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BE # 47 GO(gene ontology) E X UM EBER AL WE B BEERTBEXRMAANEE S
. ERFHTELLATHEENEREMETREENEER. XFRET - HETEXBEAZNE
Bk, FERATHP Combine k. ZEAR T LT FHENFEANREE, RELHHERA
FEBEAEFHRH Y AL EIRUREFEAYT A ENB AN ANYTAGEREZN, H#XH

FXEHLEREAMUEERER. FRERKUEFEZRARGHEXRE

Yegkin) Gene Ontology EXHUMER FER

MNEESEARMERFEELE, ERSHIE
MUEEHXNEAR, XA REXKE
EHTHR. BRURADFEEEMRRPERBIN
B mTBEANRAXNERRFA—EREA
BBKFF LAY, FTUETFIILXHER
FEFAERLHEFTE. ATEMEWEREER
FEATURBERNRHSRE, FREARNK
EHRPERMEEEHRNBEBERAIARES. MAH
BEFROBREHTERRRRX AN TEZ

BT BIEEEES LM R ML, ABIESE
RO T EREBLEEN EMFH. XMFURFET
ARBEBRZ M, BFEETFR—-MRERAN. #1T
A M2 B 4 R A AR TR L R A TR R, B
EHATIE CBIRE R, WhRE FRERIE NN
AERMAARmERNERES, HUTETH
1k Contology) % — #E &, LAWR /24 BRBE-& K R
FIREL. AEmgE R RELE. EREURAK
BERHER. EPREPHERRT. BHEKK

2005-10-20 R, 2005-12-05 YU R

£ B Gene Ontology & F & M4k i GO™. GO
MEHLE L, B— A ARXHRE, BPHHab
GO #% B (entry) B % B B9 R 1& (term).
GOMAM— T EEFEREELN GO RiF
MIEHEMEHTER, £8 GO BRI HERE
FhRUEEE, AP ERMARRFEFTEREA
HUENERBE™, ME—-TMHEETRESHER
HEEAREMAMENEEE.
HEEMERE P LA LB LHHLER T
A APE. RTHREBNFENETRHEE
BT BE—NMRE e, XETASERH
jE oy P A 4 4k R (taxonomy) HAE P
53X A AREF X B R Z 18 M BE B R IK1B AR TE ]
PRI, XA BERARAEER. EEME, M

AL .
RETHEBM RN EERERBRRAKSHT
SRR SN, R AR K

AR mEATERELT, X—BRIRHABL.
tin Bl “photoreceptor” (J%4% 4k, GO: 0009881)
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5 “transmembrane receptor” (§& & % (&, GO.
0004888) Z [A] 1 X & (T AR,
GO: 0003754) 5 (f5 5 & &

“chaperone”

“signal transducer”

., GO: 000487 Z MWy X A e s, A 1 Fr
A, BRENMFHEMNIFMAEL, MAENZAH

PR, HATMENRBLERmEZMMUES.
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Molecular function
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Receptor signaling

Biological process

Y
Call growth and/or maintenance

Development processes Cell
is-a l l part-of
/ Metabolism intracellular

Mating(sensu fungi) Cell-cell fusion

Genetic exchange

Cellular componemt

15-a ] part-of

; . Protein metabolism &
protein Receptor associated modification Cytoplasm
protein is-a is-a ,/1 sa P part-of
receptor . .
Protein modification
. Cytoskeleton
] Mating(sensu saccharomuces) '/is a Cell cortex
15-a is-a ) ) part-of llS a
Protein processing .
part-of Actin cytoskeleton
Transmembrane photoreceptor A—a part-of
receptor

Pheromone processing

Actin cortical patch(Sensu Fungi)

B1 GO rEE

Zhong %17 i 5L F B 85 1018 LA RIVE B
BERTHRESRX D EEMEZEMERLT 2%
BZEMERAAE, BRI FANERL
RFZEMERRAE ., XMELRBHMES
% B T Ak BB & 2 R 2 () Y BE B ok 3 IR UM
Aﬁ.

BRI SCHEUE R A — Mk 2R ARG R
FEEENHS. ETHEBHFEMNEETER
AV R RN SR, i EE R AU
%[8].

ETFREENHTEETOTHRIE. WAKE
EENEBEE, WEMBHEL. EXFHELTRH
TAREXRENFERTUEAER AT T BN
REE R BRHITIHE. Resnik™ & X 1038 XA
PERNBUER AT AL RALN G RN R
KiE.

