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mati et al. 1998

Cip/Kip
family

(5 E2F and
3 DP proteins)

G1

ozma et al. 2002

Chr 9

Chr 15

Acyl OR Arha OR Bgl OR Bgl-e OR Bgl-s OR Bgl-t
OR Camkl OR Catnb OR Cck OR Cdc25a OR Cish OR
Cmkbrl OR Cmkbrlll OR Cmkbrll2 OR Cmkbr2 OR Cmkbrd
OR Cnlp OR Col7al OR Cp OR Cpu3 OR Cttl OR Dagl
OR Dob2 OR du OR E11 OR Emvi8 OR Esl4 OR f£d OR
Fre2 OR Fv2 OR Gdc2 OR Gnai2 OR Gnatl OR Gpxl OR
Gtpc OR H7 OR Hgfl OR hpx OR Hyall OR Iapls2-19
OR Kfol OR ky OR Lag-rsl OR Lamb2 OR Lohl OR Ltf
OR Ltw3 OR Mem2 OR Mlhl OR Mobp OR Mséhm2 OR Mtapd
OR Mtv54 OR Mydll8 OR Mylc OR Nktr OR P40-3 OR
P9Ehsl OR pcy OR Pltr6 OR Poll0 OR Pthr OR Rasl2
OR Rbp2 OR RnlBs-rs3 OR Rnl8s-rs4 OR Rpl32-rsl9 OR
Rpl7-rsd4 OR Rpsl7-rs10 OR Rspl OR Rsp4 OR Ryk OR
sch OR Scnl0a OR Scn5a OR Snrpla-rs3 OR sr OR
Tdgfl OR tip OR Tna OR Trf OR Unp OR Ugcrcl
OR Zzicl OR Zicd

Afrl OR ank OR Apbbl OR Arc OR Bld OR
Cenbl-rs110R cog OR Dagl2 OR Dagl3 OR
Dagl4 OR dds OR Dob3 OR dp OR Fzd6 OR
Gln3-9 OR Gptl OR Hba-ps3 OR Hmgl7-rsl3
OR Hspgl OR Iaplsl-43 OR Iapls3-45 OR Int6
OR Ly6e OR Mlvid OR Mtv36 OR Mupml OR Myc
OR Nov OR Pat OR Pvtl OR Rpll8-rsl OR
Rp130 OR Rpl32-rsl OR Rpl7-rs5 OR Rps10-rs9
OR Rpsld4-rsdOR Rpsl7-rsl2 OR Rsp7 OR
Slap OR Sntbl OR Tgn
OR Trhr OR Trhr OR Tstapl98-15

Analyze for functional
polymorphisms
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Omic space: coordinate-based integration and analysis of genomic phenomic interactions. Bioinformatics. 2004 20:1759-65.

Heida N, Hasegawa Y, Mochizuki Y, Hirosawa K, Konagaya A, Toyoda T.

TraitMap: an XML-based genetic-map database combining multigenic loci and biomolecular networks. Bioinformatics. 2004 20 :1152-1160.
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Omic Space_. RIKEN . jp

OmIC Space is a comprehensive set of omic planes. Genomic, transcriptomic,

pratearnic, metabolomic, phenomic, and other omic planes are defined by two orthogonal
genomic-coordinate axes and stacked in the space, where various sorts of biological netwarks,

experimental findings, and model-based predictions are explicitly represented and integrated.

Publication list and other related information are available, > See publication list

Gen ome-— Ph enome Su pe rh |g hWay (G PS) integrates various databases based on the concepr of
omic space, and serves as a framework for building a comprehensive computerized encyclopediain several eukaryotes, We are
accumulating genome-widely collected datasets as omic planes, and explore relationships of multiple biological interactions in
warious levels of omic planes. GFS helps us to retrieve the accumulated data resources, and also to conduct interactively integrative
analyses for various purposes. => Open GPS

Genome Browser - Species

Search

[ for [ sapens =] [0
ie.g. Pparg, D45255, 977471

Homa sgpiens

Mus muscuius
Arabivopsis thaliana
Caenorhaboitls efegans

TraltMap is the first original database of curator-checked mapping results

based on published papres. TraitMap is integrated in the GPS system, which combines ¢
multigenic laci and LIBNET inthe 2D display. £
== Search TraitMap I

2
1
v

G Sl nce ] 999, RIKEN Genomic Scineces Center (GSC) has been conducting research on the structure of =
RIKEN genes, genormes, and proteins - the building blocks of life - from the molecular level to the individual organism.
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Genome < Phenome Superhighway (GPS)

GPS integrates various databases based on the
concept of omic space, and serves as a
framework  for building a comprehensive
computerized encyclopedia in several eukaryotes.
We are accumulating genome-widely collected
datasets as omic planes, and explore relationships
of multiple biclogical interactions in various levels
of omic planes. GPS helps us to retrieve the
aceumulated data resources, and also to conduct
interactively integrative analyses for various
purposes.

