3aUMOAENCTBUAX MEXAY
reHamum OCHOBe AaHHbIX NO 3KcnpeccuoHHbIM AAHK-ynnam
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Pe3ynbTaTbl HEOAHO3HAYHbI, He06X0AMMA IKCNepuMeHTanbHaa npoBepkKa 11!

Komanos H.A., u np. TEHHBIE CETU. BaBunoBckwii s)xypHan reHeTuku u cenekuu, 2013, Tom 17, Ne 4/2, ctp.833-850



I'eHHbBIE CETH, TPAHCKPUIIIIMOHHBbIE PEryJISITOPHbIE CETH-

Yro panapiue ???? /x 4
r'd
7y o\
-\/ I'ennble ceT - MOJEKYISIPHO-TEHETUYECKUE CUCTEMBI, T .
obecreurBarome GopMUpoBaHUE PEHOTUTUYECKUX N N
XapaKTEPUCTUK OPTaHU3MOB (MOJIEKYIISIPHBIX, OMOXUMHYECKHX, L‘”T WA
CTPYKTYPHBIX, MOP(DOJIOrMYECKHUX, ITIOBESACHUYECKUX U T.1.) Ha LTEX;T
OCHOBE MH(pOPMAITHH, 3aKOJUPOBAHHBIX B UX TEHOMAaX.

2) TpaHCKPUIIIIMOHHBIE (DAKTOPHI, KOJUPYEMbIC

R ¢
'\/ TpanckpunuuonHblie peryaaTopubie cetn (TRN) — C
CETH, COJIEPKAIINE BEPIIUHBI, KaX1asi U3 KOTOPBIX
COOTBETCTBYET JABYM BHUJIaM OOBEKTOB:
1) rensl, OTHOCSIIIMECS K PACCMATPUBAEMON CUCTEME; U
4

JTAaHHBIMHA T€HAMH, ¥ PETYJIHPYIOIINE SKCIIPECCHIO N

IPYTUX T€HOB U3 IAHHOW CUCTEMBL.

Cern B3aMMOIeCTBUU MEKIYy reHaMu / 0eJIKaMu



N300pakeHns TeHHBIX CeTEH, a TAKKe JIObIX ceTel, ABJIAITCA rpapamMu.

I'pad (anmi. graph) — cCOBOKYIHOCTbH HEIYCTOTO MHOXKECTBA BEPIIUH U
Ha0OPOB Map BEPIIUH (CBA3EH MEX Ty BEpIIMHAMU = pedep); OCHOBHOU

OOBEKT U3yUYECHUSI MaTeMaTH4eCKON Teopuu rpados.
https://ru.wikipedia.org/wiki/ I'pa¢d (maTemaruka)

/ HeopueHntupoBanHoe peObpo coequHSET
HEYIIOPSIOYCHHYIO Napy BEPIIMH

94___ OpueHTnpoBaHHOE peOpo (= ayTra) COCTUHSIET

YIOPSAOYCHHYIO TTapy BEPIIUH

Kuaaccupukanus rpados mo Tunam BXOAsIIIMX B HUX pedep

HeopuenTupoBaHHublii rpad — 3170 OpHeHTHPOBaHHBII Ipad — 3TO Cmemannslii rpag sto rpad,
HEIyCTO€ MHOXKECTBO BEPIIIUH HEIYCTO€ MHOXKECTBO BEPIIIUH B KOTOPOM HEKOTOpBIC pEOpa

(=y3110B) U HEYNOPAMOYEHHBIX pedep (=Y3710B) U yIOPSI0UYCHHBIX MOTYT OBITb OPHEH-

(OpUEHTHPOBAHHBIX) pedep (ayr) TUPOBAHHBIMH, & HEKOTOPHIE -
S HEOPUEHTUPOBAHHBIMU.

IIpumep HEOPHUEHTHPOBAHHOTO [Tpumep oprueHTHPOBAHHOTO

rpaga. X1, x2, X3, )i4’ );5 _3 4 rpada. Xy, Xy, X3, X4, X5 — BEPIIHHbI [Tpumep cmemanHoro rpaga. Xq, X,,
BepuHb rpaga. al, a2, a3, a4, rpada. ay, 8,, s, 8y, 8s, ag— AYTH. X3, X4, X — BEPIIMHBI rpada. a;, a, —
a5, ab — peodpa.

IYTH. 83, 34, s, 85— pedpa.



Kunaccudgukanust rpados mo tunaM BXOAAIUX B HUX pedep

I'pad Ha3bIBaeTcsa ABYAOJbHBIM, CCJIKM CI'0 BCPIIUHBI MOXKHO

pa30UTh Ha JIBa HEMepeceKaromuxcs nmogMHoxkectra V1 u V2 Tax,
YTO BCSIKOE peOpO COCAUHSIET BEPIIMHY U3 IIEPBOr0 MHOKECTBA

V1 ¢ BepimHOM U3 BTOPOTro MHOKecTBa V2.

I'pad Ha3bIBaeTcsi K-T0JbLHBIM, €CIIH €70 BEPIITHHBI MOKHO
pa3ouTh Ha K Hemepecekarommuxes nogMaoxkectea V1, V2, ...,
VK, Tak, Tak, 4To He OyaeT peoep, COSAUHSIONINX BEPITHHEI
OJTHOTO Y TOTO K€ TTOJAMHOXECTBA

~

I'enHy10 ceTh MOKHO MPEJACTABUTH B BHJ€E ABY/I0JbHOI0 rpada:
1-b1ii TMII BEPIIMH — renbl, 0ejiku, PHK, MeTaboanThI
2-0il TUII BEPIIMH — NMPOLECCHI U PeryJsiTOPHbIe B3aUMO/IeiiCTBHS
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[Tpumep npymoasHOTO rpada.
[TepBoe MHOecTBO BepiinH (A,
F, H, C) u BTopoe MHOXXECTBO
sepuut (E, B, D, G).

IIpeacraBieHne TaHHBIX O
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Knaccudpukauua ceteit no Tunam BepLUuH U cBA3eH

WA
I'enHble ceTy — rpad ceT OPMEHTUPOBAHHBIM JIH00 CMEIIAHHBIN U //
MOJKET BKJIIOUATh BEPIIMHLI HECKOJbKHX THNOB: TeHbl, MPHK, Oenkwn, ‘/ ol '
HHU3KOMOJICKYJISIPHBIC COCAUHEHUS, PEaKIINU = VW [] . o
Tpanckpunuuonnbie peryiastopubie cetu (TRN) rpad cetu
C OPHEHTHPOBAHHBIH 1 BKJIIOYAacT BEPIIMHbI 0JTHOI0 THIIA,

ob6o3Havarorue (ogHoBpeMeHHO !!!) . 1) reHbl, oTHOCSIIHECS K
paccMaTprUBaeMOM CUCTEME; 2) TPAaHCKPHUIIIIMOHHBIEC (PaKTOPHI,
KOJMPYEMBIC TAHHBIMU F'€HAMHU U PETYJIUPYIOIINE IKCIIPECCHUIO
I'C€HOB

CeTtu B3anMoaeiicTBuil Me:K1y reHamu / 0ejikaMu - rpad ceTH
HEOPMEHTUPOBAHHBIH JIN00 CMENIAHHBIN, BKJIIOYAECT BEPUIUHDI,
O0JTHOT'0 THIIA, 0003HAYAIOIINE TCHEI U /HIN OCIIKH.

/ 4 y 4 \\

PeOpo (cBsI3b) MeKy BePIIMHAMM CETH MOKET 0003HAYATD:

a~ ' V4 A ~~

benok-  T'omonoruio mexay Koodkcnpeccuro — IIpHHAAI€KHOCTD CoBMecTHYI0
0eJIkoBOe reHamMu Jin0o reHOB/0eJIKOB K OJHOMY BCTPEYaeMoOCTh
B3aNMO- CTPYKTYpPHOE MeTadoIM4YeCKOMY- B TEKCTAaX

JAelCTBHE  CXOACTBO 0€JIKOB CUTHAJIBHOMY IIyTH crarei




Ceru B3auMoOaeCTBUI MeXKIy reHaMu / OeJIkaMu
CeTu B3auMoOAeiiCTBUUA MeKAY reHaMu / 0eJIKaMi IIMPOKO UCHOJIb3YHOTCH I

NNpEeaACTABJICHUA JAHHDbIX MNOJTHOI'CHOMHBIX HCCJIeI0OBAHUM

[Tpumep Nel: mpeacraBieHue ceTu 0e10K-OCIKOBBIX B3aUMOJICUCTBUIN MEXK Ty OCITKaMu
YeJIOBEKa, UMEIOIUMU B3aUMOJICHCTBUS ¢ OesikaMu Bupyca remarura C
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Pe6pa rpada o603Hagar0T OEIOK-
OCITKOBBIC B3aMMO/ICHCTBUS

B de Chassey et al. Hepatitis C virus infection protein network.// Molecular Systems Biology (2008) 4, 230.



Ceru B3auMoOaeCTBUI MeXKIy reHaMu / OeJIkaMu
CeTn B3aumMoaeiicTBUi MexK1y reHaMu / 0eJiIkaMi HIMPOKO MCIOJb3YHOTCH J1JIs

MpEaACTABJICHUA JAHHDbIX NOJTHOI'CHOMHBIX I/ICCJICIIOBaHI/Iﬁ

[Tpumep Ne2: mpeacTaBiaeHUE KOIKCIPECCUPYIONIUXCS TEHOB/TPAHCKPUNTOB YE€JIOBEKA Ha
OCHOBE aHaJn3a MaTTEPHOB aKcnpeccmﬂ nonyquHLIX xoHcoprimymom FANTOM
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FANTOM Consortium and the RIKEN PMI and CLST (DGT), et al. Promoter-level mammalian expression atlas.// Nature. 2014. V. 507. P. 462-470.



Ceru B3auMoOaeCTBUI MeXKIy reHaMu / OeJIkaMu
Kak crpouts ceTu B3auMoaAecTBUN MeKAy reHamu / oeaxamu ??

MHTepHeT-,D,OCTyI'IHbIe MH(I)OpMaLI,MOHHbIe KOMMNbOTEPHbIE CUCTEMDbI, MO3BONAKOLLNE
IKCTPArnpoBaTb AaHHblE MO CBA3AM PaA3/IMYHbLIX TUMOB MeXxXay I'eHaMVI/6el'IKaMVI
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Ceru B3auMoOaeCTBUI MeXKIy reHaMu / OeJIkaMu
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Informarion < o0 ”fcihmﬁéffffi?f Dathisy o aﬁfﬁ?ﬁ"nidiiifi by seorehed. yvaioed http://www.pathwaycommons.org/
ddwnlddThdt s freely available under the license terms of each contributing

dth



MporpammHo-uHPOPMaALUNOHHBLIU UHCTPYMeEHT STRING
(http://string-db.org/)

OO0t BUJT CETH B3aMMOJICHCTBUIM MEX Ty TeHAMU,
aHo: crnucok ~500 reHoB YeIoBEKa BOBJICUCHHBIMU B PETYJISIIIMIO MACCHI TEJa

7

% STRING

PPI Homology

B Coexpression
Textmining

Curated
databases

ba3bl JaHHBIX B3aMMOAEICTBHMH MeXK1y TeHAMU

849 Bu10B OPraHu3MoB ¢ MOMeTKOM “COIe”
1184 Bu10B OPraHU3MoB ¢ MOMeTKoii “Periphery”




CeTb, peKOHCcTpyupoBaHHana cuctemoit STRING,

SREBF2

dparMeHT
CeTH

/ M sresr1

BK/1lOYaeT B33MMOAEVICTBMH Pa3HbIX TUNOB

active interaction sources:
E Textmining E Experiments @ Databases E Co-expression

E Neighborhood E Gene Fusion |« Co-occurrence

minimum required interaction score:

medium confidence (0.400) =

highest confidence (0.900)
high confidence (0.700)

DW:
medium confidence (0.400)
low confidence (0.150) only - %

custom value
2nd shell: [ - none -

a

quick change:

o more proteins

° less proteins

VYci1oBHBIE 0003HAYEHUS

Known Interactions Predicted Interactions

—  from curated databases —  gene neighborhood

o e . . o e .
O—" experimentally determined O—{" gene fusions
=t gene co-occurrence

Others
—  textmining
Ot co-expression

—L" protein homology



OcHoBHbIe Tunbl B3aumogeictsmii B cucteme STRING

SREBF2

¥ SREBFL Known Interactions Predicted Interactions Others
9—  from curated databases 9—  gene neighborhood &— textmining
Bt experimentally determined (At gene fusions (Dl co-expression
&= gene co-occurrence —L2 protein homology

Experimentally determined - 6esok-0e1koBbIe B3auMoAelcTBHA U3 0a3 JaHHBIX (0a3bl,
pxoasiiue B IMEX consortium (HPRD, MINT, etc.), a tak:ke BioGRID)

From curated databases - coBMecTHast BCTpe4aeMoOCTh B META00JINYECKHX H CHTHAJIbHBIX
My TAX

Textmining — BcTpe4aeMoCTh B a0CTPAKTAX H TEKCTaX cTaTei
Coexpression — cxoaHbIe MATTEPHBI IKCIPECCHH T'eHOB

Protein homology — eTpykTypHoe cXoacTBO 0eJIkoB (HAMPHUMep, ceMelicTBa 0eJTKOB)

Szklarczyk D et al. The STRING database in 2017: quality-controlled protein-protein
association networks, made broadly accessible.Nucleic Acids Res. 2017 Jan
4;45(D1):D362-D368.



STRING: paHHble MOXHO CKa4aTb B TectoBom Buge !!

