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TpaHCKPUNLUUOHHbIE pPerynaTopHble CeTn
(Transcription regulatory networks)

TF-Z N
‘—D-Gene X

TF-X/A -
TE-Y N\

—.—i-Gene Z

TpanckpUNIIMOHHBIE PEryJSITOPHbIE CETH COAEPKAT y3Jbl, 0003HAYAIOIIME IBA BUIA
00bHLECKTOB:

1) resbl, OTHOCSIMECH K paCCMATPUBaeMoil cucremMe;
2) TPAHCKPUNIIUOHHBbIE (PAKTOPBHI, PEryJUpPyOLIHe IKCIPECCUI0 TEHOB.
Tunsl cBsi3el (pedep) B TPAHCKPUINIIIUHOHHBIX PEryJsITOPHbIX CETAX:

= (CTpeJIKHM 0TOOPAKAT AKTUBALMIO (II0AABJICHUE) IKCIIPECCUU TEHA
=1 rpanckpunumonnsiM daxropom,

—  JluHu#" 0T00paXKAT 0eI0K-0eIKOBbIC B3AUMOACHCTBUSA

IIpu oTo0pakeHNHM TPAHCKPUIIIMOHHBIX PEryJSTOPHBIX CeTeH
He MPUHSATO U300PaxKaATh OTAEJIbHO I'eH U OTAeJbHO 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: BO3MOKHBbIE IKCIIEPUMEHTAJbHBbIE MOAXO0/AbI ISl MOJYYeHUS JAHHBIX
IJI51 PEKOHCTPYKIMU TPAHCKPUIIIIMOHHBIX pPeryasaTopHbIx ceTeii (TRN)

[Noaxoa 1. BoiABneHMe canTtoB YyBCTBUTENbHOCTU K [1Ha3el B reHome un
npeAcKasaHne CanToB CBA3bIBAHUA TPAHCKPMMNUMOHHbIX GaKTOPOB B
panoHax JHK, cooTBETCTBYIOLWMX CanTam YyBCTBUTENbHOCTM K [1Ha3el

Noaxoa 2. OueHKa addeKTa BbIKIHOHEHUA
aKTMBHOCTM TPAHCKPUNLUMNOHHbIX GaKTOpPOB
pa3nn4HbiMmu cnocobamu (siRNA n 1.4.).




Iloaxon 2: PekoHCTPYKIUSI TPAHCKPHIIIHOHHBIX peryJsaTopHbIX ceteid (TRN) Ha ocHoBe
nccjaenoBaHus 3(pPeKToB BHIKJIHOYEHHs TeHoB ¢ moMombio SIRNA (MeTon)

AHaJm3 qaHHbIX KoHcopuuyma FANTOMS JIKCIEPUMEHT ¢ siRNA (= maJible
10 DKCIIPEeCCHH B PA3JIMYHBIX THIIAX Mmoo4epeaHbIM HHTep(pepupylomue
KJIETOK YesioBeka (Metoquka CAGE ) BLIKJII0YEHHEM PHK) moryT 65115
HCKYCCTBCHHO BBCIACHDbI
‘ Kaxa0ro u3s 18-tu TO

B KJIETKH VISl HOK/IAyHAa
onpeeJIEHHOI0 reHa.

Cnucok 18 Tpanckpui- e ‘ ¢ momobio SIRNA

IHOHHBIX (paKTOPOB ¢
NOBBIIIEHHOM JKCNpeccHei B BrisiB/IeHHE TeHOB,
¢pudpodIacTax JKCIpeccHs KOTOPBIX

(fibroblast-enriched transcription factors) + MeHsieTcsl Hauboee
CHJIBHO B OTBCT Ha

o @ @ BMeEIIATEIHCTBO
S SiRNA..
dudpodIacT-ciennPpuIHaA CeTh g = JT0 reHbl MUIIEHH,
i @ eryJiuapyemMbie
TPAHCKPUINIIMOHHOHU peryJjasiiuu SRNA  _, 4 . pery/mpy

(TRN)

ucciaeayembivu TO

/ TPAHCKPUNIIMOHHBIX (AKTOPOB
¢ HanuOoJIb1IeH 3HAYMMOCTHI0
+ 11 apyrux ¢axkropos

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



Iloaxoa 2: PeKOHCTPYKIMS TPAHCKPUNIMOHHBIX peryiasitopHbix ceteii (TRN) Ha ocHoBe
ucciaenoBanns 3PpPeKToB BHIKJIIOUYEHHs TeHOB ¢ moMomibio SIRNA (pe3yabrarh)

®udOpodaacT-cnienupuIHAA CETh
TpanckpunuuonHoi peryasuun (TRN)

XapakTepuCcTHKA y3JI0B B CETH M0 KOJIUYECTBY
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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



3apaua B obuwem Buae:
PeKOHCTPYKUUA rpadoB perynaTtopHbIX reHHbIX CEeTEU Ha OCHOBE AAHHbIX NO
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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 o perynaTopHbiX B3aMMOAEUCTBUAX MeXKAY

reHamum OCHOBe AaHHbIX NO 3KcnpeccUoHHbIM AAHK-ynnam
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Pe3ynbTaTbl HEOAHO3HAYHbI, He0bX0AMMa IKCNepuMeHTaibHaa nposepka 1!

Komganos H.A., u np. TEHHBIE CETH. BaBunoBckwuii sxypHan reHeTHKH u cenekiuu, 2013, Tom 17, Ne 4/2, ctp.833-850



I'eHHbBIE CEeTH, TPAHCKPUIIIIMOHHBbIE PEryJSITOPHbIE CETH-

Yo gaapime ?2?? /* v __
r'
7 o\
-\/ I'eHHbBIE CeTU - MOJEKYISIPHO-TEHETHYECKUE CUCTEMBI, ST
obecreurBaroiye GopMUpoBaHUE PEHOTUMTHUYECKUX 0L
XapaKTEPUCTUK OPTaHU3MOB (MOJIEKYISPHBIX, ONOXUMHUYCCKUX, 1‘“‘1 WA

CTPYKTYPHBIX, MOP(HOTOTUYECKHUX, TOBEICHYECKUX U T.]I.) HA
OCHOBE MH(pOpMaIH, 3aKOJUPOBAHHBIX B UX T€HOMAX.

R ¢
'\/ TpanckpunuuonHblie peryaaTopubie cetu (TRN) — c
CETH, COJIepIKaIlle BEPUINHBI, 0003HAYAIOIINE IBA
BUJIa OOBEKTOB:
1) reHsl, OTHOCSIIAECS K pACCMAaTPUBAEMOUN CUCTEME; U
4

2) TPaHCKPUIIMOHHBIE (PAKTOPBI, PETYIUPYIOLINE

OKCIIPCCCHUIO T'CHOB. TeHpI-MuLIEHU

Cern B3aMMOIeCTBHUA MKy reHaMu / 0eJIkaMu



MN300pakeHns TeHHBIX CeTEel, a TAKKe JI0bIX ceTel, ABJIAITCA rpapamMu.
-

I'pad (anr. graph) — COBOKYIHOCTBH HEIyCTOT0 MHOKECTBA BEPIIUH 1
Ha0OpOB map BepIIUH (CBsI3ei MEX Ay BeplIMHAMU = pedep); OCHOBHOM

OOBEKT U3y4YEeHUSI MaTeMaTU4eCKON Teopuu Irpados.
https://ru.wikipedia.org/wiki/ I'pad (matemaruka)

S HeopueHntupoBanHoe peOpo COeUHSET
HEYIOPSAIOYEHHYIO NTapy BEPIIUH

C/*__ OpueHTupOoBaHHOE PEOPO (= Ayra) COCAUHSET
YIOPS0YECHHYIO TTapy BEPIIVH

-

Kuaaccupukanus rpados no Tunam BXoAAIMX B HUX pedep

HeopuentupoBanHublii rpad — 310 OpHeHTHPOBaHHBIN rpad — 31O Cmemannelii rpag sto rpad,

HEIyCTO€ MHOXKECTBO BEPIIIHNH HEIMYCTOE MHOXKECTBO BEPILIUH B KOTOPOM HEKOTOPBIC pEOpa
(=y3I10B) U HEYMOPAMOUEHHELIX pedep (=y3710B) U yIOpsSA0UEHHBIX MOTYT OBITh OPHCH-
(OpHEHTHPOBAHHbIX) pebep (ayr) TUPOBAaHHBIMH, & HEKOTOPBIE -
S HEOPUEHTUPOBAHHBIMU.

a, a,
a;

X X3

as

X Xy
s e

IIpumep HEOPUEHTHPOBAHHOTO [Tpumep oprueHTUPOBAHHOTO
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a5, ab — pedpa.

NYTH. 8, 34, 85, 85— pedpa.



Kunaccudgukanust rpadgoB nmo tTunam BXoAAUIMX B HUX pedep

I'pad Ha3bIBaercs ABYAO0JbHBIM, CCJIX CI'O BEPIIHUHBI MOKHO

pa3ouTh Ha JBa Henepecekarmuxces nogMuoxectsa V1 u V2 Tax, /| \ / B
YTO BCSAKOE PEOPO COSTUHSECT BEPIIMHY U3 MIEPBOTO MHOXKECTBA e,
V1 ¢ BepimHOM U3 BTOPOTro MHOXKeCTBa V2. ‘ ‘
H—G
I'pad Ha3piBaeTcst K-T0JbHBIM, €CIIH €T0 BEPITUHBI MOKHO / \
pazouTh Ha K Hemepecekarommxces nogMaokectea V1, V2, ..., D %
VK, Tak, Tak, 4To He OyaeT pEéoep, COSTUHSIONINX BEPITHHEI Ipisep APyIOTBHOTO Fpada.
OAHOT'O U TOI'O XK€ ITOAMHOKECCTBA HepBoe MHOYKECTBO BEPIINH (A,
F, H, C) u BTOpoe MHOXECTBO
N sepumud (E, B, D, G).
I'eHHY10 ceTh MOKHO NpPeACTABUTH B BHJI€ JABY/10JbHOI0 rpada:
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https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B3%D1%80%D0%B0%D1%84
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B3%D1%80%D0%B0%D1%84
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B3%D1%80%D0%B0%D1%84

Knaccudpukauyua cereit no Tunam BepLUuH U cBA3ei

A4
I'ennble ceTn — rpad) CETH OPMEHTUPOBAHHBIH JIN00 CMEIIAHHBIN 1 /_{
MOJKET BKJIIOYATh BEPIIMHLI HECKOJbKHX THINOB: TeHbl, MPHK, Oenkwu, m '\
HU3KOMOJICKYJISIPHBIE COSIMHEHUS, PEaKIIUU = WA [] {; ' ®
o T
(N Tpanckpunuuonusie peryastopusie cetd (TRN) \M‘M\?”
rpad) CETH OPMEHTUPOBAHHBIM 1 BKIIFOYAET ﬁtﬂi
C BEPIIMHBI OJIHOI0 THUIA, 0003HAYaoNIUe : 1) TeHHl,
OTHOCSIIUECS K pacCMaTpPUBACMOM CUCTEME; 2)
Iy TPaAHCKPUIIIMOHHBIE (PAKTOPbI, PETYIUPYIOIIHE

3KCIIpecCUIo TeHOB. I'paduueckoe 0003HaUYeHHE ABYX
THUIIOB BEPIIMH MOKET ObITh OJMHAKOBbBIM.

CeTtu B3aumMoeicTBUIl Me:K1y reHamMu / 0ejikaMu - rpad ceTu
HEOPMEHTUPOBAHHBIH JIN00 CMEIIAHHBIN, BKIIOYACT BEPIIUHBI,
O/IHOT'0 THIIAa, 0003HAYAIOINE TeHBI U /MJIN OCIIKH.