Species - Genome Browser

A.thaliana

Hsapiens Mmusculus  C.elegans

Omic Space is a comprehensive set of omic
planes. Genomic, trenscriptemic,  protecmic,
metabolomic, phenomic, and other omic planes are
defined by two arthogonal
genomic-coordinate ‘v
axes and stacked in
the space, where
varigus sorts of
biclogical networks,
experimental findings,
and model-based
predictions are

GS5C
For access to the unpublished data, please login.
Collaborators: Menu Horizomtal = Vertical
User Name : |Administrator
Posoword: [ ] @ ® | || Heapins
M musculus

TraitMap is the first original database of curator- A.thaliana

checked mapping results based on published Clelegans
papres. TraitMap is integrated in the GPS system,
which combines multigenic loci and bio-molecular
network database (LIBNET) in the 2D display.

Click the map image below to try TraitMap.
= v Genamic Sciences Center

GSCope
About Us
Link
COLLABORATORS
Login
HELP
How to Use
How to link to GPS
GPS publications
ISMB material
Acknowledgement

TRIICT

I

Qur aim is to discover the first principles in the
survival strategies of life, to promote researches
in biology, and ta provide foundamental knawlege
for human health.

Since 2001, GPS has been developped at RIKEN.
The omie space was first conceptually proposed a 3
by Dr. Akiyoshi Wada. later mathematically defined
as a coordinate-system by Dr. Tetsuro Toyoda,
and implemented as the GPS by Genomic
Knowledge—Base Research Team, GSC, RIKEN.

Flease send commerts and questions to gscope@gsc.riken.jp
Capyright ® RIKEH [The Institute of Physical and Chemical Ressarch), Japan. Al rights razarvad
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1.Boehringer Mannheim: Biochemical Pathways
http://www.expasy.org/cgi-bin/search-biochem-index

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

3. BRITE

http://www. genome.ad.jp/brite/

4. DIP
http://dip.doe-mbi.ucla.edu/

5. EcoCyc

http://www.ecocyc.org/

6.AraCyc

http://www.

7. ARMT—R2R—X

http://www.metabolome.jp/

8. BiKLi(Biological Knowledge Library)
http://www.gsc.riken.go.jp/
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KEGG(Kyoto Encyclopedia of Genes and Genomes)
http://www.genome.ad.jp/kegg/kegg?.html
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KEGG(Kyoto Encyclopedia of Genes and Genomes)
http://www.genome.ad.jp/kegg/kegg?.html

—_——— = Pyruvate metahuhsm

_— —I;-— —(:Glycolymsf Glumnsngenesm)

| CITRATE ¢YCLE (TCA cyele) |

Phusphneml— jﬁ
41149 pyrsrate
— e — — — " _——————
Glutamate =) cLl 5 r" _____ - -
me taholizm rf— —————————— Lsine degradation

A spaitate -
e tahalizm

e tabolism

Glvoxvlate and dicarboxylat

h
|
)

Acetyl-Cody

>

{8-Malate O

_‘]:
0

i 42><Fatt3r acid hioswithesis (p&thl))
I
L 4‘><Fatty arid hipsynthesis (p&th2}>

Fatty acid metabolism

L& Oxaloacetate

42,13 -mCa 4213 |--o-——

cis-Aconitate Iaocitrate

4213

(T

. Phenylalamm Wal, Len & Ile
Crxaloguee inate O menahollsm j [ﬂggmd&uon
Fumarate
— —
Tyrosine || arzinine and proline 1
metabolizm e tabolizm ThEP
_ Propanoate Q
| [13se1][1351] — me taholizm
\ -
k____::g O [1242]
P - B cingd - S-Carboxy-1-

oo0zo 319104

dihydrolipoamide hydroxypmpyl ThFF

)
Lipoamide

Aacorbate and aldarate

e tabolizm

“I—j
(== Lysine biogynthesis

1273 k_ - Glutamate me tabalism
|
—




KEGG(Kyoto Encyclopedia of Genes and Genomes)
ttp://www.genome.ad.jp/kegg/kegg?.htm
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BRITE(Biomolecular Relations 1n Information Transmission and Expression)
http:// www.genome.ad.jp/brite/