&

C | @ string-db.org/cgi/download.pl?Userld=KZzQ)_H2iEpx&sessionld=aTOEaFhHbX0Z

Q B W

7 STRING

Some of the files below can be made smaller (prior to downlcad),

Search Download Help My Data

by restricting the data to ane organism of interest. Choose an arganism here:

File
protein.links.v10.txt.9z (11 Gb)

protein. links detailed v10.txt. gz (16.7 Gh)

7.8 Gh)

protein.links. full.v10.txt.gz
pratein.actions.w10.txt.gz (5 Gh)
COG.links.v10net.gz {107.1 Mb)

COG links. detailed v10.txt.q7 (163.2 Mb)

File

protein.sequences.v10.fa.gz (2.2 Gh)
COG.mappings.viltxt.gz {127.6 Mb)
species. mappings.v10.tet.gz (19.1 Mb)
species.v]0xt (1471.8 Kb)
species.treen1 it (46.5 Khb)
protein.aliases.v10.txt.qz (636.2 Mb)
psicguic-mitab_2.5.v10.tar (3.4 Gh)

mapping_files (download directory)

File

database.schema.w10.pdf (119.1 Kk)
items_schema.v10.sql.9z (4.5 Ghb)
network_schemav10.sql.gz (21.4 GE)
evidence_schema.v10.sal.gz {301.9 Gk)

homology_schema.v10.5ql.qz (459.7 Gh)

Description Access

protein network data (scored links between proteing)

protein netwaork data (incl. subscores per channel); commercial entities reguire a license.

protein network data (incl. distinction: direct vs. interologs); all users require a licenss licenss required
interaction types for protein links (bugfix update 27.01.2017)
aasociation scores between orthologous groups

aszociation scores (incl. subscores per channel) commercial entities require & licenze.

Description Access
sequences of the proteins in STRING (can be used as a blast db)
orthologous groups (COG= NOGs KOGs,...) and their proteina
presence | shsence of orthalogous groups in species

organisms in STRIMG

STRING tree of species

aliazes for STRING proteina: locus names, accessions, descriptions...

protein network data in PSI-MI MITABZ.5 {PSICQUIC) format

separate identifier mapping files, for several frequently used name_spaces...

Description Access
STRING database schema

full database, part |: the players (prateins, species, COGs..) lizense required
full database, part II: the networks (nodes, edges, scores,...) license required

full database, part |1l interaction evidence {datasets, abstracts, prediction: license required

full database, part IV: homalogy data (zll-against-all SIMAP similarity searches) license required




Ceru B3auMoOaeCTBUI MeXKIy reHaMu / OeJIkaMu
Kak crpouts ceTu B3auMoaAecTBUN MeKAy reHamu / oeaxamu ??

MHTepHeT-,D,OCTyI'IHbIe MH(I)OpMaLI,MOHHbIe KOMMNbOTEPHbIE CUCTEMDbI, MO3BONAKOLLNE
IKCTPArnpoBaTb AaHHblE MO CBA3AM PaA3/IMYHbLIX TUMOB MeXxXay I'eHaMVI/6el'IKaMVI

emon 00

bl " STRING - functional protein
TP e association networks
string-db.orq/

ORGANISMS | PROTEINS | INTERACTIONS

2031 | 9.6mio | 184 mio

SEARCH
BN W

EMANIA

GeneMANIA he ps you predict the function
our f t es md gene sets

GeneMANIA
http://genemania.orqg/

_ Downloads Apps FAQ  Publications  Contact

Pathway Commons .
Pathway information. Single point of access. Pathway CO m m O n S - A RESO U rCE fO r B | 0 I Og | Cal
Pathway Analysis
I’n"‘fﬁlﬁ?l ‘52’2”22 “iih“?iéf:f?i?fi‘i? f?.eTl?aif(.fif‘;’éidiijfi.“; feiiii‘e‘;" '12";7”3*; http://www.pathwaycommons.org/

dth



GeneMania
http://genemania.org/

GeneMANIA helps you predict the function
of your favourite genes and gene sets.

ndexing 2,152 association networks containing
537,599 442 interactions mapped to 166,084 genes from 9
organisms

Pecypc, mo3Bossitoniuit onpeaessTh GyHKIIMOHAIBHOCTh TEHOB U HA0OPOB T'€HOB.
HNwmeer nBe peanuszanuu: MHTEpHET-JOCTYIIHYIO, 4 TAKKE KaK [JIArMH CUCTEMBI
Cytoscape

Zuberi K, Franz M, Rodriguez H, Montojo J, Lopes CT, Bader GD, Morris Q. GeneMANIA
prediction server 2013 update. Nucleic Acids Res. 2013 Jul;41(Web Server issue):W115-22.



GeneMania
http://genemania.org/

Pecypc, mo3BosseT padborars ¢ 9-10

BHUIaMH OPraHnU3MOB

O % Arabidopsis thaliana

O A8 Caenorhabditis elegans
O »m Danio rerio

@] m Drosophila melanogaster
O <22, Escherichia coli

[ ’n\ Homo sapiens

@] ,El Mus musculus

O #M Rattus norvegicus

Bl O @&, Saccharomyces cerevisiae

GENEMANIA

GeneMANIA helps you predict the function
of your favourite genes and gene sets.

N\
\

-

N N S N N

JAaHHBIC PA3JIMYHBIX THIIOB!:

Networks €
» Atiributes

» Co-expression
» Co-localization

» Genetic interactions

» Pathway

» Physical interactions
» Predicted
» Shared protein domains

» Uploaded

# Customise advanced options

GENEMANIA

N\
/A TaxoKe BeIOMpaTh (KOMOMHHPOBATH)

N -



Pe3yabTaT TecTOoBOIrO 3anpoca k GeneMania

B WO

. 3anpoc conep:xaJ 10 renoB yea0BeKa:
a » Shared protein domains
L T INS, INSR, POMC, SREBF1, PPARG,
) I
& PPARA, NPY, NPY1R, PCSK1, CREB1
Cucrema nmocrpownsia cBsizu me:xkay 10-10 renHamu
N JOMMOJIHUJIA CITMCOK 'EeHOB HOBBIMHU I'€eHAMM,
HMCHOUIINMU MAKCUMAJIBHOC KOJINYICCTBO cBs3en
C 'TCHAMM U3 CIIMCKa
©)
> v IS : ¥ )
1\ i & » Physical interactions
I 507
. & » Pathway
©. @
. (4 »Co-e.xpression
e eeneenbe. ~\ z B & bSha;ed protein domains:{
[ I[Ba cnocoﬁa ! o g & » Genetic interactions
: : ¢ : ——
: npeacraBJdCcHUA : :
| MOJY4YeHHOTO i__> O
\_ pe3yJibTaTa J @ O

o ——————————— - N

7 Onmus aas
COXPaHEHHUs JAHHBIX
B TEKCTOBOM BH/I€
(Tabauna)

o ———
\—————— -




CeTtu B3auUMOeliCTBHI MeK1Yy reHaMu / OeJIKkaMu
Kak crpouTsh ceTd B3auUMOIeCTBUI MeKAY reHamu / 0ejakamMu ??

NHTepHeT-a0CTynHble MHGOPMALMOHHbIE KOMMNbIOTEPHbIE CUCTEMbI, MO3BOAAIOLWME
3KCTParMpoBaTb AaHHbIe MO CBA3AM Pa3/IMUYHbIX TUMOB MeXAay reHamun/6enkamm

STRING = funCtlonaI proteln GENEMANIA _ Downloads Apps FAQ  Publications  Contact
association networks == | GeneMANIA
string-db.org/ ) _ :

tp.//qenemanla.orq/ Pathway Commons

Pathway information. Single point of access.

Pathway Commons
- A Resource for Biological Pathway
http://www.pathwaycommons.org/

Network Data Integration, Analysis, and Visualization in a Box . L 2

Cytoscape - Network Data
Integration, Analysis, and
Visualization in a Box




Pathway Commons
http://www.pathwaycommons.org/

Version 8: Over 42 000 Pathways and 1 350 000 Interactions from 22 Data Sources

_ Downloads Apps FAQ  Publications Contact

Version 8: Over [[EIETT ey 2nd [[E=T ey from 22 Data Scurces

Pathway Commons

Pathway information. Single point of access.

S s Pathway Commons aims to store
and disseminate knowledge about
Apps biological pathways. Information
RURE Is sourced from public pathway
55 - =1\ databases and is readily searched,
)ooooﬁo@% -n B tiee visualized, and downloaded. The
P v STT— am data is freely available under the
e license terms of each contributing
database.

Computational Biologists & Software Developers
Build apps. Dig into BioPAX. Use R

Y @

RESTful API BioPAX & PC Analyzer @
BioPAX level 3 integra dd Language specification Biocon pakg
Programmatic accss PaxTools Java library Biol p«xa

Cerami EG1, Gross BE, Demir E, Rodchenkov |, Babur O, Anwar N, Schultz N, Bader GD, Sander C. Pathway Commons, a
web resource for biological pathway data. Nucleic Acids Res. 2011 Jan;39(Database issue):D685-90.



Pathway Commons: HcTOYHUKH JaHHBIX (7) 10 ceTsIM
W3 Bcex pecypcoB ObLIM B3SITHI JaHHBbIE, OTHOCsIIIHecs K Buay Homo sapiens

-‘Eeactcme Reactome

Reactome v56 (only '"Homo sapiens.owl') 31-Mar-2016 (BIOPAX)

URI: http://pathwaycommons.org/pc2/reactome
All names (for data filtering): reactome

Contains: 2007 pathways, 14427 interactions, 35835 participants

LATIONAL
NI

NetPathm NetPath

NetPath 12/2011 (BIOPAX)
URI: http://pathwaycommons.org/pc2/netpath
All names (for data filtering): netpath
Contains: 27 pathways, 6347 interactions, 3266 participants

NCI Pathway Interaction Database: Pathway

IN

G |
sl NCI Curated Human Pathways from PID (final); 27-Jul-2015 (BIOPAX)
URI: http://pathwaycommons.org/pc2/pid

All names (for data filtering): pid,nci pathway interaction database: pathway
Contains: 745 pathways, 14707 interactions, 10531 participants

(HumanCYC
plaerimth HumanCyc

HumanCyc 19.5; 27-Oct-2015;

under license from SRI International, www.biocyc.org (BIOPAX)

URI: http://pathwaycommons.org/pc2/humancyc
All names (for data filtering): humancyc,biocyc
Contains: 302 pathways, 7102 interactions, 5896 participants

AIEY PANTHER Pathway
PANTHER Pathways 3.4 on 18-May-2015
(auto-converted to human-only model) (BIOPAX)
URI: http://pathwaycommons.org/pc2/panther
All names (for data filtering): panther,panther pathway,pantherdb
Contains: 272 pathways, 4700 interactions, 6703 participants

KEGG Pathway

KEGG 07/2011 (only human, hsa* files),
converted to BioPAX by BioModels
(http://www.ebi.ac.uk/biomodels-main/) team (BIOPAX)
URI: http://pathwaycommons.org/pc2/keqq
All names (for data filtering): kegg,kegg pathway
Contains: 122 pathways, 3566 interactions, 3355 participants

. WikiPathways

WikiPathways - Community Curated Human Pathways; 29/09/2015
(human) (BIOPAX)
URI: http://pathwaycommons.org/pc2/wp
All names (for data filtering): wikipathways
Contains: 333 pathways, 9758 interactions, 9584 participants



http://www.wikipathways.org/
http://pathwaycommons.org/pc2/wp
http://www.reactome.org/
http://pathwaycommons.org/pc2/reactome
http://pid.nci.nih.gov/
http://pid.nci.nih.gov/
http://pid.nci.nih.gov/
http://pid.nci.nih.gov/
http://pid.nci.nih.gov/
http://pid.nci.nih.gov/
http://pid.nci.nih.gov/
http://pid.nci.nih.gov/
http://pathwaycommons.org/pc2/pid
http://www.humancyc.org/
http://pathwaycommons.org/pc2/humancyc
http://www.pantherdb.org/
http://www.pantherdb.org/
http://pathwaycommons.org/pc2/panther
http://www.genome.jp/kegg/
http://www.genome.jp/kegg/
http://pathwaycommons.org/pc2/kegg
http://www.netpath.org/
http://pathwaycommons.org/pc2/netpath

©oONOoOORWDNE

11.
12.
13.
14,
15.
16.
17,
18.

Pathway Commons : iCTOYHHKH JAHHBIX 10 CBA3SAM

U B3aUMOJEHCTBHSIM B CETHAX
(http://www.pathwaycommons.org/pc2/datasources)

PhosphoSitePlus PhosphoSite Kinase-substrate information; 15-Mar-2016 (BIOPAX)
HPRD PSI-MI Release 9; 13-Apr-2010 (PSI_MI)

Database of Interacting Proteins DIP (human), 14-01-2016 (PSI_MI)

BioGRID Release 3.4.135 (human and the viruses), 24-Mar-2016 (PSI_MI)

IntAct (human only; 'negative' files removed), 16-Feb-2016 (PSI_MI)

IntAct Complex (human), 16-Feb-2016 (PSI_MI)

BIND (human), 15-Dec-2010 (PSI_MI)

CORUM (human), 17-Feb-2012 (PSI_MI)

Transctiption Factor Target data from Collection 3 in MSigDB (originally from:
TRANSFAC Public, by BIOBASE, QIAGEN); version 7.4 (BIOPAX)

. Human miRNA-target gene relationships from MiRTarBase; v4.5, 01-NOV-2013

(converted 13-MAR-2015) (BIOPAX)

DrugBank v4.3 converted to BioPAX from the original XML dump (BIOPAX)

Recon X: Reconstruction of the Human Genome, converted from SBML; 2.03 (BIOPAX)
Comparative Toxicogenomics Database (human), 20150603 (BIOPAX)

Small Molecule Pathway Database 2.0, 07-Jul-2015 (BIOPAX)

INOH 4.0 (signal transduction and metabolic data), 22-MAR-2011 (BIOPAX)

ChEBI Ontology v138, 01-Apr-2016 (WAREHOUSE)

UniProtKB/Swiss-Prot (human), 16-Mar-2015 (WAREHOUSE)

Selected whole-source id-mapping files (to ChEBI) from UniChem (manually
edited/fixed/sorted), 29-Dec-2015 (MAPPING)



CeTtu B3auUMOeliCTBHI MeK1Yy reHaMu / OeJIKkaMu
Kak cTpouTh ¥ aHAJIU3MPOBATH CETH B3aMMOACHCTBMU MexKAy reHamu / oejakamu 2?

