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Ontology construction focused on relationships between correlated concepts in gene databases
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Construction of ontology is a fundamental issue in semantic web. In molecular biology, when we integrate genetic data
from different sources, there are many same, similar, or related concepts that were independently created and annotated. To
integrate the similar but different concepts, we extracted them and introduced some properties that can describe the
relationships between similar concepts precisely. The enriched integrated ontology will contribute to more sophisticated

information processing or data mining.
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1 HBEHEMNERTHRER 10 1,238
2 HRENBEE 11 14,108
3 RBHERR (KEGG) 168 847
4 tHEEFE(GO) 1,696 10,046
5 & (OMIM) 2,068 1,752
6 EHEI{AHEE(SCOP) 2,232 10,620
7 Gene Family 2,863 9,741
8 HEEER AL (InterPro) 6,615 12,764
9 EBHEEEHR 9,945 7,528
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1. SC: COOP Family g.44.1.1 (RING finger domain)
2. IRP: IPR0O01841 (Zinc finger, RING-type)
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1. GO: GO:0006470, protein dephosphorylation
2. KG: hsa04940 Type 1 diabetes mellitus

KG=T F
G0=T 47 37
F 5 16, 049

P-value 1.1e-108

X2 GO:0006470 & KEGG, hsa04940 (Z DWW T4y EIFRE P
B, 5EIFROE FEIEIL GO #— 2% KEGG /SAY A D F7
BN EESNTZBIE T4, A TIEEbOL SN TRVl 1
BUHRHET 5. TIF &M 5O BEAE R

ARGBIE B EVIHBIRTHS. #1213 THIPO0006060 (RAD51B,
DNA EHICBEbIERE) CMAEERATLIEA-EIL, 27T
G0:0006334:nucleosome assembly (Cellular Process @ GO)73
fFHZNTWD e L — L7z (P-value 1.9e-77).
HOMENENERTHOMEEZBEW T L0152 E00
hinvo:imply EL72WEZATHDD, ZH2 o0& BE 1T
RENTWEbDOOD, FER7e Al = X AFBAE AL AR
ENTWBLEZATHA[North 13]. [ FHISHZBIE MBS | &
VOB EIZHESWDD ZEIFERRDS LAV WS, B EHTFE ¢
ST Y LRINTED. FERHLIIEEHZE L, ZOXA
ZOBMEPERE, hinvo:maylmply &L TR -S17=.

3. &

AWFE TIXENEIR F O/ AT —#~X—2 H-InvDB 12} 5
SNTeb B EHRB ARSI O W THBEO®H 26 0% AR
BNZHIH L, 250 BlE M2 7R 374 v hr Y — (property) &4
ESby

Lth, BIpHT —B_R—2EHEL TG A THRIEDOT
Tu—FNAHETHD. MEOEUE T —2% 59551k,
ML —NFE R E DT — 2~ A= T EATHIGEITB T,
BERODIRNRENT EONV— NV ETANB) T T HTFEELT
FIHTx5THAS. EHIT, Gene Set Enrichment Analysis
(GSEA) [Subramanian 05]% Ot EHIENTICH AV AZEMNTEAS.

EME G T DA T — 2 _R—ATHD H-InvDB DHEDY —
A%, GO REDIDICHEHEES ID, SHIT URI 23 5-3h
TWBHLDOLHBD, ZITRVEDHEEL, S EIEH> TV
NEWILDLH T FAMOFRIEZE V. ZibiZ ID(URD) 2D
T B EM<RZDINTTTO T ENEYr T4
Web (26 & DT —# G LT DBV IZ R MR K
XTI EOHBEDAER T2, AOHBIZOWTIEAS %O
METHDL. KFROMERIE HInvDB D= FAR ALk
(http://h-invitational jp/sparqll) 2>HER AL 2T TH 5.

4. BHYIZ

BB T —H_R—ATERSNTODHFEMICOWT, #Ei5
FHEAN—RELU TR 21T, EWF EORENH 587
—& PO b TV RWEE AR ARIE L, FL T, A
KRBT 202 REL oD, ZNLEREAE T D007 rx
TAERREL, (5T D2LI2E0A v by —2EBE L. 4%
INBOIV I EFRESHE, T —HHREOENEO TNEZN,
TS O HEE CEEUE) 211 5L T\ A7, 2D
FIZRI T LT i BE A T PR IS Z & IR LD,



The 28th Annual Conference of the Japanese Society for Artificial Intelligence, 2014

S 3k

(e 11] P ger, FIge: 7 —2 =2 aH L
LCoe~r Ty 0 =7 Hifi, Ml L5, SEAT 4L
F5{#1t, Vol. 30, No. 11, pp.1210-2011. 2011

[Imanishi 04] Imanishi, T., Itoh, T., Suzuki, Y., O'Donovan, C.,
Fukuchi, S., Koyanagi, K.O., Barrero, R.A., Tamura, T.,
Yamaguchi-Kabata, Y., Tanino, M. et al.: Integrative
annotation of 21,037 human genes validated by full-length
cDNA clones. PLoS biology, Vol. 2, No. 6, pp.e162. 2004

[Takeda 12] Takeda, J., Yamasaki, C., Murakami, K., Nagai, Y.,
Sera, M., Hara, Y., Obi, N., Habara, T., Gojobori, T. and
Imanishi, T.: H-InvDB in 2013: an omics study platform for
human functional gene and transcript discovery. Nucleic
acids research, Vol. 41, pp.D915-919. 2013

[GO 13] The Gene Ontology Consortium, Gene Ontology
annotations and resources. Nucleic Acids Res, 2013.
41(Database issue): p. D530-5.

[Euzenat 13] Euzenat, J. and P. Shvaiko, Ontology
Matching2007: Springer-Verlag.

[W3C 09] W3C. SKOS Simple Knowledge Organization System
Reference. 2009; Auvailable from:
http://www.w3.0rg/TR/2009/REC-skos-
reference-20090818/.

[North 13] North, J.A., et al., ATP-dependent nucleosome
unwrapping catalyzed by human RADS51. Nucleic acids
research, 2013. 41(15): p. 7302-12.

[Subramanian 05] Subramanian, A., et al., Gene set enrichment
analysis: a knowledge-based approach for interpreting
genome-wide expression profiles. Proceedings of the
National Academy of Sciences of the United States of
America, 2005. 102(43): p. 15545-50.



http://www.w3.org/TR/2009/REC-skos-reference-20090818/
http://www.w3.org/TR/2009/REC-skos-reference-20090818/

	1. はじめに
	2. データと方法
	2.1 ヒト遺伝子データ
	2.2 相関する概念の網羅的検出と概念間の関係性を示すオントロジーの作成

	3. 議論
	4. おわりに
	参考文献