Generalized protein interactions PPI&EEJ/{T:Krﬁktﬁi&gEOTL\éO

Direct protein—protein interaction {PPrel} Generalized protein intel‘actions
Protein—protein interactions compiled from literature http://www.genome.ad.jp/brite/generalized
78 interactions from £ mebnogasier development _1nteract10ns.htm1

46 interactions from & cerevis@e cell cycle

Yeast two—hyvbrid system interactions of & cerevisiae proteins
84 interactions by [to et al 2001} (Core set)
4849 interactions by [to et al 20012 (Full set)
186 interactions by [to et al (20000
857 interactions by Ustz et al (20000

Yeast two—hyvhbrid system interactions of & plord proteins
1,468 interactions by Rain et al (2000)

Gene expression relation (GErel}

Transcription factors and target gene products
E coff two—component system: 21 interactions from KEGG ortholog group tablet2001 f06 /273
B subtiis teo—component system: 28 interactions from KEGG ortholog group tablet2001 /06 /273

Enzyme—enzyme relation (ECrel)

Two enzymes catalyzing successive reaction steps from KEGE metabolic pathways
14860 Erzyme—enzyvme relations (20000524
4087 Enzyme—enzvme relations of 8. cerevismd 2000,/08 72 4%

Last updated- Januans 8 2003



DIP(Database of Interacting Proteins)
http://dip.doe-mbi.ucla.edu/

BUONIEDHREERT—E3RN—XTHSH., TR EYWERDREOD—%Tinterac|EBTELTHY. PPID L5%:
BUROBREHENS LY, EMBRIOREDS—EEED=-T— ARSI TND, FAISFERARETHS.
http://dip.doe-mbi.ucla.edu/dip/Download.cgi?SM=2

D atabase of Interacting Proteins

Help | [FILES muain] [THR][FULL] [FASTA][YEAST][CORE][SPECTES] [SEARCH.TOP|[LOGIN]
Mewrs
Regster D]:P DDWDAD
Statishics
Satellites High throughput datasets
SEL_CES Dataset Description Format File File [.gz]
Articles
Search A get of O efegctﬂs identified using yeast two hybrid xin [HTTE] [HTTE]
T approach. See Li gf @l (2004, ScienceExpress, 2
Links Li2004a Tatuary 2004) for experimental detall Mote, that only  tab [HTTP] [ETTP]
Files the ongmal (expenmental) results descnbed m the ;
paper are mcluded m the data set. it [HTTE] [HTTF]
A set of I melanagaster binary protein-protein Hin [HITT] [HTTE]

mteractions identified using veast two hybrid

Selslil s e Lo [ [
expenmental details. trif [HTTP] [HTTE]
A set of 5 cerevisiae protem-protem interactions o [ETTP] [ETTP]
identified by TAP punfication of protein complexes -
. followed by mass-spectrometric identification of
tab HTTE ISHEILE)
Gavinz002a individual components. The data iz prowided as a st - [HIIP] [EELE]
of binary 'baif-prey'-type mteractions. See Gavin &f . ® EapE
al. [PMID:11805826] for experimental details it [HITE] AR E TR .

Cither datasets are available for registered users. Please, lozin or, iff vou are not a registered user, register.




EcoCyc
http://www.ecocyc.org/

REEZEEL-HRBRBT —3X—2X

< el

.. E. coli K-12 Pathway: superpathway of glycolysis, pyruvate
dehydrogenase, TCA, and glyoxylate bypass

sssssssssss



AraCyc
http://www.arabidopsis.org/tools/aracyc/

EcoCycZJTTIZLt=, Y AA/XFXFTDRBFERT —2N—X

) A. thaliana Pathway: lignin ¢ TR ‘=
h'.'_- A - L] y ] IrfHE REE ®TW BRECANE U-L@D ANTH n
‘, ta "r - - R v 284 Anm apRcAn P37 3 = E- =
’ b I o sy n t h es I s PELAD |§| http:/ e arabidopsis.ore/servlsts/ TairObject Type=locus&name=fTEe04330 j ofgh ULs

