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Ontology Modeling for Biological Literature and
Application on Semantic Search
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Abstract: The rapid development of biological techniques enhances the research of genomics and proteomics. Correspondingly, the
amount of biological literatures is exploding with recording the new discoveries of gene, gene regulation, and protein-protein interaction etc.
It is increasingly essential to  acquire knowledge from the large-scale biological literature. We construct ontology for biological literature
with its structured information considered. The ontology involves 22,997 biological related concepts organized in a hierarchical structure.
Moreover, it abstracts important concepts from literature such as researcher, research group and grant etc. whose attributes and relationship
are ¢laborately designed. One of the most popular biological literature resources, MEDLINE, is imported into our ontelogy as instances. Our
ontology succeeds in three semantic search scenarios which yield that our ontology contributes in expanding biological term, searching
object with complex relation and tracking biological domain development.
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KM XEER, JFELUEAAEBSTT MRS, T O R RE g R SO EE, i A
REINFREMXEEMRERFRT/EMEY, MALEYE B — MRS . '

B F RS AEERRFERE Z/LHENTHREER, YR RIETERNBE$B]. EUENTIR
F, TIREAHEFEETEY RN AENEERZEE: REENNE Y, ETEYRMNEET B, /R
MEAMRETREEELMINMINH BT MMERERSHADEXEEFRERRERELZ TR (FlI: PubMed[4],
E-BioSci[5], Textpresso[6]%) ; MEERMERAE LY UAE BRI RIR E RS, AL EAE R
AL B A R R THEFREIRE BRZVRIEA TEEM B, BITIAERZ NAFEHR —PUR
FERUT]e AEPARE S (Biological Terminology) WFH3E B ALK — FR 3% 18C K (Controlled Vocabulary, i30:
MeSH[8]) , &% (Ontology, #f: Gene Ontology[9]) %5, MITFE WY RE 77 2 A WA KB I AR RES .

EREYA (RELLYCH, Flan: MEDLINE M¥dE) FERATSEMERN, XML %= MEDLINE
BEPAXNNRAT, FELFSELIRE. M XFNNFSSHENSE S, RESENIA RS L
AXWIRMES . T EYFZIE—MEEPUTRGUE, IoAT5 AT LU & RS 2 (8] 28 R 40 Rk 19 4044
(Ontology) , XT4mIEk AW A RAERIC R AL SOk T 2 — B 2 . W3R EEHKESEA5E NLM (National
Library of Medicine) fJlE %% 3= Fli87C MeSH (Medical Subject Headings) BEATAAREML, I3 5| A B4 430k
(MEDLINE) ARG, NETEYEEMETRT B, BT EAECRMELHARESNS R BRR =1
L, LI TR AR A L Y SR B X XA AR ST .

FXEMSM LG BN HERER T EF AT MeSH M4 3CH MEDLINE A {F AT HE.
PBEABIE A HBNERE T B A s XA, RATERE W IRNIX R XM IER BFEERN TEM LT,

2 A{&#EE (Ontology Modeling)

2.1 EEEAE

A4k (Ontology) —WMET4%, ZERARENUIRT, KM TE— T2 WIS, TR
b~ MERT. —PABEHESHRROEE EALNERRI) | TXLHA AR T A
BERS — AN S U T A2 4E 1],

S T A RROBEA RIS R A, T 146 3 E MR ¥ M ROPI KA A U 449700 MeSH FilE4y
SCHRATIRAE MEDLINE, 4i—8|— AR aiER K,

2.2 MeSH £ KKk

MeSH £ —Ma & 22,997 MEE M (descriptor) FIBESASL, ZiFAME 15 MERAR, Fln: %5 A
JfREF (anatomic) VT 285 B AEYIME (organism) EYC: 2850 C AR (disease) EC; 2% D Aty
AL & (drugs and chemicals) TS5, GNERE—SHB S WZATE, BT — M —BEERRM
RIXRGH, BIFERZIXATLUAS] 11 B8], thst, MeSH 114 83 MEIMGIEIANL (qualifier) , BATH % H#iRiA
ICEE R, AT A2 F B S LAHERR R '

T 1 AR E ¥ MeSH B4 46 MeSHon, 5 T MeSH AT R 3 3R 17 T F48 16 14 17
T #REIEICHARE— 11 BRIRREGH T, XERCZEXERE LN L FAXE (subsumption) ; &
Wtk iEVC 5 LA — R E — M EY MM EANTTHE, XLRICZ B2 LLAAEKA; WMo FH PR
REXMNEWKR. A IECHRREH S, —MESWTLLLIR 15 MARMERN G2, B2 E L
RAE—NEH S TXNE

L FEAT, A MeSH HM A —LE K EFERFIAB LA GAMEREE X, A ME—FF
Z (UD , &F (Name) , fIEK 8 (DateCreated) , ViR (Scope Note) , [E XA (Synonyms) %.

