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Abstract

As a way of knowledge expression and organization, ontology plays an important role in informa-
tion integration and data mining. At present, the biological ontology has widely received more and
more attention and focus in the research on knowledge organization and management. In this pa-
per, the relevant concepts of ontology are combed, and the classification and application of the bi-
ological ontology are summarized, and the research status, problems and prospects of the HIV
protein ontology are introduced so as to provide guidance and enlightenment for the subsequent
studies.
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1. &4k

AR M 5T N, 20 4D 90 AEACH N F B THSEHL U, BEE AR EER 5 BORBI TT AW IR
N KRR HZE R BN FIR TR 5B & B ARIE 5 AL B AR . 18 [E 22 Studer £EXT A At
ITRABI TG, f8 HARRE E L [1]: SRS A WA T A RV o 1% XA
T MRS, WAL 4 B IR T A AR IR )2 U IR R R B AR B
R REAR AR T B AR O S RO R, R T S SL T BRI RIR S s A1 I R WA & A
LM Z 18] (2% 28 B WA 58 3G TR AR AR RE S i h SEMLPT AR B, Sk (R R AR 5 TS e
THENLZ A AZ H 2],

X AN AR S U B RTR AT IR, 7T 45 BAR A A K S SRR B AR S A AT O, IR BL—E Y
T AR 03X e AR o A T8 8] A AH 6 5% R AT HERR A € L E IRGE,  SEILACAR BT itk (8 QU kIR ) 48—
IWFI S, REV A SEOURR A, B RIS AL REANRIZE R SRR [3]. WS A
OB Z B T AR Ber IR SRR, Web SRRE B ANB AT R A4, S N
A 1) ETERERRR, FlR Ml RoEMHE LR BE, 2) ETAKKBEHRER. Pl
Sy 3) WUEAARI N . tein, fEAMME B RS A A 4) 5 X Web Jikg5; 5) fELITEHEE
BRI A 35 R AT 4]

2. EMEXEF

A A A ) IR R B 2 VR R AR AR 7 VA WL A =) s B 88 T SR ST 2R W) R AU A R IR 285
FIRME SR . ERF TS R b, A% RREFILIR 5LRELS, IFHA KBS INLbLE, REHE
FHIX SRR R AR AL R, (HIX A 5 R (0 R0 T S & st 22, e DLIEAT BB R AR B
H[5]e T AR FIRE RS B SR, I B SCRR BRI B AR, B DA A A T LA
Tu R R O AEIARIE Z BIMKE R, A R H VYR I GE 78 0 I HAE UE R, Xl R
VB AT DA E IS A N SR SR, 5 B AR P A5 R I S8 N 53R SG A Rk B — SO A, AT I Hh AT
HHE L R R [6].

—RUL, AW AH AR SO 2 AR AE 7 A7) FERIERIAH AL BRI RIA NG 515 S
Fi: EEFUHICHETT: D S G AR AR 7 s AR G R GE ST TT R s 5 AARAH 5K () 1) R R B 7
THE AR 2 RN R 20 27 ) 5 VR 2 T ST 45 7] [8]. H A S AT AU R AR 0 2 A AR SR 20 SN TR IR A W e 27
A4 4H 23(Open Biomedical Ontology, OBO), 1%ZH41 T~ FIAA T H A £ K A& & (Gene Ontology). & FIA4 A
(Protein Ontology). /741 4<% (Sequence Ontology). #& 4414 (Plant Ontology). #<Ji% 4% {4 (Disease Ontology)
Z5[9]. S EEFUM KA 24 F AR (GO) M A AR (PRO. GO £ —MEEMIIARIE RS, BIE
Gu— B PR BRI E BRRE . WNEWE, GO FEM T LEMAM. »FIhaefEidf#E 3 4
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TAMER, @i “isa” F “part of 7 S5 SUC RN ALY LA SCIRSRAL B— AN K ELIE UM 4% . PRO
AN EBlI PRI T EAMAME, fE3 OBO I H — AT I H, 3 E4FX UnitProtkB/SWISS-Prot
A MG I AFIRE A, HHZ DGRBS E A N F . TR T 228, B RE W E AR
domain FIHHEICR, 55— M E AR SFAFAER . PRO MUASH A ORISR R R,
1M BB LA OBO H At (1) A A AH SC Bk -

