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Fig.1 Structure of Gene Ontology.
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Fig.2 A conceptual flow of the categorization task.
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Table 1 The TREC official results and our results
for GO domain code annotation.
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Fig.4 Results produced by individual sections on the
training data.
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for the triage task.

Prec Recall Uporm
Best 0.157 0.888 0.651

TREC Worst 0.200 0.014 0.011
Mean 0.138 0.519  0.330
TFIDF  0.112 0.752  0.455
Oooo0 TFCHI; 0.160 0.883 0.651
TFCHI> 0.137 0.826  0.567

an® o

© - GMED O

IDF

blastocyst
o

@, O MiceKnockout
© o 00
o litterm
BeP o ezpem%%notyp
knockout .
: embryon Mice o

o
Animals
T

T T T
0 100 200 300 400

Chi-square statistics

05 x>0 IDFO0O0
Fig.5 A scatter plot for x? and IDF.

000 Mice 000 ODayanik O [10] O OMice OO0
oooO0oooOo pOSOOOO0OCOOOOOOOOO
0000 Best 0000000 Unorm = 0.640000
000000000000000Mice0D0OOOOO
0000oo0o0ooo0o0oo0o IDFOOO0O0OTFIDFE
o0o0oO0o000000000000000000

O0O0TFCHIODOOODODOOOODOOOOOO
000o000000000000000000000
00000000000000000IDFO x*>00
ooooooOoOoO s500000000000000
0000000000000000000 MeSHOO
0000000 ¥>00000000 Miced Animals(]
embryonl] embryonic0 0000000000 IDFO
0000000000000 000000IDF O ¥?
Ooo00oO0ooooo0oo0o0o00ooo0ooo0oo0000
00000000000 00000 Triage0 OO
ooo000oo0o0000o00000 01300000
000o0O000000000000O00o000o000
TFIDFOOOOO0OO0O0OO0O0O0OO0O0O0O0O0O0000O0
oo0oooooooooo



00000000000 xxxx/xx Vol. Jxx—X No.xx

O0OO0OO0TFCHL, OOODOODOODO 500000
MiceUODUDOO %> 0000000000000
goboOooooooooboboOoonoo MeeOOOO
goooooooooooooboooooooobooo
0000000 Unporm 0 054800 30 TFIDF O
O000ooOTRECOOOOOOOOO 20000
ooooooooooo

5. 0 DOOO

GO UUU0O0O0UD0O Annotation 00000 Triage
gooooboboobooboobobooboo
gooooboobooobooo

GOUO0O0DDOOOO0DOOOSettleD [11]000
goNBOOOOOOOOCOOOOOOMEOOOOO
goboooooooboooobooooboboobobogoo
goboooooboobooobooooboboobobooo
Jd06e000000000O0O0OOOOOOO NBO
Joodo0ooodoooo MEOOODODODOO
gooMEOOOODOODOOOODOODOOD
go0obO0o0O0o0Oo0ObOO0oONBOODODOOODODO
gboobobooooobbbooouobbooboboo
goobooooooooooooooboobboooo
gooooobooboooboboooooooobooo
000000000000 00000 »n00D0
01£n<L3000000000000000000OO
O0O0BioCreAtIlvE" "0 0000000000000
0000000000 SettleOO Fy 00 051400
00000000000 00oo0oon 4%0000
O00000Settle 00000000000 ODODOO
gooooboboooboobooboboooo

Triage 0 0 0000000 Dayanik O [10] 000
goooooooooooooBLROOOOOOOOQ
TRECOOOOUOOOOOOUOOOOOOOOOO
gobooooooooooboooooboboobobogoo
OO0 MeSHOOOOODOOOOODOO TFIDF OO
0000000000000 MeSHOOO MiceOO
00000o0ooooo NEGDOODOODOOoOOoooo
BLROOOOODOOOODOODOOOOOODOOO
Unorm =0.641 0000000000 TFIDFOODO
00000 TriageODOOOOOOOOODOOOOO
O00000Dayanik OOOOOOOODOOOOOO
gooooobooooobobooobobooooboooo