- 7 ’ . S~

PeOpo (cBSI3b) MeKIy BEepUIMHAMM CETH MOKET 0003HAYATH:

r s ' 4 N ~~

benok-  T'omonoruio mexay Kookcnpeccuro — IIpHHAAI€KHOCTD CoBMecTHYI0
0eJIkoBOE reHamMu Jauoo reHOB/0eJIKOB K OJHOMY BCTPEYaeMoOCTh
B3aNMO- CTPYKTYpPHOE MeTadoIM4YeCKOMY- B TEKCTaX

neucTBUe CXO/ACTBO 0€JIKOB CUTHAJIbHOMY IIYTH crareu




Ceru B3auMOAeCTBUI MeKIy reHamu / OeJiIkaMu
CeTu B3auMoAeiiCTBUH MEKAY reHaMu / 0eJIKaMi HIMPOKO UCHOJAb3YIOTCH I

NMpEeaACTABJICHUA JAHHBIX MNOJTHOI'CHOMHBIX UCCJIeI0OBAHUM

[Tpumep Nel: mpeacrasieHue ceTu 0e10K-O0CIKOBBIX B3aUMOJCUCTBUN MEXK Ty OCIIKaMu
4eJI0BeKa, UMEIOIMMU B3auMOACHCTBUS ¢ OesikaMu Bupyca remaruta C
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Pe6pa rpada o6o3Haqar0T OENnoK-
OeNKOBBIC B3aMMO/ICHCTBUS

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



Ceru B3auMOAeCTBUI MeKIy reHamu / OeJiIkaMu
CeTn B3aumMogeiicTBU MexK1y reHaMu / 0eJikaMu HIMPOKO MCIOJb3YHOTCH JAJIsl

NMpEaACTABJICHUA JAHHBIX MNOJTHOI'CHOMHBIX HCCJIeOBaAaHUM

[Tpumep Ne2: mpeacraBieHre KOIKCIPECCUPYIOIIUXCSA T€HOB/TPAHCKPUIITOB YEIOBEKA Ha
OCHOBE aHaJIN3a MaTTEPHOB BKCHpeCCI/II/I HonyquHHx xoHcopuimymom FANTOM

N . © Bepuunsl rpada (cdhepbl) 0603HaYAIOT IPYIIIIHI

k . ‘e . T 4 _
® . . e S i A J R i ) e W o KOS3KCIIPECCUPYIOLIUXCA TPAHCKPHUIITOB.
. o | > T AT0 Pamuyc chep nponopironanex (duciy
S . siel® .
” i . Mesehchymal CellS tlalianie’ 4 P ¢ TPaHCKPHUIITOB B KAXKJI0U prﬂl_[e) -3
. i . ‘fibroblasts s s 2Ry f
X ’ S . Systemic lupus erythematosus (K)
. . iy Chromosome maintenance (R) -
¢ b IL-2 doyvn_ reg. targets (N)
: A 74 / Transcription (R) Pe6pa rpada 0603Ha4AIOT HATHYHE
. k8 » 3X7 AR . koppensnun (r>0.6) mMexmy
© \ % . : | RoRbi
e . A RN ; naTTepHAMU SKCIPECCUH
Astrocytoma' ’ . re 8V O 7 Lymphoma cell lines,
e e . . \ ¢ P ‘_F. 1 _H~ 4l ‘.P Bl s:. s~ L s retictlocytes TPAHCKPHUIITOB U3 ABYX COCCIHUX
2 4 -ndothelial cells &« o S .
Lo O (@1 Ha et Ildigie 7 BN EREONNCOTE L BCPIIHH.
& oV AR RN AN = L g AR Vi ™ {G109)Cell cycle(R)
- . b ol ® 0 W T 4 - SN\ IS Rk
= B -Intes.tihg oo AR AN N A ".'. J oo/ @Y DNA repl-lcatlon ®
Cytochrome P450 (W,K) .. A '_‘ .'_ i e o P K '®
Metabolic pathways (K,R.W) . s S KQCd”f et (“ i Imes N Te «* <1/ .
@steroid biosynthesis (K) P":S::{? r:e:';i ;;r;s&w)u % .t o '_: g -8y v 1 Lymphoid
Drug metabolism (K) N e o R S ‘ 43 L aURacmial S
— * .l ._‘o_.- _n_-ku : I
= y oy S SO “ ol PR ' lymphoma .
Chorion, placenta; ¢ © s % Mast cells
. choriocarcinoma © @ -+ gt @ et T
' 0 . ¢ ransmemobrane transpol
Smogth muscle - celllings . s ofsmalmolecues ®) - ) Slnaling byaWit ()
2 . 3 : SN A . ' Cell cycle checkpoints (R)
e .' « . Apoptosis (R)
B Metabolism of RNA (R)
r + € DNA replication (R)
® Py “ . 3 * HIV infection (R)
A . o ;. Metabolism of amino acids (R)
. > Skeletal muscle ¢ = Ty 0, .
R ® ¢ * 5 et 8 1 L‘ 20 SN =
= N ¥ “ -Central nervous system g
Epithelial cells oS 7 S : TSNS : &A%\ " . (18D Allogratft rejection (K)
and tissues ~ 5 Ci P N2 Dl W ok i ’.' N R §ETEN Graft-versus-host disease (K)
¢ N e s i3 BN o \ Wl s Type | diabetes mellitus (K)
< e 97 i [‘nelano‘cytes, ¥ * Synapflctransmlssuon (Fi) i Antigen presentation (K)
oAy . Sy RN ! NN N = Cell adhesion molecules (K)
: " 9: .‘mele'moma . @ BN AN * psthma (9

® . Phagosome (K)
< Synaptic transmission (R)

. Calcium regulation in the cardiac celP(W)

Integration of energy metabolism (R)

Transmembrane transport of small molecules (R)

FANTOM Consortium and the RIKEN PMI and CLST (DGT), et al. Promoter-level mammalian expression atlas.// Nature. 2014. V. 507. P. 462-470.



Ceru B3auMOAeCTBUI MeKIy reHamu / OeJiIkaMu

Kak crpouts ceTu B3auMoaelCTBUN MeKAy reHamu / oeakamu ??

MHTepHeT-,ﬂ,OCTyI’IHbIe VIH(I)OpMaLI,MOHHbIe KOMMNbOTEPHbIE CUCTEMbI, NO3BONAAKOLWLNE
IKCTPArnpoBaTb AaHHblIE MO CBA3AM PaA3/IMYHbBIX TUMOB MeXay I'eHaMM/6EIII-(aMM
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Information is sourced from public pathway databases and is read ly searched, visualized, = . a Wa CO Ons L Or

and downloaded. The data is freely available under the license terms of each contributing
dtb




Ceru B3auMOAeCTBUI MeKIy reHamu / OeJiIkaMu
Kak crpouts ceTu B3auMoaelCTBUN MeKAy reHamu / oeakamu ??
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CeTb, peKoHcTpyupoBaHHana cuctemoit STRING, BkaouyaeT B3aumogencrBua pasHbiX TUNOB

aHo: crnucok ~500 reHoB 4YeIoBEKa

ba3be1r maHHBIX B3auMOAEHCTBUMI
MEXAy T€HaMU o

OOmmii BUI CETH B3aUMOJACHCTBUN MEXTY TCHAMH, o
BOBJICUCHHBIMH B PETYISIIUAIO MUIIEBOTO MOBEACHUS U MACCHI TEa

OparmeHT
CETHU

active interaction sources:

F Textmining P Experiments P Databases P Co-expression

F Neighborhood P Gene Fusion P Co-occurrence

minimum required interaction score:

medium confidence (0.400) *

highest confidence (0.900)
high confidence (0.700)

medium confidence (0.400)

low confidence (0.150)
custom value

Vci1oBHBIE 0003HAUYECHUS

Known Interactions Predicted Interactions
—  from curated databases A—~  gene neighborhood
At experimentally determined A gene fusions

A gene co-occurrence

Others
At textmining
D co-expression

A protein homology

2nd shell: | - none -

only - %

quick change:

o more proteins

° less proteins




KaKune HoBble 3HAaHMUA MOXXHO NMOJIY4YUTb, aHA/IM3UPYA B3aMMOAENCTBMA Pa3HbIX TUNOB ??7?

AHO:

578 reHoB, y4acTBYOIIMX B peryjasauuun
NHUIIEBOI0 MOBEACHUA JU00 MacCChl TeJIa

[HoaceTs COBMECTHOM BCTPEYaEeMOCTH B
MeTa00JIUYeCKUX U CUTHAJIBHBIX Iy THAX

(tun cBsizu Knowledge)

rz.u.qwn lnierachions Predicted Interactions Others % T ATy
N~ from curated databases —  gene neighborhood E—  textmining R
'—i") experimentally determined Ot gene fusions ’g' —adeoXRLosSion
= = —

% gene co-occurrence £ protein homology

N

IMoaceTn 0€JI0K-0€JIKOBBLIX B3aNMOIEHCTBUMI
(tum cBsi3m Experimental)

Ioacerh B3aMMO/IEHCTBHIA, 0TOOPaKAIOIIUX
romoJioruro (Tun cBsizu Homology )

Ignatieva EV, et al.,. BMC Genet. 2016 Dec 22;17(Suppl 3):158.



MeToau4eckui BONpoc:
Hy>KHO Jii (MOKHO JIM) pacCMAaTPUBATH CBA3HM BCEX TUIIOB CPA3y MJIHU JIy4lle Mmo-
oTaeJbHOCTH ??
PaccMoTpeHbI TPpH NOACETH:
IMonceTs 0e10K-0eIKOBBIX B3auMoeiicTBuii (Tun cBsizu Experimental)
IMoaceTh COBMECTHOI BCTPEYAEMOCTH B META00JIMYECKHX U CHTHAJIbHBIX IMyTAX
(tun cBsizu Knowledge)
IMoxceTs B3amMoeiicTBHI, 0TOOPaKAIOIIUX roMoIoruio (tum cesazu Homology )

Ko/IN4eCTBO IeHOB, \ Kaxkaasi ceTb MMeJia CBOH

YYACTBYIOIIMX B CETHAX: 408 KOJINYECCTBCHHLBIC X DAKTCPUCTUKHU
Experimental (355) KoJi-Bo renoB,.imewmux csizu| ¢ Koi-Bo C‘flfgl; : -
Tun cetn JAQHHOTO TUMNA / 10Jisl TEHOB OT | CBsi3el o CBSI36l Ha
0011ero KoJIM4ecTBa ckopom > 0.4 en

Experimental 355 (62%0) 1243 4.28

‘ Knowledge 304 (53%) 2397 15.87

‘! Homology 142 (25%) 521 7.390

Homology (142)
Knowledge (304) BCEI'O 408 (~71%)
(A Bcero B 3ampoce K
QI&CTBOB&JIO 578 reHoB) Bcero ceramu 0bL110
oxBadyeHo 71% rexos

Kamnaﬂ IHOACCTHh BKJIKOYAJIAa OHPEJIEJIGHHOC KOJINYECTBO yHI/IKaJIbeIX

Ir¢HoOB, KOTOpre HE le/lcyTCTBOBa.]II/I B }IpyFHX MoJACCTIAX Ignatieva EV, et al.,. BMC Genet. 2016;17
Suppl 3):158.

Hu OoaHa MoaCeTb HEe BKJIK4YaJia BCe I'€HbI, y‘laCTBOBaBIHI/Ie B 3anp0ce (Suppl 3)



Ipoxosxkenne Meroauueckuil BOIPoOC:
Hy:xHO J11 paccMaTpuBaTh CBA3M BCEeX THUIOB CPA3Y MJIU JIyYllIe MO-0TAeJbHOCTH ?7?

Jlns kaxaou ceTr ObLJIM BbIJAEJ€Hbl KTOMOBBIE€ F€eHbID», TO €CTh I'eHbl, HMEKIINe HAN0O0JIbIIIee
KOJHUYECTBO CBA3EH

ﬁMMEP:% :

\ [IepexpbIBaHUE CITUCKOB I€HOB, UMEIOLINX
HauOOJIbIIEE KOJTUYECTBO CBA3EH B 3-X CETSIX

-

/ A) no 10-TonoBbIX FGHOBY b) no 20-romoBaix FGHOB\

Experimental

Experimental

ESR1,
SIRT1, AR,
STAT3, MAPK3,
PTPN11, HDAC3,
NR3C1, NFKBH,

5 TOMOBBIX T'€HOB I'€HOB B

K noaceru Knowledge

QHOWIEdge Homology A Knowledge Homology /

Kaxnas cerb cogepxalia yHHKAJbHBIA HA00P «TONMOBBLIX» reHoB. IIpu paccMoTpennn MHOXKECTB
20-T; TOMOBBIX TeHOB oHA U3 ceTeil (Experimental) xapakTepu3oBajack HadoopoMm 20-TONMOBBIX
IreHOB, A0COJIIOTHO He MEePEeKPbIBAKIIUMHUCH ¢ TOMOBLIMU F€eHAMM APYTrUX ABYX ceTei

BbBIBO/I: Bce paccMOTpeHHbIE OCHOBHBIE XAPAKTEPUCTUKM CeTeil pa3JIn4HbI
CeTH MoJyYHJINCh COBCeM pasHbie !!!!

Ignatieva EV, et al.,. BMC Genet. 2016;17 (Suppl 3):158.
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AHAJIM3 mojceTell pa3HbIX THIIOB XapaKTepu3yeT HA00P reHOB ¢ Pa3HbIX CTOPOH:
IMoxcers HOMology comep:kuT HeCKOJBKO HECBSI3HBIX MOCETe

""""""""""""""""""" ~~ B cetb BoBiieueHo 25% ot o0miero
Subnetwork1  *
G protein-coupled KOJINYECTBa I'eHOB/OEIKOB
,— ----------------- ~s

receptors
+" Subnetwork 2 N,

’

-

-

Signalling molecules

s~ "Subnetwork4 ™"

o T ————————— —

[ ————
-

-—— -

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
U
\
1
1
!