NHTepHeT-a0CTynHble MHGOPMALMOHHbIE KOMMNbIOTEPHbIE CUCTEMbI, MO3BOAAIOLWME
3KCTParMpoBaTb AaHHbIe MO CBA3AM Pa3/IMUYHbIX TUMOB MeXAay reHamun/6enkamm

STRING - functional protein GENEMANIA
aSSOCiation netWOI'kS p— : GeneMAN IA XN oo o:0s Avps FAQ  Publications  Contact
Version 8: Over (2T and [ECTECIaIees from 22 Data Sources

string-db.org/

tp://qenemania.orq/

Pathway Commons

Pathway information. Single point of access.

P:
In

Pathway Commons =i
- A Resource for Biological Pathway Analysis
http://www.pathwaycommons.org/

Network Data Integration, Analysis, and Visualization in a Box . L 2

Cytoscape - Network Data
Integration, Analysis, and
Visualization in a Box




Cytoscape - koMnbplOTEpHAs CUCTEMA, IIpeAHa3HAYCHHAs JJIsl BU3YyaInu3aliu
CeTEeN MEXMOJIEKYIISIPHBIX B3aUMOJIEUCTBUM ( http://www.cytoscape.org/)

& Cytoscape

Ob6nacmu _ucnosnb308aHUA:

buonozusa

Coyuonoeus (Social Science)

O6wuli kKomnneKcHolili cemesoii aHanu3 (General Complex Network Analysis)

Franz M1, Lopes CT1, Huck G1, Dong Y1, Sumer O1, Bader GD1 Cytoscape.js: a graph theory library for visualisation and
analysis. Bioinformatics. 2016 Jan 15;32(2):309-11.

Lopes CT1, Franz M, Kazi F, Donaldson SL, Morris Q, Bader GD.
Cytoscape Web: an interactive web-based network browser. Bioinformatics. 2010 Sep 15;26(18):2347-8.



Cytoscape becnaamHaa KOMNbOTEPHAsA CUCTEMA, KOTOPYIO MOXKHO CKayaTb U YCTAaHOBUTb
Ha NepCcoHaJIbHOM KOMMbloTepe

i, Download Cytoscape 3.4.0

Please install Java 8 first 1o use Cytoscape.

nger supported

License Agreement

OcHoeHble mpeboeaHuUA K KOmnoomepy:
- 64-6umHasa cucmema
- Hanuyue Java 8

Franz M1, Lopes CT1, Huck G1, Dong Y1, Sumer O1, Bader GD1 Cytoscape.js: a graph theory library for visualisation and
analysis. Bioinformatics. 2016 Jan 15;32(2):309-11.

Lopes CT1, Franz M, Kazi F, Donaldson SL, Morris Q, Bader GD.
Cytoscape Web: an interactive web-based network browser. Bioinformatics. 2010 Sep 15;26(18):2347-8.



Jocmouncmea cucmemur Cytoscape ( http://www.cytoscape.org/)

& Cytoscape

K Introduction ,

=Cytoscape - KOMNbIOTepPHaa nporpamma (cucrema), (KomnbtotepHana naarpopma),
(naket nporpamm) c omkpbIimbim UCX00HbIM KOOOM, 3TO NO3BONAAET KOMMNbIOTEPHbIM
cneuMannucTam BCEro mmpa yuyacrtsoBaTb B pa3sutum Cytoscape.

'¢VHKLI,VIOHMpYET OT/1a)KEHHAaA cUMCTeMa OTC/IeXKUBAHUA OWNOOK.

"BbonbLUOE KONNYECTBO BO3MOXKHOCTEM ANA aHANN3a, MOCKO/IbKY OT/IaXKeH MeXaHU3M
Aob6aBneHna HOBbIX GYHKLMOHANbHbIX Mogynei nporpammbl B BUAE NAarMHoOB
(annnetos = Apps (formerly called Plugins)).

» Ka)kablii NarMH onucaH B oT4e/1IbHOMU Ny6AnKaLumM B peueH3npyemom KypHane.
* OaHa U3 caMbiX LUTUPYEeMbIX Nporpamm (KOMNbIOTEPHbIX CUCTEM)

= ECTb BO3MOXHOCTb YUUTbIBaTb NPU BU3yaansauum AonNoJAHUTE/NbHbIe JaHHble MHOTUX
pa3nnyHbIX TMNOB (PYHKUMOHaNbHAA aHHOTaLUMA, MHPopmaLma 06 ypoBHe 3Kcnpeccuum

reHos u np.)
Franz M1, Lopes CT1, Huck G1, Dong Y1, Sumer O1, Bader GD1 Cytoscape.js: a graph theory library for visualisation and
analysis. Bioinformatics. 2016 Jan 15;32(2):309-11.
Lopes CT1, Franz M, Kazi F, Donaldson SL, Morris Q, Bader GD.
Cytoscape Web: an interactive web-based network browser. Bioinformatics. 2010 Sep 15;26(18):2347-8.



Cytoscape — pyHKUUOHUPYyem omaaxceHHas cucmema omcaexcusaHusa owubok (6azos)
npozpammel http://chianti.ucsd.edu/cyto_web/bugreport/bugreport.php

Cytoscape ntroduction~ Download Apps Documentation ~ Community - Report a Bug

Cytoscape Bug Report Form

Please Read before Submitting New Bug

Please use this form to report reproducible Cytoscape bugs. It is helpful if you can confirm that the bug is reproducible on another computer. Please use the
Cytoscape helpdesk instead to ask general questions about Cytoscape, including guestions about Cytoscape installation problems and installing apps

All fields are required, attachment is optional
Name
Email
Cytoscape version

Operating system |Windows

Subject

Problem description — including steps to reproduce and necessary data

Optional, Attachments (Session files, data files, screen-shots, etc.)
Buibepute dhaiin | Paiin He Buibpan




Cytoscape App Store — calim, unmezpupyrowuli ece naa2uHsl (annaemsoi)
http://apps.cytoscape.org/

Search the App Store

7 L Set Started with the App Store
TemaTnueckuii S Newest Releases ,_ _,
Categories

KaTaJor collections @ Rene @ EClerize @
data visualization ~ ) -
l‘l.]'lal"I/IHOB ‘lj_n: Regulatory Metwork Enhancing

network generation Plugin - RENE allows users to

graph analysis

online data import CytoMCS @ . ClueGO @.
network analysis
¥ Computes the maximum ¢ omman Creates and visualizes a

clustering edge subgraph for multiple large
integrated analysis

functicnally grouped network of

enrichment analysis ) ) )
CluePedia; A ClueGO plugin for Assemble Predicted Clusters For
pathway insights using integrated better Proteins Cluster Detection

utility K CluePedia @ s PCM @

data integration
systems biology
layout

. more newest releases »
visualization

ontology analysis Top Downloaded Apps
network comparison

local data import

. ClueGO @ BiNGO @
pathway database :
I ¥ Creates and visualizes a BlNGO Calculates overrepresented GO

import functionally grouped network of terms in the network and display
more »

Imperts interaction networks from
public databases from a list of

CluePedia: A ClueGQO plugin for
pathway insights using integrated

GeNeHANIA  GeneMANIA & : §  CluePedia 500
| R
!

om = -

- e

LitSearch  AgilentLiteratureSearch @ A mcope  MCODE @
- -- o™
TN ¥ Mines scientific literature to find Clusters a given network based on
- publications related to search terms topology to find densely connected

more ton downloads »




Ilnarnabl Cytoscape mosy4aT myTeBKY B KM3Hb B (popMe
ny0JUKAIMU B PELlEeH3UPYEMOM KypHaJie.
| S NCB Resowoes @ Howo® ________________________ Ssmnoncsk

Pub‘!]ed.gau PubMed v | (Cytoscapel[Title]) AND (plugin[Title] OR App[Title] OR applic: (EZiz)
e LR AL Lee Create RSS Create alert Advanced Help
Article Format: Summary ~ Sort by: Most Recent~ Per page: Filters: Manage Filters
types 20~
Clinical Trial Find related d -
Review Send to - ind related data
Customize ... Database:
Select v
Text Search results
availability
Abstract Items: 1 to 20 of 78 Page |1  of4 Next>
Free full text
Full text The Author(s) BMC Bioinformatics 2017, 18(Suppl 1):28
) A Cytoscape app for motif enumeration with ISMAGS. DOI 10.1186/512659-016-1427-5 BMC Bioinformatics
zz;“:?:ns 1. Van Parys T, Melckenbeeck |, Houbraken M, Audenaert P,
Pickavet M, Demeester P, Van de Peer Y.
Reader comments o . .
Trendi Hicl Bioinformatics. 2017 Feb 1;33(3):461-463. doi:
rending arlicles 10.1093/bicinformatics/btwB26. No abstract available.
Publication PMID: 28158465 . . @(‘.mssMa[k
Simil icl .
dates Orthoscape: a cytoscape application for
5 years

10 years O} MORO: a Cytoscape app for relationship analysis betw grouping a nd visualization KEGG based

Custom range... 2. modularity and robustness in large-scale biological netw

epecies Truong CD, Tran T, Kwon YK. gene networks by taxonomy and
Humans BMC Syst Biol. 2016 Dec 23;10(Suppl 4):122. doi: 10.1186/s12918 h I . . I
Other Animals 3 Omo Ogy prInCIP eS
PMID: 28155725  Free PMC Article
Similar articles Zakhar Sergeevich Mustafin'!, Sergey Alexandrovich Lashin'2™, Yury Geargievich Matushkin',
Konstantin Viadimirovich Gunbin' and Dmitry Arkadievich Afonnikov'?

Clear all

From The International Conference on Bicinformatics of Genome Regulation and Structure\Systems Biclogy (BGRS\SB-2016)
Movosibirsk, Russia. 29 August-2 September 2016

Abstract

Background: There are many available software tools for visualization and analysis of biological networks. Among
them, Cytoscape (http://cytoscape.org/) is one of the most comprehensive packages, with many plugins and
applications which extends its functionality by providing analysis of protein-protein interaction, gene regulatory and
gene co-expression networks, metabolic, signaling, neural as well as ecological-type networks including food webs,
communities netwaorks etc. Nevertheless, only three plugins tagged ‘network evolution’ found in Cytoscape official
app store and in literature. We have developed a new Cytoscape 3.0 application Orthoscape aimed to facilitate
evolutionary analysis of gene networks and visualize the results.

Results: Orthoscape aids in analysis of evolutionary information available for gene sets and networks by highlighting: (1)
the orthology relationships between genes; (2) the evolutionary origin of gene network components; (3) the evolutionary

pressure mode (diversifying or stabilizing, negative or positive selection) of orthologous groups in general and/or
branch-oriented mode. The distinctive feature of Orthoscape is the ability to control all data analysis steps via

Mustafin Z.S., Lashin S.A., Matushkin Y.G., Gunbin K.V. and Afonnikov D.A. BMC Bioinformatics 2017, 18(Suppl 1):28




Bo3moxnocTu Cytoscape

B o0GacTtu MoeKyIsSIpHOM OHMOJIOTHMH, CHCTEMHOU OMOJIOTUH , TEHOMHUKHU U IIPOTEOMUKH .

[IpuHuMaTh (3arpyskarhb) JaHHBIE O MOJEKYJISIPHBIM U TEHETUYECKUM B3aUMOJICCTBUSIM B

CTaHAApPTHBIX popmaTax:

Simple interaction file (SIF or .sif format)

Nested network format (NNF or .nnf format)

Graph Markup Language (GML or .gml format)

XGMML (extensible graph markup and modelling language).

SBML, BioPAX, PSI-MI Level 1 and 2.5, GraphML, Delimited text, Excel Workbook (.xls, .xlsx)
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Bo3moxnocTu Cytoscape (nmpoaoJikeHnne)

B obmactu MOHCKVHHDHOﬁ 6I/IOJ'IOI‘I/II/I, CHUCTEMHOU OMOJIOTHH , TCHOMHUKH U ITPOTCOMUK
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Bo3moxnocTu Cytoscape (nmpoaoJikeHnne)

B o0GmacTti MOJIEKYIIpHON OHMOIOTHH, CUCTEMHONW OMOJIOTUH , TEHOMHUKHU U IIPOTEOMUKMH .

BI/IBY&HHBH})OB&TB N aHAJIU3UPOBATb JAHHBIC O 'CHHBIX CCTAX YCJIIOBCKA (TaKI/IX
kak WikiPathways, Reactome, KEGG).
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Cytoscape - pexum
Bm3yanmsanuu «By defaulty

JHuarpamma _)

Cytoscape - pexxuM BU3yalIn3aIiuu
«Import as a Network»

http://opentutorials.cgl.ucsf.edu/index.php/Tutorial:WikiPathways_App



IIpumepsl BU3yaiM3aunum JaHHBIX ¢ moMombio Cytoscape
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Bo3moxknocTu Cytoscape (mpoaoJizkeHue)

OO0 KOMIIJIEKCHBIN CETEBOM aHaIN3

*MoXeT NPUMEHSITHCS B JTIOOBIX OTPACIISIX 3HAHUH, TJI€ UCIIOJIB3YETCSl CETEBOE
PEACTABICHUE TAHHBIX.

*]loacyer CTaTUCTUKY 10 Pa3JIMYHbIM XapaKTEPUCTUKAM CETEU
[ lonCK KpaTyalIuero myTyu MeXy BEPLUIMHAMUA
*BbIABIICHUE KIACTEPOB C UCIIOIBb30BAHUEM HECKOJIBKUX AJITOPUTMOB

*Mo’keT OBITh UCITOJIb30BaH COBMECTHO C JIPYTUMHU IOMYJISIPHBIMU
nporpaMmamMu 15 anaiauza rpados (igraph, Pajek, or GraphViz)



YacTb 2.

[lpeacTtaBneHne reHHbIX CeTeN
B Oaszax OaHHbIX.