Lin" $ #9773 A AU 18 T B4 RIE 19 3¢ 1)
Hit, EFRTREBEEASNFELR.

ETHENERIBMETEARNER B

SBR[ A R 25 R SR, BT
FTHEREER. METHEEEN I EEFEAEL b
WA B
ETHEEBNINLZ T8/ KGR

RAAEMT A iEEnARiE %ﬁ%#%ﬁ%
R BB B, A R R B X i A 2k R A TR
B, ARAAEATF R B ARE ST AR R A X
A, REEMLAHE. B I ARE X (receptor signaling
protein, receptor associated protein) 5 A& i& X} (re-
ceptor signaling protein, transmembrance) #8 il ¥
MERMRAN. R, HhXMNEEXRELD
KB T.

U BT (e B i) GO A g AUl ik
Bk

T SEMR bR PRI M A, 3R B GO
AR B B A DLV BN A A SE BRI O, 4 S T
TERARE T —HHOETFIELBREEEN GO
REEMELEERT B FPERT - EKE
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Bi——Combine B¥k. HF GO M 3 MKk, F
I 8 (molecular function). 4 # i # (biological
process) F1 40 B 45 ¥4 (cellular component) & H A1
SEH. BTRAS B BB k.

HALBABELDHABNILNEEE L.

EX1XEE XREER—-TARIEHEG=
(V. E, W, ., HP VO RTHANES, r 2H
M. ECVXV ETWARAMAONES. WEV
PIESCRES B RE FROYAUE R

EX2HPE G=(V, E. W, nEB-1%£%&
B, #FTE w. v« o v, €V, n220, MEHE
FFEH ey e2n 0y e)HRIER ¢, € EQ<G<n)
oo Blo B, MFEWATFS P= (v, v. e,
v,) M v B v, BB WMRADTRZEESE
AR, WE SChE AR

EX3IBNBE RAXREG=(V, E, W,
e A r IR A vEVHERBRE—FKv
B R o MIBEXBEELA &, BIINE
FiLH #(w.

EN4ENHRENT BXREG EAEXHE
BP=C(v, vis s v)OFIQ=C(vy, V) =+ Vo),
R n=m>0, W P FMQ WAR—I&FLBEBE, I
HPNQ, BffwEE: MRFE—-TRKH =0
R v=7, 0<i<k, k<m, H v, FVe1» W
PNQ=C(vs vy

EX S BXNBENH BRXAEG LAIEK
BP=C(uv, v, = v)FQ=C(v,, v,
>0, m>0, IBEXBEPMQ PMHFATRIE
M P MQiBXHEMNI, ih PUQ

HAE ERMXERRITEA L —F T8 LR
BEMGORBRMLUEERRES Combine &
B HERBREMZOMEZREERTEEENZE
MAIERE, BB GO XRGHEH, KRAETIE
S 4§ 4% (semantic links) 8977 1%k X & — D LG R
BR#ITIHHE.

W Mov B GO HRBEAT A, KA Com-
bine BIRM v Al v. MLEEKSEWF

(1) & GO PRI R T ANENEN;

(2) MBI H o HEHENFHTLAHD
Bo's

ey Ty

’
see, 'Um)9

) M o WTFHF A TAEE p (o) =
@
£,

D REEBIEIHHH o WEEE IC(p) =

—log(p());
(5) ;ktﬂiﬁ)ﬁ U1 —%%}\5\ (% E‘Jlﬁ)‘(ﬂﬁéﬂﬁ)fé a:

«=((_U ~r) N

NP € #lu NP € $w,)

NP,)),

Hf do) B8 v MIBEXHEHER, $(v)
AR v B XBENES;
(6) KHH R v 5 v BB LBBEHIFB:

s=(( U ~r.) U (

NP, [ X )

NP

NP, € $tu,)
(D K o« IEEHARNERENAIC() .

IC(a) = X IC(w);

v, €a

(8) ML HL, Kt pFTAE T ARNEEENF
IC(ﬂ):

€W = D ICw);

w, €f

(9) BEXH A v v, ZEEESRER IC(
5 I1CRORHE, 8.