-

I\ Subnetwork 7 ,' /'Y, (e ———————— -
/ B\ Transcriptional / ,/ '\ ‘. Subnetwork9 7
/ \‘\\coregu ators  / K %, '\ Uncoupling /

/ \
J W\ ., proteins ™/

R4

ROXA?

FA:
1/ N\ K
¢oxo3!1 / CELF1 v -/ + Subnetwork 8 ©
networks}::/ RNA™ % \ Y/ Signaling
. Nuclear receptors s - RIOCESSINA .\ 7 peptides NSNS _
S —————————— - . \ b = v :C:D Expressed in all
BBS4) - @1 C@IoM & A KCNA3 KON Ripr oNTRR Abcvs Kby I Mixed
TLRS PPARGO1B  PPARGG1A ADCY? ‘:CZD Group enriched
ETS2- SPI1 SGRG31$ORT! amovL gz k> Tissue enhanced
K> Tissue
RIK3CE—FIK3CA GNAS—GNAT2 INSIGH—1iSIG2 '\ enriched
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g
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\-----_'

Ignatieva EV, et al.,. BMC Genet. 2016;17 (Suppl 3):158.



AHaJN3 MojceTell pa3HbIX THIIOB XapaKTepu3yeT HA00P reHOB ¢ Pa3HbIX CTOPOH:
BoisiBiieHne KiaacTepoB B moacetu Experimental (des1ok-0ej1koBbIe B3anMoaelCTBHSA)

Extended cluster 1: Extended cluster 2:
cilium morphogenesis regulation of transcription

—————

Extended cluster 3:

response to insulin 0 R1

stimulus

Expressed in all
Mixed

Group enriched
Tissue enhanced
Tissue enriched

———

2




buosornuyeckas pyHkuus 0ejKoB U3 kjaacrepa 1

o5 TN N N N R R R R N R R N R R N R R S R R R R N R R N S R N R N R R N S R N R R R N R R N R R N R R R N R R R R -

’ Extended cluster1:

cilium morphogenesis syndrome 1): BBS1, BBS7, BBS12, BBS4, BBS9, BBS2, ARL6
Koaupytot cTpykTypHBI€ OCTIKM pEeCHUYEK.

BayTpuKI€TOUHBIN TPAHCIIOPT MO MUKPOTPYOOUKAM, YHACTBYIOT
Pa3BUTHUU U BO BHYTPUKIIETOYHOU MEPEIAYE CUTHAJIOB OT
pelenTopoB Ha MeMOpaHe:

InsR - insulin receptor;

IGFR - insulin growth factor receptors;,

LepR - leptin receptor;

MCHR - melanin-concentrating hormone receptor ;

NPYR - neuropeptide Y receptor

AxtuBupyrot curHanbhbie mytu (Hedgehog, Notch, Wnt, mTOR

~
['enbl , cBsi3aHHbBIC ¢ cHHApOMOM bapae — bupgnsa (Bardet-Biedl AN

Ignatieva EV, et al.,. BMC Genet. 2016;17 (Suppl 3):158.

U
and PDGFRalpha) J
-------------------------------------------------------------------------- —’,
b T T N - [
>~ R Ss
V4 Longitudinal section of a primary cilium Cross section of a cilium \\ / \\
ll Motile cilia 1 II \
Central 1 1
I .\ microtubules 1 I 1
1 ~§./ Microtubule 1] 1
i < \ \m// doublet 1] 1
1 = = Radial spole 1] 1
1 Anterograde intraflageliar Dynein arms (| 1
1 transport complex 1 ] 1
I 11 1
Retrograde intraflageliar 1 1
1 iransport complex 1
1 Immotile cilia 1] 1
1 Microtubule 1] 1
1 doublet 1] q 1
1 Extracellular 1 1 Akt 1
l I ol L2~ | '
1 1] STAT FoxO1€:x—— FoxO1 75¢1“— Rheb —> Raptor 1
Intracellular Localising to the basal 1 1
1 body: BBS13, BBS14 1 l l A\ 5e2 MIOR
y: 2 h \ 1
1 BBS15, BBS16 : 1 \ / PaY I
1 1 SREBP1 S6K  4EBP1
1 e \ BEs3 Chaperonin complex 11 — POMC — —@_ \l U v ) 1
0 - " in/Insulin resi: e
1 v BBSome: Chaperonin complex: 1 1 e 1
I BBS1 8656 Forsythe E., Beales P.L. Bardet- 1 | 1
BBS10 . 1 . e 1
" BBs4 88812 Biedl syndrome. 1 " Lee H. et al., Primary cilia in energy balance 1
\\ ses7 Eur J Hum Genet. 2013 Jan;21(1}8- \\ signaling and metabolic ,l
(N BBS9 13, ’ \ disorder BMB Rep. 2015;48(12): 647-654 4
~ s ~ 4
i g g g S —— - B ——— -



Ceru B3auMOAeCTBUI MeKIy reHamu / OeJiIkaMu
Kak crpouts ceTu B3auMoaelCTBUN MeKAy reHamu / oeakamu ??

MHTepHeT-,ﬂ,OCTyI’IHbIe VIH(I)OpMaLI,MOHHbIe KOMMNbOTEPHbIE CUCTEMbI, NO3BONAAKOLWLNE
IKCTPArnpoBaTb AaHHblIE MO CBA3AM PaA3/IMYHbBIX TUMOB MeXay I'eHaMM/6EIII-(aMM

HERTHING oo STRING - functional protein
Py o association networks
Protein-Protein Interaction Networks St r i n C] = d b . O rQI

ORGANISMS | PROTEINS | INTERACTIONS

2031 | 9.6 mio | 184 mio

SEARCH

GeneMANIA
http://genemania.orqg/

_ Downloads Apps FAQ  Publications  Contact

Version 8: Over [EXLn UMY and EEEIRTREESY from 22 Data Sources

Pathway Commons .
Pathway Commons - A Resource for Biological
Pathway Analysis
misfzt:“:;mi;;%f;ifﬁi et e o o http://www.pathwaycommons.orq/

dtb



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, no3Bosstoniuii onpeaessaTh GyHKIMOHATBHOCTh TEHOB U HA0OPOB I'€HOB.
HNwmeer nBe peanuzanuu: MHTEpHET-AOCTYIIHYIO, a4 TAKKE KAK IJIarkH 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/

o TN NN N R R R R R S R R R R R N R R R R -

7’ \\

/" Pecypc, mo3BonseT paboTaTs ¢ 9-10 \
BHJIAMH OPTaHU3MOB

-

@] % Arabidopsis thaliana

O S Caenorhabditis elegans

O »9m» Danio rerio
O m Drosophila melanogaster

QO 3%, Escherichia coli

i

] ’l\ Homo sapiens ~ R ,
GeneMANIA helps you predict the function

O e‘ Mus musculus of your favourite genes and gene sets.

S,
N N R

O 44 Rattus norvegicus

T S N S

\ - ) :I._ 7 | o l \
Sacch /4 U
jl O @ Saccharomyces cerevisiae / /A Taxoke BbIOMpATh (KOMOMHHUPOBATD)
N i o o o
-! HAAaHHBIC PA3JIMYHBIX THUIIOB!
|
|
|
|
: Networks @
| » Atiributes 0/5
|
1 » Co-expression 20
: » Genetic interactions 717
: » Pathway
I » Physical interacti 190/ 1
| e el GeneMANIA helps you predict the function
: » Predicted of your favourite genes an e sets.
1 » Shared protein domains B
|‘ » Uploaded 0/0 /
# Customise advanced options /
,/
____________________________________ p— -




Pe3yabTaT TecToBOIrO 3anpoca k GeneMania

» Physical interactions
EEE———

e & @@ o —— 3anpoc coaep:xaJ 10 renoB yenoBeKa:
g [NS, INSR, POMC, SREBF1, PPARG,
PPARA, NPY, NPY1R, PCSK1, CREB1

5] =]0)

®
)
3
©

@0
é
=
&

Cucrema nocrponsia cBsizu me:xxkay 10-10 reHamu
U JIONOJHIWJIA CITUCOK F'eHOB HOBLIMH I'eHAMU,

@@ @ HMCHOIINMU MAKCUMAJIBHOC KOJINYICCTBO cBs3el
@ @ @ C T¢CHaMM U3 CIIMCKa
(€] ‘
v Networks
& » Physical interactions
. & » Pathway
@ |
& » Co-expression
| ’
o ————— - . & » Shared protein domains
\ i
Il IlBa cﬂocoﬁa : : & » Genetic interactions
|
| TpeICTABJEHUS | :
' | 2
I MOJY4YE€HHOI0 | s (0]
1 actcaY
| e3yJbTara ] :
\_ pe3y ) -




CeTtu B3auUMOIeHCTBHI MeK1Yy reHaMu / OeJIkaMu
Kak cTpouTh U aHAJIU3MPOBATH CETH B3aMMOACHCTBUU MexKAy renamu / 0esaxkamu 2??

NHTepHeT-aoCcTynHble MHPOPMALMOHHbIE KOMMbIOTEPHbIE CUCTEMbI, MO3BOAAIOLLNE
3KCTPArMpoBaTb AaHHbIE MO CBA3AM Pa3/IMUYHbIX TUMOB MeXay reHamun/6enkamm

STRING - functional protein GENEMANIA
association networks === GeneMANIA
string-db.org/ - pr———

http://genemania.org/
Pathway Commons

Pathway

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

&l Cytoscape

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




Cytoscape koMnblOTEpHAs CUCTEMa, MPEJHa3HAYCHHAs ISl BU3YyaJIn3alluu
CeTer MEXMOJIEKYIISIPHBIX B3aUMOJIEUCTBUM ( http://www.cytoscape.org/)

= Cytoscape
T i—

Developers Tutorial

Ob6nacmu ucnonv3068aHUA:

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 KOMNbOTEPHAA CUCTEMA, KOTOPYHO MOXHO CKayaTb W YCTaHOBUTL
Ha NepcoHasIbHOM KOMMbloTEpE

L e -, Download Cytoscape 3.4.0

Please install Java 8 first to use Cytoscape.
Java 6 & 7 are no longer suppartad

Problems? Read this page first

Release Motes

License Agreement

OcHoeHble mpeboeaHuUA K Komnolomepy:
-  64-6umHaa cucmema
- Hanu4yue 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/)

s Cytoscape

=Cytoscape - KOMNbIOTEPHaA nporpamma (cucrema), (KomnbrotTepHaa naatpopma),
(naket nporpamm) c omkpbIimbim ucxo0HbIM KOOOM, 3TO NO3BOAAET KOMMNbIOTEPHbIM
cneuuanmucram BCero mmpa yuyacrtsoBaTb B pa3sutum Cytoscape.

'¢VHKLI,VIOHMPVET OT/1Ia)KEeHHaA CUCTeMa OTC/IEXKUBAHUA OLINOOK.

"BbonbLUOE KOIMYECTBO BO3MOXKHOCTE ANA aHANN3A, MOCKO/IbKY OT/IaXKeH MEXaHU3M
Ao6aBneHna HOBbIX GYHKLMUOHANbHbIX Mogynei nporpammbl B BUAE NAarMHoB
(annnetos = Apps (formerly called Plugins)).

» Ka)XAabl NNarMH onucaH B OT4e/1bHOM Ny6AMKauuKM B peLeH3npyeMom KypHane.
* OAHa M3 CaMbIX LLUTUPYEMDIX NPOrpamm (KOMNbIOTEPHbIX CUCTEM)

= ECTb BO3MOXHOCTb YUUTbIBaTb NPU BU3yasin3auum AONONAHUTENbHbIE AaHHbIe MHOIMUX
pa3nnyHbIX TMNOB (PYHKUUOHaNbHAA aHHOTaUMA, MHPopmaumua 06 ypoBHe aKcnpeccum

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 — ¢pyHKYUOHUPYyem omaaxceHHaa cucmema omcaexusaHus owubok (6azos)
npozpammeli 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 questions 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 daiin | Paiin He sbibpan




Cytoscape App Store — calim, unmezpupyrowuli ece naa2uHsl (annaemeol)

http://apps.cytoscape.org/

App Store

o All Apps
TemaTuyeckuu _
Categories
KaTa.TIOF collections

IJIAaruHoB

clustering

utility

layout

visualization

import

core app

More »

data visualization
network generation
graph analysis
online data import

network analysis

integrated analysis

enrichment analysis
data integration

systems biology

ontology analysis
network comparison
local data import

pathway database

Search the App Store

Newest Releases ._

o

Rene

1lE Regulatory Network Enhancing

Plugin - ReNE allows users to

CytoMCS @'

Computes the maximum commeon
edge subgraph for multiple large

CluePedia

CluePedia; A ClueGO plugin for
pathway insights using integrated

Top Downloaded Apps

W

1o
%

Imports interacticn networks from
~------------'

ClueGO
BiNGO

Creates and visualizes a

functionally grouped network of

GeneMANIL  GeneMANIA

public databases from a list of

- ———

LitSearch  Agilentliterature Search @ A, MCODE

o

1 __ Mines scientific literature to find
- publications related to search terms

EClerize

ClueGO

o

Creates and visualizes a
functicnally grouped network of

PCM @

Assemble Predicted Clusters For
better Proteins Cluster Detection

more newest releases »

o

BiNGO

Calculates overrepresented GO
terms in the network and display

CluePedia

CluePedia: A ClueGO plugin for
pathway insights using integrated

o

Clusters a given network based on
topelogy to find densely ¢onnected

MCODE

maore ton downloads »




ILnaruasl Cytoscape moay4yarT NyTeBKY B KU3Hb B opme
nyO0JUKAIMU B PELEH3UPYEMOM KYpHAJIe.