Kak mocrpouTh reHHYI0 ceTh ?
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NupopmannoHHbIC UCTOYHUKHU 1JISI PEKOHCTPYKIMM F€HHOM CeTH

~
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NupopmannonHbie pecypcenl, MoJie3HbIe 11
PEKOHCTPYKIUM CeTell MOI'YT COAEPkKATh:

XapaKkTepuCTUKN 00bEKTOB, ABJISIIOIIUXCH KOMIIOHEHTAMHU F€HHOM CETH
(rensl, 0eaxu, MPHK, MmuPHK, meTa6oauTsl u 1.1.) (EntrezGene, UniProtKB,
miRBase, KEGG COMPOUND)

JlaHHbIe 0 B3aMOAeCTBUAX MEKAY 00bEKTAMU B T€HHOM CeTH
(peryastopublie (T®->ren muiensb - The Interactome), 6e/10k-0e1K0BbIE
(BioGRID), PHK-0eko0BbI€, BIUTHHE HU3KOMOJIEKYJISIPHBIX COeTMHEHH Ha
AKTHUBHOCTD 0€JIKOB)

JIaHHBbIE 0 CTPYKTYPHBIX MOAYJISIX TeHHOI ceTH (MeTadoJnuecKkune myTH,
curHajabHble myTH -KEGG Pathway, Reactome, WikiPathways)

Juarpammbl reHHbIX ceteii (WikiPathways, GeneNet)



CBeaeHus o basax gaHHbIX N0 MeTabonnyecknm U curHanbHbIM Ha Bab-canTte
XypHana NAR (http://www.oxfordjournals.org/nar/database/c/)
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XapakTepucTuka
HHPOPMAIMOHHBIX PECypPCOB,
IOJIE3HBIX U1 PEKOHCTPYKIUHU
ceren

~

Urnarnesa E.B., Aponnnkos JI.A., Komuanos H.A.
HNHuTepHeT-nocTynmHbie HHGOPMAIIMOHHBIE PECYPCHI TT0
TCHHBIM CETSM, BKITIOYAIOIIUE JAaHHBIC 110 YEIIOBEKY U
YKUBOTHBIM. BaBUJIOBCKUI JKypHaI TEHETUKHU U
cenekiuu. 2017; 21(8):895-902

\ http://www.bionet.nsc.ru/vogis/download/06_Ignatjeva.pdf j

ﬁ7 MH(GOPMALUOHHLIX PECYPCOB.
1) TMIIBI HAKOTUIEHHOM HH-

dbopmanmu;

2) criocoOBI peACTaBIeHUs HUHGOPMAITUY;

3) crmocoObl HAMMOTHEHHS 0a3 JaHHBIX,
4) OCHOBHBIC HCTOUYHUKH MH(POPMAIINH,

5) nmpo-TpaMMHBIE CPENICTBA, TTO3BOJISIFOIITHEC

OCYHICCTBIIATH ITIOUCK U aHAJIN3
JaHHBIX

HNudopmarnmonnoe conepxanue 6a3 B 2017 1.
onucano B [IPUJIOXKEHUN

http://www.bionet.nsc.ru/vogis/download/pict-2017-
21/appx13.pdf

Online resources on gene netwaorks
contalning human and animal data

EV. lgnatieva, DA Afonnikowv

N.A. Kelchanow

TaGnuya 1. MHTepHeT-gocTynHee B33kl QAHHEX N0 FEHHEIM CETAM, METABONMYSCHUM 1 CUTHANEHEIM MYTAM, NYTAM PErYNALMK ARy
BUONOTHHECKX MPOLECCOR i1 MONEKY TADHO=MeHETHHECKUM B3aMMOOENC TEMAM (NpefcTasneHsl B andasuTHOM NOPAGKE)
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B nekuuu Ne 4 6yaeT AaHa XapaKTepPUCTUKa 6a3 AaHHbIX MO reHHbIM CeTAM, a
TaKKe No metabosMYeCKUM U CUrHa/IbHbIM NYTAM:

1) GeneNet — NUunlr CO PAH , rHoBocnbupck
http://wwwmgs.bionet.nsc.ru/mgs/gnw/genenet/

2) KEGG Kyoto encyclopedia of genes and genomes:
integrated suite of databases on genes, proteins, and metabolic pathways
http://www.genome.ad.jp/kegg

3) MetaCyc Metabolic Database http://metacyc.org/
+ BioCyc (Database Collection) https://biocyc.org/

4) Reactome http://www.reactome.org/

5) WikiPathways http://www.wikipathways.org/index.php/WikiPathways

7) Signor http://signor.uniroma2.it/

8) SPIKE http://www.cs.tau.ac.il/~spike/

8) BioCarta https://cgap.nci.nih.gov/Pathways/BioCarta Pathways
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ABSTRACT
The GeneNet system is designed for collection and

of the manifold data on the expressiol
and changes in the concentration of]
macromolecular interactions, enzymatid
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ABSTRACT
The GeneNet system is designed for collection and

signal transduction pathways and kinetic character-
the

current version of the database is now implemented
using ORACLESI; (i) the capacities to describe
the structure of the protein complexes and the
interactions between the units are increased;
(i) two tables with kinetic constants and more
detailed descriptions of certain reactions were
added; and (iv) a module for kinetic modeling was
mpplemented. The curent SRS reiesse of the
neNet database contains 37 graphical maps of
g-m networks, as well as descriptions of 1766 pro-
teins, 1006 genes, 241 small molecules and 3254 rela-

constants. Information distributed between 16 inter-

of the manifold data on the expression regulation of genes
and changes i the concentration of their product. the
macromolecular interactions, enzymati reactions, the effects
of exteral agents, signal transduction pathways. (© name
few. The GeneNel diagrams
functional organization of the gene netwosk (1) that controls
paricals processes in culanyoes (0. The Geneets s i
not to give a detz
ons f o the gene o prten structes all s 13 vilaie
from the other established databases. The iniention is (o
e detail, the relationships between the gene

network units and regulatory influences on the relationships
(7). The information from. the GeneNet database is further
used in the developing of kinetic computer models of various
biological processes (8).

GeneNet MODULES

The GeneNet sysiem consists of the following functional
modules:

@ the structural and

1980journal
publications. SRS release of the GeneNet database,
the graphical viewer and the modeling section
are available at http:/wwwmgs.bionet.nsc.nu/mgs/
gnwigeneneti.

INTRODUCTION

Systematic arrangement and analysis of a variety of data
subsets present o challenge. The GeneNet system (1) was
developed 1o respond to the challenge. The widely available
spesilzed dutabaser, sch a2 KEGG (2) BioCars (tpd

w biocarta.convindex asp). BIND (3), TRANSPATH (4)
S MetaCye (5. among fhers.areconecrned with metabolic
or signal transduction pathways. The GeneNet workbench is
more versatile, enabling the description of functions and
regulation of complicated biological systems on the basis

functional organization of the pene and metabolic
‘networks, their lementary units (proteins, genes, RNAS.
fmall_moleule. <le) and. olementary iracions

‘etween the units (1);
@ 2 grphical viower thai allows dislay o the simuctur of
petvork and nerctos of s unis s 8

bk ey

(6 2 section of computer modelng of gene netvaris;

(@) software for analysis of the graph sinucture of gene net-
work and its functional characteristics (9):

) a_graphical editor cnabling the consiruction of new
diagrams and to modify the existing ones, (o add new
information o the database.

It should be noted that the user can request the softwase for
analysis and the graphical editor in the GeneNet licensed
Version only. For this reason, the descriptions of these ools
are omitied here. Furthermare. the licensed GeneNet version

o whom comesponence should b addressed Tel +7 3432 J38110; Fax: 47 3631 33177K; Email cinaskot® Bona mc s

e
ersionof

Usen are et to use, reproduce.

caly n part o a5 a dervaive work hi st b clearly indiced. For commerial

© 2008, the uthors
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Caol: IHMG-CodR : HMG-Cod reductase gene
Hzl : IHMG-CodR - HMG-Cod reductaze gene
Anl: IHMG-Co&R - HMG-Cod reductase gene
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UuTepHer-noctynHas Bepcusa GeneNet
http://wwwmgs.bionet.nsc.ru/mgs/gnw/genenet/
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The GeneNet system is designed for formalized description and automated visualization of
gene networks. The GeneNet system includes: database on gene network components, Java
program for the data visualization.

SRS access

ACCESS GeneNet browser

to GeneNet Start GeneNet Viewer
Start GeneNet Modelling

Ivliain principles Levels of the gene network representation
How 1o cite GeneNet Hierarchical description of a gene network structure
Publications Component images

Reports on the conferences
GeneNet Workgroup
Acknowledgments
FAQ
Thesaurus on organs and tissues in mammals

Database format Versions info
Example of SRS query Information contents
GeneNet functional sections
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Antiviral response
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v<object id="geneID28471">
% N
] /

& W /
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(Bg e Mm)
[rome M.M;W,W.ﬂ/ P ®

<sn>GBP-1</sn>

<nm>guanylate-binding protein gene</nm>
v<os id="organismID1469">
— /
e Ducleus -

<Latin>Mus musculus</Latin>
<English>mouse</English>
</os>
(HsMm) // /

v <dbref>
_cyloplasm g

<name>TRRD</name>
<ac>A@e23l</ac>
<id>Mm:GBP1</id>
</dbref>
v<cell id="cellID&E765">
<sn>RAW 264.7</sn>
<de>RAW 264.7 macrophage cell line</de>
v<os id="organismID1469">
<Latin>Mus musculus</Latin>
> <English>mouse</English>
T </os>
~=--cytoplasmic membrans " </cell>

v<ref id="literID49917">

<authors>Nicolet C.M. and Paulnock D.M.</authors>
v<journal id="journall87">
<nm>3 . Immunol . </nm>
</journal>
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KEGG: Kyoto Encyclopedia of Genes and Genomes

KEGG Home
Release notes

Current statistics

Plea from KEGG

KEGG Database
KEGG overview
Searching KEGG
KEGG mapping
Color codes

KEGG Objects
Pathway maps
Brite hierarchies

KEGG Software
KegTools
KEGG API
KGML

KEGG FTP
Subscription
GenomeMet
DBGET/LinkDB
Feedback
Copyright request

Kanehisa Labs

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

KEGG v Search Help

» Japanese
KEGG: Kyoto Encyclopedia of Genes and Genomes

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

See Release notes (Januvary 1, 2017) for new and updated features.

New article
KEGG: new perspectives on genomes, pathways, diseases and drugs

& Main entry point to the KEGG web service
KEGG2 KEGG Table of Contents [Update notes]
¢ D

2, Pt
e

KEGG pathway m

& Subject-oriented
entry points

EGG PATHWAY

KEGG BRITE RITE hierarchies and tables

KEGG MODULE KEGG modules KEGG Cancer
KEGG ORTHOLOGY KO functional orthologs KEGG Pathogen
KEGG GENOME Genomes [Release history] KEGG Virus
KEGG GENES Genes and proteins KEGG Plant
KEGG COMPOUND Small molecules KEGG Annotation
KEGG GLYCAN Glycans KEGG RModule
KEGG REACTION  Biochemical reactions KEGG SeqData n=w!
KEGG ENZYME Enzyme nomenclature

KEGG DISEASE Human diseases

KEGG DRUG Drugs

KEGG MEDICUS Health information resource [Drug labels search]

&' Organism-specific entry points

KEGG Organisms  Enter org code(s) @ hsa hsa eco
& Analysis tools

KEGG Mapper KEGG PATHWAY/BRITE/MODULE mapping tools

BlastKOALA Genome annotation and KEGG mapping

GhostKOALA Metagenome annotation and KEGG mapping

BLAST/FASTA Sequence similarity search

SIMCOMP Chemical structure similarity search

Copyright 1595-2017 Kanehisa Laborateories




KEGG PATHWAY Database

Wiring diagrams of molecular interactions, reactions, and relations

Menu PATHWAY BRITE MODULE KO GENOME GENES LIGAND DISEASE DRUG DBGET

Select prefix Enter keywords
map | Organism | Go | Help

[ New pathway maps | Update history ]
Pathway Maps

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

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

. Genetic Information Processing

. Environmental Information Processing

. Cellular Processes

. Organismal Systems

. Human Diseases

L= Q¥ I R RR R N

and also on the structure relationships (KEGG drug structure maps) in:

7. Drug Development

Pathway Mapping

KEGG PATHWAY mapping is the process to map molecular datasets, especially large-scale datasets in
genomics, transcriptomics, proteomics, and metabolomics, to the KEGG pathway maps for biclogical
interpretaion of higher-level systemic functions.

