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An agent-based integrated database for rice functional genomics

Abstract

In the field of rice research, insertional mutants have
become a valuable resource for studies of gene
function. However, a well-designed database yet in
the area of rice functional genomics. The relevant
data are widely distributed and independently
managed by the individual research  groups.
Heterogeneous data format in the distributed database
systems causes many problems related to redundancy
and compatibility. In this research, integration of the
distributed databases using agent technology is
pursued. In particular, a data integration agent, an
ontology agent, a comparison agent, and resource
agents are designed, whereby the integrated database
is maintained. Moreover a framework for the
web-based  information system, which provides
information to biologists and permits biologists to add
new data to the database, is proposed. To establish
an interoperable data format, an XML-based data
model is also developed adopting ontology concept.

Keyword: rice gene, functional genomics, agent
technology, database integration, ontology

1. Introduction

N5 FAMTE fAAS KA B )5
#5272 S S Popolth, futel 7S
Srohyl= Wiomt AR Fowa Asher
del qdvh MESY AIwe 4PAANA A
g¥E mY BEENY 54 444E AAdl
Welatgol Wetsh: AHE wEss ol
of e fAAe] wHow vehis AuE o
aA g ) FE A

M FAA9 Z7b g3 AHE molv
AR FHol B AEI} A wE] v

ot Ayrgastae] AE Ve FAA A
[8]91 A= knock-out WO|AE o]&3ste] W FH
2 7e S Wl dArE Adstal ok o] At
Z3}E TIGR(The Institute for Genomic Research)[14]
s e 7% vloleulol el q BLAST[I] %1414
A3} 2A5E o]83}o] RISD(Rice T-DNA Insertion
Sequence Database)[11]E T3t Ut} thE AT
Aol M= B o] FH4 Ves Wele dTE
et N vlolE o] A AlAElS FF5ke] tlo]
guo]27F faks o] EAfg. shAIRE ¥o] fHd
Ag Ashe AEshAE ke dolEuo] s Al
28 Ao RN thga ZF ZAR Adst

42 wAow A
Aggoan sdd Aol w-skar ARk
AA ETE oprgth 2) oy wAleA FEFH O

2 AF7F ool FAAe] A9 AREAE HA
S e i 54 A DAl AgE
Azl A o Azl did AEE HAs] 3
=tk o3 EAE Aty fa B 7l A4
A dlolef o] 9] Feto] d sttt

= A= ool HE VEs o8t 4t
H dlo]Eno]aE T3} do]HE Ve 2
7 AEE Fgel dedom Aid A e
(3, 4, 5, 13], 53] AEAHRS A Fo| A
shtkal A glvie]. # w=EelAes AR W
75 TR dHelgulol~E v o w §) 7uke]
AR Al 2~Hl(web-based information system)S -5 S
o] AR AAES AREAL QB HE B G0

2 PHEgo YBSAA g AP AT
S, vlolE HEEE oItk Ee AR A
Aol A HIE GRS )5S ATl A
v FHT 5 =S dvh a9w BuE
olejuo] el Aguo] Qi fHAe] AnE AR
Hjaste] AAFoZA B} AW Y AbolE
g PAete st £ Fadh

2. Overall System Architecture
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2.1 Database Integration System (DIS)

DIS& w4k B 7] Az Helgulo] 25 &3
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Annotation Project DataBase)]9], RMD(Rice Mutant
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3ty o] Al2=El2 DIA(Data Integration Agent),
RA(Resource Agent), CA(Comparison Agent), OA
(Ontology Agent)= TAHTE 7} oo]HES] 7|5
I TS 4ol A AT R

2.2 Information Management System (IMS)
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2.3 Rice Functioanl Terminology (RFT)
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3. Structure of Database
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Mutant Lines

PK |Line No.

location

report gene
screenig person
variety

seed information

|

Local System Web-System
PK |Line No. PK | Line No.
PK |location PK |location
report gene Web-site
- report gene
FPhenotype Flanking Sequences References
PK |Line No. PK |Line No. PK |Line No.
morphology chromosome number journal
expression Pattern direction year
stress induced vector title
start page
end auther

23 2. Structure of Database
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4. Agents in Database Integration System
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4.1 Data Integration Agent (DIA)
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4.2 Resource Agent (RA)
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o 4ue AAdd gaE A} =Ae A
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4.3 Comparison Agent (CA)
CAT RAZHE AT insertional mutant®] 7
2ol g Wtk RAZFEH W o7t A
2 Agolgt A9 0Adl Rl TdE &5 AT
o} DIsel o] EAsh= 42 3¢ DAY
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4.4 Ontology Agent (OA)

OAL BALE BlojEjo) 27} Abgabe sht o)
o] XML 7|gte] 2E2A2 g o ool
ERFEH §o 4 24 5o]eW 0AE 2EE
Aol i} s go7b A AM@T AR

A9 ANE ol WAFL, AR §oi7t gl
B9 FESt AP §oI8 2 ojdEe] AT
Ak oA Axde FE §o% Agsta tE

olof AT F ol= FAHA o] A A (potential

semantic heterogeneities)S # A 3}$cl. 18|31 OA
= Ele e ofE do]HESE gt S
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AT AHE 7 ooldES] FR 7)5e
% 1o A, 17 32 DIS WA oo HEY]
548 9 activity diagram e 2 UERASA T

A

B

1. 7} ool e Fa7]%

Agent Function
DIA - request data from RAs
- fetch the discovered data to DIS

RA - search insertional mutant data from
related database.

CA - compare data delivered by RA.
- send new data to DIA

OA - match the terminology of distributed
databases with the one of DIS
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5. Framework of Information Management S A97F Ak o] 49 graph searchs o] &3
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T BLASTp 52 283tk BLAST 4 A= - Ontology: IMSE DISS] A1 A TS EFoz &
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- Graph Search: GBrowse(Generic-Genome-Browser) 7} DISY 2EZ X8t olgl DISUH< 0A9)
[12]15 ol&3te] 2 izl 3 delEHle] CET AL ¥}
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E]Q1 Information Management System(IMS)<S T+
| 918 Alzglolth, ¥ =EAAE DISE
| 9% pxel distel FAHoE HuAngt
t}.  DIS2 DIA(database integration  system),
RA(resource agent), CA(comparison agent), OA
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