S NCBI  Resources (¥ How To %)

Publed ..

US National Library of Medicine
National Institutes of Health

Text
availability
Abstract
Free full text
Full text

PubMed 1.
Commons

Reader comments
Trending articles

Publication
dates

5 years
10 years S
Custom range... 2.

Species
Humans
Other Animals

Clear all

Search results
Items: 1 to 20 of 78

PubMed v | (Cytoscape(Title]) AND (plugin[Titie] OR App[Title] OR applic \w

Create RSS Create alert Advanced

Send to ~

Article Format: Summary ~ Sort by: Most Recent~ Per page:
types 20~

Clinical Trial

Review

Customize ...

Page |1 of 4  Next>

A Cytoscape app for motif enumeration with ISMAGS.

Van Parys T, Melckenbeeck |, Houbraken M, Audenaert P,
Pickavet M, Demeester P, Van de Peer Y.

Bioinformatics. 2017 Feb 1;33(3):461-463. doi:
10.1093/bicinformatics/btw626. No abstract available.

PMID: 28158465

Similar articles

MORO: a Cytoscape app for relationship analysis betw
modularity and robustness in large-scale biological netw|
Truong CD, Tran TD, Kwon YK.

BMC Syst Biol. 2016 Dec 23;10(Suppl 4):122. doi: 10.1186/512918
3

PMID: 28155725  Free PMC Article
Similar articles

Help
Filters: Manage Filters
Find related data —
Database:
Select v

The Author(s) BMC Bioinformatics 2017, 18(Suppl 1):28

DOI 10.1186/512859-016-1427-5 B M C B|0| nformatics

Orthoscape: a cytoscape application for @
grouping and visualization KEGG based

gene networks by taxonomy and

homology principles

Zakhar Sergeevich Mustafin'!, Sergey Alexandrovich Lashin'*", Yury Georgievich Matushkin',
Konstantin Vladimirovich Gunbin' and Drmitry Arkadievich Afonnikov'?

from The International Conference on Bioinformatics of Genome Regulation and Structure\Systems Biology (BGRS\SB-2016)
Novosibirsk, Russia. 29 August-2 September 2016

Abstract

Background: There are many available software tools for visualization and analysis of biclogical networks. Amaong
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 networks 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 o0Giacti MoIeKyISIpHOM OHMOJIOTMH, CHCTEMHOU OMOJIOTUH , TEHOMHUKHU U IIPOTEOMUKH .

[IpuHuMaTh (3arpykarhb) JaHHBIC O MOJEKYJISIPHBIM U T€HETUYECKUM B3aWMOJICUCTBUSIM B
CTaHAApPTHBIX (hopMaTax:

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-MlI Level 1 and 2.5, GraphML, Delimited text, Excel Workbook (.xls, .xIsx)

HNHTEerpupoBaTh JaHHBIE O B3aUMOJCUCTBUSIX C (YHKIMOHAIBLHOM aHHOTAalUel OOBEKTOB U

CBs3CH

: wapILY

R @ .

- e @ " YcnosHble 0603HaYeHMS
S oo O @@ @@ ak/STAT :
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Bo3moxnocTu Cytoscape (nmpoaoJikenne)
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Bo3moxnocTu Cytoscape (nmpoaoJikenne)

B o0GacTti MOIEKVIISIPHOM OHMOJIOTMH, CHCTEMHOU OMOJIOTUH , TEHOMHUKHU U IIPOTEOMUKH .

BI/IBY&HHBI/IpOBaTB U aHAJIM3UPOBATDb JAHHBIC O I'CHHBIX CCTAX YCJIOBCKA (TaKI/IX
kak WikiPathways, Reactome, KEGG).

T S - i3 — —
=== e Ol i I -
i B\NT ' .
Jwarpamna ey, | {51 =Y | bl

Apoptosis u3
WikiPathways

Cytoscape - pexum
Bm3yasmsanuu «By default»

Cytoscape - pexxum BU3yaTu3ariiu
«Import as a Network»

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



IIpumepsl BU3yaau3anuu JaHHBIX ¢ moMombio Cytoscape
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A Comprehensive Analysis of Metabolomics and Transcriptomics in Cervical Cancer.
Yang et al, Sci Rep. 2017; 7: 43353



Bo3moxknocTu Cytoscape (mpoaoJskeHue)

OO0 KOMIIJIEKCHBINA CETEBOM aHAIN3

*MoXeT MPUMEHSITHCS B JIIOOBIX OTPACIISIX 3HAHUH, TJ1€ UCIIOJIB3YETCSI CETEBOE
PEACTABICHUE TAHHBIX.

*]loacyer CTaTUCTUKY 10 Pa3IUYHbIM XapaKTEPUCTUKAM CETEU
[ lonCcK KpaTyanuero ImyTH MEX/1y BEPLIIMHAMU
*BbIsgBIIEHUE KJIACTEPOB C UCIIOIb30BAHUEM HECKOJIBKUX aIrOPUTMOB

*Mo>keT OBITh UCITOJIb30BaH COBMECTHO C JIPYTMMHU IOMYISIPHBIMU
nporpaMmamMu Juisl anaiauza rpados ( igraph, Pajek, or GraphViz)



YacTb 2.

[lpeacTtaBneHne reHHbIX CETEN
B Oa3zax OaHHbIX.
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B nekumnu Ne 4 6yaeT AaHA XapaKTepPUCTUKa 6a3 AaHHbIX MO reHHbIM CeTaM, a
TaKKe No metaboMYeCKUM U CUTHA/IbHbIM NYTAM:

1) GeneNet — NUunlT 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) BioCarta https://cgap.nci.nih.gov/Pathways/BioCarta Pathways

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

7) Signor http://signor.uniroma?2.it/

8) SPIKE http://www.cs.tau.ac.il/~spike/
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ABSTRACT
The GeneNet system is designed for collection and
analysis of the data on gene and metabalic networks,

signal transduction pathways and kinetic character-
the

val, A. V. Ratushny,

ussian Academy of Sciences,

of the manifold data on the expression regulation of genes
in the concentration of their the
macromolecular interactions, enzymatic reactions, the eff

of external agents, signal transduction pathways, (o name a
few. The GeneNet didgrams represent mainly the structural—
functional Mgamunun of the gene network (1) that controls

i) the
current version of the database is now lmpl-mllhd
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 madeling was
supplemented. The current SRS release of the
GeneNet database contains 37 graphical maps of
gene networks, as well as descriptions of 1766 pro-
teins, 1006 genes, 241 small molecules and 3254 rela-

constants. Information distributed between 16 inter-
linked tables was obtained by annotating 1960 journal
publications. SRS release of the GeneNet database,
the graphical viewer and the modeling section
are available at hitp:/wwwmgs.bionetnsc.rumgs/
gnwigenenet.

INTRODUCTION
Systematic arrangement and analysis of a vasiety of data
subsets present 4 challenge. The GeneNet sysiem (1) was
developed to respond to the challenge. The widely available
specialized databases, such as KEGG (2), BioCarta (htp://
www biocarta convindex.asp). BIND (3), TRANSPATH (4)
‘and MetaCye (5). among others, are concerned 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

The GeneNel's task is
ot o give  detaled descripion of proicin proien inferac
tions ot of the gene or protein structure; all this is available
from the other established databases. The intention is 1o
describe, in more detail, the relationships between the gene
network units and regulatory influences on the relationships
(7). The information from the GeneNet database is further
sl n th developing of inciccomputer s of various
biological processes (8).

GeneNet MODULES

The GeneNet sysiem consists of the following functional
modules:

() a database that compiles information on the structural and
organization of the gene 1nd metabolic
networks, their clementary unis (protcins, genes, RNAs,
small molecules, elc.) and elementary interactions
between the units (1);
(@)  graphical viewer that allows display of the structure of
etwork and interactions of ils units as a
two-dimensional graphs
(i) a section of computer modeling of gene networks
(iv) software for analysis of the graph siructure of gene net-
work and its functionl charaeteristics (9):
()& emphical o cabling e comsiuction of new
o modify the existing ones, 1o add new
ntmaion o the dasase

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 i

are omitied here. Furthermore, the licensed GeneNet version

T whom comesponence should be addreeld Tel +7 3832 T33119, Fax: +7 3632 131778, Email. cananko @ bonet mc 0

open scces model.

versonal commercial

i

caly b past o a2 a deivaive woek thi must be cleady indicated.

© 2005, the uthors

Nucleic Acids Research, Vl. 33, Database issue © Osford Unive

ersity Press 2005 all rights reserved




Texnonorua GeneNet: ocHOBHBI€ MOYJIH, KOTOPBIMHU MOJIb3YIOTCSH
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GeneNet: mpumeps! rpagpuveckoro u300pa;xeHus JIeMeHTaAPHbIX
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nyl diphosphate

S~

ethylallyl diphosphate

‘/

BA3A GeneNet (MUulr CO PAH):
npeacraBfieHne AaHHbIX B rpachn4yeckom peaakrope
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Froperty | Walue
El & Properties
(= FFPPS
= W nm farnesyl diphosphate synthaze
=T geranyl-diphogphate: izopentenyl-diphozphate ger... =
= W oos C
= W Latin R attuz nomvegicus c
=1 B Englizh rat =
[+1 B Adhref

FPPS
(Rr) 85
# A (Hs)
* s
WA "of‘-l'\j(}
FPPS mRNA 55 mRNA
(Rn)

Property | W alle -
= & Properties (I
=l W zn Squalene
= W nm Squalene |LI
I'r_,——‘a'rdl I N
Sq ualen&.,‘_l
Property | Walue =
= Properties
= M nm reaction
= W oef indirect Eomment =
= W input Obiect properties
= W input_item short name
S W output full name
£l W sutput_item Organigm 5 pecies
B B pratein Specizs Latin name
E B rame  famesyl diphosphate syrthase | |5pecies English name
=N DataBase Reference
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4 | _»l_l identifier of the entry in th..
= = dbref DataBase Reference
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B W ac 185334 accession number of the ...
= mid H5189341 identifier of the entry in th...
B dbref D ataBase Reference b
E B name SWISS-PROT Database name
= M ac P372E8 accession number of the ..
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= M name cholesterol [repression) full name
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BA3A GeneNet (MUl CO PAH)
npeacTtaBneHMe AaHHbIX 06 06beKkTax pasHbiX BUAOB B rpacuyeckom pepakrope

Mevalpnic acid i
FPP
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N—— WAAN ﬁ
HMGCR S**~HMGR mRNA MG-CoAR
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|
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—_— Cgl: HMG-CodR : HMG-Cod reductase gene
Hz: IHMGLCR : HMGE-Cod reductaze : 3-hwdrosy-3-methylglutargl-Cod reductaze Hzl : IHMG-CodR - HMG-Cod reductasze gene
Ca: IHMGCR : HMG-Cad reductasze © 3-hwdrosy-3-rethylalutanl-Cod, reductaze Rnl: IHMG-CodR : HMG-Cod reductase gene

Fn: IHMGCR : HMG-Cod reductase : 3-hydrosy-3-methplglutamnl-Cod, reductaze

['pyna oqHOMMEHHBIX (TOMOJIOTUYHBIX ) 00bEKTOB pa3HbIX BUAOB (TeHbl, MPHK, 0enku)
npejacTaBiieHbl Ha quarpamme B 0aze GeneNet ogqnum o6pazom. IMeeTcs BO3MOXKHOCTh
IPOCMOTPETH TEKCTOBYIO0 HH(OPMALIHIO O KaXJIOM 00bEKTE



NuTepHer-nocTtynHas Bepcusi GeneNet
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NuTepHer-nocTynHas Bepcus GeneNet: ocHoBHbIe MOLYJIN
w““nuw“n'

Ba3a GeneNet,

AOCTYINMHaA AnA nonckKa

yepes cuctemy SRS

an eror occurred while
processing this directive]

