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分散統合システム

Web 閲覧
copy & paste

平行検索

構造化
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平行検索
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平行検索
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CORBAによる構造化
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: CORBA (Common Object Request Broker Architecture)
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CORBAによる構造化：Local DB
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CORBAによる構造化：Remote DB
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CORBAによる構造化： スキーマ照合
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CORBAによる構造化： スキーマ照合



新しい～

生物情報資源の提供側
から
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www3.oup.co.uk/nar/database/c/
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公共データベースの役割

網羅的情報を提供する。

基準となる情報を提供する。

透明な構造で情報を提供する。

使いやすい道具を提供する。

DNA Data Bank of Japan 
(DDBJ)の例
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INSD (International Nucleotide Sequence Database)：
DDBJ/NIG  + EMBL bank/EBI + GenBank/NCBI

塩基配列データの津波

MM/YY     entries                  bases

09/02   18,401,358       22,782,404,136  
(~1.6) (~1.9) 

01/02   15,016,100       16,197,713,855
(1.48) (1.45)

01/01   10,165,597       11,136,298,841
(1.89) (2.34)

01/00     5,388,125         4,762,696,173
(1.75) (2.17)

01/99     3,073,166         2,190,425,560
(1.57) (1.68)

01/98     1,956,669         1,300,950,613 
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ゲノム配列決定や環境からのダイレ
クトシークエンシングの継続・増加

US Europe     Japan Others
Archaea １１ ４ ２ １

Procaryote １６８ ６３ １２ １４

Eucaryote １１２ ５４ ６ ３
Ref    http://wit.integratedgenomics.com/GOLD/

Environmental sequences expands in INSD
e.g.   97,512 entries (September, 2002)  

103,938 entries (October, 2002) 
107,936 entries (November, 2002)

scalability
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500,000 blasts/day 
in Celera

30万ORF総当り

解析

51,000配列の

アラインメント

INSDの典型的利用例
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津波対策

種々の検索用インデックス作成
24hrs以内に終了するか?

DDBJのBLASTサーバーは「入場規制中」

PCクラスターと並列処理

による解決
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並列Blastの評価
検索配列が１つの時の性能比較
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富士通製 Hi-perBLAST(Pen3 900MHz 32CPU)

Paracel社製 BLAST(Pen3 1GHz 32CPU)
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並列マルチプルアラインメント評価

500件、平均長1100残基

CPU数 処理時間(s)
1 24310
2 15682
4 8280
8 4623

16 2950
Clustal-G:

Kuo-Bin Li (Bioinformatics Institute, Singapore)
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津波対策

データバンクの個別対応？

コミュニティーとしての対応？
(e.g. GRID)
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公共データベースの役割

「透明な構造・使いやすさ」の提供

通信・交換プロトコール

データ・フォーマット

データ表現

データ内容（意味）

相互運用性を高める



XML
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エントリー例
LOCUS       AK025000     2589 bp mRNA            HUM       29-SEP-2000
DEFINITION  Homo sapiens cDNA: FLJ21347 fis, clone COL02724.
ACCESSION   AK025000
VERSION     AK025000.1
KEYWORDS    oligo capping; fis (full insert sequence).
SOURCE      Homo sapiens colon cDNA to mRNA, clone_lib:COL clone:COL02724.
ORGANISM  Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.

REFERENCE   1 (bases 1 to 2589)
AUTHORS   Sugano,S., Suzuki,Y., Ota,T., Obayashi,M., Nishi,T., Isogai,T.,

Shibahara,T., Tanaka,T. and Nakamura,Y.
TITLE     Direct Submission
JOURNAL   Submitted (29-AUG-2000) to the DDBJ/EMBL/GenBank databases. Sumio

Sugano, Institute of Medical Science, University of Tokyo,
Laboratory of Genome Structure - - - - - - -

FEATURES             Location/Qualifiers
source          1..2589

/clone="COL02724"
/clone_lib="COL"
/note="cloning vector pME18SFL3"
/organism="Homo sapiens"
/sequenced_mol="cDNA to mRNA"
/tissue_type="colon"

CDS             18..2378
/codon_start=1
/protein_id="BAB15051.1"
/translation="MLGARAWLGRVLLLPRAGAGLAASRRGSSSRDKDRSATVSSSVP- - - - - - -
SFLSRQLPFLSTLRRLEDQATAYVCENQACSVPITDPCELRKLLHP"

BASE COUNT      529 a    797 c    773 g    490 t      0 others
ORIGIN      
1 atcggccccg agcagccatg ctgggcgcgc gggcctggtt gggccgcgtc cttctgctgc- - - - - - -

DNA sequence

protein sequence

annotation
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データ構造

The DDBJ/EMBL/GenBank Feature Table: Definition
Feature key: e.g. CDS (coding sequence; sequence of 
nucleotides that corresponds with the sequence of amino acids 
in a protein; ---)
Qualifier: e.g. /gene (symbol of the gene corresponding to a 
sequence region)
Value, e.g. “text”

Taxonomy Database
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エントリーAB000100の例

FF（Flat File）format
CDS             121..912

/gene="cynB"
/codon_start=1
/transl_table=11
/product="intrinsic membrane protein"
/protein_id="BAA21794.1"
/translation="MVRTPVPLYLRWAVSILSVLAFLAIWQIAAASGFLGKTFPGSLR
TLQDLFGWLSDPFFDNGPNDLGIGWNLLISLRRVAIGYLLATVVAIPLGIAIGMSALA
----------“