23 MEDLINE 4430 A F R
| % @1 E R E F 8 5EH SCHREIE R MEDLINE g R FH — 1N FERI<MH>, HR0F THRIZAEY R E

123



FLH MeSH 17V, X3t 4 MeSH il MEDLINE 237 T RAAKIEKR . #5 LR 44713 84 MeSH # 37 1444 MeSHon
5| NZI5%t MEDLINE £ R A ZE S, WMAEYTBRM LR ETF TR RS- B 1SR THRESELAE
) % SC#EK MEDLINE 2 37 ) 78 44 :

Researcher & — ME FirstAuthor M OtherAuthor BA¥ BT ¥ E# & (Extensible Concept) ,
XHEMETEIR T AEK Researcher A TE AR M Article FHEARAEHNEER, Hlw. HA
Researcher §1EBIXME Article, RFETTEK L DAL BIIBAE FirstAuthor, AT 461 B 7] LA
1R 3F B9 9% 35 % L 4

= Organization 5 Article Z [ 3L T A A #I5< % : ResearchGroup #178 Article W1 i1 J& , FundAgency
45 Article 21 Grant, PublishingHouse Y hR Article;

MeSHon FEIR MM HE AU S E S BIHMHEM SR LR Article I E/

AT HELRARGRREARE, BINKARMAIE (Reverse Relation) KE, FlU0: Grant XHF Article,
Article 153 Grant WX F5. WAL, ERMXCRXNBEARMBYE, Bla0:  “is first author of” REBEHMIK
% (Multiple Relation) , M'EMKRFFR “has first author” RHE—HKAIFKFR (Single Relation) . HELEH, —
A Researcher FJLAZ i Article W&, T—H& Article R 66— Researcher. BB, TANVHMBR T LRSS
MEN, 8% BHEIR. EKil. BERRS. BREZREMSE. Fian: FAVA Artcle Wit T BFRA PubDate
B, ZBHRIKE NER12EEY Date(dd.mm,yy), EHESIBERBI—K, Eib, ARHERSTA LB EEER
—BHEXEHEZE. 2FE. ZEKRK Article, ’

ET ERMEENASE, —BEYMELHENE, AN T ERBSHEE (nstance) His BIIRAN,
SABMTEMBHEMKR,

BN =N MU )
. ~ S ces i . i o
.= is the work place of s Issupeconceptof - mn freases 1 o
LS Resarcherworks in organization $.€ BesearchGroup (\55\. x’a‘gagam:anun
- % g [iS0exY
\S‘@ r_)\eb [ S By Dnseases
K o a ~ :
5 B & 8 =y -
° % ] o ‘8 % Opic Nerve Diseases -
(-] (% 'R M) ‘8 : -~ Wi Eye Abnoinalnes
- - EY o s &2 o ‘
frt ] L% £ B e Eve Neoplasms
3 K28 £ retAuthor 5 %f PublishingHouse *=8,FundAgency =,
) o 28 ) zQa , B gy nfections I
N 53 P& gz : |
o 159‘9 R o & 01\0 5p ; 2 - i
L/ 19(/%/- - §é° gg_ I 3¢ Eye Infections, Fungal ;
S O @ T i S j
= %0/‘ ® 3.3 & 251 . :
—— is other author of ﬂ supports .} S5 Eye Infections, Viraf %4 Eve lafections, Bactenal
S 4 . :
= AR pag other author S Aicle getsupportfrom ¥ Gram ;
i
8
oF
o "
TS
8
< Annotation s
? Lo
- ) Note due to progreszive erasion and nerross of the hasue,
" MeSHon usually caused by bactenal fungal o viral infrction
Synon; Ulceranve Keratitis

E1l EYFCEMEDLINEBE S A ER S EN R E K2 & B A kMeSHon# T E WY B

3 iEXE# (Semantic Search)

F A MEDLINE RIEIEHATRENT, 1EALE S AR EEEZIMAGET . 2o RBAER R AKER
ARSI AREFATIARRAEARE, ARBZNETAERNBILEAEETEVAENERT R,
ET AR RZNEXNES. REEDTHERBRAITTER.