« Search Pathway - basic pathway mapping tool
« Search&Ceolor Pathway - advanced pathway mapping tool
« Color Pathway - selected pathway map coloring tool




KEGG pathway: pasgen , cogepkalwmn MHTerpasabHble cXxembl (rnobanbHble
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& =2 C | @ www.genomejp/kegg/pathway.html#drug

D SquirrelMail ®

[8] wikiPathways: building = X

[% Interferon type I signalic X

* Color Pathway - selected pathway map coloring tool

1. Metabolism

1.0 Global and overview maps

Metabolic pathways

Biosynthesis of secondary metabolites
Microbial metabolism in diverse environments

Biosynthesis of antibiotics
Carbon metabolism

2-Oxocarboxylic acid metabolism

Fatty acid metabolism

Biosynthesis of amino acids
Degradation of aromatic compounds

1.1 Carbohydrate metabolism
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KEGG: UHTerpanbHasa cxema bBUOCMHTE3a aHTUOMOTUKOB (BCe BUAbI OPraHN3MOB)

K[&c Biosynthesis of anti

tics - Reference pathway
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K[cc Biosynthesis of antibiotics - Kazachstania africana

[ Pathway menu | Organism menu | Pathway entry | Hi

Kazachstania africana

€ list | User data mapping | Image (pl

) file ]
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KEGG: ycaoBHbIe 0003HAYEHHE
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KEGG: amarpamma Glycolysis / Gluconeogenesis

Glycolysis / Gluconeogenesis - Reference pathway
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Entry Cee822 Compound
Name Pyruvate;

Pyruvic acid;

2-Oxopropanoate;

2-Oxopropaneic acid;

Pyroracemic acid

Formula C3H403

Exact mass|88.816

Mol weight|88.8621

Structure

Carbon fumlwn
in phetosashe

o]

OH
oy
file

, Mol
Reaction {| (RGO RO@208 Reoel4d R
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ROE219 ROO220 REO221 ROO223 ROG224 ROG226 ROB237 ROO258
R88207 RO@324 RBB325 ROAG344 REA358 RBO353 ROB368 ROBES
R@8306 RO@3G8 ROG40@ REG4G9 REG438 RBL4AS2 ROE453 ROE47E
R@E471 RO@532 REO543 RE@562 R@A572 REOS76 REE585 ROAG59
. P . ROB666 ROA673 ROO692 REO703 ROAE704 ROO724 ROO728 ROAT7S50
& [1212] 111z RO0782 ROAOVE ROGODT ROGO3@ ROGUSS RO0OSE RO1012 RO1031
= O — | 127 2 Eihumal RO1632 RO1664 RE1085 RO1138 RE1147 RO1148 RO1196 Re1215
[NETE] NEYH ety T » show all

DB search Jmol KegDraw

RO@139

Pathway mapeeeld Glycolysis / Gluconeogenesis

mapeee2e Citrate cycle (TCA cycle)

map8ee3e Pentose phosphate pathway

map@ee4e Pentose and glucuronate interconversions
map@eas3  Ascorbate and aldarate metabolism




BXO/l “REACTION” B “KEGG REACTION”:
OpHa U3 peakiuii ¢ yyacTueM BellecTBa «Pyruvatey

K[cc REACTION: R0O0006

Help
Entry RE20Bs6 Reaction
Name pyruvate:pyruvate acetaldehydetransferase (decarboxylating);
2-acetolactate pyruvate-lyase (carboxylating)
Definition 2-Acetolactate + CO2 <=> 2 Pyruvate
Equation ceecee + CoBell <=> 2 CoBa22
O O O
H3C”ufK’HMDH 2 HJC’u“n’DH
HO CHjy 0
coog0a \[ COoonzE
0”0
cooo11
Comment TPP-dependent enzymatic reaction (REEOL4+RE3IH5E)
Reaction class|RCE8185 CBa822 Ceaces
Enzyme 2.2.1.8
Pathway rn@8778 Pantothenate and ColA biosynthesis
Orthology Kel652 acetolactate synthase I/II/IIT large subunit [EC:2.2.1.6]
K@1653 acetolactate synthase I/IIT small subunit [EC:2.2.1.8]

DBGET integrated database retrieval system



KEGG: cxema curHanbHoro nytn , aktusupyemoro TNFa
(TNF signaling pathway - Homo sapiens (human))

K[Gc TNF signaling pathway - Homo sapiens (human)
Help
[ Pathway menu | Organism menu | Pathway entryﬁwnload KGML | Hide description | User data mapping ]
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KEGG: nHdopmauma us pasaena
Pathway entry gna curHanbHoro
nytn , aktusmpyemoro TNFa
(TNF signaling pathway - Homo
sapiens (human))

Mo

PATHWAY: hsa(4668

Entry

hsaddcas Pathway

Hame

THF signaling pathway - Homo sapiens (human)

Description

Tumor necresis factor (TNF), as a critical cytekine, can induce a wide
range of intracellular signal pathways including apoptesis and cell
survival as well as inflammaticn and immunity. Activated THF is
assembled to a homotrimer and binds to its receptors (TNFR1, TNFRZ)
resulting in the trimerization of TNFR1 or TNFR2Z. TMFR1 is expressed by
nearly all cells and is the major receptor for TNF {alsc called THF-
alpha). In contrast, TNFR2Z is expressed in limited cells such as (D4 and
CDE T lymphocytes, endothelial cells, microglia, cligodendrocytes,
neurcn subtypes, cardiac myocytes, thymocytes and human mesenchymal stem
cells, It is the receptor for both TNF and LTA {also called TNF-beta).
Upon binding of the ligand, THFR mediates the associaticn of some
adaptor preoteins such as TRADD or TRAFZ, which in turn initiate
recruitment of signal transducers. THNFR1 signaling induces activaticn of
many genes, primarily centrelled by two distinct pathways, MF-kappa B
pathway and the MAPK cascade, or apoptosis and necroptosis. THFRZ
signaling activates MF-kappa B pathway including PI3K-dependent MF-kappa
B pathway and INK pathway leading tc survival,

Class

environmental Information Processing; Signal transducticn
BRITE hiararchy

Pathway map

hsag4ee8  TNF signaling pathway

]

All organisms || Ortholog table

Other DBs |BSID: 812256
GO: 8833289
organism Homo sapiens (human) [GM:hsa]
Gene 7124 TMF; tumor necrosis factor [KO:E@3156]

7132 THMFRSF1A; TNF receptor superfamily member 14 [KO:K@3158]
9538 BAGL; BCL2 associated athanmogene 4 [KO:K89553]

5717 TRADD; TMFRSF1A associated wia death domain [KO:K83171]
7186 TRAF2; THWF receptor associated facter 2 [KO:K@3173]

[EC:2.3.2.27]
7188 TRAFS; THF receptor assoclated facter 5 [KO:K@384%]
B737 RIPK1; receptor interacting serine/threonine kinase 1

[KO:K82861] [EC:2.7.11.1]

329 BIRC2; baculoviral IAP repeat containing 2 [KO:Kleesa]
338 BIRC3; baculoviral IAP repeat containing 3 [KO:Kle@sa]
5885 MAP3K7; mitogen-activated protein kinase kinase kinase 7

[KO:kB4427] [EC:2.7.11.25]
18454  TAB1; TGF-beta activated kinase 1 (MaPaK7) binding protein 1

TKni"vadaazl

All links

Pathway (1)
Biosystems (1)
Genome (1)
KEGGE
Gene (188
KEGE GEMES (183)
411 databases (118)

Download RDF



KEGG: gnarpamma RNA polymerase u3 pasgena 2.1 Transcription

EMA POLYNERASE

BM & polymerase IT (Saccharorgrees cerevisiae)
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KEGG: gnarpamma DNA replication us pasaena 2.4 Replication and repair

DMNA REFLICATION
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KEGG: gnarpamma Anxiolytics u3 pasgena 7.3 Chronology: Nervous system agents
K[cc Anxiolytics - Reference pathway
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Craructuka 6a3sl KEGG pathway

Manually drawn KEGG reference pathway maps

Category Type Number of mﬂps.'ﬂ
Metabolism Global map 4

Overview map 5

Regular map 160

Chemical structure transformation map 9

Genetic information processing Regular map 22
Environmental information processing Regular map 38
Cellular processes Regular map 24
Organismal systems Regular map 78
Human diseases Regular map g1
: Drug development Drug structure map 75

4As of 1 October 2016.

2 =496

Kanehisa M, Furumichi M, Tanabe M, Sato Y, Morishima K. KEGG: new perspectives on
genomes, pathways, diseases and drugs. Nucleic Acids Res. 2017 Jan 4;45(D1):D353-D361.




A cKoJbKO BUAO0B npeacraniaeno B 6aze KEGG pathway?

- OTBeT 3aBHCHT OT TOro, Kakoii Bxoj (pathway) mb1 paccmaTpuBaem.

“kc Alzheimer's disease - Homo sapiens (human)

[ 6o

77777 < Sort below by alphabet >----- A

100% v

Help

[ Pathway menu | Organism menu | Pathway entry | Download KGML | Hide description | User data mapping ]

Alzheimer's disease (AD) is a chronic disorder that slowly destroys neurons and causes serious cognitive disability. /
associated with senile plaques and neurofibrillary tangles (NFTs). Amyloid-beta (Abeta), a major component of senil
various pathological effects on cell and organelle function. The extracellular Abeta oligomers may activate caspases
activation of cell surface death receptors. Alternatively, intracellular Abeta may contribute to pathology by facilitatin
phosphorylation, disrupting mitochondria function, and triggering calcium dysfunction. To date genetic studies have 1
genes that may be linked to autosomal dominant or familial early onset AD (FAD). These four genes include: amylol
protein (APP), presenilin 1 (P51), presenilin 2 (PS2) and apolipoprotein E (ApoE). All mutations associated with APP
proteins can lead to an increase in the production of Abeta peptides, specfically the more amyloidogenic form, Abeta
linked PS1 mutation downregulates the unfolded protein response and leads to vulnerability to ER stress.

Reference pathway -
Reference pathway (KQ)

< Set personalized menu >-
Homo sapiens (human)

Homo sapiens (human) + Disease/drug

Pan troglodytes (chimpanzee)

Pan paniscus (bonobo)

Gorilla gorilla gorilla (western lowland gorilla)

Pongo abelii (Sumatran orangutan)

Nomascus leucogenys (northern white-cheeked gibbon)
Macaca mulatta (rhesus monkey)

Macaca fascicularis (crab-eating macaque)

Chlorocebus sabaeus (green monkey)

Rhinopithecus roxellana (golden snub-nosed monkey)
Callithrix jacchus (white-tufted-ear marmoset)

Saimiri boliviensis boliviensis (Bolivian squirrel monkey)
Mus musculus (mouse)

Rattus norvegicus (rat)
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Alligator mississippiensis (American alligator)

Myaotis davidii

Pteropus alecto (black flying fox)
Loxodonta africana (African savanna elephant)
Monodelphis domestica (opossum)
Sarcophilus harrisii (Tasmanian devil)
Ormnithorhynchus anatinus (platypus)

Gallus gallus (chicken)

Meleagris gallopavo (turkey)

Coturnix japonica (Japanese quail)

Anas platyrhynchos (mallard)

Taeniopygia guttata (zebra finch)

Geospiza fortis (medium ground-finch)
Ficedula albicollis (collared flycatcher)
Pseudopodoces humilis (Tibetan ground-tit)
Corvus comnix (hooded crow)

Falco peregrinus (peregrine falcon)

Falco cherrug (Saker falcon)

Columba livia (rock pigeon)

Apteryx australis mantelli (brown kiwi)
Alligator sinensis (Chinese alligator)
Alligator mississippiensis (American alliga or)
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KEGG ORTHOLOGY

KO (KEGG ORTHOLOGY) Database

Linking genomes to pathways by ortholog annotation

Menu PATHWAY BRITE MODULE KO Annotation ENZYME RModule BlastKOALA
Search KO v for Go

KO Database of Molecular Functions

In KEGG, molecular-level functions are stored in the KO (KEGG Orthology) database and associated with
ortholog groups in order to enable extension of experimental evidence in a specific organism to other
organisms. Genome annotation in KEGG is ortholog annotaion, assigning KO identifiers (K numbers) to
individual genes in the GENES database. No updates are made to original data, such as gene names and
descriptions given by RefSeq or GenBank, even if they are inconsistent with the KO assignment.

Major efforts have been initated to associate each KO entry with experimental evidence of functionally
characterized sequence data, now shown in the SEQUENCE subfield of the REFERENCE field. Furthermore,
the genome-based collection of KEGG GENES has been expanded to allow individual protein data to be
included in the addendum category. Eventually the KO database will cover all knowledge on functionally
characterized protein sequences (see also KEGG Enzyme).

KEGG Mapping by the KO System

In general KO grouping of functional orthologs is defined in the context of KEGG molecular networks (KEGG
pathway maps, BRITE hierarchies and KEGG modules), which are in fact represented as networks of nodes
identified by K numbers. The relationships between KOs and corresponding molecular networks are
represented in the following KO system.

KEGG Orthology (KO)

Enter K numbers
Koo1i61

(Example) K00161 KOO162 K00163 K00627 K00382

P
| Filter‘ Ortholog table H Map pathway H Map brite H Map module H Get title || Get entry || Clear|

[eHbl BCEX BUAOB CrPynnmMpoBaHbl B
rpynnbl opTo/1I0roB. Kaxkaaa rpynna
nMmeeT MHAMBUAYA/IbHbIN MAEHTUPUKATOP
(Bnpa KO0161), yuepes KOTOPbIA MOXKHO
BECTU MOUCK KaK NO reHam, TaK U no
pa3geny KEGG Pathway

Ortholog table
All ¥
Grp Genus Organism (pDIf.ﬁt\O]%c‘lsolsél]
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Eani |pan P |100993455
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EAn |Nomascus e |100395000
E.Ani  |Macaca mee iggiggggo
EAn |Macacs md |103140136
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Cemencreo 6a3 gaHHbix MetaCyc — BioCyc: metabonnueckume nytu

Pathway Tools Intro Tutorial

/' Q\‘. C Pathway Tools Intro Tutorial e
. &.-3 M ETA YC Mar 7th-9th '\:_. CYC Regﬁ?cf’azcﬁghgghpen

s —

A member of the BloCyc database collection Reglstratwn Open

Searching MetaCyc change organism dat

Sites » | Search = ‘ Genome ¥ ‘ Metabolism | Analysis ~ | Smart|

Database Collection

Searching MetaCyc change organism database

Sites » | Search » ‘ Genome ¥ ‘ Metabolism ~ | Analysis ~ ‘ Sma

BioCyc - Komrekrus 9390 opranu3M-crieiuPUIHBIX
Pathway/Genome Databases (PGDBS), kaxnas u3
KOTOPBIX COAEPKUT MOJIHBIA T€HOM U
npeacKasaHHblie METabOINUYECKUE CETH TaHHOTO
opra"nusma (BKJIKOYasi ONMMUCAHUE META0OJIUTOB,
(bepMeHTBI, peakIui, MeTa00INYeKHE My TH,
MpeJICKa3aHHbIC OMEPOHbI, TPAHCIIOPTHBIE CUCTEMBI

1 QUIBTPBI, MO3BOJISIONINE MOMyYaTh UHGOPMALIUIO O
METa0O0IMICCKUX IYyTSIX)

MetaCyc conepxut 6om1ee 2400
METa0O0JIMYECKUX MyTen
u3 >46 000 nyoamxaumii njs 2816

BHUJOB OPraHnu3MOB

OO0muii popMAaT NpeacTaBICHUS JAHHBIX, IOMCKOBBIE CHCTEMBbI, CPEICTBA
aHAJIH3A
ba3sl pa3BuBarorcs ¢ 2005 roxa (BioCyc) u 2001 roga (MetaCyc)

Caspi R, et al., The MetaCyc database of metabolic pathways and enzymes and the BioCyc collection of Pathway/Genome Databases. Nucleic Acids Res. 2014;42:D459-71

Caspi R et al., The MetaCyc database of metabolic pathways and enzymes and the BioCyc collection of pathway/genome databases. Nucleic Acids Res. 2016;44(D1):D471-80.