Bpay3ep 6a3bl GeneNet —
CMUCOK BUAOB OpPraHu3mMoB U
COOTBETCTBYHKLLUMX UM FreHOB

Cnucok guarpamm

List of Gene Networks

Eukaryotic gene networks

Adipocyte lipo
Adiposyte pathways

i sign Tec
boratory of Biowe: OnALicS)
sponse

5. Apoptosis (gencral scheme)

6. Cell Cycle (GO_GI-S mansition)

7. Cell cycle (fission yeast)

§. Cholesterol metabolism Gutracellular

GeneNet DATABA SE (SRS)

Name GN_GENE

Status The current release has 1006 entries and was indexed

2015,

BG!HI”I"O!‘S

{an e occumed

sig s dreciiel GeneNet Browser

oation

Bioinformatics. 1998, Vol.14,

Description The Gene Nerwork database.
[oRGA] A Genes description.
E——
Kolpakov F.A., Ananko E.A., Kolesov G.B. and Kolchanov N.A.
GeneNet: a dmnlmsc for gene networks and its automated visualization
== o] No.6.p. 52
=
W Short Type Noof Noof IndexingDate  Status
S o, s
o © ©
id ok
5 g
e ® GeneNet: is o
System kor formabzed Jrie of
JR— oA os ok
s arans > *
NM ok
— 5 ok
s0 ok
<u ok
RE ok
BN ok
DR ok
RE ok
T o not indexed
SRS Descriprion [ sy
[ a -

AMPA receptors, deliy o mnhmusnn i LT (the chagram.is
be itute of Digutal Techmques

SRS 6.1.3.11 | fesdback

Reset Query "[gn_gene-Species:Homo sapiens]” found 275
entries
G GENE:01 [C D2
Besfoen opecsticn sapiens (humar
* onallbut NN TYbE S 1OBOTHYRONINE DEIODINASE
selected

on selected

GN_GENE:192 IC Hs:9-27

0S Homo sapiens (human).

next|

Browse genes by species
Latin name English name
Auscatana o
Aot maua | srapdagon
ot v bos catts)
Boassiaslsrsse L. caeage
Bassca g aleed rape
P . ciacospernan
Canus amitans &
Cols ot e sabistears
Conemi conmic qual
Giicetia grzeia Crcetis grsess
Danio e Zetratish
Delohinsen ascis laspar
[nep——— clove prk
[[T—m— ity
[r——— stanbemes
Galhe gahy chicken
Ghisnema: opben
stioner
Hyda ot moa
Hema sagiens Puman
[er——— barey

Prokaryotic gene networks

9. Cholesterol MODEL
10. Dioxan nfluence on macrophage

Techuological ute of Digital Techmiques S|
boratory of Biomedical Infor

EBV fection

13. EBY transformation

14, Erytheond differsutiation

&)

18 Hepatiis C (apoptosis)

19. Hepattis C (IEN)

20 li.l’ “muu,.;ummu

n v,\}‘_xL\l nm,ml transduction pathway
23. LEA program

24. Leptin (orgamusi Jey: .lJ

11 Eacly long-teun potentiation. (the diagram is made. mD:xuu

0.

o s

Anaplerotic Reactions

Asginine, Puttescine, and Spenmidine Biosyuthesis
Aromatic Ao Acids

Aspartate and Asparagine Biosythesis
Brauched Chan Amune Acid Biosynthesis
Cysteine Biosynthests

Glutamate and Glutamune Biosyuthesis

Histiine Biosynthesis

Membrane Transport

display per
page 30 v
Printer Friendl:

NM interferon-induced RNA binding protein 9-27

GN_GENE:193 IC Hs:A20
0S Homo sapiens (human)

GN C 94 IC Hs:A2G
OS Homio sapiens (human).
NM alpha2-globin

GN_GENE:195 IC Hs:AAP
OS Homo sapiens (human),

NM Alzheimers disease amyloid A4 precursor protein

GN_GENE:196 IC Hs:ACAT1P1 =




GeneNet: nmarpamma, onucbIBaOasi NPOTUBOBHUPYCHBIN OTBET

E&'.','rir.','a'n'f:tli"trn'rs1

JAK/STAT curnanbHbII TyTh

JAK/STAT signal transduction pahway

I'mnepccrplika Ha
MOACXEMY

IF-gamma

(Hs m)
[from: Antiral responss)

Statiaipha
(3. Mim)
[ rom: Anthiral respanse]
ISGF3 <

G 3. Mm)
from: Antial resgonse]

- —cytoplasmic membrans "

IFN-beta

(HaMm)
 from; Antivirsl response]

Antiviral response

INF-gamma
&

INF-beta ®

s )

em—
CHs M
/— i - . @O Y
IFHR 1 ‘.._“_“—;-—* IFRF| PR Gl
fie \H;.‘M'] /./ 1Hed He)
v -
y \ \
e
AT A .
— -
iz e e
Hs by i
N | |
4 FHR 27 f e
f Hebmi o . -
(Hs Mm}
8 Cag P 52
}‘\Fnuml iHs)
e ganmar
T Mmy
.
Virtim) i)
139 Ha,km)
. A *
s
oam ., 4
o )
A
o |
e | -4
b
|
prd
o

cptapleam

IL file does not appear to have any style information
ed with it. The document tree 1s shown below.

v<gene id="53">
v<object id="geneID28471">

<sn>GBP-1</sn>
<nm>guanylate-binding protein gene</nm>
v<os id="organismID1469">
<Latin>Mus musculus</Latin>
<English>mouse</English>
</os>
v <dbref>
<name>TRRD</name>
<ac>ARR231</ac>
<id>Mm:GBP1</id>
</dbref>
v<cell id="cellID6765">
<sn>RAW 264.7</sn>
<de>RAW 264.7 macrophage cell line</de>
v<os id="organismID1469">
<Latin>Mus musculus</Latin>
<English>mouse</English>
</os>
</cell>
v<ref id="1literID49917">
<authors>Nicolet C.M. and Paulnock D.M.</authors>
v ¢journal id="journallg?">
<nm>]. Immunol. </nm>
</journal>




UupopManmoHHoe coiepKaHNe UHTEPHET-10CTYITHOM BepPCUu

GeneNet
wﬁeneﬂetw’ﬂms'

TemaTuuyecKkue cekumu

39 anarpamm Cell cycle

1006 reHoB Lipid metabolism

1766 6enkos Endocrine regulation
3634 cBazen Erythrocyte maturation
93 BMAga oOpraHM3mos Immune system

Plant genes networks
Stress response
Redox-regulation



KEGG: Kyoto Encyclopedia of Genes and Genomes
http://www.genome.jp/kegg/

KEGG v Search Help
= Japanese
KEGG Home KEGG: Kyoto Encyclopedia of Genes and Genomes
Release notes
Current statistics . . . . -
Plea from KEGG KEGG is a database resource for understanding high-level functions and utilities of
the biclogical system, such as the cell, the organism and the ecosystem, from
KEGG Database molecular-level information, especially large-scale molecular datasets generated by
KEGG overview genome sequencing and other high-throughput experimental technologies.
Searching KEGG See Release notes (January 1. 2017) for new and updated features.
KEGG mapping New article
Color codes KEGG: new perspectives on genomes, pathways, diseases and drugs
KEGG Objects
pathway maps & Main entry point to the KEGG web service
Brite hierarchies KEGG2 KEGG Table of Contents [Update notes]
KEGG Software ' Data_orie
KegTools KEGG PATHWAY  KEGG pathway map & Subject-oriented
KEGG API KEGG BR lerarchies and tables entry points
KR KEGG MODULE  KEGG modules KEGG Cancer
KEGG FTP KEGG ORTHOLOGY KO functional orthologs KEGG Pathogen
Subscription KEGG GENOME Genomes [Release history] KEGG Virus
KEGG GENES Genes and proteins KEGG Plant
GenomeNet KEGG COMPOUND Small molecules KEGG Annotation
) KEGG GLYCAN Glycans KEGG RModule
DBGET/LinkDB . \ . KEGG SeqData r=w/
KEGG REACTION  Biochemical reactions a e
Feedback KEGG ENZYME Enzyme nomenclature
Copyright request KEGG DISEASE  Human diseases

KEGG DRUG Drugs

Kanehisa Labs . .
KEGG MEDICUS Health information resource [Drug labels search]

&' Organism-specific entry points

KEGG Organisms  Enter org code(s) | Go | hsa hsaeco
& 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 1395-2017 Kanehisa Laboratories




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 @ Help

[ Mew pathway maps | Update history ]
Pathway Maps

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

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

. Genetic Information Processing

. Environmental Information Processing

. Cellular Processes

. Organismal Systems

. Human Diseases

=2y B R R 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
gencmics, transcriptomics, proteomics, and metabolomics, to the KEGG pathway maps for biclogical
interpretaion of higher-level systemic functions.

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




KEGG pathway: pasgen , cogepalwmn MHTerpaabHble CXxembl (rnobanbHble
KapTbl) meTabonmsma:

(G REnerag NE=RECIR X |
5 renenBeH dopre kyruT: X Y (ige SquirrelMail ® m WikiPathways: building . X Y [3 Interferon typelsignalic X w KEGG PATHWAY Datab: X
& =2 C | @ www.genomejp/kegg/pathway.html#drug @ B
* Color Pathway - selected pathway map coloring tool -

1. Metabolism

1.0 Global and overview maps

Metabolic pathways [KEGG Atlas] KEGG modules

Biosynthesis of secondary metabolites [KEGG Atlas] KEGG reaction modules
Microbial metabolism in diverse environments [KEGG Atlas]

Biosynthesis of antibiotics [KEGG Atlas]

Carbon metabolism [KEGG Atlas]

2-Oxocarboxylic acid metabolism [KEGG Atlas]

Fatty acid metabolism [KEGG Atlas]

Biosynthesis of amino acids [KEGG Atlas]

Degradation of aromatic compounds [KEGG Atlas]

1.1 Carbohydrate metabolism .

3
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KEGG: MHTerpanbHasa cxema 6MOCUHTE3a aHTUOMOTUKOB (BCE BUAbI OPraHM3MOB)

K[cc Biosynthesis of antibiotics - Reference pathway

o TTEer data mapping | Image (png) file ]

[ Pathway menu | Qrganism nu | Pathway epto L il
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KEGG: UHTerpanbHaa cxema metabonunsma yrnesonos (Carbon metabolism)
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KEGG: yci10BHBIE 0003HAYEHHE
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KEGG: gmarpamma Glycolysis / Gluconeogenesis

Glycolysis f Gluconeogenesis - Reference pathway

[ Pattrway menu | Organism menu | Pallvay entry seription | User data mapping ]

Glycolysis is the process o ) dliac o L small ai

alternative paths [MD: MODDD3].

Reference patlway v || G 100% *

GLYCOLYELS /) GLUCOMEOGENES]E

2711 |2.T.'..C\3
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BXOL “Pyruvate”
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K[cc COMPOUND: C00022

Entry ceeez2 Compound
Name Pyruvate;

Pyruvic acid;

2-Oxopropancate;

2-Oxopropaneic acid;

Pyroracemic acid

Formula C3H403

Exact mass|88.016

Mol weight(88.0621

Structure

(o]

OH
oy

Q
022

’ Mol CF file | DB search Jmol KegDraw

Reaction || [RE20 RO@008 Reoold L] 09198 ROA159
Ro@2 REO203 RE0205 ROOG206 REG287 ROB208
Gl 1 RE@212 ROO213 RAB214 R@L215 RBO216 REB217 RO8218 >
RB©219 RE@228 ROO221 REB223 REB224 RBV226 REE237 ROEG258

RO2297 R@@324 REO325 ROOG344 ROG350 ROO353 REO368 ROG369
ROO396 ROO3I0B ROO40O ROO409 ROO430 ROO452 RO@4S3 ROG4T7O
RO@471 RE@532 REO543 ROOS62 ROB572 ROBS76 ROB585 RO659
RBBE66 RBAG73 ROAG6J2 RAB7G3 RAB7E4 RBO724 RBB728 ROAT75E
RBB782 REASA6 ROAOA7 RAGO3B RAAISS RBOIB6 RE1812 RO1831
RO1832 RE1864 RO1085 RE1138 R@1147 RB1148 RE1196 RO1215
Tlot » show all

B

[Lz13]

— =
Aeelele LIL3| 130 ] ae

Bg Pathway map@@@le Glycolysis / Gluconeogenesis

fie) Kanehocs Lahomtories map@ee2e Citrate cycle (TCA cycle)

map@@e3e Pentose phosphate pathway

mapeee4e Pentose and glucurenate interconversions
mapBee53 Ascorbate and aldarate metabolism




K[GG

BXO/l “REACTION” B “KEGG REACTION”:
OpHa U3 peakiifii ¢ yyacTueM BeliecTBa «Pyruvatey

