ICS 11.020
CCS co7

T/BIA
A AR

T/BIA XXXX—202X

HHEFAF
52857 FEAE

Biomedical ontology—
Part 2: Development specification

N\,

CHESR & AR

202X - XX = XX &%5 202X = XX — XX =LfiE

EtREEUME %
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H X

Al = 111
9l = 4
£ 5
2 O S R S 5
B R B E X . 5
3. L AR R R E 5
3. N R E 5
A P 6
S T R TG 6
5.1 B AR E AT . 6
T A <1 - A 7
TR I N 7/ o s A = 7
5.4 BT R R AR ST 8
5.4. 1 AT ARG BT GRSl ..o 8
5.4.2 T EAM: BN G R A 8
5.4.3 RS B G 3 9

5. 4. 3. L AT AR RYE ] S M 9

5. 4. 3. 2 AR I G T N 9

5. 4. 3. 3 T R S G R 10

B4 4 B R G R Tt 10
B4 A4 L TS 10
R R 1 L == 11

B A A 3 BT ] G R o 11

5. 4. 5 AR T I 11

B 5 AR R I . . 11
Bs A CEERMEE) R AN AR TR 13

1T
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/I

ARSI GB/T 1.1—2020 CARuEAL TAE SN 265 1 8870 St SCrF R S5 AR SR ) 140 E
LR

RS CEMIBESAAAE) BI58 2 8. (CEVIERZEARAR) PR #8704k

—5f 1 e JFREEA I

—5 2 #Wr: JPRIGE

—% 3 #ore uHdE

THE B A SO (I L A A AT REI S T Mo A SCR B R AT U AS AR FHIR ) M 54

A e E B 25 IR .

AT R AL [ B AR S e S A S 2 TR . RN D R 2 Ml ol s mP PR R e
RGBS AC SO F AR IR A R L RIEERIR S . ERHRE R R R B
PRAIEERE . rb B AR S B B 22 A5 B T T

AR FEREN: Uk, £8 . RE. BR. KEUR. AR 2570, . BB, XN,
WL, R, FEst. whoed . B, sk P

I1I
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5 =

PR “E AR AR (R A SR B A o T Vi AN . AR R SV AL AR R, R AS (AR o B
55E M. ARG FEVERZAREN TR, JRIPAMRIIE 25 TR, Rl A 2513
(G

A B LR =30 R4 B

Bl o JPREEAEN . WA AR R R b B SR S AR, Wik )=
TR AT RIS E R 525

52 e TPRINE. MUEEVBEAAEMIR] Bty SEIL, BIIGUES KA S BT R iR
NANE IR S R =

5§53 HRor. JoHE. MUE MR AAMT SR AR T %, W LT R S T R T ALK
L& R VEH .

ASCAFARNER 2 By, K2R 1 ARt W IF R SR B A0 O T AR T R G, R ae BRI & .
FERE 5 T ARSI T, IR 3 B 1 TuHE R PR SR KA -
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EYEFEE
E 285 FEAE

1 SEE

ASCAFRE T AEV R A ARSI A I RE rp RCEARE A A EOR, Ras A A ARBUE . IR A, Mg
BSOS RIEE . R IGUE 2 A A PR R AR BOR 2 Al

ASCAEE TR « Bl & B AR K BRI RR AE A 4L S 1 0 A (1 2R A P =
PRI A TRE SO S5 P AR (AT« FEDR . 259 Mgl A, AL AR PEZE) T
TR SR

2 HseMsImxH

I BUSCAT R P R I SO BRI 51 R TR AR SCA AN T 2 B 2 e, 3 H IR 51 R SCAE
AZ F IR S 0 R A T AR SO ANE HIE0 51 R SR, o RS (CBLAE i A AR e s i Y - A5
.

GB/T 18391.3-2009 15 B HA TG M RS (MDR) 5 3 5 M R G oA 55 A S

GB/T 38371.1-2020 (NN SA7-E B EZHMIE 5155 X GAA

ISO/IEC 21838-1 First edition 2021-08 Information technology Top-level ontologies(TLO) Part 1:
Requirements

ISO/IEC 21838-2 First edition 2021-11 Information technology-Top-level ontologies(TLO) Part2: Basic
Formal Ontology (BFO)

3 AIBMZEX

3.1 KiEARIE

3.1.1
Z class
— M RERREIR, ZRERGALEE. 8BIE. ik, REAE
[%IL}E@ GB/T 18391.3—2009,3.14]

3.1.2
B property
— AN RS AR A
[>K¥8: GB/T 18391.3—2009,3.13]

3.13

AR IHHE ontology design pattern

FEAAA TR, FH ok S 52 L0 B0 A S A o 83t 1) — b m] 2 R T SO T 8 o AR AU it 1 ]
TR G R RFRELE, FR TS AR G — Bkl gEdr It AIE U & .

