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- Nuckic Mdﬁ meard'l b Major Sequence Repositories

P Comparative Genomics

i i b Gene Expression

Database Categories List | = S oot @ et
b Genetic and Physical Maps
2005 : 700 ¥ Genomic Databases

b Intermolecular Interactions
» Metabolic Pathwavs and Cellular Regulation
¥ Mutation Databases
P Pathology
b Protein Databases
¥ Protein Sequence Motifs
b Proteome Resources
P ENA Sequences
¥ Retrieval Systems and Database Structure
¥ Structure
¥ Transgenics
» Varied Biomedical Content












Open Reading Frames, ORFs

« ORF
 Diversity of prediction programs

 Diversity of parameters, e.g. the minimum length of ORFs

* Genes in DDBJ/EMBL/GenBank are continuously
expanded and updated

* Reference databases like InterPro are also continuously
expanded and updated / \

2005/03/09 © 2005 DDBJ 10



ORF

ORF Prediction programs used

Threshold value to
determine the ORF

16%

46%

19%

14%

O GLIMMER

B Genemark
1 GeneSmith
0 GeneHacker|
B

>5aa

1

>20aa

1

>30aa

N
N

>33aa

>33.3aa(100bp)

>40aa

>50aa

>60aa

>66.6aa

O

>80aa

>100aa

>150aa

>200aa

>300aa

>400aa

RlRrlRr|l,r|lo|NIRr|M|o|Rr|lw]-
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Aeropyrim pernix Ki

Feature View

CEnter

CDs

Genome

0.1k 1k 10k 100k 1
40 o U o O o ®m o O
1528530 [100000 " by 1628529
L | | | | | | | | | |
100 )

> Pl PRI Pl HIEEI EE (H I 1 ([l I

4 11 14000 | I41IE4IDEI 4 N4 IEEIl HEEET N INa 4 <=l

0.51Pp5
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95»_

Froduct

|AAAD110136002956  [1672671 [1571958 |A2

Ihypothetical protein

I 5P classified into AAAA to C grade

newly found OFFs in GTE3

- grade D to X

DDBJ
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“Virulence”

E. Coli MG1655

E. Coli W3110

0157 HY
EDL933

0157 H7 RIMD
509952

Escherlchla coll K1z MG1655
I Y A I I Y

chromosome
4639221 bp

Escherichia coli K-12 W3110
I

L P
L |||II|II I||||| I|||I||I||III||||III ||||| I|II II|I||II||||I||||||||II||||I| II||||||||I|I ||||I| II|I|I||II||||||I|II
M0 O AR NN O

chromosome
4641433 bp

Escherichia coli 0157:HY EDL933
Pt ettt irtgd Ifllll P rrrtld I?II

chromosome
55258445 bp

Escherichia coli 0157:H7 RIMD 0509352
A o v A o ﬁlllll I I o IIRI

chromosome
5498450 bp




E. Coli MG1655

E. Coli W3110

0157 H7Y
EDL933

0157 H7 RIMD
509952

Escherlchla coli K12 MG1ESS
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(AR A R |||I||IIII|I LA |I||I|||I||| AT VI ||III| |I||II||
U0 ORI A A AT AN OO0 A 0 MO O

chromosome
4639221 bp

Escherichia coli K-12 W3110
[ e e e e e e e e e e e e e e e v v e I B B

chromosaome
4641433 bp

Escherichia coli 0157: H? EDL333

Y A II’FIlﬁ'II Y e A I A III |1 ﬂW| LIl IT”
AT IO OO A0 A B0 0RO O 0

mlll A ABA RO A T o A Rt

chromosome
m 5528445 bp

Escherichia coli 0157:H7 RIMD 0509352

O A If? {?I N Y I B II$'II I T B
| ATV 00 N CNREAR) L PHIRER EYTMPENOIR OO0 R A OO 00 00
D AN A1 AR O R A O A

chromosome
54358450 bp




putative protein

orobable protein

oredicted protein
uncharacterized protein
conserved protein

hypothetical protein
conservative hypothetical protein
conserved Hypothetical Protein
conserved hypothetical protein