XML document
<cds>

<location>121..912</location>
<qualifiers name="codon_start">1</qualifiers>
<qualifiers name="gene">cynB</qualifiers>
<qualifiers name="product">intrinsic membrane protein</qualifiers>
<qualifiers name="protein_id">BAA21794.1</qualifiers>
<qualifiers name=“translation”>MVRTPVPLYLRWAVSILSVLAFLAIWQIAAASGFLGKTFPG

SLRTLQDL --------- LLDQGFRFLENQFSYAGNR</qualifiers>
<qualifiers name="transl_table">11</qualifiers>

</cds>
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XML, XML, XML

BSML (The Bioinformatic Sequence Markup Language)
NCBI-XML (National Center for Biotechnology Information XML)
BSA(Biomolecular Sequence Analysis)
TIGR XML (The Institute Genome Research XML)
XEMBL(EMBL project)
GAME（Genome Annotation Markup Language)
AGAVE (Architecture for Genomic Annotation, Visualization and 
Exchange)
DAS(Distributed Sequence Annotation System) 
GO (Gene Ontology)
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XML, XML, XML
InterPro (composite search system of proteins)
ProML (Protein Markup Language)
PROXIML (PROtein eXtensIble Markup Language)
PDBj-ML (Protein Data Bank Japan Markup Language)
MAGE-ML (MicroArray Markup Language) 
MaXML (RIKEN mouse cDNAs)
CellML (Cell Markup Language)
PML (Polymorphism Markup Language)
BIND XML (Biomolecular Interaction Network Database)
SBML (System Biology Markup Language)
BIOML (BIOpolymer Markup Language)
CML (Chemical Markup Language)
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コンテンツの相互運用性には
オントロジー



SOAP
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SOAP
Simple Object Access Protocol 1.1
(W3C Note 08 May 2000)

Messaging in XML on HTTP

Open and interoperable 

(conf. CORBA, RPC, RMI)

Fire-wall friendly （conf. IIOP）

Independent of platforms and languages

RPC: Remote Procedure Call

RMI: Remote Method Invocation 
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データとツールをSOAPで提供

BLAST (homology search)
FASTA (homology search)
SSearch (Smith-Waterman homology search)
GetEntry (retrieve entries by accession number(s))
DDBJ (get the DDBJ full entry or extract

some Features)
ClustalW (multiple alignment)
SRS (Sequence Retrieval System)
TxSearch (taxonomy database search)
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WSDL
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WSDL
Web Services Description Language 
(WSDL) 1.1 (W3C Note 15 March 
2001)
WSDL is an XML format for describing 
network services as a set of endpoints 
operating on messages containing 
either document-oriented or 
procedure-oriented information.
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Webサービスのリスト
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例１ アノテーションが付与されている
部分配列を切り出す

[Method]
getRelatedFeatures(accession, start, stop)

[Question]
Retrieve the feature information 
corresponding to the sub-sequence 
between 59000th base and 64000th base 
of AL121903
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[Result]
repeat_region 423..717
CDS     join(37..121,4775..4917)
repeat_region 1775..2064
repeat_region 2067..2362
source  1..5001
repeat_region 3067..3374
mRNA    join(26..121,4775..4917)
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図示へ

The page 
structure is 
created by 
JAVA script

Graphical 
representation 
by SVG

clickable

clickable
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例２ Blastの結果からアライン部分を
切り出す

[Method]
extractPosition(result)

query string

hit from the 
database
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[Result of extractPosition()] 

AF058428 | AF058428.1
Query 86 248
Hit 86 248
Query 320 384
Hit 320 384
Query 564 601
Hit 561 598

．．．



All right reserved Ⓒ 国立遺伝学研究所

菅原秀明 412002/11/29

Webブラウザーのインターフェースも

用意
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例３ CDSの塩基配列を切り出す

エントリー（ＦＦ）での記述：

exon1                    exon2          exon3               exon4 

欲しいデータ:
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結合情報

CDS配列データ
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例４ 複数のＤＢへのアクセス

Retrieve data from the nucleotide sequence database (INSD), 
the protein sequence database (SWISS-PROT) and the 
protein 3D structure database (PDB) all together  by an 
accession number (Acc#) referred in a published paper
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Webサービスの簡易登録システム
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Web services

Directory service

(UDDI, ebXML)

Service request
Web services 

providers

We services 
providers

Search

Bind

Publish

Bind

Web 
services 
providers

Web services 
providers

In-house data 
system

Work flow 
described by 
WSFL/XLANG

Stein, L. (2002) Creating a bioinformatics nation, Nature, 417, 119-120
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Web servicesとGRID： Open GRID Service 
Architecture （GLOBUS 3.0)への期待

Multiple views
Bioinformatics Solution Environment

UDDI (Universal Description, Discovery, and 
Integration)

WSDL (Web Service Description Language)
SOAP (Simple Object Access Protocol)

GRID
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BLAST
(Java環境があるサーバ)

RMIサーバ
BLAST実行実装

SRS
(Java環境が無いサーバ)

X-DDBJ

SOAPサーバ
HTTPサーバ

接続部分実装

RMI

RSH

サーバ群
NIGネットワーク

SOAP

研究者クライアント

SRS実行実装

Resources 
on

GRID
align@home
align@hpcc

Web services
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