3.2 BAARIE

3.2.1
EHIEZMZE biomedical study
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PR SE W TR SR FE T D BRI R . X AR AT R AR A A, BRI R
B,

322
FEARUSTEE specimen collection
REEMA B FE

323
K38 assay
— R TR R, AR R A R A A R E B SR (VA ) I AE B

324
HHELLIE data processing
TR BHE AT — R PAE, DUaR . B KGR,

4 HER&IE

N s T IS T AR SO

BFO AT A A& (Basic Formal Ontology)

ChEBI “EW)AH A 22 AR A4 (Chemical Entities of Biological Interest)

CL 4l 44 (Cell Ontology)

CSV &5 %3 [@{H(Comma-Separated Values)

DOID A& A4k (Disease Ontology)

HPO AR A A /K (Human Phenotype Ontology)

IAO 17 B T H A&k (Information Artifact Ontology)

ICD [H Br#9 4325 (International Statistical Classification of Diseases and Related Health Problems)
IRT [E PRtk 85 J5 AR IR AT (Internationalized Resource Identifier)

JSON-LD KEE PR JSON #% 3 (JavaScript Object Notation for Linked Data)

LOINC NI HE b5 bR IR 712 5 dy 44 5 9ifid 2 St (Logical Observation Identifiers Names and Codes)
MeSH [ %% 3 il 7] % (Medical Subject Headings)

MONDO %i— ¥ A& (Mondo Disease Ontology)

NCIt 3&[H E 5@ fE W 78 T 17 % (National Cancer Institute Thesaurus)

OBI AW 271 & A 4K (Ontology for Biomedical Investigations)

OBO FH I AEW B 2 Ak 4% 70 (Open Biomedical Ontologies Format)

OBO Foundry FFAEY) B 244K T.) " (Open Biological and Biomedical Ontologies Foundry)
ODP Ak ¥ 11155 (Ontology design pattern)

OWL 2 MZ A4 TE 5 5 —hit(Web Ontology Language 2)

RO X & AK(Relation Ontology)

SKOS fij B 1R 2H 21 R 4t (Simple Knowledge Organization System)

SNOMED CT &2 &4t iy 44 7% — i PR AR 1% (Systematized Nomenclature of Medicine-Clinical Terms)
TTL %% RDF —JG4iE 5 (Terse RDF Triple Language)

TSV |55 7> B&{E (Tab-Separated Values)

UBERON #54)# %] 45 #(UBERON Multispecies Anatomy Ontology)

URI 4i— B2 F5 IR 47 (Uniform Resource Identifier)

5 FEME

5.1 HEARKIS BErTERE
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2 W 9T B As FIYE RS AR TF R (AL s, R SR SR a5 et 18 SO ST RO B E AR

ST A E AR, A0 H AR B8 SO S AR b il S 54k, PSRRI B .
WU R s e = f T

558 SCH BRA B B A -

DEARZEA: AT RHE AR EC S8R IR B R AL, 82 BT iR P it e 2

2)E VO FEIR AP 0 R 250 R IAR AR S-S TN F 3 55

NVFRIL A e AR . R ZE RS _EE ARG BFO)KIRT L

YO e SO A AR S RT RRRRT S U, A R AU AR AN DR B T B A S ST
B 5 B4R B

5.2 FRFIRPE

BEUR R A 1) H IR A AT 4 T AR A 18 SRR S AR MERE S, DUk b0 B B IF R L R A A E R
HPE T HHEAEE, A RARE LN =AYZ .

DHIRZE : 8 RIFVPE T 8 BA A& @ OBO Foundry. SNOMED CT. LOINC. NCIt. MeSH).

BRI WA AU P B S BB E A B e AR, B S AR U C R .

NENE: RIS S ARENE X ERMES X, NESHE SO AL Emah.

L EC ORI KT

DRGSR B PR R

)L F M HH X

3)BE U Lot 5 22 BE A (RT A FHAE AR ) = 2 U A4 B2 35 2 Onto Portal Alliance. EMBL-EBI
Ontology Lookup Service U\ &2 ROBOT diff. OntoFox %54 B).

5.3 AFRIHRNE

AARAB R AR MR AAATT e S S B o SCRRARE Iv) () — P m] 52 FH AR T 28 o LE A 15 2 AT
AR RIE IS & A% 0K KRR GAWREE, NEIRE BRI G — 08 HESE, S T AR 1) — Bk
ATy AT YRR B .

AARBE R AE g, AR ) S s B2 HH B PR S A i) R0 A, 4 AT 25 Tl R ) 6 B TG S (entity )
KEZRMEE LLHR, T2 RN, BAPRu .

D) R SIS AR AT B AR 5 N g st EEal b, IRBIHE B Ardg stalen iR s b e 2 H
P SCIR) R Gl I 3 A A AR A7) = 5 AT AR AR R B SR AR Y, B H Bl i SR AR S5 s 8
XL Ry g A =

DFERZ LIS B AU AN A% ML, X EENESR e AR U () 2 T A, R AR i
T b B STUSOARTE B4 5E L AR O RBR R AT e 5 THZ 8ih Z AR BFO. OBL. RO)XS R, #fifR 7]
HARE.

3)E N H AL LR R

MR AU AE SURFAE 5 FRZE AL, TR0 3 F X 548 P (object property) JE AR IR AZ O I Z TR (1) 26 &R

X BERKZRAN is_a, ZoRFERAK G RER)GRELK RN part_of, has_part. participates_in.
derives from %§).

TEARMAE BRI, L (class)E N7 mi . LA % & P (object property)fE il , L AELALIRIA (U
rdfs:subClassOf. owl:ObjectProperty %) A% 0I5 (B H &S, IR ELE L 5CEk.

4)5E B SR

HNEAZ I e RIS INTE FBE B (annotation properties), $iFr25 (rdfs:label). & X
(IAO:0000115). [F] X i7](oboIlnOwl:hasExactSynonym). KI5 (IAO:0000119) K ¥ 35 54 15 B .

TR LR S WOE & IR S A R S, DRUEASEAY () AT St b R e i .