2005/03/09 © 2005 DDBJ
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ORF

Prediction of CDS regions

l Complete genome sequences registered
in the INSD (Archaea 16, Bacteria 107)

Validation and annotation of CDS

1. Homology search

2. Motif search

3. Check overlapped CDS
4. Check pseudogene

Ranking of CDS

|

Comparison CDS with ORFs of each genome in the INSD
7\
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ORFs

blastp results AAAA, AAA, AA, A
BBBB, BBB, BB, B
coverage ’ ’ y
protein name ||~ C
D
InterProScan =
motif names X

A-C: standard
D-X: non-standard



Streptococcus pyogenes SF370
Complement (1375345..1376262)

In this study

305aa

Thioredoxin reductase
Grade: AAAA3

IMGASS8232
305aa

: Comparison of upstream

CDSs

Pseudomonas aeruginosa PAOL1
Complement (3607064..3608119)
Glycosyltransferase
Grade: AAAA3

In this study WGS
35l1aa

(UCBPP-PA14)

e

T T T 5T
T T T =T
30 410 =11] &0

70

TERTTRTTEETT
TRATTATTEETT g
20 :

Homology  304aa/305aa Homology 343aa/35laa
2005/03/09 © 2005 DDBJ 18



ORFs

Clustering of ORFs by SODHO algorithm

to understand the structure and function of gene
products

Horizontal Transfer of Genes (HTG)

to understand the evolution and diversity of
microbes




SODHO

All to all homology search by FASTA

ORFs of low homology to ORF X is discarded from the ORFs
set for the ORF X

Pair-wise alignment of ORF X vs all the member ORFs in the
set for ORF X

Evaluation of the alignment based on the score and matching
length

ORFs of high similarity are preserved for the further analysis

Clusters are defined

/7 \

2005/03/09 © 2005 DDBJ 20



SODHO

InterPro

Name of ORFs IPR002528 | IPRO01064 | IPRO0GE7
PFDSM[1850]|Phur DEMEA3E: faa C10 + +
AAVEFS[101])|Aaen VF5S faa C10 + +
PADORS[366]|Paby ORSAY: faa C10 + +
PHOT3[1861]|Phor OT3:.faa C10 + +
TTMB4[1686]|Tten MB4T: faa C10 i
TTIMB4[234][Tten MB4T: faa C10 +

© 2005 DDBJ 21
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SODHO

Process Name Principal Step Computaiton by | Computation
1 CPU (2.0GH2z) by
OBIEnv/GRID
Homology search | FASTA (Algorism of 50 days
Lipman&Pearson
Homology *Gotoh Method Advansed method
ClaSS|flcat|0n of Needleman&Wuncsh for pair— l Week
wise alignment
*Homology classification
Multiple Alignment | HOMTRAL Method 6 years

Not done this
time

2005/03/09

© 2005

Time at 1.3GHz machine

DDBJ

7\
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HTG

A query genome (a complete Gene sequences encoded in the
genome sequence to be guery genome
analyzed) D

gene gene gene gene gene

Construction of a model
that represents nucleotide
preferences in the query
genome

The model/ 5bp-tuple frequency
ATATA --- 0.02
GGTCT --- 0.01

AGGTG --- 0.03

index (0<= HT index <=1)
of each gene

high HT (close to 1): intrinsic

low HT (close to 0): extrinsic

2005/03/09 © 2005 DDBJ 23
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Region Viewer

Detail Viewer for Searching Probability of HTG and Probability of Donor of the gene and near region.