MetaCyc: cnucok BuaosB, ana Kotopbix umeetca 20 n 6onee metabonmueckux
nyTen c 3KCNepUMeHTa/IbHO NOATBEPXKAEHHbIMU AaHHbIMMU

Bacteria

Escherichia coli
Pseudomonas aeruginosa

Bacillus subtilis

Pseudomonas putida
Salmonella typhimurium
Pseudomonas fluorescens

Mycobacterium tuberculosis

Klebsiella pneumoniae

Synechocystis sp. PCC 6803
Enterobacter aerogenes

Agrobacterium tumefaciens

329

71

62

51

41

32

31

29
27

26

24

Eukarya

Arabidopsis thaliana

Homo sapiens

Saccharomyces cerevisiae

Rattus norvegicus
Glycine max
Solanum lycopersicum

Pisum sativum
Mus musculus

Zea mays
Nicotiana tabacum

Oryza sativa

Solanum tuberosum

Catharanthus roseus
Spinacia oleraca
Hordeum vulgare
Triticum aestivum
Bos taurus

Petunia x hybrida

Sus scrofa

Archaea

335 Methanocaldococcus jannaschii 29

264 Methanosarcina barkeri 22
188 Sulfolobus solfataricus 21

83
62
55
55

54
48

46
46

43

29
27
25
23
21
20



Nudopmanunonnoe conep:xkanue 6azpl HumanCyc
https://humancyc.org/humancyc/release-notes.shtml

- O X
F,?JE SquirrelMail Y & MetaCyc - NMow: X / :[7._?! HumanCyc Rele X \ MetaCyc datab. X f:l Chokepoint Re: X | HoBan Bknaaka X
= = ‘ @ HapexHbiii | https://humancyc.org/humancyc/release-notes.shtml @ & ﬂr‘ :
N Pathway Tools Intro Tutorial LOGIN | Why Login? | Create New Account
C)'HUMANCYC
~ A member of the BloCyc database collection Registration Open
Enter a gene, protein, metabolite or pathway... Quick Search | Gene Search |

Searching Homo sapiens change organism database
Sites ~ ‘ Search ~ ‘ Genome ¥ ‘ Metabolism ~ ‘ Analysis » ‘ SmartTables » ‘ Help ~ |

HumanCyc Release Notes History

HumanCyc Statistics

2014 2013 Description
Pathways 307 289 288 293 Number of metabolic and signaling pathways, excluding
super-pathways
Reactions 2640 2619 2611 2582 Number of reactions
Genes 20792 20791 20801 20892 |Number of genes
Polypeptides 20512 20469 20480 20629 |Number of polypeptides
Protein complexes 474 456 456 341 Number of protein complexes
Enzymes 3636 3250 3260 3765 Number of enzymes
Transporters 393 466 470 451 Number of transporters
Chemical compounds 1841 1798 1798 1657 Number of chemical compounds
Citations 41455 40753 40687 40551 Number of citations to the scientific literature

KEGG Pathway — 496 pathways



HumanCyc - Pathway: superoxide radicals degradation

Please take 3 minute BioCyc

€ HUMANCYC vy

= Amember of the BloCye database collection

Welcome: Elena lgnatieva | Logout| Help | My preferences

| Quick Search | Gene Search

Searchmg Homo sapiens change organlsm database

Sites ~ ‘ Search ~ ‘ Genome v ‘ Metabolism ~ ‘ Analysis ~ ‘ SmartTables ~ ‘ Help ~ ‘

CYE e

‘ ¥4 Addto SmanTab|e| Homo sapiens Pathway: superoxide radicals degradation

Less Detail

superoxide dismutase: SOD1
superoxide dismutase: S0D2

superoxide dismutase: S0DJ catalase: CAT
D"D- 11511 . HO—0H 116111121 N
4 superoxide 2 hydrogen peroxide
4H* 2 oxygen 2H;0

If an enzyme name is shown in bold, there is experimental evidence for this

Synonyms: removal of superoxide radicals
Superclasses: Detoxification — Reactive Oxygen Species Degradation

Pathway Summary from MetaCyc:
General Background

Compound: H;O
Synonyms: H20, hydrogen oxide,
water

All organisms living in an aerobic environment are exposed to reactive oxygen species (ROS) that are formed through metabolic processes
and various environmental stresses such as drought, air pollutants, UV light and high light intensities, chilling temperatures and external

chemicals [Van99, Alscher02]. For example, active oxygen species are

produced during the B-oxidation of fatty acids or as a result of

photorespiration in photosynthetic organisms [Frugoeli96]. ROS such as superoxide and hydroxyl radicals as well as hydrogen peroxide can

cause significant damage fo proteins, nucleic acids and cell organelles.

Wlost of the aerobic organisms have developed defense systems to face oxidative stress and to scavenge oxidative radicals in the form of
enzymes that can detoxify ROS, such as superoxide dismutase (SOD) and hydroperoxidase (CAT) [Beyer87]. For example, Arabidopsis
thaliana , a member of the mustard family (oilseed plants), stores energy reserves preliminary as lipids that undergo B-oxidation during
germination. The hydrogen peroxide that is produced during this metabolic process is detoxified by catalase. Another form of ROS,
superoxide radicals, are by-products of aerobic electron transfer chains, and are disposed of by the action of superoxide dismutase. Since
ROS can be found in any compartment of the eukaryotic cell, organisms have developed small gene families encoding for several SOD and
CAT enzymes that operate in the various cell compartments [Kliebenstein98, McClung97].

About This Pathway

S0Ds represent the first line of defense against ROS, converting superoxide radicals to hydrogen peroxide and water. SODs are
https://humancyc.org/compound?orgid=HUMAN&id= WATER iron-dependent, manganese-dependent and copper/zinc-dependent SODs,
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About This Pathway ¥ show operations .

SODs represent the first line of defense against ROS. converting superoxide radicals to hydrogen peroxide and water. SODs are differentiated with regard
to their metal cofactor. There are iron-dependent, manganese-dependent and copper/zinc-dependent SODs, which differ not only in their metal cofactor but
also in their subcellular location. In plants, FeSODs are located in chloroplasts and are regarded the most ancient SOD group. MnSODs are found in the
mitochondrion and the peroxisome and are structurally very similar to FeSODs. The last group, the Cu-ZnSODs operates in chloroplasts, the cytosol and
even the extracellular space. They are structurally very different from the other two SOD groups because of the different electrical properties of copper in
comparison to iron or manganese, which resulted in a major structural change in the protein [Alscher(2].

To date seven SODs have been identified in Arabidopsis thaliana . three of them iron-dependent, three having copper as metal cofactor and one
manganese-dependent SOD [Hindges92, Van90, Kliebenstein98]. It has been demonstrated that a copper-chaperone (AtCCS, At1g12520) is crucial for the
activation of all three Cu/Zn-dependent SODs in this organism. The SOD holoenzyme usually constitutes either a homodimer or a homotetramer. However,
the exact composition of the SODs in Arabidopsis is currently not known and remains to be verified (here displayed as polypeptides).

Catalase is second in the defense line against active oxygen, converting hydrogen peroxide into water and oxygen. Three genes encoding subunits of
catalase and at least 6 catalase isoenzymes have been identified in Arabidopsis so far [Zhong94, McClung87, Frugeli96, Zhong96). Besides their
implication in detoxifying ROS, catalases are thought to play a role in the signal transduction pathway in plants leading to the development of SAR
(systemic aquired resistance) [Jones94]. The functional protein of catalase is a tetramer but the question whether it exists as homo- or heterotetramer of
different subunits remains to be investigated.

Superpathways: reactive oxygen species degradation

Locations of Mapped Genes:

° HH I

Pathway Evidence Glyph:
o-0-0

This organizm is in the expected taxonomic range for this pathway.

Key to pathway glyph edge colors: @

IAn enzyme catalyzing this reaction is present in this organism
The reaction is unique to this pathway in MetaCyc

Credits:
Created in MetaCyc 07-Dec-1994 by Riley M , Marine Biological Laboratory
Reviewed in MetaCyc 30-Nov-2006 by Foerster H | The Arabidopsis Information Resource
Revised in MetaCyc 20-Feb-2009 by Caspi R, SRI International
Imported from MetaCyc 01-Nov-2016 by Caspi R , SRI International

References

Alscher(2: Alscher RG, Erturk N, Heath LS (2002). "Role of superoxide dismutases (SODs) in controlling oxidative stress in plants.” J Exp Bot
53(372);1331-41. PMID: 11997379

Beyer87: Beyer WF Jr, Fridovich | (1987). "Catalases-with and without heme.” In MG Simic, KA Taylor, JF Ward, C Von Sonntag, eds, Oxygen Radicals in
Biology and Medicine. Plenum, New York, 651-661.




HumanCyc —Pathway: superoxide radicals degradation — nunpopmaumsa o pepmenrte SOD

K show operations |
gene enzyme -y
. . Add to SmartTabl
SOD1 superoxide dismutase [Cu-Zn] \w
Homo sapiens ClyE 6
Synonyms | IPOA, ALS1, ALS, superoxide dismutase 1, soluble (amyotrophic lateral sclerosis 1 (adult)), Cu/Zn superoxide dismutase, Superoxide dismutase-1, soluble
Accession IDs | HS068%% (HumanCyc) Length 8%05 bp
PO0441 (UniProt) rers ) ) =
Map Position | [29,692,513 -= 29,701,417] (61.86 centisomes) on Chromosome 21 | View in Genome Browser |
Location | cytosol
Reaction

2 superoxide + 2 H™ —+ hydrogen peroxide + oxygen

Pathways  superoxide radicals degradation
reactive oxygen species degradation

Evidence a Assay of protein purified to homogeneity from a heterlogous host [KajiharaBg]

m| GO Terms (8) ” Essentiality || Reactions (1) || Protein Features || Gene Context || References || Show All

Summary Unification Links
Superoxide dismutases are metalloproteins which destroy radicals normally produced within cells that are toxic to biological systems. They catalyze the dismutation of

sembl 15 GODO00"
superoxide to oxygen and hydrogen peroxide [Kajihara88]. oeen ™ e

Entrez = AABDSG641, AABDEGEZ,
AAB5F471, AAB5T6LG,

Superoxide dismutases are classified according to the metal ion, Zn, Mn or Cu, which are a required cofactor for enzymic activity. There are three known superoxide AABE9627, AACHTT3,
dismutases in humans, superoxide dismutase [Cu-Zn], superoxide dismutase [Mn] and extracellular superoxide dismutase [Cu-Zn]. Human superoxide dismutase [Cu-Zn] is AAHO1034, CAA2EF15,

. . . - - . A - . . - . CAAZ5916, CAAZEINT,
a non-disulfide linked homodimer which binds one Cu and one Zn per subunit and is found primarily in the cytosol [Banci98][Arnesano04]. CAATES18, CAAIES,

CAAZ6182, CARG4520
Human superoxide dismutase [Cu-Zn] is succinylated and succinylation decreases enzyme activity. MAD-dependent deacetylase sirtuin-5 binds to superoxide dismutase [Cu-

Entrez- 6647
Zn], desuccinylating and activating the enzyme. Mutations of the superoxide dismutase [Cu-Zn] succinylation site inhibits the growth of lung tumor cells, revealing a role gene
for succinylation and desuccinylation of this enzyme in the growth of certain tumors [Lin13]. ) IE:;trD: ;;;:?11@34. KOODBS, L44139,
ucleotioe 7
Mutations in the SOD7 gene give rise to familial amyotrophic lateral sclerosis (ALS) also known as Lou Gehrig's disease [Hart98][Makano%4]. Familial amyotrophic lateral GeneCards 5001
sclerosis is a neurodegenerative disorder affecting upper motor neurons in the brain and lower motor neurons in the brain stem and spinal cord, resulting in fatal MOFED  PO0441
paralysis. OMIM 105400, 147450, 158700
FDE 1AZV, 1BATF, 1MFM, 1505,
Experiments in vitro have shown that the loss of zinc from superoxide dismutase [Cu-Zn] induces apoptosis in cultured motor neurons mediated by nitric oxide. Both 15PD
familial and sporadic ALS may involve an oxidative mechanism requiring nitric oxide [Estevez99]. RefSeq  MM_ODOD454, HP_O00445
UCsC HM_000454
Additional Citations: [Levanong5, Shermang3] Ozr{r:::
UmiGene 75428
Subunit Composition  [50D1]; UniProt  POO4H

Gene-Reaction Schematic @

Expand/Contract the Schematic connections:

1.15.1.1 : 2 superoxice + 2 HY -» hydrogen peroxice + .. +

Credits:
Created 09-Jun-2014 by SRl International
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Page generated by Pathway Tools version 20.5 (software by SRl International) on Sun Mar 5, 2017, BIOCYC17B.
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""" A member of the BioCyc database collection

Data type Number (Release 20.1)
Genes 4505
g\a/ineewproducts covered by a mini- 3884
Gene products with GO terms with EXP
evidence 3350
Enzymes 1567
Metabolic reactions 1913
Compounds 2699
Transporters 282
Transport reactions 485
Transported substrates 338

[ Transcription factors ] 204
Regulatory interactions 6399

EcoCyc as Keseler et al. (2017), "EcoCyc: reflecting new knowledge about Escherichia coli K-12", Nucleic Acids
Research 45:D543-50.
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=% A member of the BloCye database collaction peryﬂﬂunn TpaHCKpHHHI/IH
Data type Total New
Transcription Unit 3553 95
Promoter 3841 73
Terminator 283 31
Transcription Factor 205 14
Transcription Factor
Binding Site 2836 199
Regulatory Interaction 3374 183

EcoCyc as Keseler et al. (2017), "EcoCyc: reflecting new knowledge about Escherichia coli K-12", Nucleic Acids
Research 45:D543-50.
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"=+ A member of the BloCye database collection substr. MG1655 (EcoCyc) change organism database

Sites v | Search ~ | Genome v | Metabolism ~ | Analysis ~ | SmartTables ~ | Help ~ |

K show operations

gene enzyme ’7"‘ log in to add to SmartTable,
aceB malate synthase A S :
Escherichia coli K-12 substr. MG1655 YEc