5)YWEIE XAIH

e Uk R AN B PRI AR L1, AL FE:

576 Fl(Domain/Range): [l & 5¢ & id H 125

FHZ) W (Cardinality Restrictions): & X R AMHEIXE (G v, 3. =1);
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KM L) 5 H [+ (Type and Disjointness Restrictions): [fj IEIZ 3 REEIA E X o

KA B LA OWL 2 fR AR U A B RIL, DU ORI SR A 1) — S5 1 5 HE 2 ] o B3k

6) AR e AR U 4

FEFEAZ DR KRR EBRSARNE UG, PARAE BB AYUBUAT S R S5 Ak
DASC i AT A B2 AN S 2211 B 3 AT SCAE o 180 R AR TE A R /- (i OWL 2, TTL. OBO
o JSON-LD), ©&K. @ik, AHLEEANR. N T REEBETE, @WERNEET CSV/TSV i
HERR (151 41 ROBOT template) {1~ /5 45 H ) A2 BUB AR TE BB .t m] iy th AN AE 0 ], B0 s iz 0 25 )
XK FR

5.4 ETRIHRAHAIKSLI]

HH bR ORI AR B ER, TR —8 18 LB 4500 20 e Ak . wit
WAg LR — B B — TR X R Z AR, B IR & FARRTE B F AR5
TEE S B kR, 7 TRE B rr s,

LI BAR R RR W

1)ODP 15 AR LE M ¥t Sz FIF ODP 4L PE¥3h 538 SUEE L A AT A R R

)WZE Mg EIET ISO/IEC 21838-2 FT & X HIHEATE A A, TG — 1Sk oy FHESL .

) FEELS . K ODP 53 A ik A& OBI. CL. ChEBI. DOID)#ET & FHAIE kst

4y et el 5T ODP AR [a] HAR R AU 5] N AR TE . B TS 8 R AR

SYATCEHERIA : WS INAACEHE RIS B

5. 4.1 ERAEFGIHHERIES AE LG SRR

N DL EVAA AR B A R O E ST, KR B8 X EE KB 5 S AL A AT T A AR R R, A
[ RN ALK G KR, LU S S EAAM. NHAAR R 5 . seplib gl
AOREI,  BRAIEARAE g5 4 S e SR EE— 2
5.4.2 TNEAMK: BEERS AR

TR BT B 78 AU A R R 4 — [ B AR AE 2R 58 LAY . HEPE K ISO/IEC 21838-2 B X 3
AR AN TEARAROLE 1), DURIE &R ] 328 5 — B A s Ak B A .

+— isa

occurrent

continuant

|independentcontinuant||genericarly dependentcontinuant”speciﬁcallydependentcontinuantl |process| process | [temporal | |spatiotemporal
4 boundary| | region region

AR

immaterial entity quality |rea|izab|e entityl Ihistory| zero-dimensional | | one-dimensional
temporal region | | temporal region
F 3 A
relational quality

material entity

object |ﬂatobject part|[objectaggregate| |dispos]ti0n| Itemporal instant| |lemp0ral interval|
[site |[ continuant fiat boundary || spatial region

flat point | | flat line | |flat surface| |zero-dimensional| | one-dimensional| |two-dimensional| | three-dimensional
boundary| [boundary| | boundary spatial region spatial region spatial region spatial region
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K1 BFO K RGH L

1)ER#RR 5B 8 e fL

AR AT H R AR i, B AR ST B P R %0 2R 7E BFO 40 Rk R xS MALE,
continuant(F5 /&)« occurrent({74£). role(fi€t). quality(PEi)% . %020 B R (A—g R E % AL
FNLREL 2] BFO FUAHR T iU, AT ORUEIZ 48 44K OC RIEMT . 38 S 5

2)5| F 54577 A (Import and Integration)

FER R AARRT, R8I OWL import BLEEMHLHIGIFH BFO HJIEX OWL U, fREEHJ54G
IRI g4 738, DLAAOR T I8 3 1 5 5 A Ak — ik

e 1 51 7 e

e {fH BFO B J7 KARkA (W http://purl.obolibrary.org/obo/bfo.owl);

o TEAMRSLE B owl:imports Fi 7] 5] H1Z A

o ANBHEE G4 BFO K5 EYER IRL AR DAL R BN 5555 & .

3)F HE 5 8 %R

AR A BB B 8 A% 028, X SF e 4k K H BFO 2K

XTI FE R AL O, 487K H bfo:process B 135,

X BT 5T SEAR A% O, 4k7K 1 bfo:material entity;

X T P B FE I AZ OME R, 467K B bfo:quality;

XFR T A BB Th e IS, 4k 7K H bfo:role B bfo:function.

XTAERET BFO Juls ISR A A, ROEEH EARKE OBI. 1AO Bt RO %) 5 i & 41
AN RIS .

HRAEH SRR

LB BFO 5| FIRRAS,  FREAR o hid s HRRA S kAT H I AU 1) Hhudik

EZBIIENT B, AT A AR S B S BFO fR¥F—8, HIMEH 5B E MR,

543 HEEEL: RAER5BEXXIF

HER G BFO TNEHESE N, 456 BARRH RS ARG CRIZ 08 LW, KAk
it 5EA & R A A& OBI. RO. IAO. CL. CHEBI. DOID %)i#if7 8 H 5% 5512 .

