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Integration of the biological databases and bioinformatics resources by Web
services
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¥ National Institute of Genetics and SOKEN-DAI ', Fujitsu Inc. """ Tokyo Univ. of Science

Thanks to World Wide Web and the Web browser, it is easy for us to access biological data. However
it is not suitable for a large scale data retrieval and analysis. In the meantime, demands on
programmatic interfaces to heterogeneous distributed data resources have been recognized by the
resource provider. In response to the demand, DDBJ set up Web services by use of SOAP server
(http://www.xml.nig.ac.jp/). We demonstrate workflows in biological data analysis using the DDBJ
Web Services. With the increasing amount of available workflows, the integrated use environment of

the biological data could be built by Web services.
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varF G e o THIERLY T — 2 RN —2& MR L RS O —7 1 7O 7T/ Bk
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DDBJ (28 FkSITWAHELSIT —H# D XML (eXtensible Markup Language)ft:Z17V>, SOAP
(Simple Object Access Protocol), WSDL (Web Services Description Language), UDDI (Universal
Description, Discovery and Integration)%® Web $—E 24 H T, KET —FDIRE K
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2. DDBJ Mgt 2WebH—t'2

DDBJ @ Web #—t"Z{% DDBJ-XML (http://www.xml.nig.ac.jp/) THEFR T HIENTED, ZOHAh
THRALSN TS Web h—EAD—% (WSDL VAN 2K 212777, K2O50DHTLZHD “List
to execute” 7V 7T HEF% Y T HE Web h—E A THIH ARE/R AV RD—EFR) Web 777 —(Z
KRIND, Web —EATHHAIBEERBAY Y RO —EIX, BARBEAAT AR —=Z LV Ah
(http://www.bioportal.jp/) @ “iEESE” N “DDBI 2MEHET 5 Web h—t 2" gt ao
THREIEINTZ,

DDBJ Web #—EATRMINTNDHA/ Y FD—HEL T, "Blast” DAY YA 3 [Z7R7, Blast (2
13,3 FEHOAY YRR HESNTND, fichl0 AV v RserchParam |3, OBLAST D H1Cffi I 4247 E D
BLAST 7w Z .4 (5 blastp) . QM FEIHERRR ORI GET 5T —Z_X—=2DA4 R (] SWISS; Swiss-Prot
D)« @RIWE HHEAELSI(Query), DFRFRIMERRRD/NTA—F— ZNbHADEFREL TFEITT DA/ VN
Tdb, 2 FHDAvRserchSimple [d, /3T A—F—([IT AT AMITORESILTNDL D% HVTIHET
DA YR THD, 3 % HDA/ YR extractPosition (L, _ERD AV RIVIESHI72 BLAST O $% 55087
LT, W& DEELY(Query)b T —F N —Z0 by MU BLSI (Hit) O — B L7257 DAL E A5
Ay RTdD,

o HEELT7- Web Y—E RTi@IE 7 rhaL LT World Wide Web =12V —3 7 L (W3C,
http://www.w3.org/) THEEAE(LAHEA TS SOAP ZFIHL TWA, MBI BIEDIAENTZERITT 71
T OF =V OWRINZHD SOAP KIEDY—/S—TZAFFT 7% FEERITHRR LT 23 5% —/ 33—
HRIESHL, FATH— =T FEITHER A SOAP — "—{Zi T, ZDF%, SOAP Hr— S—3F #1252
ITHERAEHEIET D, (2D SOAP 7'rha Vi 5Z 82k~ T FIHF IZA L #—Fy FCEREB 2
DO~ ERIHE O~ ERICINCT BT T L EFATSHDLIENTED, ) FIHE NSO B RS FAT
il b AR XML R TRVENEND, FIHF 1L SOAP TESN TLAOFEITHR AN LT 57
077 L% HEL TR, FEITRRZMAB ORRITEWRLIZY, FouoT —2_X—XTHMALTZD ., Jh
H RN 7 07T WP T ZERTED, Fox BHEELIZ Web Y —EADN—Ry=7 YT =7 —H
ZIX 41T,

