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A vigorous e�orthas been undertaken to develop a robust and hi ghspeednetwork
i n the Asi a-Paci �c regi onwhi ch sat i s�esthe needs of the sci ent i �c communi ty.
Consort i umf orAsi a- Paci �cAdv anced Network (APAN) are establ i shedi n some
countr i esi nthi sregi on.Our group, al ongwi thcol l aboratorsi nSi ngaporeand Aus-
tral i a,i smo vi ngtowards the establ i shment of Asi a- Paci �cBi oi nf ormati csNetwork
(APBi oNet) based on APAN. In thi spaper ,we descr i be the concept of APBi oNet
and i ntroduce the act i vi t i esof DNA Data Bank of Japan (DDBJ) whi ch wi l lpl ay

an i mportant rol ei nAPBi oNet . Some sal i ent f eaturesof APBi oNet are al sodi s -
cussed.

1 I ntroduct io n

The Internet and the WorldWide Web hel p capture, di sseminate and share bi -
ol ogi cal data, i nformati on and knowl edge wi thi n the sci enti �ccomm uni ty. We
coul d expect that thi s technol ogy dimini shes any barri ers agai nst i nformati on
ow worl dwide. However, i t i s hi ghl y probabl e that thi s technol ogy i ncreases
the gap between devel opi ng coun tri esand devel oped coun tri es f rom the vi ew-
poi nt of i nformati on access contrary to the exp ectati on. It i s obvi ous that
sci enti stswho have no access to the Internet su�er f rom di sadvantages rel ati ve
to those who enjoy networki ng. It i s not feasi bl efor those who have l imi ted
faci l i ti esto surf the Internati onal Nucl eoti de Sequence Databases (INSDB),
the amino aci d sequence databases, the Protei n Data Bank and man y other
bi ol ogi cal si tes.

Th us, there exi sts a strong demand for establ i shi ng broad-band networks
to every corner of the worl d. A vi gorous e�ort has been undertak en to devel op
a robust and hi gh speed network i n the Asi a-Paci �c regi on whi c h sati s�es
the needs of the sci enti �c comm uni ty. Consorti um for Asi a-Paci �c Adv anced
Net work (APAN) are establ i shed i nsome coun tri esi nthi s regi on1. Our group,
al ong wi th col l aborators i n Si ngap ore and Austral i a, i s mo ving towards the
establ i shmen t of Asi a-Paci �c Bi oi nformati cs Net work (APBioNet) based on
AP AN.
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2 Concept of APBioNet

In the Asia-paci �cregi on,thereare many countr i eswhi ch wi ll produce bi ol og-
i caldata (especi al l ydata on bi odi ver s i ty) i na few years . I t i svery i mportant
to prepare the i nf ras t ructuref or the shar i ngof i nf ormat i onamong devel opi ng
countr i esand devel oped countr i essuch as US. For exampl e, the Nat i onalI nst i -
tute of Genet i csi nJapan provi desa Web data submi ss i ontool f orDNA Data
bank of Japan (DDBJ) whi ch organi zesthe I nternat i onalNucl eot i deSequence
Data Bank wi thGenBank of Nat i onal Center f orBi otechnol ogi calI nf ormat i on
i nBethesda and EMBL of European Bi oi nf ormat i csI nst i tutei nHi nxton,and
the tool i s used not onl y i n Japan but al soi n other As i a- Paci �c countr i es .
Ho wever , i t takes sci ent i s t si nAs i a and Austral i amore than one hour to reg-
i s tera pi eceof nucl eot i desequence and i t srel evant bi ol ogi cali nf ormat i ondue
to the s l ow network. Thus the tool i snot e�ci ent f or those sci ent i s t s .