HHbR: AT HE — SRR T, SEIUAAR BerH A X 30 s R R ) o4 e, b o0 B A3 A,
B fRiE E R R4 B34k

5.4. 3.1 EFEARKEE S E MR

SRR HE A AR T A IR AR S bR, B P2 AR AR 3 Y L R R SR

4 ODP ¥ Jesiit. #EA. MESE X, NALAEH OBI;

LV KREEE R R RS, #IEH CL 8 UBERON;

V5 By T EARHY), @R A ChEBIL;

vk R 5aER, #iE A DOID 5, MONDO, ICD B SNOMED-CT;

LW MIBRE KR, MEH RO;

W RIS ERREME, RMEH 1A0.

AT A A% 0 2 W 213 e R AR R R MRS, TR BT 4R R 1 SRR AR

5.4.3.2 KRR SRR FAN

RPRUERE G T tERT T g4, FERBRARRATN, MR AL IR E (modular extraction)
TTREH

AR B AR B TR VS S5 R B AR, B shBGo B 5iRE, S AR HEERem 2 2 H 7K,
S T AR W o


http://purl.obolibrary.org/obo/bfo.owl
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AN A DL 50 -

D/ Fe o R A S B AR SR B A G 3E L itk S L B EA S, T RS S & )
LS

)G ORAFF IR I - FEFIPU R b R B R B A AR B R S5 K . R R PO AR, il A
Eiﬁ)‘(*ﬁ[;

)GEWE N HES SRS RIEE B RS BRI R, PASCRE G S8R50 UE S5 4597

4)y—HMEIE . FEUS BN S R CRIRE R — S, SR S s o SO R BT .

PRI BLREE HLR GG IRT 5VERAE B (R E X R i), Ao thbrid gt
KIFEANR . AT KA H IR 5 7.

P NIEHI T 22 AN RURIN, S N7 SRV PR 5| U B SO, DADR B AR 15 0] 55 1932 B 1k 5 m] 5 M

5.4.3.3 IBYMFEXRENA

T SRS SR DR AS [R] SR YR A Ak [1] 32 4 — B0 5 0 SOn] A8 e () s D B
1w
o ffiH] owl:equivalentClass FiAFKZ G LHEM KR,
o M rdfs:subClassOf ik HE AR B 5 0K R
o ffiH] owl:sameAs KR L ENM KR,
2) RARPMH:
o AR SRR 0% RN E H RO JE X IWFRHESS R (W part_of. has_part. participates_in.
occurs_in LLJ% interacts with %5);
o AR TR BRI RO RN, RlIEId owl:propertyChainAxiom & X E AR AR, (HALRE:ATHE
PR
o AEEEE X RO H A K RELBIE A I LEME”.
3)  XFFUIE:
JRLXT 1 SO TR 45 R AT RGIIE, THIREES 5 B R — B 518 e B . Bk TR A4
o —HUWERIE: BRAPSAMRBLN 5 I R B E AL A
o FEELMEREY: WAORITA BRI RASC R ESE X W8 &L ERERE R
o WFFFICTE: BIEESLE LT K (alignment mapping table)”, FREUHI AL, AP R N ok
RFUEN KR NERR. REECRRTE), HAETTEIRE 0 S HRIE S5 AR
o JREVPAL: XX A RO AER S v 4 AT N T EAR A SRS, T RS IR

5.4.4 X REAREIT

B XY AT E B M 5 rh Z AR B, R4 2 B 75 3R AR 347 SRR A AL ) i 72
HEFEAS FIAEAR 2020 RS 25 JBPERIZRIA) O R, HF BT 4 R RIEE 5 — B 515 CE H B &Y
(25 2 SR AR AT B AT IR
5.4.4.1 §pi@s

T AR FINE S, N TSR 1 U7 S BE YR o vl B SRR AT DLRIE B SR 1 — 2K
PEFVERTE A, AR T AT R 2 [0 FE 2 H i FEME T K R 1 BEaR 1 3 a2 N A2 11 /s o B0 b

R 1B R E e A b e

THETAZF | RDOF/OWL Bt | 8

KD * KME—FRIRFT, NEMmATRNME—, B&TMEITK IRL

bR * rdfs:label KR HERFR, NFE. B AUk 2 E . DN A IE S L.
&S * IA0:0000115 FE MG B o STRANE G AT RHIIE,  BIREMT R IAMEE 5

Bl dcterms:creator TSR ARERIFECCHR . AarE . _FWEARAR) & St N (ETT BAL).

g

X T 20 E A AR BUE S WO R SR TR 2 AN R S IR

10
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il <rdfs:label xml:lang="zh” > Ifil. s </rdfs:label>

o

rdfs:label "Ifl. £ "@zh

5.4.4.2 FhiaEM

X T FRIEHTE SO EER S5 M TF R IETE, vl e SUHT AT 5@ 1 (object property) (4 J& 14 (data
property) 83 ¢ J& P (annotation property). FTA JEB RIS W e EH HZ R RZ 4K RO TAO)FHICA

KF, AL ER P .

W R R 40 RO IR E SCEMT . S5 GE— ATSRFRAER RN, AR R A A m AR U S . R

2 JEoR 1 W SR L AL K R e B bR v

R 2R i e B b v

TCHIETZH | RDF/OWL @ | i

JEPERR IR+ JE I ME— AR IR, BRI IRL, FE7EAy 46 = (A AR IEE—

JE k2 rdfitype ;ﬂéf—i;ﬁ %?i%ﬁ:fiiﬁfgg;z;;:Propeft}’)\ #(43 J& 1 (owl: DatatypeProperty)

Pz rdfs:label JRYERIRRAER R, PIIE SCHIRG. (AR .

E IA0:0000115 X & PRV SCREATAE B E S, LRSS B ] B S iE R

elfeiea dcterms:creator TO SRR 11 BB o B AR LA
e n GBI AL, . KM (Functional). 3% B8 $PE (Inverse functional).