3. HIVEZRBXE
3.1 HIV #id

PR FF(HIV) 2 — MOl RS 2, RO AR S R4 (252 T ik Eai), HESBaldn 3
Diee o BGAIHBARER, R E BRI KRE, %l RETTIRALTS, B FH N 52L& G4[10].
HIV 117309 HIV-1 5 HIV-2 P58, el R B HIV-1 03, JURGePE R . 2808 510 HIV G
HIV-1 &, JF B S HIV-1 J5Hd 90%01) 35 23 7E 10~12 5N A R 3 s HIV-2 R B AGTE
NG, BRI ORI [ 11]

HIV a0 Bk, BEA22008 100~120 nm (W11 1 FizR), XEE RNA AL TRZARFE N, AN 8k
 ogpal FEE VLS HIARAN A1 gp120 R E, XA L3RI A HIV RIREE R, 16 HIV E
16 EAI A A PR B EEMEM . HIV-L ERASK N 9.7 kb, HILRAR 9 MFRIIEEHE, A5 3
ANgE R FEIR (gag, pol, env)Fl 6 /N % £& 1 3£ K] (tat, rev, nef, vif, vpu, vpr)).3 />4 F4 3E [R] 2 i 45 1) 5 1 AN,
Horh gag FEH RIS E F(MA, pl7). KFEE A (CA, p24) KA 52 HE F(p6, p7); pol K 4 idh i i St i
(RT) L& K% FR B H(RNase H)TG 1% . 2 A EE(PR) A S BF(IN) ; env 35 [R 4 il A0 5O 25 19 Gp160, Gp160
A DAZLR N FE N B 1 Gpl20 A AR 11 Gp4l; 6 NS B L [ 4wl AN 5 28 11 Tat & Rev 5 4 /N
JB&E I Nef, Vif. Vpr. Vpu[12].

gpl20

BEEXY =
gpal

Figure 1. Structure of the HIV Virus [13]

& 1. HIV fE4549[13]
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3.2. HIV xR EH R

Hh ] B 25 R B s A5 ST T BT L R EE AR i ARG B [14], DURER. 09T RRgE. 5
RN TR0 H AR AN SR ) S KA N o A, MR TSGR AA[15], W g A
RIVAARHEZE T — ALl Hh 7 AR

5 B VU LK 52384 e 25 o0 [R] 1 BL 22 K 22 PR 2 B 6 1, R T N 285200 AH G ¥ 5 0 X 1k (Disease
Ontology, DO) [16] [17]. DO 43R LAE L A pIBFE Mg O EAE R . AR . L%
R EAESEEAT T 028 LA HIV R E A TR R, o LUE AW H HIV R AR i B RS0 R
(8 T4 Gui vh (0 B AR ), tHn] LUE B LRI 5 8, FFRZEEEE R HIV 1R IA
AT T B AR

OBO AL i I B A A4A PRO, MU AEA T &R M E AR AIRE, W 7K DR KA w
BARAEXR: EARKERR. SRR LM ERE R SRy, WEARM. MiFE1Bm
PR R R R 96 2 PRO X ZEALHE ProEvo (B T BEL B4 6 A F %) ProForm (J& T-45 & A
PRI S A E A TE ). ProComp (%5 AE &4) =N F A, HEARMEL I 2 frzrk. PRO i
T HIV EAMMEREER, BLHIV § GP160 & H BT R (WKl 3 Fix), £ PRO W H 2L AL
KL TR MK S KRR G MK AT 73 B HE B