IC (a)
ICQ®"

sim(vy »v,) =

2 gR5WiR

WA 2 B R, F A Combine & ¥ 3k GO.
0042711 5 GO. 0042712 M8 LHHEIHE. ARIER
W, BATRERT GO pHXHS. EdhRET
BAVENEERR. XFITENBELBENRZN
{GO: 0008150, GO: 0007610, GO: 0000003,
GO: 0019098}, ¥ i fE B B K 12. 7575, iF
Y Z KR (GO 0008150, GO: 0007610,
GO: 0000003, GO: 0019098, GO 0042712, GO:
0042711}, H ¥ H{E B B 1 # K 31. 1389, GO:
0042712 5 GO. 0042711 §yi& LAl &9 K
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B 2 Combine ¥ %R )

B RTB BA — 5 o 59 7 365K X GO 138 A
AT RE R, 7RG, AR Resnik #5035k
HE & IR U R B A DI T
SRSATIT SRR, EEMNZEKHH

*x1

Kt

H % R A Resnik B#EMBXITE B GO hE—
RIE A CIERE, i 26 B RS, P,
RAER AR BT, Sk OAREX LE 1 RATHE
TREALN 10 KB &% TR TAERNEY 26
RAR(XEAYERARTARFATHRRIMNHL
), RBATHR(EHPHARBENRLFH) . #Hitl
14> B x sk o 0 RIEX HAITH . EL2BA
B SCHME R AR B X FT 428 0 4r, SE2 AR A CBR
H R DR 10 4y, HABKRIEHE. A AREX
EATHRP RS ER T, 1R EAREX B AT
R

HK, 49RA ZZL B, Lin BEP UK
Combine B #:% 4 H5K H X 25 XF AR & X+ 19 4 L H
B, R NE 2.

Bk GO RiEx

Fs

A8 3¢

1 oligosaccharide-transporting ATPase activity

t>

store-operated calcium channel activity
cycloartenol synthase activity
glucitol transporter activity

phospholipase activity

D N e W

interleukin-20 receptor binding

ATP dependent RNA helicase activity

-1

P-element binding

w o oe

adenine deaminase activity

1

o

hydroxypyruvate reductase activity
11 interleukin-27 receptor activity

1
1

3]

wishful thinking binding

w

shikimate kinase activity

14 spermidine porter activity

15 phosphatidylinositol-3-phosphatase activity
16 phosphomevalonate kinase activity

17 lipid-linked peptidoglycan transporter activity
18 thioredoxin reductase (NADPH) activity

19 3'-5' exodeoxyribonuclease activity

20 chaperonin ATPase activity

21 trans-2-methyl-5-isopropylhexa-2, 5-dienal dehydrogenase activity
22 3-dehydroshikimate dehydratase activity

23 eclosion hormone activity

24 oxysterol binding

25 sorbose porter activity

maltose-transporting ATPase activity
voltage-gated calcium channel activity
pseudouridine synthase activity
propanediol transporter activity
phospholipase D activity
interleukin-22 receptor binding
ribose porter activity

ribonuclease IIT activity

hydrolase activity, acting on carbon-nitrogen ( but not peptide)

bonds, in other compounds

isocitrate dehydrogenase (NADP+) activity

A3 adenosine receptor activity, G-protein coupled
death receptor adaptor protein activity
phosphoenolpyruvate-protein phosphotransferase activity
KDEL sequence binding

FATI10 hydrolase activity

alpha-1, 3-mannosyltransferase activity
pantothenate transporter activity

theta DNA polymerase activity

cdysone O-acyltransferase activity
dTDP-4-dehydrorhamnose 3, 5-epimerase activity
chlorophyll synthetase activity

ion transporter activity

phytoene synthase activity

DNA ligase activity

tRNA dihydrouridine synthase activity
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#2 GOAREXHIIEE