3. DDBJ Web $—ER&F|H 35728 D FATEREL L FA T4

SOAP %A fHT 528280, W<HObDT —F R =AM RICE T 78 AT HZE3 e 8
%, DDBJ @ Web % —t Al Perl £721% JAVA O 7117 Z A0SR CEBH0N, ZZ Tk, FIHE O
2—Z DFRIS 235 TE DEND DD 720 Perl 71177 5% WINDOWS _EDBFIH T 5851220 T
9D, SOAP DEREENHEIN TV WINDOWS DA 1%, http://www.activestate.com/7)>5
ActivePerl ® WINDOWS Jili&Z4¥ 7 m—RL, A AN—/L%1T), Web Y —ERIZT 7 EATH2DITIE,
1. WDSL 77 A/VDIETE, 2. Ay RO, |27 0/ I8 ECITORERSHL, 22T, o7
TarILELT Ty var s ata B LGRS T D EBER SRS T — 4 N — 2D =N &2 XML
K CAFTTH2DIT, Web B —EAD GetEntry F1D AV R getXML DDBJEntry(accession)Z 1| 9%
FlICH 5,
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KL Central Howr to execute with SOLF
“me WSDL List How to execute with web IF
)( WEDL Fegistrant Ivlenu

Name TURL Document Registrant Methods
. . docurnent -
BLAST Demo httpfhanl s ac jphersdUBlast Detoo aaedl P — XL Central of DDBJ | List to execute
Blast httpibanlniz ac jplwsdUBlast wsdl d”.—““m:m XML Central of DDBJ [ List to avecute |
ClustalW hitp:ihanlniz ac jphwsdiClustal W wsdl d".—c‘m‘:“‘ XML Central of DDBJ [ Lizt to svecute |
DOBI Bty fhanl nig ac jpheedUDDEB] wsdl d”.—w“:m XML Central of DDBJ [ List to amecute |
. . docurnent
Ensernbl httyetanl gz ac jphesdlEnsembl wadl rvadoe HMWIL Central of DDBJ | List to execute
Fasta hittp: il iz ar jpwsdliFasta wsdl d”.—c’m‘:m XML Central of DDBJ [ Lizt o ewecute |
CetEntry hittpbhanl iz ac fphesdliCet Entry wadl d”.—c“m:m XML Central of DDBJ [ List to evecate |
G Rty ihanl niz ac jphwvediGi. wedl d”.—c’m‘:m XML Central of DDBJ [ Lizt to svecute |
Citop Bty fhanl niz ac jphesdliCtop wsdl d”.—““m:m XML Central of DDBJ [ List to avecute |
. . . . docurnent
NCBIGenomefrnotation http:fhanl g ac jphesdUBCBIGenome Annotation wedl ——————— o XL Central of DDBJ | List to execute
PMIL Bty fhanl nig ac jphesdlPML wedl d‘”—“m:m XML Central of DDBJ [ List to amecute
FefSeq hitydhanl iz ac jpiwsdURefSeq.wsdl docume i ]C“‘ XML Central of DDBJ [ Lzt to secate
SPS hittp:tral iz ac jphesdUSPS wedl d‘”—’m‘:m XML Central of DDBJ [ List to smecate
SRS httpbhanl iz ac fphesdUSES wsdl ?’”c—““‘:n‘ XML Central of DDBJ [ List to secute
TySearch http ol niz ac jphesdlTxSsarch wedl d”“—“m:m XML Central of DDBJ [ List to arecute

VecScreen Bty fhanl iz ac jphesdlVecSereen wsdl dosutent oy Central of DDBI [ st to enenrie

contact us

2 DDBJ 23292 Web #—b 252

DDBJ-XML (http:/www.xmlnig.ac.jp/) @ Web H—EADA=o2—TCEKRINDH—EFK, LinDI7
LT Web —E 2D BT TV —=NEKRSIVTEY, HiD A7 L5 “List to execute” 227V 745&
# Web $h—E A TRIH AR/ AY v RO —FERNFRSND, BUFE, 16 —E A 136 A/ RHFI I AlfE
Thd,