Theref oreAPBi oNet was proposed3 to f aci l i tatesmo oth ow and shar -
i ngof bi ol ogi caldata, i nf ormat i onand knowl edge f reef romboundar i escaused
by phys i caldi s tance,soci alsystem, and gaps i ntechnol ogy and cul ture.AP-
Bi oNet wi l lcons i s tof :

{ a f as tand robust l i nksf orcomm uni cat i on

{ a network f or the real - t i mei ntegrateduse of di s t r i buteddatabases and
appl i cat i ons

{ f aci l i t i esf orvi sual i zat i onof l argescal eand heterogeneousdata

{ an i nteract i ve s i mul at i onof l i f ephenomena f or the advanced study on
l i f esci encesand bi otechnol ogy

{ di s tant l earni ngsystems based on mul t i -medi aservers to f os terbi oi nf or -
mat i cs research i nthe regi on

3 Exi st i ngelements of the f utureAPBi oNet

There are several act i vi t i esof bi oi nf oramti cswhi ch ma y comp ose the core of
APBi oNet . They are DNA Data Bank of Japan (DDBJ) 4 and GenomeNet
5 i nJapan, Austral i anNat i onal Genomi c Inf ormat i onServi ce(ANGIS) 6 and
Bi oi nf ormat i csCenter i nSi ngapore7.

DDBJ startedi t sf unct i oni n1986 and has a speci alrel at i onshi pof cl ose
i nternat i onalcooperat i onwi th INSDB, towhi ch DDBJ contr i butesabout 10%
of the data contents . DDBJ exchanges updates wi th EMBL and GenBank
dai l y, whi ch are the other two mem bers of INSDB. Theref ore,DDBJ, EMBL
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and GenBank provide the same dat a cont ent s t o t he s c i ent i �ccommuni t i e s

fr omt hr eedi �er ent places .The s er vi cesof DDBJ ar e i nt r oduced i nt he next

s ect i onand t he i nt r oduct i onof t he ot hertwo e l ement s wi l lbe f oundi not her

l i t e r at ur e .

4 Services of DDBJ

The pr i me t as kof DDBJ i st he col l ec t i onand di s s emi nat i onof s equencedat a

and DDBJ heavi l yr e l i e son t he Wor l dWi de Web s er ver8 f ort hi st as k. For

exampl e ,80% of t hedat as ubmi s s i oni sdone t hr oughSakur a9 whi ch i sa dat a

s ubmi s s i ons ys t emf orWeb br ows er s . Dat a di s s emi nat i oni nc l udi ngus ageof

FASTA and BLAST t hr oughWebbr ows er shas beeni ncr eas i ngs i nceFebr uar y

1997 when DDBJ enabl edWeb i nt er f acest o t hes ehomol ogys ear ch pr ogr ams .

DDBJ pr ovi desman y types of s e r vi cesi n addi t i ont o dat a s ubmi s s i on

and homol ogys ear ches . For exampl eus er scan have E-mai l account s f ort he i r

r e s ear ch bas edon s equencedat a.The HomePagemenu ofDDBJ (s hown be l ow)

c l ear l yi nt r oducesus er st o t hewi de var i e ty of DDBJ's r ol e s .

||||||||||||||||||||||||||||||||{

� What ' s new and ot her s

{ We r e l eas edt hewi ndow anal ys i spr ogr amf ors ynonymous and non-

s ynonymous nuc l eot i des ubs t i t ut i ons ,deve l oped by Tos hi nor iEndo

and Takas hiGo jobor i .

{ The JapanEs cher i chi acol igenome pr oj ectt eamnewl ydet ermi ned

t he r angeof 12. 6- 70mi n.and compi l edt he whol e genome s equence

of E. col i( asof 97/01/23) ,t hati sr epr es ent edi nan i nt er act i ve Web

wi t hgr aphi cs .

{ Lat es tNews f r omDDBJ ( Japanes ePage Onl y)

{ Int r oduct i onof DDBJ, DDBJ KI T ( Japanes ePage Onl y) , DDBJ

News Let t erNo. 17

{ I nt er nat i onalCol l abor at i onof DDBJ/EMBL/GenBank Nucl eot i de

SequenceDat abas es

� Submi s s i onof Nuc l eot i deSequences

{ DDBJ DNA Dat a Submi s s i onSys t em" SAKURA " � Pl eas et r y!