_I.)'t air Home | About TAIR | Sitemap | Cantact | Help | Order | Lagin

[T Search | Tools | Arabidopsis Into |News | Links | FTP | Stocks

| [TAIR Database =]  Quick Search

Locus: AT5G04330
Date last modified 2003-05-02
TAIR Accession Locus:2179954
;i';’:f;“‘a"“'e Gene  115604350.1
Annotations ? Category Relationship Type ?  Keyword ?
GO Biological Process involved in electron transpor
couwmaroyl-Cof

Y e GO Cellular Component  located in cellular component unknown
/ \ “'--..\_\___\_\_ GO Molecular Function has monooxytenase activity _
““-—-___1 none miyaen binding
Annotation Detail
¢ i RNA Data

- . Data from array element expression SMD
\'\_\ Expression name ? alias{es) awvy.logratio ? std.error ?  viewer  spot history
T, ocauons o a AL 245710 AT
caffeoyl-Cof Description ? cytochrome P450, putative / ferulate-5-hydroxyl ase, putative, Similar to Sytochrome

G_

couwmaryl -alcohol

coniferyl aldehyde

HHH——

T,
coniferyl alcohol ¢

I

¥
sinapyl-alcohol

e ———
—H




ARM(Atomic Reconstruction of Metabolism)7-

http://www.metabolome.jp/

HID D FEE

—\®

—AR3AN

ARM Search Tool H\4FEHBITH H(Java2 plug-inthE, IETHE 'd’%))

Home

MNews & Updates
What's the ARM Project?
Research

Contact Us

Links

o L]
& L AR
- f M

Vot

L ]
Tan

ARM Search Tool

Disclaimer (Fead before use)

If you do not see the Java window below, install Taval Flugin to your browser.

First, choose the database to reference (usually armWWW). To search enzymes or pathways, press the 'Search’ menu.

File View Help Search Option Condition

Source Compound ¥ |[pyruvic acid

D-Glucosea

Target Compound ~

tracing
€ Carbon

Search || Clear |

Status: Found 11 items in DB armARAAA

Length 6: Pyt Aci-=MetGhy-=DihAcePho-=FruPho->Fru-=Glu

Length 6: PyrAci-+AcePho->XylPho->FruPho->Fru->Glu

Length 6: PyrAci-=AcePho-=XyiPho->FruPho-=GluPho->Glu

Length 7: PyrAci-+ForAci->For->DihAce->FruPho->Fru->Glu

Length 7: PyrAci-=ForAci-»For-=DihAce-*FruPho->GluPho-=Glu
Length 7: PyrAci->AcePho->¥ylPho-=FruPho-=GluPho->GluPho-=>Glu
Length 7: PyrAci-=AcePho-=XylPho->FruPho->Fru->Sor->Glu
Length 7: PyrAci->AcePho-»XyiPho->DihAce->FruPho->Fru->Glu
Length 7: PyrAci->AcePho->XylPho->DihAce->FruPho->GluPho->Glu
Length 7: Pyt Aci->AcePho->XylPho->SedPho-=FruPho->Fru->Glu
SELECT HERE: TO COMPUTE MORE PATHWAYS

Search excludes CO2;

—A

[EBL.BEREGREDREN ZRICLERREH-REZRAREET DY

File Edit
:9
o
8] O 8] - ¥,
o o]
Pyruvic acid hethyl-glyoxa o
| Ditrydrowy-acetone D-Fructose

phosphate D-Fructase 1-phospha

te

[u}
(o}
i}
[}
[u}
D-Glucose

| Java dpplet Window

Sat My 22 15:32:08 TST 2004 This Dage i artomatically gueritsd.

The patboarsy fmage at the page top wae origialbe meated by Boche Disgnostics, K. @ ARM Project. 11 righte recermed.