00 100 http://biocreative.sourceforge.net/

8

6. 0 O0OO

000000doooooooooo Goooooo
ooooooooooooooooooooooogd
000000 o0oUooOooooOno (article, gene)
gooooooooooooobooooooooobo
0GoooooooooOooooooooooo
goboooboboobooboboobooboo
goboooboobooboobobooboobon
gobooobobooboobobooobooboo
gobooobobooobooboboooboobono
gobooobooboooboobobooobooboono
oooooooooooooOobOOOOO0OO0000004d
gooooooooooooobooooooooboo
gooooooooooooobooooooooobo
gooooboooooooooooboooooooooboo
000doooooooooooooono Goood
gobooobobooboobobooboobon
Joo0oooo GooooooooooooooOoOo
OO0OResults0O00O0O0OOOOOOOOOOOOO
00000000000 DOO0D0O0D000 Triage O
gooooooodoooooooooooooooa
ooooooogo

oboooooboobocooooooooboooooooo
gooooboooooooooooboooooooDoooboo
gobooobobooboobobooboobon
gobooobobooboobobooobooboo
gobooobobooboobobooobooboo
0GO0000D0ODooooooooooooog

g a

[1] W. Hersh, R. T. Bhuptiraju, L. Ross, L. Ross, A. M.
Cohen and D. F. Kraemer: “TREC 2004 genomics
track overview”, Proceedings of the 13th Text RE-
trieval Conference (TREC) (2004).

[2] A. S. Schwartz and M. A. Hearst: “A simple al-
gorithm for identifying abbreviation definitions in
biomedical text”, Proceedings of the Pacific Sympo-
sium on Biocomputing (PSB), Vol. 8, pp. 451-462
(2003).

[3] S. Egorov, A. Yuryev and N. Daraselia: “A simple
and practical dictionary-based approach for identifi-
cation of proteins in MEDLINE abstracts”, Journal
of the American Medical Informatics Association, 11,
3, pp- 174-178 (2004).

[4] J. B. Lovins: “Development of a stemming algo-
rithm”, Mechanical Translation and Computational
Linguistics, 11, pp. 22-31 (1968).



000000000000 0D00D0O0ODOD00O Gene Ontology 0000000

[5] Y. Yang and J. O. Pedersen: “A comparative study
on feature selection in text categorization”, Proceed-
ings of the 14th International Conference on Machine
Learning, pp. 412-420 (1997).

[6] F. Debole and F. Sebastiani: “Supervised term
weighting for automated text categorization”, Pro-
ceedings of SAC-03, 18th ACM Symposium on Ap-
plied Computing, pp. 784-788 (2003).

[7] Y. Yang and X. Liu: “A re-examination of text cate-
gorization methods”, Proceedings of the 22nd annual
international ACM SIGIR conference on Research
and development in information retrieval, pp. 42-49
(1999).

[8] K. Seki, J. C. Costello, V. R. Singan, and J. Mostafa:
“TREC 2004 genomics track experiments at IUB”,
Proceedings of the 13th Text REtrieval Conference
(TREC) (2004).

[9] B. Settles: “Biomedical named entity recognition us-
ing conditional random fields and rich feature sets”,
Proceedings of the International Joint Workshop on
Natural Language Processing in Biomedicine and its
Applications (NLPBA) (2004).

[10] A. Dayanik, D. Fradkin, A. Genkin, P. Kantor, D. D.
Lewis, D. Madigan and V. Menkov: “DIMACS at the
TREC 2004 genomics track”, Proceedings of the 13th
Text REtrieval Conference (TREC) (2004).

[11] B. Settles and M. Craven: “Exploiting zone infor-
mation, syntactic rules, and informative terms in
gene ontology annotation of biomedical documents”,
Proceedings of the 13th Text REtrieval Conference
(TREC) (2004).

000 xx0O xx 0O xxO0O00O0O

0 oo

2000 00000000000000002002000000
goooooboooobooOoobooob2006 00000000
g000oooooooooooooboboooo2006 0000
goo0oO0ooooOoooOooz207 000OO0O0OCOOOOGOOO
goboobooooooooooooooooooboooo

ooooo oobooo

1994 00 00000000000000001994 000
g0oooooooooooooooooboooboooo2o00000
oooo



Abstract Gene Ontology (GO) was developed for describing gene functions to provide a common vocab-
ulary to search across different model organism databases. As a first step toward automatic GO annotation,
this study aims to assign GO domains given an article discussing some aspects of genes. We approach the
task with careful consideration of the specialized terminology and pay special attention to various forms
of gene synonyms. We extract the words around the spotted gene occurrences and feed them to a vari-
ant of kNN with supervised term weighting schemes for GO domain annotation. Experimental evaluation
demonstrates that our approach compares favorably with the top-performing groups in the TREC official

evaluation.

Key words Ontology, Classification, Gene Function, Gene Name Identification, Supervised Term
Weighting