{ Fr equent l yas ked ques t i onson Dat a Submi s s i on
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{ Explanation of data i temsand descri pt i on

� DDBJ Searches and Data Anal ys i sServi ces

{ Data Retr i eval by acces s i onnumbers us i nggetentry

{ Data Retr i eval by key words us i ngSFgate & WAIS

{ Homol ogy Search us i ngFAST A and BLAST

{ Mul t i pl eAl i gnment us i ngmal i gn

{ Mul t i pl eAl i gnment us i ngcl ustal w

{ Gopher/Anon ymous FTP/E-mai l Search server

{ Li nks to Other Databases

� Other Databases devel oped at NIG, Mi shi ma

{ Codon UsageDatabase (CUTG) [devel oped by Toshi mi chi I kemura's

group]

{ Protei nmutant DB [ devel oped by Ken Ni shi kawa' sgroup]

{ C. el egansEST database (YKProject )[ devel oped by Yuj iKohara' s

group]

{ Express i onpatternmap of the C. el egansgenome [ devel oped by Yuj i

Kohara' s group]

{ Baci l l ussubt i l i sNon-Redundan t Database (NRSub) [ devel oped by

Guy Perr i ereand Takashi Go j obor i ]

{ Databases mai ntai nedat Genet i c Resources Laboratory

{ HLD A database [ Mol ecul arCl ass i �cat i onLab. wi th Osaka U. and

RIKEN]

{ WDCM [WF CC Worl dData Centre f orMi croorgani sms by SUG-

AWARA Hi deaki ' sgroup]

{ Escher i chi a col igenome browser (by Mol ecul ar Cl ass i �cat i onLab

and et al . )(Li s tof Cl ones)

� Others

{ Introduct i onof the NIG Super Computer System

||||||||||||||||||||||||||||||||{

4



It is now obvi ousthat DDBJ servi cescover

{ communi cat i on

{ data ret r i eval

{ homol ogy search

{ sequence anal ys i s

{ val ue-addeddatabases

{ genome databases

{ l i nksto other bi oi nformat i cssources .

These wi l lal sothe f undamen tal sof APBi oNet .

5 Advanced featuresof APBioNet

Broad- band networks are requi redeven f or the most bas i cprocedures such as

data submi ss i onto INSDB. In the current s tate,Sakura i snot a pract i caltool

f or data submi ss i onouts i deof Japan.

I n addi t i on,broad- band networks l i ke APAN promi se more than that . I n

the caseof bi odi ver s i ty s tudy, a tremendous amoun t of sampl es are scatteredi n

�el dsand l aborator i esi nregi onsf romthe deep seato the hi ghmoun tai ns .The

or i gi naldata sourcesaredi s t r i butedamong a number of di s tant s i t es .However ,

l argescal edatabasesf requent l yupdatedsuch as INSDB and hi gh- per f ormance

data anal ys i scomput i ng res i deon a l i mi tednumber of s i t es .Theref orevi r tual

l aborator i eswhi ch f aci l i tateremote i ntegrat i onof data sources and remote

comput i ng are requi red. They wi l l onl y be f eas i bl e,i f broad- band networks

are es tabl i shed.

Broad- band networks al so al l ow us di s tant l earni ngsystems based on

mul t i -medi atexton server . Wi ththi ssystem, students s i tuatedf arf romschool

and uni vers i ty are abl e to study severalaspect si ncl udi ngthe mani pul at i onof

sampl es and i nst ruments through i nteract i ve mul t i -medi ases s i ons .The di s -

tant l earni ngi s very usef ulto f os terl ocal research i n speci �csubject s and i s

i ndi spensabl e to erase the gap between devel opi ngcountr i esand devel oped

countr i es .

5



References

1. http://apan.imnet.ad.jp/

2. R. J. Robbins, inBioinformatics: Essential infr astructur e for global biol-

ogy ( OECD Megascience Forum Biological Informatics Working Group

Washington DC 1996).

3. H. Suga wara et al , , APBioNet: Asia-Paci�c Bioinformatics Network

(APAN Workshop, Toky o 1997).

4. Y. Tateno and T. Go jobori, Nucleic Acids Rese ar ch , 25-1,14 (1997).

5. http://genome.ad.jp/

6. http://www.angis.su.oz.au/

7. http://bic.n us.sg/

8. http://www.ddb j.nig.ac.jp/

9. H. Yamamoto et al ,SAKURA: A new data submission system of DDBJ

to me et users' ne eds in the age of mass production of DNA sequenc es ,

(Genome Informatics Workshop 96, Toky o 1996).

10. T. Koike et al , Development of New DDBJ DNA Se quenc e Datab ase with

Data Annotation Tool Yamato II, Genome Informatics 1996 ,( Pro ceed-

ings of the Sev enth Workshop on Genome Informatics, 157 1996).

6