Xt 5@ PR AE A%36 M (Transitive)  XJ R PE(Symmetric). AXFR I (Asymmetric). H
(Reflexive)s JEH K (Irreflexive) 5 o

5% rdfs:domain BT R & F R AR R R A

Ja rdfs:range e iZE e BARds. BdE R e e .

SRR BRI SCRIE(S B AR bRt sscimk) .

R ST

5.4.4.3 FhiEHKExFR

BEGRE ST S, NARIE AR S T SRR, e S R BT R R . KRR R E L
FVE XY R E AN, @l AR R, AT IRAARTE U L% 2510 S B B — L, mIE
BLII
FRIA) K 08 XEK
D MARERASHIE R 20 5 — AN A R LIB R G (1s-a);
2) RIESCAMNISERET OE LaE HRIPRMES RN is_a. part_of\ has part. derived_from.
participates_in %), BUE FTIAD IR @ LSRR R R

3) BHGIRIA ¢ R MARERIE OT iE M. AR, EEARIEIMKE Z O R

4) B SRR AP AR, FNAF A &R B E (Quantifier Restrictions), RFIK 2 71 0 4 1 K
RINAFAEVE LA R ELR

5)  FITA 2RIE] ¢ FR I8 R AT B AHE PN LR S 5 E

6) NERIEER—EHME S BN, B A% — 8280 5¢ R BR (Inter-class Relation Template) & SBr
WK P)E LI .

5. 4.5 RMARM T IETE AR

[ owl ARG IR CEE . MIRAEAR IRI. WA IRI. Afhri, R FIVEarE S, B
SCREARIAE I ANE L. BARIN IR W] 225 B L 22 AT R e SEBR 56 3 870 Fld RS

Bt
=
=il
i
N,
&
Fm

ARG ER AT, BAERIEZE —2 . S5 5e Bk, Jols e sk X

11
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S R, BRRAARNE R R A SN EE R, TS HBME TR S N TR ZILF S,

250 N A AL

1) B

M3 T#F G OWL 2 DL B BN PAT 2, HEFRENRERE X R; HHEEHR)E, M
PR LS8 B aUE AL, DR RGE AR, JEE LT TU AR AR, RAIRTEE X E5E& . 14
) BRI

2) &5 —HRE

FEXT AR IR ZIREER DR AT R RAAIGIAT — B A NAZ SN AR 5] H AR E 2.
] bR A4 B YR AR PR ARF (IRT) K iy 44 2[RV C B (40 AE A 12 5 97 1R 1) I A AN — 350208 L BT 4 A RN 2 53 b K 45 1n)
DUB R AARAE 1B 5 O R AN M 2R I s B 5 — 3

3) 7 i P

AR YR TG e SCIRTRE 7 0] R ASAAR ()38 SC7E a5 Y0 B HEAT VP4l s PR Ad@ g ST SPARQL A if (Wl
ASK. SELECT. CONSTRUCT %5)4uF A4 A2 15 6 i 1At M S 0002 10 ) A5 X PPAL &5 SR 5 T H AR AS
—HHIER S, N REBIRIAN FREGE BT, DU R AR 20158 B 5 1520 H bR R FE— 21

4) JUEIE SER e

N AN FE B AR AR RE R, EREAAFRRAT . BCARPRIRRT . AR, R SV i N 2, B
PROCEHR IR e WA B, SRR RIR RO — 2 ARG B2 R A & B A4 3
TAE.

5) k& L4 5 A Ak

MARYE RAT TR, BEKAIERIAAK S H A OWL. SKOS Z555 S raERIE ) e ps 2 AR A&
RIS AL T I i) @A N AB IR RS T, DA OR R AT SO g — . WA 5E
HERN ol = AT B

12
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Mi & A
(FR4)

A FEEYEZF KRR

LR o3 A2 B ASFRAE RIS, 48 8 AR W IR 22 FE A4 Biological Study Ontology(bso) 7~ 7~ 45
RAE ) TR N ROBOT(—N AT B FH T FF IS A M = 22 AR AR 1 i 24T T ) A Protégé(A A mT #4L T ).
SERRF R AT IR T ek TE, 3 vl BATEFE AL TR (W: ontofox. Zooma. NCBO Annotator.
SPARQL %5 )58 AA T K TAE.

1 BEAREHTI B AR

AT BRI B AE R A AT FUAR, L322 H I8 B G AR HE A A2 P B 22 U 0 L KR, PAfeEAS
[F) A= B A B e AN R G IR B L 5 5 LA . R R b, AARBER RIS — ARiE . E SO
DI ZIARIR AR, IMTAES AR RSSO R . RN, @R AR AR AR R i A2,
et — e RERAEL, TR TEN RAETT AR B8 H An . FOEVE R @R %, IR
SIS & AR S S HARAE

2 FREFRRAE
A FREAR I 0 2 ) B2 22T T2 ASAR S —Fft ] T an AL G W 2 220 7 vb i e ) & R . it
SIS AR A HE o AT AR E AL AR AR . I T R SR A, RE A AR SR AR SS Wk AL B .

R A1 ARG R A B A TR A A 5 i

BIRB IR ] H54 | ik

, BFO & — Mg s s A TZ A . AR HEIARLE
AT Basic Formal Ontology | BFO HAEE@HEME, wxR. BRE. oSfE. 2B R E
X33, AT3E T A .