4, FHELOBESRE
B R P AME A 1 1A HIV B B AR . B ARk DO & M Wb AR 4048 BT s 1 b it

PRO

Pfam Domain
. o . oo |
Root Level-protein _ Root Level-protein complex -
is a ,_has part is_a
Family-Level Distinction ~[|GO Gene Ontology | ¥ Complex-Level Distinction
ot / ' e
* In common: specific ancestor Itranslation product of an evolutionarily-related genef} , l molecular function l ' general protein complex
is_a ’ 3 | has_function )| is_a ]
? |
Gene-Level Distinction L biological process 1|Organism-Level Distinction N N X
« In common: specific gene [ translation product of a specific gene | L) p— ‘¥ general protein complex - specific organism
\ articipates_in
is af — isaf
o = I 7”1 cellular component |
Sequence-Level Distinction !

; - Subunit-Level Distinction
ocated_in I

' e . . .
*In common: specific allele o splice variant | translation product of a specific mRNA l i specific protein complex - specific organism |

is_a f
|

is_a, derives_from§

DO/UMLS Disease
Modification-Level Distinction

A 1 = - : \| Modification-Level Distinction
* In common: specific translation product IaaVEd/mOd'ﬂEd translation product I disease | \ modified specific protein complex - specific organism |
Z agent of
Example: ‘\‘ SO Sequence Ontology has_part <protein>
. . TGF-B receptor-phosphorylated smad2 isoform 1Jf
B adizeatonlere] isa  phosphorylated smad2 isoform 1 3 i Sequence change I Example:
Sequence Level E isa  smad2 isoform 1 \ has_agent (seq. change) Modification Level L-mediator complex (human) with MED2-phos
Gene Level E isa  smad2 \L_agent of (functional cffcct) Subunit Level isa L-mediator complex (human)
. isa  TGF-B receptor-regulated smad L PSI-MOD Modification ProcompOrganism Level isa mediator complex (human)
ProEvo Family Level isa smad y Complex Level isa mediator complex
Root Level E isa protein Root Level isa protein complex
has_part
Figure 2. Framework of PRO
E la]
2. BAKK(PRO)EAIELLE
f < expand & sort (x0) & sort (sre) <.find Category Gene UniProtKB
PR:000018263 amino acid chain external
PR:000000001 protein
PR:000003225 envelope glycoprotein gp160 gene env P03378; PO5879
PR:P03378 envelope glycoprotein gp160 (HIV-1 M:B_ARV2/SF2) organism-gene PO3378
PR:P03378-1 envelope glycoprotein gp160 isoform 1 (HIV-1 M:B_ARV2/SF2) organism-sequence| P0O3378-1
PR:000036197 viral protein
PR:P03378 envelope glycoprotein gp160 (HIV-1 M:B_ARV2/SF2) organism-gene P03378
PR:P03378-1 envelope glycoprotein gp160 isoform 1 (HIV-1 M:B_ARV2/SF2) organism-sequence| P0O3378-1

Figure 3. Example of GP160 protein retrieval
[ 3. GP160 EE#FRHGI
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KA, WAHRNBIREDIR MAHEE A . HEAAM PRO MR 1 HIV ARG E, 20 HIEAG
BHRATRIEZ B, N HIV MR E 8 B UR VE R € 45, MR A M HIV B 5 R
JREE N MR R FIR LS, ANREXS HIV T 2 1 18] 58 3R R G5 — AN S TR OR . M —
A HIV S EAAR IR B T RR 5 8 B B A b, TR HIV T 8 A L A 2 I R R S A
HAERA — AL S B, R ST ELE> HIV EE S —ii 2 L. AR 28 0KRE, =
P AN FOIAERS & EL A R A5 R o 12 BT 9000 5 AU BT AR [18] [19] A0 I i e JLAE 2 il SRR
HERTINI AR R BT T AR G RO s R IR LR EUME B R RF R, B HIV & H
AR HE— PR AR SR T — AN BRI Z ]

ZE&UWH
[ R S 4RI H 35 (2013BAH21B06) Al J7 it B3 4 ¥ B
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