ORF View

I Probability of HTG || Region Length - 10[default] 30 100
Present Status: 30

The possibility

Base Information o
the hurizun%al gene iz high.
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HTG

2005/03/09

by 1 CPU of 1GHz by GRID
Detection of HTG ~ 20 days
Detection of donors of HTG 4~5 years
5 seconrds/ORF 300K ORFs 2 micorbes |~4.5 years
© 2005 DDBJ
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GRID

RIKEN Genome Science Center

GSC provides OBIENv
5nodes/10CPU
VPN
Internet
DBJ, National

Institute of Genetics

DDBJ provides

Japan Science and Technology Agency

JST provides
ﬁ 33nodes/66CPUs

VPN :
Tokyo Medical andz\Dental
University (Dr. T. Endo)

TMD rovides
21nodes/21CPUs

VPN

Japan Academic Institute of Scienc

and Technology (Dr. K. Sato et al
32nodes/64CPUs L VPN JAIST provides
34nodes/68CPUs
P2PandDNS | |  and OBIEnv
server
7\
2005/03/09 © 2005 DDBJ 26
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OBIEnv machines for GGM

site num  Cpu machines
GEC 5| 10/ NEEENR
ThAD 15 1 AN EEEEEEEEEEEEEEEDN
ddhyj 16 64 HINEEEEEEEEEEEEENR
Jaist— a5 | 83 EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN
kenlakb EEEE
=t dd| G (HNEAEEESEEENEEESNEEEEEEEEEEEEEEEEEEEN
total 118 | 222 | Job=113

on ; Fri Dec 05 0912209 JST 2003

summary
host list

Green boxes stand for CPUs that are
B<— idle — W — busy — W — over load —> W Used

over load : cpu < joh




SODHO

Process Name Principal Step Computaiton by | Computation
1 CPU (2.0GH2z) by
OBIEnv/GRID
Homology search | FASTA (Algorism of 50days — 1 1lday
Lipman&Pearson
Homology *Gotoh Method Advansed method
ClaSS|flcat|0n of Needleman&Wuncsh for pair— l Week I N 1h0ur
wise alignment
*Homology classification
Multiple alignment | HOMTRAL Method 6 years 30 days

not done this
time

2005/03/09

© 2005

DDBJTime at 1.3GHz

7\
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HTG

2005/03/09

by 1 CPU of 1GHz by GRID
Detection of HTG ~ 20 days —> ~ 1 day
Detection of donors of HTG 4~5 years —  ~ 20 days
5 seconrds/ORF 300K ORFs 2 micorbes |~4.5 years
© 2005 DDBJ
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m The 15 round: ORFs registered in GIB

Analysis Microbial genomes Duration
Clustering by SODHO [2] 119 6/18 6/19
HGT 112 6/20 7/20
mThe 2" round: ORFs evaluated in GTMS
Analysis Number of microbial genomes Duration
Clustering by SODHO 124 12/4 12/5
HGT 124 11/5 12/11

include interruption by maintenance of computers and network

2005/03/09 © 2005

DDBJ
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GRID

SODHO

e 999 jobs are done in ~ 1 day

e 354,605 ORFs are classified into 63,149 clusters
* All the clusters are referred to InterPro

HTG

e 17,689 jobs were done in ~ 18days

* 45,136 HTGs are predicted from ~300K ORFs in 124
genomes (112 microbes)

Update

 InterPro for 160 genomes (~1.2M ORFs):
— 4,000 hours by a 2.2GHz PC Y\

2005/03/09 © 2005 DDBJ 31



Behind the scenes
pre-processing of data



GRID

Data set for the analysis
— The lead time to start computation by a stand-alone machine is relatively short
— To do list to start GRID computing

To divide data and create a list for GRID. (3h)

To verify of the division and the list (1h)

To compress the data for FTP.(5h)

To distribute the data to OBIGRID sites (1h  days)

To manage data in OBIGRID e.g. preparation of RDB (half a day)

To arrange data in OBIGRID (2-3hour)
To arrange data at each site (2 days)
To check the arrangement (1h)

To start JOBs

Total 5~6 days H

Computing by a conventional server

Data for
analysis

7\
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Web




Behind the scenes
Workflow composed of Web services



Web ORFs

DNA

2005/03/09 © 2005 DDBJ 36



DDBJ Web

Name TURL Document Registrant Methods
XML
BLAST . . . document List to execute
Demo hitp://=ml.nig ac.jp/wsdl/BlastDemo. wsd] savadoc Central of
lavadot  Typpy
. . document =~ List to execute
Blast hitp://=ml.nig. ac.jp/wsdl/Blast. wedl 5 Central of
javadoc DDBT

