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A vigorous effort has beenundertalen t o develop a robust and hi ghspeed network
in the Asia-Pacificregi onwhich satisfiesthe needs of the sci eni ficcommuni ty.
Consortiumf or Asi a- Faci fic Adv anced Network (AP AN) are establishednsone
countriesnthisregi on.Our group, al ongwi thcoll abratord nSi ngaporeand Aus-
tralia,sno vingtowardsthe establishnetof Asi a- Rici ficBi oi nf ornati c¥et work
(APBi oNet) basedon AP AN In thispaper,we describ the concept of APH oNet
and itroluce the activitied DNA Data Bank of Japan (IDBJ) which willplay
an inportan rolein APB oNet. Sone salieinfeaturesof APH oNet are alsodis-
cussed.

1 1Idroduction

The Internet and the World Wle Web hel p capture, disseminate and share bi-
ological data, information and knowledge within the sciertificcomm unity. We
could expect that this technology dimmnishes any barriers against information
flow worldwde. However, itishighly probable that this technol ogy increases
the gap between developing coun triesand developed countriesfrom the view
point of information access contrary to the expectation. It is obvious that
scientistsvho have no access to the Internet suffer from disadvantages rel atie
to those vho enjoy networking. It ismnot feasiblefor those vho have limted
facilitiego surf the International Nucleotide Sequence Databases (INSIB),
the amno acid sequence databases, the Protein Dita Bk and nan y other
bi ol ogi cal sites.

Th us, there exists a strong dermand for establishi ng broad-band net works
to every corner of the world. A vigorous effort has been undertak en to develop
a robust and high speed network in the &ia-Pacific region vhich satisfies
the needs of the sciertific coom unity. Consortium for %ia-Pacific Adv anced
Nt work (AP AN are establishedinsom countriesinthisregion!. Our group,
along wth collaborators in Singap ore and Awstralia, is mo ving towards the
establishnen t of Mia-Pacific Boinformtics Nt work (APHoMNet)  based on
AP AN



2 Concept of APBioNet

In the Asia-pacificregi on,thereare many countriesvhi d w1l produce bi ol og-
icaldata (especiallgata on biadiwersiy) ina few years.Itisveryinportar
topreparethe i nfrastructurfeort he sharingof i nf ornati omanong devel opi ng
countriesand devel oed countriesuch as US. For exanpl e, the Nationallnsti-
tuteof GeneticanJapan provi desa Web datasubmssiontool forDNA Thta
bank of Japan (DDBJ) whi ch or gani zest he InternationaMucl eoti deSequence
ata Bank withGenBank of National CenterforB otedinol ogi call nfornation
inBethesda and EMBL of Furopean B oi nformaticdnstitutenHinxton,and
the tool isused not onlyinJapan but alsoinother Asia-Pacific countries.
H wever,ittakes scietistdnAsiaand Australianore than one hour toreg-
1stemr pieceof nucl eotidsequence and itsrel exnt biol ogi calnf or nati ordue
tothe sl ov network. Thus the tool isnot efficieti forthosescietists.

Therefore APB oNet.  was proposed? to facilitatsaw oth flow and shar-
1ngof biol ogi cadat a, i nf ornati omand know edge freef romboundari escaused
by physicaldistancesocialsystem and gaps intedinol ogy and cul ture. AP-
B oMt wllconsistof:

— a fastand robust]inksf or comm uni cation

— anetwork forthe real -tina egrateduse of distributedatabasesand
applications

— facilitikervisualizatiaf 1 argescal eand heterogeneousdata

— an imteractiersimil ationof 11fehenonena forthe advanced study on
lifeciencesand biotehnol ogy

— distam learni ngystens based on mul t1-nedi ®ererstofostemi o1 nfor-
maticsresearh intheregion

3 Existinglements of the future APH oNet

There are sewral activitiesf bioinforatmi cswhich may conp ose the core of
APB oNet. They are INA Thta Bank of Japan (DDBJ) * and CenoneNet
> inJapan, AustralianMational Cenome InfornationService( ANAS) © and
B oi nformati c€enterinSingapore”.

DB)  started tsfunction n1986 and has a specialrel ationshipf close
iternationatooperatiomi thINSDB towhich DDBJ  contributesbout 10%
of the data contents. TDBJ exchanges updates with EVMBL  and GenBank
dailywhich are the other two nem bersof INSDB.  Therefore , I1BJ, EML
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and GenBank provide the same datacontertstothesciet ficcommunities
fromthreedi fferetniplaces.The servicesf DDBJ areittraucedinthenext
sectionnd theittreluctiomf theothertwo el eneriswillbe foundinother
literature.