REACTION: R00006

Help
Entry Reaaes Reaction
Name pyruvate:pyruvate acetaldehydetransferase (decarboxylating);
2-acetolactate pyruvate-lyase (carboxylating)
Definition 2-Acetolactate + CO2 <=» 2 Pyruvate
Equation cogcee + Coeell <=> 2 Coee22
O o o
OH
HﬁMDH 5 HJCJ\H’
HO CHsq 0
Zoogoa Coonzz
o,
0”0
coooi11
Comment TPP-dependent enzymatic reaction (RE8814+RE3658)

Reaction class(RCe88les Ce@822 Caaosa

Enzyme 2.2.1.6
Pathway rn@d77@ Pantothenate and CoA biosynthesis
Orthology K81652 acetolactate synthase I/II/III large subunit [EC:2.2.1.8]

K8l653 acetolactate synthase I/IIT small subunit [EC:2.2.1.6]

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 entry ] Download KGML | Hide description | User data mapping ]
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KEGG: nHpopmauma us pasgena
Pathway entry ana curHanbHoOro
nyTn , aktusmpyemoro TNFa
(TNF signaling pathway - Homo
sapiens (human))

Mfee

PATHWAY: hsa04668

Entry

h=agsess Pathway

Name

TMF signaling pathway - Home sapiens (human)

Description

Tumor necrosis factor (TNF), as a critical cytokine, can induce a wide
range of intracellular signal pathways including apoptosis and cell
survival as well as inflammation and immunity. activated TNF is
assembled to a homotrimer and binds to its receptors (TNFR1, TNFR2)
resulting in the trimerization of TNFR1 or TNFR2Z. TMFR1 is expressed by
nearly all cells and is the major receptor for TNF (alsc called TNF-
alpha). In contrast, TNFR2 is expressed in limited cells such as (D4 and
CD8 T lymphocytes, endothelial cells, microglia, cligodendrocytes,
neurcn subtypes, cardiac myocytes, thymocytes and human mesenchymal stem
cells. It is the receptor for both THF and LTA (also called THF-beta).
Upon binding of the ligand, TWFR mediates the assocciation of some
adaptor proteins such as TRADD or TRAFZ, which in turn initiate
recruitment of signal transducers. THFR1 signaling induces activaticn of
many genes, primarily controlled by two distinct pathways, MF-kappa B
pathway and the MAPK cascade, cor apeoptosis and necroptosis. THFR2
signaling activates NF-kappa B pathway including PI3K-dependent MF-kappa
E pathway and IMNK pathway leading to survival.

Class

environmental Information Processing; Signal transducticn
BRITE hisrarchy

Pathway map

hsag4668 TNF signaling pathway

[ExTrTIT

All organisms| | Orthalog table

other DBs BSID: B1225&
GO: 8a33289
Organism Homo sapiens (human) [GM:hsa]
Gene Flzs4 TNF; tumor necrosis factor [KO:K@3156]

7132 TNFRSF1A; THF receptor superfamily member 1A [KO:K@3158]
9538 BAGL; BCL2 associated athanogene 4 [KO:E@955%]

8717 TRADD; TMFRSF1A associated wia death domain [KO:Ke3171]
7186 TRAF2; THF receptor associated facter 2 [KO:KE@3172]
[EC:2.3.2.27]

7188 TRAFS; THF receptor associated factor 5 [KO:KE89843]

8737 RIPK1; receptor interacting serine/threonine kinase 1
[kD:ke2861] [EC:2.7.11.1]

329 BIRC2; baculoviral IAP repeat containing 2 [KO:Kileesa]
338 BIRC3; baculoviral IaP repeat containing 3 [KO:Kileesa]
6885 MAP3KT; mitogen-activated protein kinase kinase kinase 7

[KD:ke4427] [EC:2.7.11.25]
18454  TAB1; TGF-beta activated kinase 1 (MaP2K7} binding protein 1

FTen-raaaa2l

411 links

Genz (188)
KEGGE GEMES (188)
All datzbases (118)

Download RDF



KEGG: gnarpamma RNA polymerase us pasgena 2.1 Transcription

FMA POLYNERARE
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KEGG: gnarpamma DNA replication ns pasgena 2.4 Replication and repair

DNA REPLICATION
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K[cc Anxiolytics - Reference pathway

[ Pathway menu | Pathway entry | User data mapping ]

100% *

KEGG: gnarpamma Anxiolytics n3 pasgena 7.3 Chronology: Nervous system agents
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Craructuka 6a3el KEGG pathway

Manually drawn KEGG reference pathway maps

Category Type Number of nmps.'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 81
: Drug development Drug structure map 75

4As of 1 October 2016.

> =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 CKO0JIbKO BHA0B npeacTasiaeHo B 0aze KEGG pathway?

- OTBeT 3aBHCHT OT TOr0, Kakoii Bxoj (pathway) mbl paccmaTpuBaem.

Kbc Alzheimer's disease - Homo sapiens (human)

Help
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Alzheimer's disease (AD) is a chronic disorder that slowly destroys neurons and causes serious cognitive disability. £ [ Pathway menu | Organism menu | Pathway entry | Hide module list | User data mapping | Image (png) file ]
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protein (APP), presenilin 1 (PS1), presenilin 2 (PS2) and apolipoprotein E (ApoE). All mutations associated with APP Monodelphis domestica (opossum)
proteins can lead to an increase in the production of Abeta peptides, specfically the more amyloidogenic form, Abeta Sarcophilus harrisii (Tasmanian devil) =
linked PS1 mutation downregulates the unfolded protein response and leads to vulnerability to ER stress. Ornithorhynchus anatinus (platypus) '
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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)

Ortholog table

Enter K numbers  (Example) K00161 K00162 KO0163 KO0627 KO0382
Koo161
#l
‘ Filter‘ Ortholog table H Map pathway H Map brite H Map module || Get title || Get entry H Clear‘
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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.
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9390 opraHusm-crneundpuyHbix Pathway/Genome Databases (PGDBs),
Tpu ypOBHA AOCTOBEPHOCTU AAHHbIX:

ﬁer 1 PGDBs - py4Ho¥ cnocob HanonHeHus : \
EcoCyc, - 6a3a no Escherichia coli K-12.

MetaCyc, - a3KCnepuMMeHTaNbHO UccneaoBaHHble PepPMeEHTbI U
meTabonunyeckmne nytm 2,740 BMAOB OPraHM3mMoB

AraCyc

HumanCyc

LeishCyc ( Leishmania major)

\ YeastCyc /
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Caspi R, et al., The MetaCyc database of metabolic pathways and enzymes and the BioCyc collection of
Pathway/Genome Databases. Nucleic Acids Res. 2014 Jan;42(Database issue):D459-71
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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
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20
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HumanCyc Statistics

2016 2015 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
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Release Notes for HumanCyc Version 20.5

Cross Organism Search helessed on 2, 2016

BLAST Search ince the last release we have added 25 new pathways to HumanCyc. A main effort focused an glycosylation pathways, describing the biosynthesis of the ABH histo-blood group
antigens, the Lewis histo-blood group antigens, and several types of glycosphingolipids, including all common gangliosides. HumanCyc was also updated by propagation of new data

Google Search of this Site lfrom MetaCyc.

Mew Pathways
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anthranilate degradation IV (aerobic)

arachidonate biosynthesis lll (metazoa)

arachidonate biosynthesis [V (B-detaturase)
biosynthesis of ABH and Lewis epitopes from type 1 precursor disaccharide
biosynthesis of ABH and Lewis epitopes from type 2 precursor disaccharide
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docosahexaenoate biosynthesis [l (mammals)
gala-series glycosphingolipids biosynthesis
ganglio-series glycosphingolipids biosynthesis
globo-series glycosphingolipids biosynthesis

i antigen and | antigen biosynthesis

lacto-series glycosphingolipids biosynthesis
methionine salvage cycle IIl
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neolacto-series glycosphingolipids biosynthesis
pentose phosphate pathway (oxidative branch) |
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plasmalogen degradation

protein S-nitrosylation and denitrosylation

protein ubiquitylation

S-methyl-5-thio-a-D-ribose 1-phosphate degradation
superoxide radicals degradation

tRMA splicing Il

UDP-a-D-glucuronate biosynthesis (from UDP-glucose)

Protein complexes

L

Enzymes

Transporters

Chemical compounds

LI

Citations
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Hew Superpathways

b superpathway of glycasphingolipids biosynthesis

Release Notes for HumanCyc Version 18.1
Released on Jun 23, 2014

Since the last release we have added six new pathways to HumanCyc. These include a novel threonine degradation pathway in humans, an alternate lysine degradation pathway via
pipecolate, carnosine and homocarnosine biosynthesis, fructose 2,6-bisphosphate metabolism and hydrogen sulfide biosynthesis. We also revised 10 existing pathways in HumanCyc,
hich include ubiquinol 10, taurine, asparagine and coenzyme A biosynthesis; glycine betaine, purines, beta alanine, asparagine and valine degradation; and the superpathway of

holine degradation to serine. HumanCyc was also updated by propagation of new data from MetaCyc.

Mew Pathways

threonine degradation

hydrogen sulfide biosynthesis (trans-sulfuration)

lysine degradation Il (pipecolate pathway)

fructose 2,6-bisphosphate synthesis/dephosphorylation
homocarnosine degradation

carnosine degradation

LI

Revised pathways:




HumanCyc - Pathway: superoxide radicals degradation
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Less Detail

superoxide dismutase: SOD1
superoxide dismutase: SOD2

superoxide dismutase: SOD3 catalase: CAT
D"D- 11511 _ HO—0H 1111 e 1112 N
- R oxXygen
4 superoxide / \' 2 hydrogen peroxide \‘
4H* 2 oxygen 2H,0

. . . . . _ |Compound: H;O
If an enzyme name is shown in bold, there is experimental evidence for this| synonyms: Hz0, hydrogen oxide,

water

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

Pathway Summary from MetaCyc:
General Background

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 photesynthetic ecrganisms [Frugeli96]. ROS such as superoxide and hydroxyl radicals as well as hydrogen peroxide can
cause significant damage to proteins, nucleic acids and cell organelles.

Ivlost 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 (cilseed 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,

& locio o 1




HumanCyc - Pathway: superoxide radicals degradation (npogonxeHue)

About This Pathway K show operations  a

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-ZnSQODs 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 homaodimer 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, McClung97, Frugoli9s, 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 HH|H||H|

Pathway Evidence Glyph:
o00

This organism 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 Intemational
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K show operations |
gene enzyme -y
. . Add to SmartTabl
SOD1 superoxide dismutase [Cu-Zn] \w
Homo sapiens ClvE 6
Synonyms [POA, 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) Hap 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 [Kajihara8g]

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]. oen ™ e

Entrez  AABD56461, AABDSGGD,
AAB5F471, AAB5TALG,

Superoxide dismutases are classified according te the metal ion, Zn, Mn or Cu, which are a required cofactor for enzymic activity. There are three known superoxide AABE9627, AACHITT3,
dismutases in humans, superoxide dismutase [Cu-Zn], superoxide dismutase [Mn] and extracellular superoxide dismutase [Cu-Zn]. Human superoxide dismutase [Cu-Zn] is 2::‘2’;:3: iiigz:t‘
a non-disulfide linked homodimer which binds one Cu and one Zn per subunit and is found primarily in the cytosol [Banci98][Arnesano04]. Casasala Canizas

CAAZ6182, CARG4520
Human superoxide dismutase [Cu-Zn] is succinylated and succinylation decreases enzyme activity. NAD-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]. IErtr_ez- BCOD1034, KOODSS, L4133,
NHucleotide X02317

Mutations in the SODT gene give rise to familial amyotrophic lateral sclerosis (ALS) also known as Lou Gehrig's disease [Hart98][Makano94]. Familial amyotrophic lateral GeneCards  50D1

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, 156700

PDE  1AZV, 1BAS, 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  HM_0D0454, NP_0O0445
UCSC  HM_000454
Additional Citations: [Levanon85, Shermang3] Human

Genome
UniGens 75428
Subunit Composition  [S0D1], UniProt  POO44H

Gene-Reaction Schematic @

Expand/Contract the Schematic connections:

1.15.1.1 : 2 superoxide + 2 HY - hydrogen peroxide + .. +

Credits:
Created 09-Jun-2014 by SRl International
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_HumanCyc : Pathway: super pathway of glycosphingolipids biosynthesis
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Edge Colors:

An enzyme catalyzing this reaction is present in this organism

m— o enzyme catalyzing this reaction has been identifisd in this erganism

= AN enzyme catalyzing this reaction was id entified in this organism by the Pathway Hole Filler

=== The reaction is an orphan, meaning no enzyme catalyzing this reaction has been sequenced in any organism