Method List (Blast)

Method
searchParam(program, database ararm
searchSimple(program, database, query)
extractPosition(result)

Warning for a long job and a large output:

Your trial will take a very long time or produce a large output depending on your query and program. Please quit
here and go back to the menn, if the system does not reponse for a long time. The Web interface is for your trial to
understand the function of the method. Please call the method from your program in Java or Perl when you use the
Web services seriously. You can call the method even in asynchronous mode form your program.
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WSDL##r. SOAPHH 51T |

WSDLZREHTL . Web UFD ‘
B4 AL, SOAPDTH 5 |
SOAPY—ERBMONH | RTRMERHM <

;ﬂ'_l(’\ﬁﬁ’
BLASTZZED—#H—E
RIZDWNTIE, 18—=20 5
NBERE

BioJava 1.2.1

| GLUE 3.2.1 (SOAP Server) l

’ | Jakarta Tomcat 4.1.10 (Web EServer, $ervlet Containe Java Mail 1.2

| | J2SE (Development Language) || PostgreSQL 7.

4DDBJ Web #—E 2] SOAP $r— "—DfE i N—RY =T LY T =7 O

Perl Y —Aa—R%&LLIFIZRT,
#!/usr/bin/perl

# 1. SOAP |7 7 BEAT BT E /Sy r— U T b SOAP Lite DAL/ /L—K
use SOAP::Lite;

#2. i L7z SOAP #—/3—D WSDL VA7 7 AL DIEE
$service = SOAP::Lite -> service('http://xml.nig.ac.jp/wsdl/GetEntry.wsdl');

#3. L2V WEB —EZDRF-UHL
$result = $SeI'ViCe->getXML_DDBJEntry(" AB000003");

728, JAVA, $L<IE, Windows LAZLD OS(Mac, Linux) b COFFH FZITERBIAE IOV TUIE,
DDBJ-XML @ Web #—EZAF 2—kJ7T /L (http://www.xml.nig.ac.jp/tutorial/index_jp.html) 1ZFEL<#R
NENTNDLDT, BEIZENIZN, Fo, RET —XOESCRRE Y 27 ~OXLL LT, ZA LT
MRE OFR ERLIEFINAY v R & FATSH D% E /2 E KB ES T — M I WD Z & A4 E
LR EHIT>T0D, ZHBE_ Bk Web Hr—EAF 2— R T /UIR A SN TWED T, R TEEIC
ST,

4. DDBJ Web services & i\ /=0 —27 70— D 5L
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Fx T, TNETHALTE-DDB] Web—E 2D AV RE T, 5D Web H—bE Z& 04
b Ee—b 22— 77— LU TR EIT--, LTS, BIEER LV — 77— 2o T B
BT —H_R—=ZNEO RSB ROF AL P LD E LT — 77 e — 2OV TR 2179,

4.1. DDBJ-Uniprot V—7/7 11—

oL, 2RI E /TR E DX —T —R)pBI RS T — 2 X —Z(DDB) & T BERLS T —H R — A
(Uniprot) F XV RS 45 N &#FE L, DDB] 77y ar &5, 707 A ID, UniProtID o BHff
FEITHT=DDU—r7u—0DR%%E1T->7- (http://www.xmlnig.ac.jp/workflow/ddbj_uniprot_jp.html),
WE LT —r7a—LRTNEER 51T, KU—r7a—%, LW AN T Perl & JAVA O
TITNT T EOFMEAT S TNDD T, FERRIZ, Web h—EAZREINDHZ L2 BEID T 5,

e FastaftzztD
a7 g N %
Lﬁjj 2 BES| u

_:—'—"-'_'_'_'_

L e GretEntry CetEntry DHA&ETFE /A AZFEATD
0=k — 2R3 * (DAD) . Blastp (UniProt)| | OEEENIF | "] F%
T o 1% g g : i