. . . document List to execute
ClustalW  hitp:/xml.nig.ac.jp/wedl/Clustal W. wsdl savadoc Central of
Javacoe DDBJI
document M List t t
DDBJ http://xml.nig.ac. jp/wsd/DDBY. wsdl : Central of L5110 execute ‘I 3 We b
javadoc DDBI

. . document
ExClustalW http://xml.nig. ac.jp/wed/ExClustal W.wsdl savadoc SDBJ

List to execute

document C
javadoc DDB]

List to execute

Fasta hitp://=ml.nig. ac.jp/wedl/Fasta wsdl

document o
javadoc DDBT

List to execute

GetEnfry  hitp:/xml.nig. ac.jp/wsdl/GetEntry. wsdl

document List to execute

Gib http://zml.nig. ac.jp/wedl/Gib. wsdl savadoc C
IavaG0¢  ppp1
document c
javadoc DDBI

List to execute

Gtop hitp://xml.nig ac.jp/wsdl/Gtop. wsdl

4

PML http://sml.niig, ac jp/wedVPML.wsdl jﬁ %}ﬂof Listto execue Method
RefSeq  puimlngacipusaRetsequd g %}“ T searchParam(program, database, query, param)
SRS hifpsmlnigacipusdiSRS sl Sochnent %}:ﬂf TEROETEED searchSimple(program, database, query)

document XML i extractPosition(result)

TxSearch  http:/xml.nig ac.jp/wsdl/TxSearch wsdl

javadoc DDBI

7\
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SOAP Web

Server A DDE.]IH]G Network

B o

SOAP \
X-DDBJ

&
L

RSH
RMI etc

DDBJ
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BIoMOBY
[%] Command Prompt

Microsoft Windows 2BHA [Uersion 5.8@.21951
(C) Copyright 1985-2888 Microsoft Corp.

tMAlign the promoters of all serine threonine kinases
iInvolved exclusively in the regulation of cell sorting
during wound healing in blood vessels.




BIoMOBY
Command Prompt

Microsoft Windows 2088 [Uersion 5.680.2195]
(C) Copyright 1985-2888 Microsoft Corp.

Ei:ﬁ Align the promoters of all serine threonine kinases

¢:3? Involved exclusively in the regulation of cell sorting

¢:»2 during wound healing in blood vessels.

Cave
C:5\>Bad Command or File Name

Retrieve and align 2000nt 5' from every serine/threonine kinase
In Mus musculus expressed exclusively in the tunica [I | M |A]
whose expression increases 5X or more within 5 hours of
wounding but is not activated during the normal development of
blood vessels, and is <40% homologous in the active site to
Kinases known to be involved in cell-cycle regulation in any
other species.




General Documentation
{cortact Mark Wilkinson)
FAQ
Published Manuscripis & Press

BioRMORBY Project Analysis (Use Cases, Scenarios,
etc.)

Getting the Code

Mark's Latest Presentation
(Max Planck Institute, Cologne, Germany, January,
2005)

Lisis
Acknowledgemenis
Acknowledzing the BioMOBY Project!

BUGH!

MOBY Services Branch
{coptact Mk Willineow)
MNEWFS!

Tutorials and How-To's

Browse Data using MOBTY Services

Project Overview

MOBY-5 0.8 API NEFY

MOBY-5 Java Library Docs

MOBY-5 Perl Library Docs

Installing a Local Regisiry

Cool Tools! (new Jan. 11, "05)

MOEY Ceniral Connection Details

Semantic NMOBY Branch

[cordact Livcobn Steit, Damiat Creseler, or Gary Schilte)

Featured Link:
"H2C Semantic eb Activity ™
Mafroduction fo the W30S work in the area of the
Semantic Web,

[ Bresrious Featured Links |

B-MOBY Design Crrerniedr

wIF:

A-LOBY Desion Document

A-LOBY Tech Assessment

[ HE
S-WMOBY Beguiremments Analysiz -

BiohIOBY [Tse Cazes

2005/03/09 © 2005

DDBJ

7\

42




BioOBY

- WEB

& MobyCentral

¢ MobyCentral API

- WSDL



| Overview

|User3 Guide

| Download

|
|Architecture |
|
|

Snaplab - Analysis Webh Service

SLELEM SOAP-based Analysis Web Service

soaplab is & set of Web Senices providing a programatic access to some applications on remote
applications, especially in the scientific environment where Soaplab was borm, usually analyze d
Analysis (Web) Service.

moaplab was developed in the European Biainformatics Institute (EBI), within the eScience i
myGrid praject.

| ToDo
=oaplab is bath a specification for an Analysis Service (based on other approved specifications,
| API | implementation. It is freely available for downloading - but bear in mind that the installation of thig
analyses - they are not part of the Soaplab. The EBl has Soaplab service running on top of sever
| Perl Client | caming fram EMBCSS, an independent package of high-quality FEREE Cpen Source software for s
experimental service which may not have 24/7 availahbility.
Recently, the same APl was used to access other resources than command-line tools. A sub-pr
access ardinary web pages and see them as web services.
The implermentation is written in Java using Apache s framework.
SLELIELE What's New
T8th March 2004
Code was revamped to accomodate a new sub-project Gowlab, But the APl remained the
alzo that Soaplab uses now Ant for building and deploying services.
2005/03/09 © 2005 DDBJ
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IRI6-3839
DOL: 101093 nar/ghg 558

Nucleie Acids Rexearch, 200032 Vol 2] Noo {3

Biological SOAP servers and web services provided
by the public sequence data bank

H. Sugawara'2* and S. Miyazaki’

'Center for Information Biology and DNA Data Bank of Japan, Mational Institute of Genetics, 1111 Yata, Mishima,
Shizuoka 411-8540, Japan and “SOKENDAI, Department of Genetics, Hayama, Kanagawa 240-0193, Japan

Recsived Febneary 10, 2003; Revised March 26, 2003, Accepled Aprill 3, 200G

ABSTRACT

A number of biological data resources (i.e. data-
bases and data analytical tools) are searchable and
usable on-line thanks to the internet and the World
Wide Web (WWW) servers. The output from the web
server is easy for us to browse. However, it is
laborious and sometimes impossible for us to write a
computer program that finds a useful data resource,
sends a proper query and processes the output. It is
a serious obstacle to the integration of distributed
heterogeneous data resources. To solve the issue,
we have implemented a SOAP (Simple Object
Access Protocol) server and web services that
provide a program-friendly interface. The web ser-
vices are accessible at hitp://www xml.nig.ac.jp/.

same data structure as used in the exchange. The mest papular
IMSD data format visible to anomwvmous users 5 the so-called
fat fle fommat (FF format). Therefore, it is possible w write a
script o pamse the FF format. It is imomical that the quite similar
script fora slightly different aim has been repeatedly written by a
number of groups in the world. “There is massve duplication of
efforts” (1) in parsing many other web pages too.

It is also o be noted that the INSD has modified and
expanded the features and qualifiers in accordance with the
progress of hiotechnology and life sciences (Le. the FF format
has changed). Thus a senpt that parses FF format has to be
updated by referring o the document provided by the
INSD (hitp:/wwwddb) nig.acjp/subiefl-chiml) sometimes.
Mevertheless, the INSD may claim that it provides compara-
tively stable data strocture and format. There are many other
hiological data sources that are valuable but do not provide a
sufficient document for users and change the access method

2005/03/09 © 2005
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Past lssues

In this issue

Entrez Programimind
Lhilities (E-WHils)

PubChem

GenePlot

Mew NLIM Catalodq in
Entrez

Entrez Programming Utilities

In dealing with specialived datazets, researchers are often restricted to one of two
unattractive choices: either to download an fip arcluve contatming far more than the
data of interest, followed by a round of local parsing, or to access the data
interactively, ewen though the wolumne of data may render this method cummbersome.
To help with the latter method, NCBI provides a suite of programs called the Entrez
Programming Thilities (E-Ulilities) that allow automated access to the Entrez

databaszes.