=== The reaction has been designated a key reaction of this pathway
The reaction and any enzyme that catalyzes it (if one has been id entified) is unigue to this pathway
Represents spontaneous reactions, or lines that do not represent reactions (e.g. in polymerization pathways)
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{%ECOCYC _EcoCyc : undopmManuoHHOE cogep/KaHNe

"=+ a member of the BioCyc database collection

Data type Number (Release 20.1)
Genes 4505
i{\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.


https://humancyc.org/HUMAN/organism-summary?object=HUMAN

f%ECOCYC EcoCycC : craTHCTHKA O JAHHBIM, OTHOCSIIIIUMCS K

"—*" & member of the BloCyc database collection perJIHIII/II/I TpaHCKpI/IHHHI/I
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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(%. Please take 3 minute BioCyc LOGIN | Why Login? | Create New Account
ECOCYC i) |:"'; ne, protein, me C / Quick Search | Gene Search

"' A member of the BioCyc database collection Searching Eschenchia coli K-12 substr MGIéEE (Eco(yc) change organism database

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

K show operations

ie(?ZB z:zayp;ete syn thase A ’7;3 log in to add to SmartTable.
Escherichia coli K-12 substr. MG 1655 YyEc-
Synonym mas
Accession IDs EG10023 (EcoCyc) Length 1602 bp / 533 aa
EEE(L?}% Map Position [4,215,478 -> 4,217,079] (90.82 centisomes, 3277) | View in Genome Browser

P0B997 (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 |

Regulation Summary Diagram @

ructose 1,6-1 b-sphosphate

Cra

@\

yclic-AMP) Crp } /

T Lo, BB
summany 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 | 10nt
[Molina94] EchoBASE ~ EB0022
’ 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 ~ b4D14
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  POB997
reactions that lead to a loss of CO,, thus providing TCA cycle intermediates for cell carbon biosynthesis (see superpathway of glyoxylate bypass and OU-  b4014
TCA). The glyoxylate cycle has been extensively studied in connection with growth on acetate which is used in the synthesis of these biosynthetic Rlicparay
precursors. PortEco  aceB

PR PRO_OO0022037

L rali malate cunthaca A hae haan ctrietiirallu charactarizad [ ahman0f] Ite ancading nana araR ic lacatad in thae acraR AW anaran which ic
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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
bind with similar affinities [Lohman08].

A series of vectors inducibly expressing paired-terminus antisense RNAs was constructed to silence central carbon metabolism in
host E. coli K-12 MG1655. A vector that silenced aceB mRNA at 98% efficacy resulted in a defect in carbon catabolite repression
[Nakashima14].

Review: [Cortay89]

Additional Citations: [Byrne88, Byrne88a, LaPorte85]

Molecular Weight of Polypeptide 60.274 kD (from nucleotide sequence)

Gene-Reaction Schematic @ enetic Regulation Schematic @

2.3.3.9 : acetyl-Cod + glyoxylate + Ha0 -> (S)rmalate ...

ETT'Timﬁ}: it RNAPTY

4
ah [-ph
i

S

¥ show operations =

Relationship Links

InterPro: IPROO1465,
In-Family  IPRO06252,
IPROT1076,
IPROT9E30
Panther: PTHRZ1631:5F1
In-Family
PDB: 3CUZ, 3cv1,
Structure  3CVZ
Pfam: In-  PF01274
Family
Prosite:  PS00510
In-Family

—~ TeHHaA CeTb

_|Compound: ppGpp
Synonyms: guanosine tetraphosphate, guar
guanosine 3',5"-bispyrophosphate, guanosil
guanosine 3'-diphosphate 5'-diphosphate,

tetraphosphate

bsine 5'-diphosphate, 3'-diphosphate,
e 3',5"-bis(diphosphate),
rhagic spot, guanosine-5',3'-

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.

https://ecocyc.org/compound?orgid=ECOLI&id=GUANOSINE-5DP-3DP
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Search Genes, Proteins or RNAs

Search Compounds

Search Reactions

Search Pathways

Search DNA or mRNA Sites
Search Growth Media
Advanced Search

Cross Organism Search
BLAST Search

Sequence Pattern Search
Google Search of this Site

BioCyC: BO3MOXHOCTU ANA NOMCKA U aHANM3a JAHHbIX

CamocroatenbHoe nsyyeHue

Pathway Tools Intro Tutorial
Mar 7th-9th
Registration Open

r=s

r

Pathway Toolsglnt

Metabolism * | Analysis + | SmartTables = ‘

Cellular Overview
Run Metabolic Model
Dead-end Metabolites
Chokepoint Reactions
Metabolic Route Search
Metabolite Translation Service

Subscriptions are now re Pathway Collages b

BioCyc Data

information on obtaining Browse Pathway Ontology he
transition to subscriptior Browse Enzyme Commission Ontology
subscription if your instit Browse compound Ontology ‘op

Generate Metabolic Map Poster

right corner of this page

Ul appEars riere.

BioCyc is a collection of 9390 Pathway/Genome Databases
(PGDBs), plus software tools for understanding their data.

Getting Started

Enter a gene, protein, metabolite or path

Quick Search

Escherichia biattae DSM 4481 Chromosome 1: Gene: upA Product: ryptophan synthase

‘; >_| )J BT L’_L = lalp!
- - T frrerrar
W,ﬂ Imm |MM |mm Imm | 86 000 1,858 000 1570000 VT2 000 ) 2 pon 1576000 - !
cali CFT073 : Gene: rpA Product: Tryplophan synthase alpha chain, subunit of Tryptophan

\.&im )

1,822 000
Escherichia coli B str. RELS06 Chromosome 1: Gene: trpA Product: Iryplophan synthase, a subunil, subunit of rypto

LSMO00  LMGE00 ISR SE00e

1,323,000
Multi-organism Genome Browser image generated by

13

Comparative Genome Analysis
Multiple comparative analysis tools are available in this
website.



BioCyc: ogHa U3 HOBbIX BO3MOXKHOCTEN — KOHCTPYMPOBaHME cynepauarpammbl U3
Bbl6paHHOro Habopa amarpamm. (Pathway Collage tool)

lyase: aspA
fufnaris (S)-malate
i fumarase A: fumA
BN | tumacase B: fumB
fumarase C: fumC
fumarate
fumarate reductase:
l frdA frd8 frdC frdD
succinate aloohol
deqoonmsle dehydrogenase: adhE ooz &
acetyl phosphate ethanol
-l o dehydrogenase: adhP
S, B | ocetste kinase: ackA sl
isocitrate acetate
. o,
2-oxoglutarate

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.
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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 subscription model in 2016, access to BioCyc DBs other than
EcoCyc or MetaCyc requires Eurchase 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.




BA3A JAHHbIX REACTOME
http://www.reactome.org/

fike SquirrelMail x / [ Download Data | Reacto: X

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

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 targz

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.



http://en.wikipedia.org/wiki/Open_source
http://en.wikipedia.org/wiki/Open_data
http://www.biopax.org/
http://www.psidev.info/groups/molecular-interactions
http://sbml.org/
http://www.sbgn.org/

BA3A JAHHbIX REACTOME(Version 59): ctatuctmka

D. discoideum 2042 1815 1631 ng:gg‘:‘tneggznaig
P. falciparum 1144 648 555 424 — Dictyostelium discoideum December 2016
S. pombe 1440 1362 1167 695 Plasmodium falciparum
P [Schizosaccharomyces pombe
S. cerevisiae 1558 1932 1810 850 Saccharomyces cerevisiae
C. elegans 4780 2954 2627 1084 Caenorhabditis e'egans
S. scrofa 9394 7050 6141 1473 ! Sus scrofa
B. taurus 8951 7684 6813 1526 Bos taurus
C. familiaris 9683 7514 6566 1504 I Canis fCll'm'IICIr'IS
M. musculus 11020 8459 7491 1568 1 Mus musculus )
) Rattus norvegicus
R. norvegicus 10506 7810 6957 1528 Homo sapiens
*H. sapiens 10374 10399 10391 2080 Gallus gallus
T. guttata 6666 5746 4915 1419 Xenopus Tpopjcalis
X. tropicalis 8328 6677 5841 1468 Danio rerio
D. rerio 14148 6617 5784 1467  Drosophila melanogaster mm proteins
D. melanogaster 9487 3996 3472 1239 Arabidopsis thaliana === complexes
Or'yza sativa mmm reactions
A. thaliana 4381 1821 1624 772 . . mmm pathways
—— Mycobacterium tuberculosis | | | | |
0. sativa 4550 1690 1530 761

0 3000 6000 9000 12000 15000
M. tuberculosis 13 58 40 12
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MHPOPMALIMOHHbIN PECYPC BIOCARTA
https://cgap.nci.nih.gov/Pathways/BioCarta_Pathways
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Pathways and Tools

@ Pathway Searcher

Related Links
@ ExPASy

@ MAPK signalling
@ SPAD

Quick Links:
® ICG

® NCI Home

® NCICB Home
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* Acetylation and Deacetylation of RelA in The Nucleus [H M| \
« Actions of Nitric Oxide in the Heart

s Activation of cAMP-dependent protein kinase, PKA [H M|
* Activation of (.Zsk by cAMP-dependent Protein Kinase Inhibits Signaling through the T gell

» Activation of PKC through G protein coupled receptor Iil Il']
* Activation of Src by Protein-tyrosine phosphatase alpha [H M| 50"(
* Acute Myocardial Infarction [H| >

* Adhesion and Diapedesis of Granulocytes [H]|

* Adhesion and Diapedesis of Lymphocytes [H]
» Adhesion Molecules on Lymphocyte [H M|

* ADP-Ribosylation Factor [H M|

* Agrin in Postsynaptic Differentiation [H M|

* Ahr Signal Transduction Pathway [H M|

U.S. National Institutes of Health | www.cancer.gov

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

ACVBEDEFGHIKLMNOPRSTUVWY-?

Receptor [H M|
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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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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 testiutorial pathways): 455

Number of edits

» User edits: 21309
» User edits (excluding test'tutorial 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, DA88-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)

HeyKNoHHbIN pocT 6a3bl N0 rogam

Pathways per collection

The size of different pathways collections over time

2000 —— Featured

pathway
—— Curated
collection
CIRM Related
—— Featured in
Wikipedia
1000 —— Reactome
Approved

1500

500

o [
2008 2009 2010 2011 2012 2013 2014 2015 2016

Show pathway counts for| All species

3000

2250

1500

750

0
2008 2009 2010 2011 2012 2013 2014 2015 2016



25 BUI0B OPTraHU3MOB
oa3zer WikiPathways

SETA
PTwas
sty

o gt s by

v e cle

Lo
v Cirtaet cam
winey

et eene
Nown i tvnrya
Si patcnys

.
0 Crodm jttvesey
.
.
.

0 OMV et
¢ Dowow el
VoA e
" Moot

Pt

et
e

P S

.
0 Lot e
b et e
.

et 5k

page | [ Swcscan |

[wew waroe | [ e

R L n | Owie et

Download Pathways

Versioned Releases

Cuch monih we ke wn

wnd dale sveriy

upduiad i of palhweye n vemoux Gl 4od mege

Current version: 20170210 (10 February 2017)=

Vertabrates

fanmats

Hou taurce F | <

ama fam o F

Dame mro?

Cquce cabatus @

Homo aapeems 7

Mun msc o

=

L4
- - ~
|
|
|
Pan togioyts & | Matha servegcua f Sua wcrota ¥
invertabratas
Arcote s gambus @) Casccomabasa slegens F| Droscphis metancgantari?
Plants
Ambitopacs Satuss | Horseum viigers | Oryze satva ¥ | Popuies Sichocarsa | Sctssum yeopemcum | Zes maya

Eukaryotic microorganisms

Ctemta mae ¥ | Saccraromyc

Pasymodcm faicpanm 7

»
o 2 o

Fer

Bacteria

HacOun subdon

e

Thuost puihwaye ha Busn revmwud 4o Bgged wx cinied. and wre conseduned nemdy e s



IIpumep npeacrasaenusi JaHHbIX B 0a3e WikiPathways:
Aunarpamma «Interferon type | signaling pathways (Homo sapiens)»

Tithe: Int=rferon bype | signaling pathw

Awailability: CCBEY 2.0 i 1%, 21, =1 B
Organism: Homo sapiens IFMARZA 3
Type | IFN Receptor Complex

Trans{Signalling .,

w1 IFNAR2C
Lek IFHAR] e

IFN&RID

24

FTFRL

1%

PI3K mmpla‘xf_'_'__._,_,_._-—-—'—'_'_ I%lL

FKICD

=

GAF complex

12

Hegative regulaters of IFN transcription

TRANSLATION
INITIATION




Bce nannbie quarpamm WikiPathways moxkHo ckauats !!!!!