k.
b

5 DDBJ-Uniprot V—270—, U—2770—OfNT FIAIL,
F—U—FRRE AT L THH[SRSIZ AWV THRZEEZNT, S THE N —DT 7y ar No 215,

, TOFERMND [GetEntry] % VT, DDBJ =2 R —5 FASTA BT a—F 4 ZHEIRO 7/ BE S Eth& T,
, ZOBFIT HRIMERBO—>THS [Blastp] % H#xtiE% UniProt OF —#_X—RTHEL TETT D,

, EvNLE= N =07 /T —ar a2 VT [GetEntry] % VT, UniProt T2 M) — S5 A US43,

® © ® ® ©

, T viar® e, 77 A 1D, UniProt ID, 707 A2 RL, FaT A0 DERR OBISZITV., 47 KV THFRRT 5,

L7225 T%, DDBJ Web —E R THALL TWD AV RE AT FIEH[ TR,

4.2. Ensembl - PSB V—/7 11—

Fox ik, EERLY| T —4#~—2A (DDBJ) &7 /RS T — 4 ~X—A (Uniprot/SwissProt) &DZ7mA
V7 7L AE#AIEIZ Ensembl DN ) ADEBR T4 " E OSLEEET — 4~ —Z (Protein
Data Bank, PDB) ZBH# [}, SRS T3> COBH LRI Z455 D00 T A TH 20 DT
— 27 71— DOBA%%1T > 7= (http://bioportal.ddbj.nig.ac.jp/gene/index_jp.html), fEATT —27 7 —%[X] |2
T, AFEHTORE R Ensembl TABISILCODEMBAR T4 35,845 BIGFITH§758% T — 2 —A
EDIRR) T 7L AERP DS TRE THEIK 6C (TRT, 78, &T —H_X—ADI/RRY T 7L A
HWMEIAFL QR ZLIZEz LD TERRTH—E BT T% (K 6D),

43, FOMDOU—r7m—
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4.1.42 BT THEALTE-T—2770—0I1FNChH . {TE O DNA %% DDBJ 7 —#~<X— 2% LT
blastn 247V, ZDFERD FArey b= MNAHIHL ClustalW TH#A1T9 [Blast-Clustal W 7 — 2771
— |° DDBJ IZB GRS T DR TORGHE = N &S ) ARSI~y T EATH I RIGHE T ) 20—
7a— |FHEOT— 70 —ORFEToTND, BF LI —r7a—%, Tl URLIZTAREZITo TS
DT, ZH 72\ (http://www.xml.nig.ac.jp/workflow/index_jp.html),

5. F£&8

7 BIRESNDLOBR KRBT —Z Tt Gl L, 2R TREOIFHFRERD AL Z—Fv b R
BSAET 24 B SEREREREZa B a—2 7 s S MI > TTELMRY B BT TE LB
BEND, RIETHEWMERA G T57-0121E, FIAEMZT CIOLIBREE A FHL T D2 LI Wl hE
ThHY, FHRER RS 2MG H/IL 22T UL 7e b2, 2DOFH 72 FEDS Web H—E X Téhd, Web
P —EREVEHTAHZEICES T RFIHE DT 0T T LB T L7 I OWE 2L THLEE7: Web H—
E 2% RO L, 852475 Web —ERIZEBEFE R~ LU G REZITIDZEN TED, IHIZ, Hik
HIBAFE A AN ENT H 2870 A EITHRIT LI &0 O Web—E RE SR E G, —#HOREE
FATTHI—r7a—% T HI L TED,