Summer/Fall
2004

What Are the E-LHilities?

The E-TTilities are a set of seven server-side programes that provide a stable interface
to the search, retrieval, and linling functions of the Entrez system, using a fiwed UREL
syntaz The output provided by the E-Utilities iz i 2L format, with the notable
exception of the EFetch utility, which returns data in a variety of formats. The E-
Utilities are designed to he called from within a computer prograrm that can process
theit output. Calling an E-Thtility frorm any of the common programming lanmuages—
mchuding Perl, Python, and Java—is a simple matter of posting a URL.

DDBJ




DDBJ Web services

2¢( XML Central of DDBJ

"EIL Centrel of DDBJ" has been partly supported by BIED of

Corporation (J5T)
Japanese
) What's MNew
) DDEB.J-ERML m
DDBI-ZML iz a new output format of DDBJ entries. It is readak
) Weh services m

This 15 the first public S0OLF service for biology in Japan.
The project aitns at the standardization of bioinformatics services
interoperability. This page also provides wou a Web interface of t

) RegistrationPublication of your Weh services

Youare conrteously eited to register your Web service(s) in the
to the poblic.

} Demo system using SOATP technology

Wi can get the searnless access to the retriesal of DDBJI entry and BLAST execution.
Enjoy SOLF technology.

) Workflow example using weh services

L& WORE FLOW corposed of the Web services

} SOAP tutorial

It's easy to access the S0OLFP services.
This iz the first step to try web services.

? Links

Crateway to biological W Ls and retrienal sites for ZWL documents

) Sample program io hind a weh service to your program

http://www.xml.nig.ac.jp/

or petl.

2005/03/09 © 2005

Fom can uze a Web gervice by specifiring the URL address, method and parameten(s) in your prograr such as Jawva / \

DDBJ
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Web services
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SOAP request —

“— Publish “request” ID
) | :k Send “request” ID
«— Return messages/results
g N

Client SOAP server
in DDBJ

7\
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Client

2005/03/09

SOAP message

SOAP envelope

SOAP header

SOAP body

SOAP
attachment(s)

Result(s) from |
the server

© 2005

DDBJ

SOAP
server

7\
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Web

Y Jabion-B AE8) A A — R - - Microsoft Internet Explorer
| ZriE REE FTO BRCADG V-LD ALFH
o o IER P i — W IR S L A - B
Jablon AT D CER. AL S EIE bicportal@niaciod T
<7 AP OEEl L oS ST LT
HAMTRS, AMETHD. WITETHS. BEE/ LA K—%)

L rren o |
Ehiﬂ_l.f:'h'? iz

DDBJJ’J‘?Ef Téwebﬂ

DOBJOHEH T Dwehth —E i B afligt e+ — 1 — N TR T 220 TEET .,
foEZ 3, TFEEIEI TS 25 8EI #5700 5 L Blhstds LU FastatDE E2 75
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; Jabion-H#FE Rl b~ - Microzoft Internet Explorer

| B REE HTW BRIANE WD ATE

S ISR M — B IR RIS L AT - bR T
T8 TD. ZER. RS R IE bicportal@niiacipd T
<OV MFEEMIE 5 SR A 1L

i 3 A 72 0 — O HAT TS R A E

BEBNAIAFE-2LY 1P

Search word : 12X/ %1]

DDBJb\H ?“%)Webb“

hiﬂ_r.ﬁu.f‘.‘? R =

|na me| method

| =L

DDBJ |getFFEntry

Accession numberl_ £W, 73w T7r LT TDDBIDIESR i SR T I
TLET.

|Get Flat File DDBJ Entry by accession number

DDE |getXMLEntry

|ﬁccessior‘| numberlc ZWOML DDBY Entry BRIELET,
|Get *ML DDEJ Entry by accession number

DDE. |getFeaturelnfo

|DDBJ Entry & L5 SFeature Information ENIELE T,
|Get the detail Feature Information of DDEJ Entry

LOBY [gethllFeatures

HPEODDB] Entna ST TS T5RT .

|Get the feature type contains specified DOEJ Entry

DOBJ |zetRelatedFeatures

|ﬁﬁiﬂ' DDBJ locationT S LEFROH LTS TS

|Get ralated features contains specified DDEY locaiton

FFEGDDR) locationx S TR H LN — 0T A ET

LOBY |getRelatedFeaturesSen 2.