BiKLi(Biological Knowledge Library)
RAYOT7 AT — BN EBBERA LT — T —8EEED 1517

Classification files of dataset Data source
Kegg type KEGG_pathway.tbml _
metabolic I F . RAFL_EC.apdx ali(sggzl}es
pathway 1 [f:F Neighborhood in the AGL EC.apdx
AraCve t /&j = pathways
ok :

AGI_EC.apdx Cye
[ 1 Component.fbml  Function.fbml
F[:Zl Biological process )
G Ontol Process.fbml  Goslim_plant.2003.fbml all species
101 n i
ene to Ogy Molecular function Other goshmfbml files Gene OntOlOgy (GO)
Cellular component Consortium

RAFL _GO.apdx AGI_GO.apdx

= Arabidopsis_Genome.fbml Arabidonsi .
. e rabidopsis thaliana
Gene position on — Neighborhood on the MIPS Arabidonsis thali
= .. rabidopsis tnaiiana
the genome .é genome RAFL position.apdx database (MADB)
= .
= AGI position.apdx
Zinnia Zinnia_transdifferentiation.fbml Zinnia elegans
Transcription o . RAFL AGLapdx Demura et al., 2002
Similarities of expression -
) ) fil
Arabldo.ps'ls PO Arabidonsis droucht stress. fbml Arabidopsis thaliana
Transcription rablcopsis_CTought_stress.1om Seki et al., 2002
Worm PPI RAXO%;; PI;;;H;IP dx Caenorhabditis elegans Li et
AGI_;vorm_éene.apdx al.,, 2004
Components of directly
interacting proteins Yeast PPI.tbml
Yeast PPI RAFL _yeast gen.apdx Saccharomyces cerevisiae

AGI yeast gene.apdx Ito et al., 2001
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1. GenMapp&MAPPFinder
http://www.genmapp.org/

2. VIMAc
Luyf et al. 2002

3. GSCope (GeneSpiral)
http://gscope.gsc.riken.go.jp/



1. GenMapp http://www.genmapp.org/

File Toolz Format Data Help
Anthor: Mick Fidelman, Kam Dahlguist
E-maif: kdahlguist@oladstone.ucst.edu
Lastmodified: 2114/02
Copyright @ 2000, Gladstone Institutes

Gluconeogenesis

TCA Cycle

P — Pyruvate
1

‘ Pyruvate Dehydrogenase E1 alpha, somatic |-1.

Pyruvate Dehydrogenase E1 alpha, testis

Pyruvate Dehydrogenase E1 beta

Pyruvate Dehydrogenase E2

Pyruvate Dehydrogenase E3

Pyruvate Dehydrogenase E3 Binding Protein

Pyruvate Dehydrogenase Kinase 2

Pyruvate Dehydrogenase Kinase 3
Pyruvate Dehydrogenase Kinase 4

Pyruvate Dehydrogenase Phosphatase

Degradation of Fatty Acids

¥
Acetyl-CoA

Pyruvate Carhoxylase |-1 04

Oxaloacetate

Containing an Even Number of Carbons

| Citrate Synthase |

L
Oxaloacetate

|Ma|ate Dehydrogenase, cyto |-1.25

Malate Dehydrogenase, mt |-1.0?

v

Malate

v

Malate

| 4

Fumarase

Expression Dataset

Marme: Mm_Cardiomyopathy_PHAS_Z000_97_4826
Gene Color Set: Con ws Exp p= 0.01

Gene Value: Fold change

Dilated cardiomyopathy in transgenic mice

Legend

Increased with = p = 0.01
Decreazed with 2 p < 0.01
Mo criteria met

Mot found

1

Fumarate

succinate Dehydrogenase Fp
Succinate Dehydrogenase Ip
Succinate Dehydrogenase C
Succinate Dehydrogenase D

‘H“““'A.

Citrate ——==Fatty Acid Synthesis

| 4

Aconitase |

‘]

Isocitrate
[ )

Icocitrate Dehydrogenase alpha [NAD]

Isocitrate Dehydrogenase beta [NAD]

Mm_Krebs-TCA C

Isocitrate Dehydrogenase gamma [NAD] |-1.

Label

Isocitrate Dehydrogenase [NADP]
I

L.

alpha-Ketogluterate
)

alpha-Ketoglutarate Dehydrogenase E1

Dihydrolipoamide Succinyltransferase E2

Dihydrolipoamide Dehydrog E3 /(!/

Succinyl-CoA Synthetase alpha [GTP]
Succinyl-CoA Synthetase bheta [GTP]

Succinate «—|

Succinyl-CoA

Succinyl-CoA Synthetase bheta [ATP]

Electron Transport Chain

Degradation of Fatty Acids

10 )

|+

Containing an Odd Number of Carbons

e
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2. VIMAc Luyf et al. 2002
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