ZNETIZ Web OHEREEIRANTILT 2 HTML EHTTPEREEIC, Zhuhbid, XML, SOAP %50
Web H—EZAFRNZNETEIXRILDOED Web DA ZEETHZLE2FEL D, 7Tl
BioMoby” D70 =7 N TlE Web H—E ADIE A TVWD, £, EBRE RS T — 4R — 2
IZBWVT DDB] D /8—hF—Thb EBIOR, X U EN ST — 4 —2ThH% PDB;
(http://pdbj.protein.osaka-u.ac.jp/SOAP/), KEGG(http://www.genome.jp/kegg/soap/)7E 4% # 7ok BIC 35
VT Web F—ERZ RSN >2o5H5 " ~ Y, 5%, Web ¥ —E AZRET 2 AN 5L~ T,
Web $—E 2275 H U7 fEATIZE EEZ L QUK EE 265D,

A
AWFFERR D —HBIZ, FHAHIR B 2 S E AT 78 Ui AR AR — 2L OBFFER 3 | B LU
FHAHAAR BUERE [ SAA AL T~ T 4 7 AR EALE ) OB LR M T,

2 30k
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PDBTH20OR [3:3
@ = I__Ij'?!_):_)_?\% —®b _TE.t.E.Ilt.rBr — gl SHE < | R
ST
/| w4y popr | ©
sng Swissprat®| —* Ensembl
(]
\, [swissprar© o0 | Jﬁmﬂ:{r ‘
UDFpL2 2% | — | GetEntry |— | T/h1)2¥ —
©) Fox kY @ \/J.F a )

Bvo—5noo—=FE

1. SREEFVTPDE T — &t = A3 8wiss—protd F O AU 7L AE D T MO —BEE g4 2,
2. 1. MFEERAELEL{FECetEntrvin BERTEL. | Swiss—proth O R vl RIEHEIVE T 5,
3. SRSEF VT Swiss—protT — Rt = ABPDBM IO AT »L 0 AR D UMD —BEEERE T 5,
4. 3.DFEEA S 11 {5 GetEntrhr B EEL . FDBOD o 27 w1 AEHE N E T 5,
E. 2.4 OEEEEZH S TPDBESwiss—protd BI{EI AR E{F T 5.
6. Ensembl®Mth @D £ E {Z FEEREL | EnsembllZ BRI T WA A7 7L - AL O FEREFH T 5.
C it
DDBJ& Swiss—protd FDBZ&
HE AT 7Ll AP B AT Lt AR B AU wL L AR
HLEETE HEEETH HLEETE
19462 19477 1390

e 3 EE
e {f®Es

D Chromosome 1 genes list = &=
£DBEDRE RN | SRR
2202 genes are registered. &éﬁ;bj&iﬁi‘"""_' Gene Detail
Gone ID_| Gone symbol, Lstart-+ssid™ [ dbxrof | | e EORAEII|
ENSG000001 4655698725 NE HUMAN 4274 19433 |Swiss—prot;PDB |Gene jib] |ENSG00000146556
ENSGO0000157194 |Q6VEPL HUMAN 25001 25357 |Swiss—prot;PDB |Gene symbol |Q?23N4_HUI\;LAN
ENSGO0000197490 - 27260 44799 |DDBJ; |Chmmosome |1
ENSGO0000177 693 |OR4FS 08964 |b9871 |DDBJ;Swiss—prot;PDB |Location |4274_19433
ENSGO0000196573 [XP 497545.1 218155218517 |Strand |_1
ENSGO0000177795 |(OR4F3 HUMAN 407522 408460 |DDBJ; Swiss—prot;PDE | | [ppg] EXEITEIT
ENSGO0000185097 |OR4F3 HUMAN 660959 861897 |Swiss—prot; PDBE DDE] ROOT3013
ENSGO00001 597049 - 751269 761775 | DDBJ; DLE] AR024448

6 Ensembl — PSB U—Z771t—_ (A). Ensembl — PSB V—277—DOWE, (B). V—77a—fiirF
JIEi, (C). Ensembl ENF ) AD BTG T-L4T —H_X—AETTRY T 7L ARG > 7= AR T-ELDFE
FHE . (D). SR EET O R 5, K T RS IR0 E MR EART EOREM I HA
BT HZENATHE,
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