R Resnik Lin ZZL Combine AT T4
Fe

1 7.901 0.9612 0. 9999 0. 8396 8. 30
2 6. 109 0. 8019 0.9961 0.5309 §.00
3 6. 109 0,7324 0. 9844 0. 5451 3. 45
1 5,761 0.7219 0.9688 0.5119 3.45
5 5. 886 0.8672 0. 9980 0. 5501 8.45
6 4.304 0.5380 0.9688 0.5029 7.00
7 4. 040 0. 5097 0. 9966 0. 2495 2.90
8 3.306 0, 4473 0. 8916 0.1259 2.00
9 3.979 0.5347 0. 9570 0.2862 3.90
10 3.903 0. 4949 0. 9805 0. 3865 4.35
11 2. 832 0. 3796 0. 9419 0.1186 3.00
12 2.223 0.3139 0. 8125 0.1514 3.50
13 2. 804 0, 3766 0.9531 0,2474 4. 00
14 1.762 0. 2644 0.7579 0.0327 0.90
15 1. 814 0. 2700 0. 8809 0. 0997 3.45
16 1. 835 0.2722 0. 8867 0.1275 2.90
17 1. 813 0.2803 0. 8125 0.1464 3.35
18 0,526 0.1313 0.7617 0. 0577 1.35
19 0.526 0.1395 0.7529 0.0422 1.35
20 0.526 0.1313 0.7656 0.0698 1. 80
21 0.526 0.1313 0.7656 0.0829 2.35
22 0 0.1071 0.5703 0.0730 1. 45
23 0 0, 0747 0.5703 0. 0538 0

24 0 0.0793 0.5469 0. 0596 1.45
25 0.526 0.1313 0. 8164 0. 0580 0.90

BE, BEERITEENGREANTITANE
FoRMAXFRE, HRAEKS

£3 ENEHHEXEH

AR HERER
ZZL WE Y 0.7144
Resnik B B L 0.8241
Lin H & 0. 8496
Combine B & 0. 8638

MFE3HF B H, Combine B H XA
BE, k% 0.8638, RTHEEK ZZL HREKEOH
LEBEAR, K 0.7144, i FI5E B K Resnik
A Lin EENHEXREN FREAZE. XEEN
Combine B 44 % 18 T M LB B 5 ORIEXD
AT AT AL, R REET B —1PRIE
EERBHAAN, HmEA BT ERTIE.

3 HRKRARRTIE
GO AR iF i SCHDUHE I B8 2 D R ) B

P EXFHNERFE. SAETHRANEEN
EMETHEERMERIE, RIMBHT —-FET
EXBERESNERINE, X7 HhH Com-
bine Bk, MHLHMEERAREHHEXRLE.

AT 1H Combine 1 B F #f A R B8 FE 2
fi) 2% [F] — 048 P =22 1B A 3F W18 SR fa) B LA B A )
ERZEAMUERER. AT MPGEXHEBHER
I B, il B4 R A Semantic Similarity $01E
e, AR GO REEMARIEZE K H
W, HRAUTERBIFEAFEG GO KiEEE
Al 25 TR B3 R 7 g 2 [ )RR Rt DA T A 8 A 2
B T8 LR 5E M EYE S F IR 5 a9 .

5 % X W

1 Davidson S B, Overton G C, Buneman P. Challenges in integra-
ting biological data sources. Journal of Computational Biology.,
1995, 2(4): 557—572

2 Zoe L. Bioinformatics: Managing Scientific Data. San Fransisco:
Morgan Kaufmann Publishers, 2003, 11—314

3 Ashburner M, Ball C, Blake J, et al. Gene Ontology: Tool for
the unification of biology. Nature Genetics, 2000, 25(1): 25-
29

4 CaoSL, He W Z, Zhong Y, et al. Semantic search among het-
erogeneous biclogical databases based on gene ontology. Acta
Biochim Biophys Sin, 2004, 36(5). 365—370

5 Rada R, Mili H, Bicknell E, et al. Development an application
of a metric on semantic nets, [EEE Transactions on Systems,
Man and Cybernetics. 1989, 19(1). 17~ 30

6 Budanisky A, Hirst G. Semantic distance in Word Net: An ex-
perimental, application-oriented evaluation of five measures.
Word Net and Other Lexical Resources Workshop Proceedings of
NAACL 2001. Pittsburgh, 2001, 2001, 2934

7 Zhong ] W. Zhu HP, LiJ] M, et al. Conceptual graph matching
for semantic search. Proceedings of the 10th International Con-
ference on Conceptual Structures: Integration and Interfaces.
Borovets, 2002, Berlin: Springer, 2002, 92—196

8 Resnik P. Using information content to evaluate semantic simi-
larity in a taxonomy. Proceedings of the 14th International Joint
Conference on Artificial Intelligence. Montreal, 1995, San Fran-
sisco: Morgan Kaufmann Publishers, 1995, 448 453

9 Lin D. An information-theoretic definition of similarity. Proceed-
ings of 15th International Conference on Machine Learning.
Madison, 1998. San Fransisco: Morgan Kaufmann, 1998, 296-—
304