B NN Relation Ontology RO RO AARIRHLES 2 AMRIL I G R KAM.
=T B Ak Information Artifact IAO TAO B Rk 2 B 544k () A1k
Ontology
AW AR A AR A ;)ntol(?gy for Biomedical | o FE 45 206 I P 7
nvestigations

ey T e P : ) NCIt ##tT —BH 1. FEARARIE, e TEE
S [ [ O FEM 72 Tia 8t | National Cancer Institute NCIt MM 0T GRS, 25m. Sk,

Thesaurus
! EEEES

3 FAEBHEAME

FEAEMIBR AR T, WHoesiit s SER AR BANSEIG it L B AR 7y, AR B L, B
JUE TRV BARRESE . THERRE . SEIR AR B R LA, B SR 45 R A HER PR AT AT a4 . SRR TE
FERGRE, TSI K B AR A P R BOR T B

XTI, EFH BT IUVNERE: HACRE. SLia il Bt ss,

FEACR AR AR AT TS A5, T2 S 5 S0 A TN A0 K0 Ak B 1) S it o AR AT 7T I AN SRR
R P IE AR AR R T, W LRSS ORI, SR AL s

SIS A A MBS 20 FE Th SRR T, Bl AR A e T AN E SR AR AR AR B R ER
AWMV S & & SRR, AU LI D BRI, DU iR ZE AT A
ENIDEATE

B B R AR AW TR A — A, EXTSER AR AT R A AIARRE, AT A5 R A

i

BT BN E RSO, ARG 7B AL PR AR AT AR,
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organization

has affiision  hes role

person has role role

publication has_contact study design
has_publication ! has_design
Ty g rotocol
( | ) | has_protocol 4

[ biomedical study ]:—has_factor4>l experimental factor }isﬁabnut[ experimental variable]

T~

\

’ ]
is_part_of is_part_of is_part_of
H ] H
L specimen collection I [ assay data processing has_data
- — P . N :_7—_T; '
has input \ has input / has device \ has_input \
has_output has_technology \ has_output / has_output
v N
specimen [technology] [ device J [measuremem datum } data item

KA1 AP EAT AR AR

4 BT RIPEARAAEH
BEXT ] 2 B B ZE DR SR FEAAR BT, SR AR SO SELAR R : TUE M > 2 RS-> 3
JE5 e, KBV R A AR BRI W A2 P

measurement datum

experimental variable

technology

enericall g , g1
iependemy ’ information 1—-______‘ publication

content entity
study design

plan specification | protocol

specifically _| function experimental factor

continuant[¢ | dependent

continuant role

data item

continuant

specimen

device
independent

- material entity
continuant

entity organism

B A2 AW T 5 AR U S5 1)
PR BRI T AR R S DR AR A — B N

il

person

occurrent
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4.1 MEME
AW AT AR R F B AT A AR (BFO)VWE N THEHEZE (B 1), X AEAF A AR ] LL4k 7K BFO
RS, SRR GE R o HARSZELRS, WA owliimports JC8E R L TN o IX (15 B AR AR T L4k K BFO
RS, BEMSER . aRB18S (bso_dev.owl) T :
<?xml version="1.0"?>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:dc="http://purl.org/dc/elements/1.1/">
<owl:Ontology rdf:about="http://purl.ontochina.org/ontology/bso dev.owl">
<owl:imports rdf:resource="file:///D:/bso/backbone/bfo.owl"/>

</owl:Ontology>
</rdf:RDF>

42 FEBSE

AR ZEWT AR H TAO. OBI. NCIt S5 RIEAMNE AT EAREIAT RS . AN, FHREE
3 AR SR T ARG O G5 RGP S PR AT AR T AR B AR P e B0 MR A A R B A A A T 5 1
PR

4.2.1 AERREEILIA
e 2 FOARARTE RS 2 ARRES, 435 L TAO H ) “information content entity”, OBI H[J*plan
specification”, F1 NCIt #[/]“Organism”. “Organization” “Person” % ARiE/ENFIT-, MRIEA A FEH
HARA AT RO, By 78 N AR b BEAT S R 75 ZEER A S A4, DLHERSEIARTE E o 3K
B R AT LN € IS AR 5 LB AR 5o AT RN ST DU TR SR S BLRE T 1 A Hedhi 32
N HE R R T8 OBO foundry ) robot IH M iao.owl A% A4+ PL“information content
entity” JyFf§- S BUBLHR (1) 7= B AR
robot extract --method MIREOT --input ./backbone/iao.owl
--upper-term "http://purl.obolibrary.org/obo/TAO_0000030" # information content entity
--lower-term "http://purl.obolibrary.org/obo/IAO_0000027" # data item

--lower-term "http://purl.obolibrary.org/obo/IAO_0000311" # publication
--output ./modules/iao_extract.owl

SRELE AT A5, 8 owliimports B4 SN H bR AA L (bso_dev.owl). #4547 1AO.
OBI 1 NCIt 2+ E A 5 1Y B bR A S-S5/ an il A2 Fros.
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Class hierarchy: EFlE M E
Asserted
v @ owl:Thing
1@ assay | ORIEH