Get Pathways

Download

SARENY B
FYRY | Ee——

Access by API
. e Query by SPARQL
C e =

Multiple formats and methods

(Neps.bIit cnocob)

Bbi6bop BUAa opraHnsma

ApxuBHbIX pan BCex gnarpamm o4HOro
BUAa opraHuama (gpml popmar)

~

Wmsa Pasmep Cxat Twn MN3meHEH CRC32
D Hs_4-hydroxytamoxifen,_Dexamethasone,_and_Retinoic_Acids_Regulation_of... 26521 3 845 @aidn "GPML" 13.10.2016.. BF8AD..
[ ] Hs_ACE_Inhibitor_Pathway_WP554_84372.gpml 37 697 5343 Oain "GPML" 17.02.2016.. 0728A..
| ] Hs_Acetylchaline_Synthesis_WP528_79855.gpml| 17 076 3113 Oarn "GPML" 04.05.2015.. 1AB3E..
[ ] Hs_Adipogenesis_WP236_80209.gpm| 68 570 8125 Oawn "GPML" 22.05.2015.. B4C92.
[ ] Hs_Aflatoxin_B1_metabolism_WP699_70509.gpml 31383 4309 Oaiin "GPML" 04.05.2015.. DF49A..
[ ] Hs_AGE-RAGE_pathway_WP2324_89798.gpml 143 216 23741 Oain "GPML" 06.10.2016.. BAAA3..
| | Hs_Alanine_and_aspartate_metabolism_WP106_91240.gpml 67 203 8879 OQaiin "GPML" 21.01.2017 .. 85824...
[ ] Hs_Allograft_Rejection_WP2328_90020.gpm 160 876 20090 ®@ain "GPML" 08.10.2016.. CIF45C...
D Hs_Alpha_6_Beta_4_signaling_pathway WP244_85199.gpml 74 687 9742 Qaiin "GPML" 25.04.2016 .. 64D85..
[ ] Hs_Alzheimers_Disease_WP2059_87372.gpmi 144 549 16 630 Qarn "GPML" 22.07.2016.. C66543..
| Hs_Amino_acid_conjugation_of_benzoic_acid_WP521_88588.gpml 9727 1726 ®ain "GPML" 11.08.2016 .. CF347B..
[ "] Hs_Amino_acid_conjugation WP715_63154.gpml 5556 1132 Oaiin "GPML" 04.05.2015.. DDBE9..
[ ] Hs_Amino_Acid_metabolism_WP3925_90737.gpmli 201780 25954 Oann "GPML" 13.12.2016 ... 32E4C9..
[ ] Hs_AMP-activated_Protein_Kinase_(AMPK)_Signaling_WP1403_90259.gpml 79 507 12713 Qarin "GPML" 27.10.2016 .. 73E441..
|| Hs_Amplification_and_Expansion_of_Oncogenic_Pathways_as_Metastatic_Trait... 22371 4143 Oain "GPML" 13.10.2016 .. 947498..
D Hs_Amyotrophic_lateral_sclerosis_(ALS) WP2447 85186.gpml 63 458 10 080 ®ain "GPML" 23.042016.. 314524..
D Hs_Androgen_receptor_signaling_pathway_WP138_79958.gpml 105 471 16 748 ®ain "GPML" 04.05.2015.. B374D..
[ Hs_Angiogenesis_WP1539_88983.gpml 47 789 6560 Qarin "GPML" 18.08.2016 .. 2AT716..
D Hs_Angiopoietin_Like_Protein_8_Regulatory_Pathway_WP3915_90629.gpml 183173 25164 OQain "GPML" 02.12.2016 .. BBDDF..
| | Hs_ApoE_and_miR-146_in_inflammation_and_atherosclerosis_WP3926_90739.. 16 810 3236 OQaiin "GPML" 13.12.2016 .. F98AC..
D Hs_Apoptosis Modulation_and_Signaling WP1772_91293.gpml 90 928 9952 @awn "GPML" 23.01.2017 .. 9ED92..
[ ] Hs_Apoptosis_ Modulation_by_HSP70_WP384_67054.gpml 34 491 4 874 Oaiin "GPML" 27.04.2015.. B15FE..
[ ] Hs_Apoptosis_WP254_88977.gpml 74141 9 805 OQarn "GPML" 18.08.2016 .. AO0BAT..
|| Hs_Apoptosis-related_network_due_to_altered_Notch3_in_ovarian_cancer_WP... 46 898 5207 Oaiin "GPML" 04.05.2015.. EB991E..
D Hs_Arachidonate_Epoxygenase - Epoxide Hydrolase WP678 71506.gpml 38335 5169 @ann "GPML" 04.05.2015.. 2C7AD..
D Hs_Arrhythmogenic_Right_Ventricular_Cardiomyopathy_ WP2118_71265.gpml 97 314 9064 @arn "GPML" 04.05.2015 .. (C856B..
D Hs_Aryl_Hydrocarbon_Receptor_Pathway_WP2873_88902.gpml 92 983 10 444 ©aiAn "GPML" 17.08.2016 .. 5AFT32..
| ] Hs_Aryl_Hydrocarbon_Receptor WP2586_89793.gpml 158 322 19 370 Oain "GPML" 06.10.2016.. F4D3EF..
| ] Hs_Arylamine_metabolism_WP94_89536.gpm| 18 479 2 823 Oarn "GPML" 16.08.2016 .. 4EA6D..
D Hs_Association_Between_Physico-Chemical_Features_and_Toxicity_Associated... 62 386 8420 ®aAn "GPML" 13.10.2016.. D6733..
D Hs_ATM_Signaling_Network_in_Development_and_Disease_WP3878_89745.g... 42 186 5966 ©@aidn "GPML" 29.09.2016 .. B48ES8T..
[ ] Hs_ATM_Signaling_Pathway_WP2516_90247.gpmi 295343 34 278 Oain "GPML" 26.10.2016.. OFAFT1.

=L Bcero: 25 661 938 6ant B 379 Qarnax




Jannbie nuarpamm WikiPathways mo:kHo Bce ckauaTn !!!!!
(Btopowm cnocob)

special
Browse pathways

Species: | Homo sapiens v Collection: | All Tags v |View: | Thumbnail Mode v

4-hydroxytamoxifen,

Hfe effect on hepcidin production Dexamethasone, and Retinoic
Acids Regulation of p27
Expression
o~ Apacavir transport and
metabolism
”

CKauuBaem Kaxkayto
Anarpammy nooTAeNbHOCTU
B popmarax:

gpml,

SV§,

txt,

owl,

pwf,

2 Login/ create account

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

Kristina Hanspers

Title: Hfe effect on hepcidin production
Organism: Homo sapiens

® Y
HFE |—” TMPRSS6 |—|| HFE2 HFE

HFE

png,
pdf

— 3

Pathvisio (.gpmi)
Scalable Vector
Graphics (.svg)
Gene list (.tx1)
Biopax level 3 (.owl)
Eu.Gene (.puf)
Png image (.png)

Description

rg/index.php/Pathway:WP3924#nago2 acts with the cycle(Hfe could be acting on the interaction at points A B. or C). Hfe. as well as Ynprss6.| acropat (.pan
: R ’ - J— s !

min Erddaman akéninad fonm mana bank fom mm malnn mmaman ba fmedinabe bt L fakikite Toofhent

Download v

~N

fully clear

ct, are

L tmbatintnn

J




CBeneHuns o basax gaHHbIX N0 MeTabonnyecknm U curHanbHbiM Ha Bab-cante
XypHana NAR (http://www.oxfordjournals.org/nar/database/c/)

OXTORD

ACADEMIC

Journals

You are here: MAR Joumnal Home » Database Summary Paper

NAR Database Summary Paper

Mucleatide Sequence Databases

RMA sequence databases

Protein sequence databases
Structure Databases

Genomics Databases (non-vertebrate)

Metabolic and Signaling Pathways
ChemProt

Enzymes and enzyme nomenclature

Metabelic pathways
BiGG Models o~
BioCarta Pathways
BioCyc
Bionemo
BioSilico
CeCaFDB
ClusterMine360
EAWAG-BBD
ECMDE
HMDB - The Human Metabolome Database
iPAVS
KaPPA-View
KEGG - Kyoto Encyclopedia of Genes and Genomes
KEGG LIGAND Database
LaMP
MedicCyc
MetaboLights
Metabolomics Workbench
MetaCrop
MetaCyc
MMCD
MMMDE
MM Xref/ MetaM et
MODOMICS
Pathguide
Pathway Commons
PMAP
Reactome
Rhea
RNApathwaysDE
SMPDBE
SYSTOMONAS
UniPathway

» Compilation Faper

» Category List

» Alphabetical List

v Category/Paper List
v Search Summary Paj

WholeCellKB - Model Organism Databases for Comprehensive Whole-Cell Models

WikiPathways
YMDE
Protein-protein interactions
Signalling pathways
Human and other Vertebrate Genomes
Human Genes and Diseases
4

s

OXFORD

ACADEMIC

Journals

You are here: NAR Joumal Home » Database Summary Paper

NAR Database Summary Paper

Nucleotide Sequence Databases
RMA sequence databases
Protein sequence databases
Structure Databases
Genomics Databases (non-vertebrate)
Metabelic and Signaling Pathways
ChemProt
Enzymes and enzyme nomenclature
Metabolic pathways
Protein-protein interactions
Signalling pathways
AgingChart
CGDE
CR Cistrome
KEDOCK
MetworkIM
P2Cs
pathDIP
PepCyber:P~Pep
PhosPhat
PID
PRRDE

Qusrumoes SIGNOR

REPAIRtoire
SigMol

e & SPIKE

UCSD-Mature Signaling Gateway Molecule Pages
XTalkDB

Human and other Vertebrate Genomes

Human Genes and Diseases

Microarray Data and other Gene Expression Databases

Proteomics Resources

Other Molecular Biclogy Databases

Crganelle databases

Plant databases

Immunclogical databases

Cell biology

+ Compilation Paper

} Category List

+ Alphabetical List

} Category/Paper List

} Search Summary Papers

Oxford University Press is not responsible for the content of external intemet sites

L]

v Compilation Paper

» Category List

» Alphabetical List

» Category/Paper List
v Search Summary Pap




PECYPC Signor

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

The Slenalir

HOME USER GUIDE STATISTICS CURATION

Feedback

. About SIGNOR
Homo sapiens -
Mus musculus Rattus norvegicus
Latest publication: Abstract | Article -
SIGNOR, the SIGnaling Network Open Resource, organizes
| g . and stores in a structured format signaling information published in
‘ type entity here... ‘ SRR the scientific literature.
Call © 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: commal ). semi-colon(;), space. logic madeling or to interpret high content datasets.

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

Selected organism: Homo sapiens Sacco et al "Deep Proteomics of Breast Cancer Cells Reveals that
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pathways with an associated interactive so

signaling
are tool.
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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.
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[1] R. Elkon, R. Vesterman, N. &mit, 1. Assa, 1L Ulitsky, G. Steinfeld, R. Blechman, . Shiloh, R. Shamir. "SPIKE — a database, visualization and analysis

tool of cellular signaling pathways". BMC Bicinformatics 9:110 (2008)
[2] Arnon Paz, Zippora Brownste

n, Yaara Ber, Shani Bialik, Eyal David, Dorit Sagir, Igor Ulitsky, Ran Elken, Adi Kimchi, Karen B. Avraham, Yosef Shilch

and Ron Shamir "SPIKE: a database of highly curated human signaling pathways". Nucleic Acids Research, 2011, Vol 33, Database issue

Designed by Spike Team.

MNews (January 2012)
Maps Updates:

Updated Map: Apoptosis Anti-
sApoptosis (Jan12)

sU|31:Iate>|:l Map: p53 (Jan12)
sU|31:Iate>|:l Map: ATM (Jan12)

New Map: Ras signaling
s[Janlz)

New Map: WNT signaling
s[Novll)

Updated Map: Autophagy
s (Augl1)

Updated Map: NFkB Signaling
sNe‘no\ron‘m (Jun11)

Updated Map: MAPK signaling
s[Junll)

Updated Map: Mismatch repair
s[Junll)

Updated Map: Base excision
sannl:l single strand break repair
(Juni1)

Updated Map: Repair of
slnterstrand Crosslinks (May11)

Updated Map: Nucleotide
se:-@:ision repair (April)

see the Maps saction

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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SI IKE Signaling Pathway Integrated Knowledge Engine

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

Spike database in XML format

+ SPIKE DB

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

. BioPax
+  Sif

Designed by Spike Team.




MOBTOPEHMUE: B nekuuu Ne 4 6biam paccmoTpeHbl 6a3bl AaHHbIX NO reHHbIM
ceTaAM, a TaKXe No meTabosIMYeCKUM U CUTHAZIbHbIM NYTAM:

1) GeneNet — NUunlT 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) BioCarta https://cgap.nci.nih.gov/Pathways/BioCarta Pathways

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

7) Signor http://signor.uniroma?2.it/

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