Synonym mas
Accession IDs EG10023 (EcoCyc) Length 1602 bp / 533 aa
b4014 Map Position | [4,215,478 -> 4,217,079] (90.82 centisomes, 327°) | View in Genome Browser

ECK4006
P08997 (UniProt)

Location | cytosol
Reaction acetyl-CoA + glyoxylate + H;0 — (S)-malate + coenzyme A + H*

Pathway glyoxylate cycle

Evidence Assay of protein purified to homogeneity from its native host [Lohman08]
Assay of unpurified protein expressed in its native host [Chung88]

| GO Terms (7) || Essentiality || Reactions (1) || Protein Features || Operons || References || Show All |
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Summary Unification Links

There are two isozymes of malate synthase in E. coli [Falmagne65, Molina94]. Malate synthase A encoded by the aceB gene is a key enzyme in the

ASAP  ABE-0013125
glyoxylate cycle. It metabolizes glyoxylate formed in the dissimilation of acetate. The relatively more studied isozyme malate synthase G encoded by

the glcB gene is responsible for almost all of the malate synthase activity in cells metabolizing glyoxylate formed during growth on glycolate LGS | 1051
[Molinag4] EchoBASE  EBO022
’ EcoGene  EG10023

Malate synthase A catalyzes the irreversible condensation of acetyl-CoA with glyoxylate to produce (S)-malate and coenzyme A. The formation of (5)- EcoliWiki ~ bdD14
malate is a key reaction in the glyoxylate cycle. This cycle is similar to the TCA cycle (see TCA cycle | (prokaryotic)) but it bypasses the TCA cycle ModBase  P08997
reactions that lead to a loss of CO,, thus providing TCA cycle intermediates for cell carbon biosynthesis (see superpathway of glyoxylate bypass and OU-  b414
TCA). The glyoxylate cycle has been extensively studied in connection with growth on acetate which is used in the synthesis of these biosynthetic WL
precursors. PortEce  aceB

PR PRO_000022037

E rali malata avmthaca A hac haan ctricturalla charactarizad T abhmanf21 be ancadina nana acaR ic lneatad in tha araRAK Anaran which ic B
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lacks the a/B domain found in isoform G. However when substrate is bound, the two active sites are nearly identical and inhibitors K show operations «
bind with similar affinities [Lohman08].

A series of vectors inducibly expressing paired-terminus antisense RNAs was constructed to silence central carbon metabolism in Relationship Links
host E. coli K-12 MG1655. A vector that silenced aceB mRNA at 98% efficacy resulted in a defect in carbon catabolite repression

[Nakashima14]. InterPro:  IPROO1465,

In-Family  IPRO06252,

Review: [Cortay89] :EES};Q;’S’
Additional Citations: [Byrne88, Byrne88a, LaPorte85] Iﬁa;;:ﬁlry PTHRZ1631:5F1

PDB:  3CUZ, 3CV1,
Structure  3CVZ

Molecular Weight of Polypeptide 60.274 kD (from nucleotide sequence) P e —
am: in-

Family
Gene-Reaction Schematic @ enetic Regulation Schematic @ Prosite:  PS00510
In-Family
2.3.3.9 : acetyl-CoA + glyoxylate + HaO -» (S)rmalate ..
PerynatopHas

— reéHHaA CeTb

#h T—ﬁﬁmﬂ;ﬁmﬁ-}: it RNAPMY
4 - o N

S 5

_|Compound: ppGpp
Synonyms: guanosine tetraphosphate, guarfosine 5'-diphosphate, 3'-diphosphate,
guanosine 3',5-bispyrophosphate, guanosife 3',5'-bis(diphosphate),
guanosine 3'-diphosphate 5'-diphosphate, rhagic spot, guanosine-5',3'-
tetraphosphate

History:
10/20/97 Gene b4014 from Blattner lab Genbank (v. M52) entry merged into EcoCyc gene EG10023; confirmed by SwissProt match.

Credits:
Last-Curated @ 08-Jan-2016 by Fulcher C, SRI International

Report Errors or Provide Feedback
Page generated by Pathway Tools version 20.5 (software by SRI International) on Sun Mar 5, 2017, BIOCYC17A.
EcoCyc version 20.5.
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BioCyc: ckayaTb gaHHble MOXHO,
TONIbKO KYNUB JINLEH3UIO

DOWNLOAD BIOCYC DATABASES AND PATHWAY TOOLS SOFTWARE

We provide two types of downloadable materials for the BioCyc databases and Pathway
Tools software.

Note that the BioCyc web-based SmartTables facility can save you significant time in
answering large-scale data analysis questions, and is significantly easier to use than is
downloading and parsing BioCyc files. See the SmartTables menu.

Download BioCyc Data Files

We provide the BioCyc databases (such as EcoCyc and MetaCyc) as collections of data files in
several alternative formats including the following.

Due to BioCyc moving to a sL ipti ] access to BioCyc DBs other than
EcoCyc or MetaCyc requires purchase of a subscription|(with the exception that older

versions of BioCyc are freely available].

BioPAX format

Pathway Tools attribute-value format

Pathway Tools tabular format

SBML format

Gene Ontology annotations (EcoCyc only): [Download from GO Web site]

Click here for an exact listing of files provided and their formats.

Programmatic Access to BioCyc Data

We provide several APIs for accessing BioCyc data.
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fige SquirrelMail X / [ Download Data | Reacto: X

< C' | ® www.reactome.org/pages/download-data/ &

[NaHHble HaXo[ATCA B

OTKpbiTOM gocrtyne !! REACTOME

A CURATED PATHWAY DATABASE

About Content Documentation Tools Community Download Contact || Search |

Developer's Zone

Download Data

Download Data

Reactome provides open-source and open-data. We have continuously supported the major open-data standards, including BioPAX, PSI-
MITAB, SBML and SBGN export formats. The Reactome data and source code continues to be publicly accessible under the terms of a Creative Commons
Attribution 3.0 Unported License.

The Reactome website can be installed locally on Debian or Ubuntu Linux. This shell script will automate the Reactome local installation. More detailed
instructions for local installation of Reactome database and website are also available. The website code can be downloaded as reactome tar.gz.

GitHub Repository is accessible here.

For those of you requiring access to legacy data, you can download this from the Reactome archive. Otherwise, access to our most recent data release can be
found below.

Reactome provides open-source and open-data. We have continuously supported the
major open-data standards, including BioPAX, PSI-MITAB, SBML and SBGN export
formats. The Reactome data and source code continues to be publicly accessible under
the terms of a Creative Commons Attribution 3.0 Unported License.
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D. discoideum 2042 1815 1631 R 4 ion 59
P. falciparum 1144 648 555 424 DicTyosTelium discoideum mgugg;tnegg:'znara
S. pombe 1440 1362 1167 695 Plasmodium falciparum December 2016
S. cerevisiae 1558 1932 1810 850 T Schizosaccharomyces pombe
C. elegans 4780 2954 2627 1084 Saccharomyces cerevisiae
S. scrofa 9394 7050 6141 1473 Caenorhabditis elegans
B. taurus 8951 7684 6813 1526 I Sus scrofa
C. familiaris 9683 7514 6566 1504 gos.mfuru?l_ _
M. musculus 11020 8459 7491 1568 | | N:xunslsmuasr::”lﬁ:s
R. norvegicus 10506 7810 6957 1528 Rattus norvegicus
*H. sapiens 10374 10399 10391 2080 Homo sapiens
G. gallus 7790 6615 5737 1533 " Gallus gallus
T. guttata 6666 5746 4915 1419 | Taeniopygia guttata
X. tropicalis 8328 6677 5841 1468 Xenopus tropicalis
D. rerio 14148 6617 5784 1467 Danio rerio
D.melanogaster 9487 3996 @72 1239 2:3:3::;3"‘;:3;}3235*er == proteins
A. thaliana 4381 1821 1624 772 Or'yza sativa mmm reactions
0. sativa 4550 1690 1530 761 —— Mycobacterium tuberculosis | | | - Pafh\;vays
M. tuberculosis 13 58 40 12 0 3000 6000 9000 12000 15000
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[ %, Metabolism of carbohydrates ] [ Species: Homo sapiens ] [! Downluad]
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Summary statistics

Last update: 2016/01/31

Number of pathways

= Public pathways: 2471
» Private pathways: 4

Number of active users

» Atleast 1 edit 618
» Atleast 1 edit (excluding test/tutorial pathways): 455

Number of edits

» Useredits: 21309
» User edits (excluding testtutorial pathways). 19529
» Bot edits: 11418

Kutmon M, Riutta A, Nunes N, Hanspers K, Willighagen EL, Bohler A,
Mélius J, Waagmeester A, Sinha SR, Miller R, Coort SL, Cirillo E, Smeets B,
Evelo CT, Pico AR. WikiPathways: capturing the full diversity of
pathway knowledge Nucl. Acids Res., 44, D488-D494 (2016)

Pico AR, Kelder T, van lersel MP, Hanspers K, Conklin BR, Evelo C. (2008)
WikiPathways: Pathway Editing for the People. PLoS Biol 6(7)
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| . cas— Query by SPARQL
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Mu|tip|e formats and methods Nma - Pazmep Cxat Tun A3meHEH CRC32
D Hs_4-hydroxytamoxifen,_Dexamethasone,_and_Retinoic_Acids_Regulation_of... 26 521 3845 dain "GPML" 13.10.2016 .. BFBAD..
| ] Hs_ACE_Inhibitor_Pathway WP554_84372.gpm 37697 5343 ®@ain "GPML" 17.02.2016 .. 0728A..
[ ] Hs_Acetylcholine_Synthesis_WP528_79855.gpml 17 076 3113 ®@ann "GPML" 04.05.2015 .. 1AB3E..
[ ] Hs_Adipogenesis_WP236_80209.gpml 68 570 8125 ®aiin "GPML" 22.05.2015 .. B4C92..
[ ] Hs_Aflatoxin_B1_metabolism_WP699_70509.gpm 31383 4309 ®airn "GPML" 04.05.2015.. DF49A..
[ ] Hs_AGE-RAGE_pathway_WP2324_89798.gpml 143 216 23741 @a@n "GPML" 06.10.2016 .. BAAA3..
D Hs_Alanine_and_aspartate_metabolism_WP106_91240.gpml 67 203 8 879 @ain "GPML" 21.01.2017 .. 85824..
[ ] Hs_Allograft_Rejection_WP2328_90020.gpml 160 876 20090 ®ain "GPML" 08.10.2016 .. C9F45C..
| | Hs_Alpha_6_Beta 4 signaling_pathway WP244 85199.gpml 74 687 9742 dain "GPML" 25.04.2016.. 64D85..
[ ] Hs_Alzheimers_Disease_WP2059_87372.gpml 144 549 16 630 ®aiin "GPML" 22.07.2016 .. (C66543..
D Hs_Amino_acid_conjugation_of_benzoic_acid_WP521_88588.gpml 9727 1726 ®aidn "GPML" 11.08.2016 .. (CF347B..
[] Hs_Amino_acid_conjugation_WP715_63154.gpml 5556 1132 ®awn "GPML" 04.05.2015.. DDBB9..
[ ] Hs_Amino_Acid_metabolism_WP3925_90737.gpml 201780 25954 ®dain "GPML" 13.12.2016 .. 32E4C9..
[ ] Hs_AMP-activated_Protein_Kinase_{(AMPK)_Signaling_WP1403_90259.gpm| 79 507 12713 Qaiin "GPML" 27.10.2016 .. 73E441..
D Hs_Amplification_and_Expansion_of_Oncogenic_Pathways_as_Metastatic_Trait... 22 371 4143 ®ain "GPML" 13.10.2016 .. 947498..
|| Hs_Amyotrophic_lateral_sclerosis_(ALS)_WP2447_85186.gpml 63 458 10080 Dawn "GPML" 23.04.2016.. 314524..
D Hs_Androgen_receptor_signaling_pathway WP138 79958.gpml 105 471 16 748 ®ain "GPML" 04.05.2015.. B374D..
[ ] Hs_Angiogenesis_WP1539_88983.gpmi 47 789 6560 ®aiin "GPML" 18.08.2016 .. 2AT16..
D Hs_Angiopoietin_Like_Protein_8_Regulatory_Pathway_WP3915_90629.gpml 183173 25164 dain "GPML" 02.12.2016.. BBDDF..
| | Hs_ApoE_and_miR-146_in_inflammation_and_atherosclerosis_WP3926_90739.... 16 810 3236 dain "GPML" 13.12.2016.. FO98AC..
D Hs_Apoptosis_Modulation_and_Signaling_WP1772_91293.gpml 90 928 9952 ®Mann "GPML" 23.01.2017 .. 9ED92..
[ ] Hs_Apoptosis_Modulation_by_HSP70_WP384_67054.gpml 34 491 4 874 ®aiin "GPML" 27.04.2015.. B15FE.
[ ] Hs_Apoptosis_ WP254_88977.gpmi 74141 9805 ®arn "GPML" 18.08.2016.. AO0BATL.
D Hs_Apoptosis-related_network_due_to_altered_Notch3_in_ovarian_cancer WP... 46 898 5207 ®awn "GPML" 04.05.2015.. EB991E..
D Hs_Arachidonate_Epoxygenase_-_Epoxide_Hydrolase_WP678_71506.gpml 38335 5169 ®@aiin "GPML" 04.05.2015.. 2CTAD..
D Hs_Arrhythmogenic_Right_Ventricular_Cardiomyopathy_ WP2118_71265.gpml 97 314 9064 dain "GPML" 04.05.2015.. (C856B..
| Hs_Aryl_Hydrocarbon_Receptor_Pathway WP2873_88902.gpm 92983 10 444 Dawn "GPML" 17.08.2016 .. 5SAF732..
[ "] Hs_Aryl_Hydrocarbon_Receptor WP2586_89793.gpm 158 322 19370 ®aiin "GPML" 06.10.2016 .. F4D3EF..
[ ] Hs_Arylamine_metabolism_WP694_89536.gpml 18 479 2823 ®aiin "GPML" 16.09.2016 .. 4EA6D..
D Hs_Association_Between_Physico-Chemical_Features_and_Toxicity_Associated... 62 386 8420 dain "GPML" 13.10.2016.. D6733..
D Hs_ATM Signaling_Network_in_Development_and_Disease WP3878 89745.g.. 42186 5966 @ann "GPML" 209.09.2016 .. B48E87..
[ ] Hs_ATM_Signaling_Pathway_WP2516_90247.gpml 295 343 34 278 Qain "GPML" 26.10.2016 .. OFAF71..