-4 entity
1’. continuant
@ 'generically dependent continuant’
v ® 'independent continuant’
. b @ immaterial entity’
v @ ‘material entity’
- 'fiat object part’
: object
: - 'object aggregate’
l- - 'specifically dependent continuant’
B @ occurrent
%@ 'information content entity’
- i) 'data item'
v @ document IA0E A
i publication
- @ 'measurement datum’

rganism
- Organization NCITEFH

,___‘ Person
¥-® plan spemﬂca’ﬁon

- @ protocol
- @ 'study design’ OBIZF

- @ specimen
Kl A2 ARSI GBS NG 1) B AR AL

br T EH P EAREARIESL, 22D 20 TR IS AFAEIR 22 98 &R (W1: has role. has input. has output
), MTRERR, BMAAHEEEH RO A E CHTRERR. KRAEHFRAEZHHEEL, ]
LA H robot A ro.owl SCHF e o S, AR5 S EI HARAA T R ZE . 01T

robot extract --method MIREOT --input ./backbone/ro.owl
--upper-term "http://purl.obolibrary.org/obo/RO_0000053" # has characteristic
--lower-term "http://purl.obolibrary.org/obo/RO_0000087" # has role
--upper-term "http://purl.obolibrary.org/obo/RO_0000057" # has participant
--lower-term "http://purl.obolibrary.org/obo/RO_0002233" # has input
--lower-term "http://purl.obolibrary.org/obo/RO_0002234" # has output
--output ./modules/ro_extract.owl

ReaFeja M58 R/ PN HARAMSC E, BRIR ARG A3 Fios:

Object property hierarchy:

|Asserted ~

v owl:topObjectProperty
v--mm'has characteristic’
. -mE'has role’
VB8 'has participant’
- H'has input’
- 'has output’

K A3 RRFEELEH

4.2.2 EXHFERADA
AW S AL B S 2 AR RIS, BRI rdfs:subClassOf I8 78 L ARG [ 15016 &
KBEATIE 55 Blan: ¥ TIAO AKRif“information content entity” X} 5% £] BFO A& “generically dependent

continuant”. AILANEE—AN4 A alignment.owl AR, FEIZ SO AR B 40 T 38 XS5 R R
<owl:Class rdf:about="http://purl.obolibrary.org/obo/IAO_0000030">
<!--BFO:generically dependent continuant-->
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<rdfs:subClassOf rdf:resource="http://purl.obolibrary.org/obo/BFO_0000031"/>
<rdfs:label xml:lang="en">information content entity</rdfs:label>

</owl:Class>

T/BIA XXXX—202X

FoAth 75 20 HFPRIEARTEA HARARTEWR A2 Fron. SEM0E SO 555, #4 alignment.owl SCIFFA
B HbAE T . BE TR ARIETE Bl SO0 7R 45 F i A4 .

R A2 PRAMAE S

KIFAE HRIF A BArARIE Ep 7N
information content entity 1AO generically dependent continuant BFO
measurement datum IAO information content entity IAO
plan specification OBI information content entity 1AO
specimen OBI material entity BFO
assay OBI process BFO
organization NCIt material entity BFO
organism NCIt material entity BFO
person NCIt material entity BFO

Class hierarchy:

|Asserted |

v @ owl:Thing

v-@e

ntity

v @ continuant
v @ 'generically dependent continuant’

v @ 'information content entity’
@ 'data item’
v @ document
.~ @ publication
- @ 'measurement datum’
v @ 'plan specification’
@ protocol
@ 'study design’
7@ independent continuant’
b @ 'immaterial entity’
@ 'material entity’

'object agaregate’
- @ Organism

- @ Organization

- @ Person

- @ specimen

- @ "specifically dependent continuant’

v @ occurrent
v @ process

assay |
history

@ ‘process profile’

- @ 'process boundary'

- "'spatiotemporal region’

43 EXT BESAREIT
4.3.1 Pk

- @ 'temporal region’

Kl A4 FEARMARE U FF

T ZoRBIA R ) B A ARTE: biomedical study. specimen collection %%5), i 61 & #2177
SCIAE XA o ARAEAL I AR AT DLORUE BT 82 8 1) — B AEE, AR T AT K #2850 A

PEIT A
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ROBOT #fft 7 — MR XS I AR AR IEAE R AR G HAEHP R — MR FERI(CSV)CHE, iR T
— M EARSARBIZE . BRI, 455FR 1 FisiIME BER, W REER ik
A3 PR

R A3 BIGAAER (bso_classes.tsv)

Class ID Entity Type | Label Definition
ID TYPE A rdfs:label A definition SPLIT=|

biomedical A biomedical study is a process that realizes the steps of a
bso:BSO_0000001 | class stud biomedical study design. A detailed examination, analysis, or

Y critical inspection of a subject designed to discover facts about it.

bso:BSO_0000002 | class specimen A process with the objective of collecting a specimen.

collection
bso:BSO 0000003 | class data . A series of operatllons. on data.by a computer in order to retrieve or

- processing transform or classify information.
. The application of scientific knowledge to practical purposes in any

bso:BSO_0000004 | class technology field. It includes methods, techniques, and instrumentation.

experimental An independent variable manipulated by the experimentalist with
bso:BSO_0000005 | class fa cptor the intention to affect biological systems in a way that can be

measured by an assay.
experimental | a variable whose values are independent of changes in the values of

bso:BSO_0000006 | class

variable other variables.
An object intended for use whether alone or in combination for
bso:BSO_0000007 | class device diagnostic, prevention, monitoring, therapeutic, scientific, and/or

experimental purposes.