4 Services of DIBJ

The prinetaskof DDB] isthecollectiand dissem nati o sequencedata
and DDBJ  heavilyeliesn the Worl dWde Web serer® forthistask. For
exanpl e,80% of t hedat asubmni ssi onsdone t hr oughSakur a® whi ch i sa data
subm ssionystenforWeb brossers. Data dissem natiamcl udi ngsageof
FASTA and BLAST throughWeb browmershasbeenincreasi ngncdebruary
1997 when DDBJ enabledWebitterfacesot hesehoml ogysearh prograns.
DDBJ  providesmany types of servicesn additioo datasubmssion
and homol ogysearhes. For exanpl euserscan have E-mmil accounnsfortheir
reseatrbasedonsequencelata. The HonePagenenu of DDBJ  (shown bel w)
clearliynraelucesuserstothew devarieg of DDBJ’s roles.

e Wat’snewand others

— We rel easetdhewi ndow anal ysiprogr anf ors ynomynous and non-
synomynous nucl eoti deubstitutioxeyvel opd by Toshi norkEndo
and Takas hiCo jobori .

— The Japan Fscheriki acol igenone prg ectteamnew ydeterm ned
therangeof 12. 6- 7T0m nand conpi |l ed he whol e genone sequence
of E. col {{asof 97/01/23) t hatisrepresdmwdi naniteracteWeb
wi thgraphics.

— LatestNews fromDDB] (Japanesdage Only)

— Intraluctiormf DDBI, DDBJ] KIT (JapanesePage Only) , DDBJ
News LetterNo. 17

— Iternationdlol | abratiowf DDBJ/EMBL/GenBank  Nucl eoti de

SequenceDat abases

e Subm ssiomwf Nucl eoti dSequences

— DDBJ DNA Data Subm ssio®ysten?’ SAKURA 7 «— Pleasdry!
— Frequetil yasled questionsen Data Subm ssion
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— Explanation of dataitemsand description
e DIBJ Seardes and Ihta Anal ysisServices

— Iata Retrieal by accessiomumbersusinggetertry
— Ihta Retriewul by key words usingSFgate & WAIS
— Honol ogy Search usi ngFAST A and BLAST

— Multipldlignnent usingnal 1 gn

— MiltipleAignnent usingclustal w

— Gopher /Anonynous FIP/Enail Search serer

— Links to Other Iat abases

e (Gher htabases devel opd at NIG Mshi na

— Codon UsageThatabase (UG  [devel oped by Toshi m dhi Tkemur a’s
group]

— Protei nmutant DB [dewel opd by Ken N shilawa’ sgroup]

— G elegansEST database (YK Project)[ deel opd by Yujikohara’s
group]

— FExpressionpatternmap of the C el egansgenone [dewlomd by Yuji
FKohara’s group]

— Bacillussubtili®on- Redundan t Tatabase (NRSub) [dewlopd by
CGuy Perrierand Takashi Go jobori]

— Ihtabases naintainedat Cenetic Resources Laboratory

— HLD A database [ Ml ecul ar( assificatiohab. with Gaka U and
R KEN

- WM [W C Worldata Centrefor Mcroorgani sns by SUG
AWARA  Hi deaki ’ sgroup]

— Tscherihiacoligenone browser (by Mlecul ar ( assificati ofab
and et al . )(Tistof ( ones)

o (Ghers

— Intraluctionof the NG Super Conputer System




It 1s now obviousthat DIBJ servi cescover

— communi cat1on

— dataretriesd

homol ogy seard

— sequenceanal ysis

— val ue-added dat abases
— genone databases

— l1nkstoother bi o1 nfornaticsources.

These willal sothe fundanen tal sof APB oNet.

5 Advanced featuresof APBioNet

Broad- band networks are requiredeven forthe nost basicproceduressuch as
datasubmssionto INSDB Inthe curren state Sakura isnot a practicalool
fordatasubmssionoutsi deof Japan.

In additionbroad- band networkslik AP AN promsenore than that.In
the caseof bi odi wersiy study, a trenendous anoun t of sanpl es arescatteredn
fiel dsand 1 aboratoriesnregi onsf romt he deep seatothe hi ghnoun tai ns.The
originallatasourcesaredi stributednong anumberof distatsites However,
l ar gescal edat abasesfrequen]l yupdatedsuch as INSDB and hi gh- prfor mance
dat a anal ysi conputing resideon a limtediumber of sitesThereforevirtual
laloratoriesshi ch facilitatenote itegratiomf data sourcesand renote
conputing are required. They willonly be feasibleyfbroad-band networ ks
are established.

Broad-band networks alsoallw us distah learningsystens based on
mul ti-nedi dexton serer. Withthissystemstudentssituatedarfromschool
and uni versiy are abl etostudy sewral aspectsincl udi ng he nani pul ationof
samnpl es and instrunerts through iteractiermul ti-nedi ssessions.The dis-
tant 1earning svery usefulto fosterl acal researh inspecificsubjectsand 1s
indispnsabl eto erasethe gap between devel opi ngcountriesand devel opd
countries.
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