31 ETEYEEREATR

RE “Bye” 1 “Disease” B MERMI AT, EAEEYMEKIRE “Bye Disease” HIEHITER, *TH
FIEREEEEEENBR R, FMAEDAICE/E MeSHon FESEHEM LT XER, HREYITICHIE
X, NTigcER EEGE. Hlil: — B K RLE “Eye & Contact Lens” #i Tl L, % “Ulcerative Keratitis in Contact Lens
Wears” fIXCE[12], REALXH KRB HIL “Eye Disease” X515, {EHTAMBIIE (Ulcerative Keratitis) ZfR
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W —F, ASLZIFEW LSz N IREAALE. AR MeSHon i UL T REHLERE HiR L L.
WK 2 FroR, #5E “Corneal Ulcers” #1138 Synomym JEHE{E N “Ulcerative Keratitis” ; - “Corneal Ulcers” &
“Eye Infections” RJFHE&: “Eye Infections” & “Eye Disease” W) ¥, HESGAMSMHERA L FAXRMN
i1, WLLTR 3] “Ulcerative Keratitis” 2 AR I —Fh I 4518 o |

XM IR T — M iy RN FIH AR AT SN B SRREA— BRI B FALE
, SMHPMEHARNETT R,

32 ETHEEXAMEXENR

HELGMEKIET, LN HENERE— TR NE B XEEWRREN, BRT
ABUFFEAES, BUEMNZZEMNKR K EAEIE SRR TEE.
€ 3 U T — M AR ARERA RN ARG DR E S RF? 7 MER.

FundAgency -

B3 AWARERAHR (HGP) HIRRINEEIHF

B 2 WARRME PN IRTIAE RN R ERE S MV (Funddgency) ; BRHEEE (Grant) X
FWE (Article) T8 (MeSHon) FNAGEMIWIR, HFIRE MeSHon i) Name JEHEAE I NEERA L “ Human
Genome Project” « iX¥f, RLEH NG L FANH) Funddgency F132{5E$5: National Library of Medicine, National
Institute of Neurological Disorders and Stroke G2 & MV M 2 IR 0 & RIREIGH P

33 REEVSFEHEZRRKR

BT, A4S0t — A B WIS, 3% AT 1R PP 4 BRERSTUZU) R e tR 0 IR AP0 S35 R A1) — Tt
TN BN, @ Xt AR, RILTARERMLEGEY (Life Cycle) MBS, X4
d AR AR . ERMTTREBE L, XERER (Bl CD4 15 ps53) STl BRI REFRLA B8 d HE R
A HEMBPREINMHREN, RS2 HREFEFREMNO3].

TATIXT 1994-2003 4F 10 4FIAAT RARERA TR ER LK . AFZIUF RV ZRZIV 7RI
WIT g ZIMUTR TR E IS F MG (nld 4 o)

200 =
i
,\

140 | o HfETID
120 | i RO

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
i :

B4 EE%A%EFEQN-@J (HGP) 7E1994-2003E10ER M EBR S
ar W, AZEE:IKZA TR HGP Mk REfx 2000 A1 2001 FHIRHRENA T — NS BRI, XA AR A )
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MIRBELE: BT Celera AR MFES, AKERMEWTREITRIRATFET 2000 4K, HE| 2001 FAFZIWT
FRIFLE %M%#XEE%MMIW%mmn&% Y. TH—FE, BeHis AIn TR
M7 XA, B, TAFREAHREEREE TEENEMNERE.

Wi BRI RGBS L H E?&mwﬁm$%7u%z%WﬁEWEE%ﬁﬁﬁm R HAERBIET
LM TENERESERE.

4 RES5EE

XATS T YRGS LG B, S TR EHESACRERR, KR EBEFRESEPEMMN KD
AR BEYIA I MeSH FAEY SCEREIE B MEDLINE, 4i—3|— AR RER F. NS ET 4003 E
Fﬁh%%ﬁ?ﬂﬁ%ikh%%%ﬁmu,h#iﬁ%Xﬁﬂmmﬁhém%oxiMi%Tﬁixﬁﬁﬁﬁ
AT T SR VIR, B 3 AN F R T A SR A B A R A AT AT .

MI—MARERE, CAZRETIRMRIKB TR TRABMEEE, B WERE ALY TR E
MEDLINE #8038, LIEMEBY T X EEREDHAE B F 40 NCBl T1EAN B HEE—FE S 1A MeSH 31 3Tk
HIFE TARE . MAX T KB F7E& N EW B B AR W AE YU & M EDUIR T EARIR S, nffEHE%—
PIRIVC RIS BT hREE; WAl A3 IR AEDRIC, BHEABEPESFRICEAEME LN S X L SHEXE
WHIR B85 R FET 85k DK _ERARMIE R KBRS A IR IS, #RER RN — PR AR R &L
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