(=L Bcero: 25 661 938 6ait B 379 dainax




Jannbie nuarpamm WikiPathways mo:kHo Bce ckayaThb !!

(BTtopow cnocob)

special
Browse pathways
Species: Homo sapiens v | Collection:| All Tags ¥ View:| Thumbnail Mode ¥

4-hydroxytamoxifen,

Hfe effect on hepcidin production Dexamethasone, and Retinoic
Acids Regulation of p27
Expression
-~ Abacavir transport and
metabolism
I’

CKaunBaem Kaxkayto
Anarpammy NooTAeNbHOCTU
B popmarax:

gpml,

SVg,

txt,

owl,

pwf,

2 Log in/ create account

pathway discussion view source
Hfe effect on hepcidin production (Homo sapiens)

Kristina Hanspers

Title: Hfe effect on hepcidin production
QOrganism: Homo sapiens
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L
©

HFE @ TMPRSS6
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D1
HAMP
SMAD7

HFE
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png,
pdf

Description
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PECYPC Signor

http://signor.uniroma2.it/

HOME USER GUIDE STATISTICS CURATION

* e = ETS < e About SIGNOR

Feedback

Mus musculus Rattus nu_rvegmus
Latest publication: Abstract | Article a

SIGNOR, the SIGnaling Network Open Resource, organizes
‘ type entity here ‘ SEARCH and stores in a structured format signaling information published in

the scientific literature.

©all ©connect The captured information is stored as binary causative
relationships between biclogical entities and can be represented
Search tips: graphically as activity flow.
To search a single entity type its name or ID into the search bar
For a multi-protein search type their Uniprot IDs separated by one of the following The entire network can be freely downloaded and used to support
delimiters: comma( ), semi-colon(;). space. logic modeling or to interpret high content datasets.

The core of this project is a collection of more than 11000 manually-
annotated causal relationships between profeins that participate in =~

Selected organism: Homo sapiens Sacco et al "Deep Proteomics of Breast Cancer Cells Reveals that
40-03-2016 Metformin Rewires Signaling Networks Away from a Pro-growth State” Cell
To view a pathway select it from the drop-down menu. systems 2, 3, p159-171, 23 March 2016 use the SIGNOR network to

interpret phosphe-protecmics data

| Select Pathway below

| Select Disease below

| Select Tumor below

SignaLink.. rot :  Pub@Ihem @mengie (@ PhosphoSitePlus  eiyi  HPMINT

-

[ = ] d a /|

ba3a AaHHbIX MO CUrHANbHbIM NYTAM TPeX BUA0B OpPraHM3mMoB (YeN0BEK , MbllLb,
Kpbica). [laHHble B35ITbl U3 HaY4YHbIX NyOAUKaLUI

Perfetto L et al., SIGNOR: a database of causal relationships between biological entities. Nucleic Acids Res. 2016;44(D1):D548-54.



CraTucTHKA JaHHBIX B 0a3e SIgNor

http://signor.uniroma?2.it/statistics.php

HOME USER GUIDE STATISTICS CURATION CONTACT DOWNLOADS D= nilsEEm SEARCH
16246 curated relations - 6295 curated publications
Entity types Mechanisms
@ Proteln - 3437 @ Phosphorylation - 8635
@ Chemical - 426 @ Binding - 3279

@ Complex - 138

@ FPhenotype -59

® Smallmolecule - 41
@ Protelnfamily - 25
@ Stimulus - 15

@ Dephosphorylation -
978

@ Transcriptional
regulation - 858

@ Chemical inhibition -
810

@ Ubiquitination - 227
Other- 562




Pecypc Signor : npeacrapijenne 1aHHbIX 0 MTOR curnaabHOMY My TH

MTOR Signaling

37 Seed Entities

Name Primary ID
Organism: ﬁ
AminoAcids
e ~ . | || Add Entity |
Q,f. > Adipogenesis SIGNOR-PH26
e T —
=S
NS ”"".‘Qs{ EF P._RGCIAH Jervondiial biogene3 AKT1 P31749
e R
AKT1S1 Q96B36
PIK3R1 078 FIRACR AminoAcids SIGNOR-5T5
m EIF4E PO6730
L / 0.12
o7k, 0.4 RAGAC EIF4EBPA Q13541
N RHEB, /
RS \ [ qaz GSK3B P49841
e FDPKI o a 22000
/f A HIF1AN QINWTE
L7 e Z MTOR
NS "~ INS P01308
— 0.
P06213
Id Mechanism Organism Modification Pmid
156780 | phosphorylation | Homo sapiens | Thri78 | 17609368 P35568
e e o e pattaha pratin ot et 1T and serme e SIGNOR-C26
228654 | phospherylation | Mus musculus Ser539 | 17609368
AMPE phosphorylates PGC-1alpha directly both in vitro and in cells. These direct SIGNOR_PHSO
phosphorylations of the PGC-1alpha protein at threonine-177 and serine-538 are raquired for
d 00 the PGC-1alpha-dependent induction of the PGC-1alpha promiotar P27361
EIEE N T mitochondrial
C & - e _ _ SIGNOR-PH32
TFEB SREBF1 _ — - = s biogenesis
MTOR P42345
mTORC2 SIGNOR-C2
Pathway ID: SIGNOR-MTOR PDPK1 015530
Description: The mammalian target of rapamycin (mTOR) signaling pathway couples energy and nutrient PIK3CA P42336
abundance to cellular growth. mTor is serine/threonine kinase acting in two complexes (mTORC1 and PIK3R1 P27986
mTORC2) which exert their actions by regulating other important kinases, such as S6K and Akt In particular,
mTORC1 integrates multiple signals reflecting nutrients' availability or deprivation promoting cellular growth or PPARG P37231
catabolic processes respectively.
PPARGC1A QYUBK2
—_————————
PRKAA1 Q13131
PRKAG1 P54619




Pecypc Signor : nmpeacraBjeHne JaHHBIX 0 MyTAX akTuBanuu pakropa SREBP1

w0 The'Sl(@naling/letwork (@pen [

HOME USER GUIDE STATISTICS CURATION CONTACT DOWNLOADS  pjsEaSylivayEiemm SEARCH

Name ﬂSREBM View Modifications [ oirect + [{gared 0~ [ Firer [N

Full Name Sterol regulatory element-binding protein 1

Synonyms SREBP-1, Class D basic helix-loop-helix protein 1,
bHLHd1, Sterol regulatory element-binding ‘
transcription factor 1 | BHLHD1, SREBP1

Primary 1D P36956

- . ."‘U. ) \
Links u,-.|p|-°.g‘_. - @ GeneCards® - @Jm
Type protein

SREBF1 CEBPB

Modifications Tables

Search Tools

Relations
Refine search:
REGULATOR ¢ MECHANISM ¢ TARGET + SCORE @ s
» by mechanism
none " | C y MAPK3 up-regulates activity === phosphorylation SREBF1 0.20
. by effect Publications: 1 Organism: Homo Sapiens

'none v Pathways:  MTOR Signaling

+ MAPK1 up-regulates === phosphorylaticn SREBF1 0.08
: |?;,:1rgamsm: v Publications: 1 Organism: Homo Sapiens
I




Pecypc Signor : 1aHHbIe MOXKHO CKAaYaTh

HOME USER GUIDE STATISTICS CURATION CONTACT DOWNLOADS jENShiuas I SEARCH

Available Downloads > Download All Data
Whole database data view Select Organism:
SIGNOR entity data view * .
® Homo sapiens
Pathway-related data view ' <4 Mus musculus
Phosphorylation data view ¥, Rattus norvegicus
Download by relation id view Select a format below to download all data from the database:
@ file csv
Download by entity or list of entities view © file xlIs (slower)
Download
Download SIGNOR entity data
SIGNOR Complexes:
| Download complex data |

SIGNOR Protein Families:

| Download protein family data |




PECYPC SPIKE

http://www.cs.tau.ac.il/~spike/

SPIKE

Signaling Pathway Integrated Knowledge Engine

Home | Maps | Browse database | bocumentation | Download the database | Upcoming | Credits

SPIKE is a database of highly curated signaling
pathways with an associated interactive software tool.

Users can view and download individual pathway maps and browse the entire
database from this website, or launch a map viewer tool that allows dynamic
visualization of the database and save networks in XGMML format that can be
viewed in all generic XGMML viewers.

Browsing and downloading the database does not require registration or login.

Map Topics

s Cell cycle progress and check points

» DNA damage response

s Programmed cell death related processes

s Stress-activated transcription factors

» Mitogen-activated protein kinase pathways

» Immune response signaling

» HEarSpike: hearing related pathways —

— 28 curHanbHbIX
nyteun

[1] R. Elkon, R. Vesterman, M. Amit, J. Assa, 1 Ulitsky, G. Steinfeld, R. Blechman, Y. Shiloh, R. Shamir. "SPIKE — a database, visualization and analysis
tool of cellular signaling pathw BMC Bioinformatics $:110 {2008)

[2] Arnon Paz, Zippora Brownstein, Yaara Ber, Shani Bialik, Eyal David, Dorit Sagir, Igor Ulitsky, Ran Elkon, Adi Kimchi, Karen B. Avraham, Yosef Shiloh
and Ron Shamir "SPIKE: a database of highly curated human signaling pathways". Nucleic Acids Research, 2011, Vol. 38, Database issus

Designed by Spike Team.

News (January 2012)
Maps Updates:

Updated Map: Apoptosis Anti-
sApoptosis (Jan12)

Updatad Map: p53 (Jan12
g'r p: p53 (. )
sU|31:Ia’ce>|:| Map: ATM (Jan12)

MNew Map: Ras signaling
S (Jan12)

New Map: WNT signaling
S (Nov1l)

Updated Map: Autophagy
s (Augl1)

Updated Map: NFKB Signaling
sNetwork (Juni1)

Updated Map: MAPK signaling
s[Junll)

Updated Map: Mismatch repair
s(Junll)

Updated Map: Base excision
sand single strand break repair
(Jun11)

Updated Map: Repair of
slnterstland Crosslinks (May11)

Updated Map: Nucleotide
se:(cision repair (April)

see the Maps section

Paz A. et al., SPIKE: a database of highly curated human signaling pathways Nucleic Acids Research, 2011, Vol. 39, Database issue
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SPIKE

Home | Maps | Browse database | bocumentation | Download the database | Upcoming | Credits

Signaling Pathway Integrated Knowledge Engine

Spike database in XML format

« SPIKEDB

Spike database in other formats
The Spike database is available for download in the following formats:

. BioPax
« Sjf

Designed by Spike Team.
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MH®OPMALIMOHHbIN PECYPC BIOCARTA
https://cgap.nci.nih.gov/Pathways/BioCarta_Pathways

LTIONA . ’
K;‘Fhﬁg National Cancer Institute U.S. National Institutes of Health | www.cancer.gov

Cancer GENOME ANATOMY PROJEGT £H o

B 4 b

Pathway information provided by BioCarta
(See Terms and Conditions of use)
For information on sources of Pathway diagrams, see Biocarta Pathways HowTo

Ok,

Pathways AABEDEEGHIKLMNOPRSTUVW Y2
Pathways and Tools A \
L * Acetylation and Deacetylation of RelA in The Nucleus (HM|
« Actions of Nitric Oxide in the Heart
s Activation of cAMP-dependent protein kinase, PKA [H M|

® Pathway Searcher

» Activation of Csk by cAMP-dependent Protein Kinase Inhibits Signaling through the T gell

Related Links Receptorm [M]

® ExPASy * Activation of PKC through G protein coupled receptor ||l|| h'.]

@ MAPK signalling * Activation of Src by Protein-tyrosine phosphatase alpha [H M| EOI'I ee 300
* Acute Myocardial Infarction [H]|

@ SPAD
» Adhesion and Diapedesis of Granulocytes [H] IDIVI a rpaMM

Quitele ik * Adhesion and Diapedesis of Lymphocytes [H]
uick Links:

* Adhesion Molecules on Lymphocyte [H M|

® ICG T

* ADP-Ribosylation Factor [H M|
SRCEbonE * Agrin in Postsynaptic Differentiation [H M|
@ NCICB Home » Ahr Signal Transduction Pathway [H M|

) >

BA3A HE OBHOBJIAETCA:

BioCarta had not been updating its pathways. The information provided might have been outdated.
As a result, we have discontinued offering pathway information online. You may view our pathway
figures at http://cgap.nci.nih.gov/Pathways/BioCarta_Pathways.

http://www.biocarta.com/
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Pathway information provided by BioCarta
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1 Hexokinase
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3 Phosphofructokinase
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Glycolysis Pathway
Pathway information provided by BioCarta
(See Terms and Conditions of use)

Legend
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NMOBTOPEHMUE: B nekuuu Ne 4 6biam paccmoTpeHbl 6a3bl AaHHbIX MO reHHbIM
ceTaAMm, a TaKXe No meTaboanyecKMM U CUrHaIbHbIM NYTAM:

1) GeneNet — LUunlT CO PAH , rHoBocunbupck
http://wwwmgs.bionet.nsc.ru/mgs/gnw/genenet/

2) KEGG Kyoto encyclopedia of genes and genomes:
Integrated suite of databases on genes, proteins, and metabolic pathways
http://www.genome.ad.jp/kegg

3) MetaCyc Metabolic Database http://metacyc.org/
+ BioCyc (Database Collection) https://biocyc.org/

4) Reactome http://www.reactome.org/

5) WikiPathways http://www.wikipathways.org/index.php/WikiPathways

7) Signor http://signor.uniroma2.it/

8) SPIKE http://www.cs.tau.ac.il/~spike/

9) BioCarta https://cgap.nci.nih.gov/Pathways/BioCarta_Pathways
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