(&) H—UiETEnELE

T e Aa—get

2005/03/09

© 2005 DDBJ

Rl

\

52




Ensembl

m PDB
m Ensembl DDBJ SwissProt PDB
m \Web



mEnsembl

Ensembl DDBJ
Ensembl Swiss-Prot
Ensembl PDB
m SRS(Sequence Retrieval System)
Swiss-prot PDB
PDB Swiss-Prot
| Swiss-prot PDB
Prot PDB

ENSG00000186827

PDB

P43489

1D0OA

Swiss-




DDBJ Swiss-prot PDB

22,037

DDBJ | Swiss-prot PDB
Ensembl 18695 | 18,713 1,273
18695 | 18,713 1.320
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XML Central of DDBJ http://xml.nig.ac.jp/
PDB Swiss-prot
SRS searchSimple(“[pdb-Source:HUMAN] & [pdb-Dbref:SWS*])
Swiss-prot PDB
SRS
searchParam(“[swissprot-Organism:human*] &

[swissprot-DbName:pdb]”, “-f acc”)

PDB, Swiss-prot
GetEntry getPDBENtry(<accession>), getSWISSEntry(<accession>)
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Ensembl
Ensembl getGeneList(*human”)

Ensembl

Ensembl getGenelnfo( ID )
Ensembl getGenelnfo( ID )



Web

WebH—E X

1. WebH—E X%

2. TS5 L5
EEFH

WebH—E X

fo—poa—  \
(by WSFL/’XLANG) /

D Web H—E RN FHMBAHE
hEhTWET—470—%F AT
A& EEE




. Web services/GRID
+ UDDI

*
+ Semantic WEB



ROIS
DDBJ

JST BIRD



GRID

Bioinformatics Group, RIKEN GSC
Akihiko KONAGAYA
Fumikazu KONISHI
Shingo OKI
Hiroshi UMEDA ()

Graduate School of Knowledge
Science, Japan Advanced Institute of
Science and Technology (JAIST)
Kenji SATOU
Shinichi TSUJI (

Yasuhiko NAKASHIMA  (
HOKURIKU)

SOFTWARE HOKURIKU)
SOFTWARE

Tokyo Medical and Dental University
Toshinori ENDO (Hokkaido University)
Tekehiro FURUDATE (Hitachi SK)

2005/03/09 © 2005

Japan Science and Technology Agency

Masako KURODA

Kyoko SUZUKI

Toshiyuki KOIKE

Shinya NODAGUCHI
Munakata YOSHIHISA
Shunji KOHNO (Hitachi)
Shinsuke Dohkan (Hitachi)

Center for Information Biology and
DDBJ, National Institute of Genetics
(NIG)

Hideaki SUGAWARA

Satoru MIYAZAKI (Tokyo Science University)
Masahito YAMAGUCHI (Fujitsu)

Yasumasa SHIGEMOTO (Fujistu)

Masashi MATSUO Fujitsu

Keiichi IDA Fujitsu

Kazutaka SUGIMOTO Fujistu
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ORF

Takashi ABE (2)

Masaki HIRAHATA (1,2)
Takehide KOSUKUGE (2)
Satoru MIYAZAKI (4)
Toshihisa OKIDO (2)
Yasumasa SHIGEMOTO (3)
Naoto TANAKA (1,2)

(1) JST BIRD

(2) NIG CIB DDBJ

(3) FUJITSU LTD

(4) Fac. Pharm. Sci., Tokyo Univ. of Sci.
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