B, {8 robot template iy 2 R ARE AR S (bso_classes.tsv) 3 H Ay owl g 2O

robot template --input ./bso_dev.owl
--template ./templates/bso_classes.tsv
--prefix "bso: http://purl.ontochina.org/ontology/"
--ontology-iri "http://purl.ontochina.org/ontology/bso_classes.owl"
--output ./modules/bso_classes.owl

¥ bso_classes.owl FAF| HARAAA A F, IITHIE G AR SE & A5 Bis:

Asserted ¥/

¥ owl:Thing

-4 'biomedical study’
- 'data processing'
-l device

.""'. entity Egﬁ(class)
- 'experimental factor
- "'experimental variable'
@ 'specimen collection’
- technology

B AS #rak

43.2 FHEMN
X T R E ORI SRS, ] @@l e SOtk s Bl . He 205 3R i 282K 0L, e
“H 2 W R MR IME BER, W INE A4 TR

L A4 HriEJE BN (bso_properties.tsv)

Property ID Entity Type Label Definition Property type Property Characteristic Domain Range
D TYPE A rdfs:label A definition SPLIT=| PROPERTY_TYPE P% CHARACTERISTIC DOMAIN RANGE
bso:BSO 0000008 object is part of a core relation that holds between a

property part and its whole

A system, structure, substance, or

has component concept contains one or more specific
components or elements.
Individuals, organizations, or
has publication institutions that own or publish some subproperty has component biomedical study publication

form of publication.

object

bso:BSO_0000009 property

object

bso:BSO_0000010 property

18
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Individuals, organizations, products,
R object . or systems have specific attributes or .
bso:BSO_0000011 property has design characteristics shaped by creative subproperty has component functional
activities.
An individual, organization, system,
| object or process follows or has a set of
bso:BSO_0000012 property has protocol established rules, procedures, or subproperty has component
codes of conduct.

$e JEm VERSRR ST AT (bso_properties.tsv) 5 ey owl A% AL
robot template --input ./bso_dev.owl
--template ./templates/bso_properties.tsv
--prefix "bso: http://purl.ontochina.org/ontology/"
--ontology-iri "http://purl.ontochina.org/ontology/bso_properties.owl"
--output ./modules/bso_properties.owl

4 bso_properties.owl S A H VAR, AR I0HT R I 5 ARG W] A6 Fis:

Class hierarchy: 7)1 = ) ] ions | Object Property Usage |
| Annatation property hierarchy | Datatypes Il Annotations: ‘has publication’

| Data property hierarchy Individuals by type |
| Object property hierarchy |

abel [type: xsd:string]
has publication

Object property hierarchy: 'has publication’ [0 = =

e - - -] Asserted ~
'v-#m owl:topObjectProperty

‘textual definition’  [type: xsd:string]
Individuals, organizations, or institutions that own or publish some form of publication,

- 'has affiliation’ -
- 'has characteristic’
= has role’ Description: 'has publication®
. 'has component’ Dl
.--m'has contact’ I
= 'has data’ Inverse functional
. 'has design’ 0
.mm'has device' ] Transitive has component’
mm'has factor'
= 'has protocol’ Symmetric
[~ o pubicaton s
= 'has technology’ L
. 'has participant’ Reflexive
.- mmhas input’ Domains fintersaction)
~--m'has output’ Irreflexive @ ‘biomedical study’
=i about’
m.is part of'

Ranges (intessection)

@ publication

K A6 Frait

4.3.3 FIAERR
B HET, R (class) R MSIAEAEN), Bl XU @Ry ), B RAAR S ARIE 2 )i
WHESL R R ST RAE, WA LUEHCRSEEL, Wk A5 Fis.

L A5 HHE KRB (bso_relations.tsv)

Class ID Class Type Class is part of has input has output

D CLASS_TYPE C% C''is part of some % SPLIT=| C 'has input' some % SPLIT=| C 'has output' some % SPLIT=|
bso:BSO_0000001 subclass process

bso:BSO_0000002 subclass process biomedical study Organism specimen

R R AEAR S (bso_relations.tsv) 85 4 owl % 2S04
robot template --input ./bso_dev.owl
--template ./templates/bso_relations.tsv
--prefix "bso: http://purl.ontochina.org/ontology/"
--ontology-iri "http://purl.ontochina.org/ontology/bso_relations.owl"
--output ./modules/bso_relations.owl

K bso_relations.owl FA B HARAESCAF,  IRINHETR R IR ARSI A7 PR:
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Class hierarchy: 'specimen collection’ B[=100E] | Class Annotations EElass Usage |

+
1‘ [=+ | = L S Description: 'specimen collection’
v-- @ owl:Thing Equivalent To
v @ entity
@ continuant
v @ occurrent SubClass Of

k.

@ ‘has input’ some Organism
‘biomedical study’ @ 'has output’ some specimen

‘data processing’ @ 'is part of' some 'biomedical study’
history @ process

‘process profile’
| 'specimen collection’
process houndar\r' General class axioms
‘spatiotemporal region’
p-- @ "temporal region’

SubClass Of (Anonymous Ancestor)

SN PN P

4.4 HMAEETEIEREIR

AR INFE RS B s AEE 2 R AR R R i — 884y, B FImAAR S . ok
PEAGIE R, RTHA E S AR . BB R AR RS B AMRLR. fldE. K
FiHM. R,

robot annotate --input ./bso_dev.owl
--annotation dc:title "Biological Study Ontology"
--annotation dc:creator "bmicc"
--annotation dc:date "2025-10-12"
--annotation dc:description "Biomedical Study ontology(BSO) used to demonstrate best practices for ontology
construction."
--output ./bso_dev.owl

4.5 FBEEH

1E H b AR SCH(bso_dev.owl), ff R T K& import K8 75K T N A0 B AR e AR AS A B
(OWL F B SUfR) e N T AR — AN SRR (BREARTE. B, KRE), TEXNIHSAMN OWL
AT A BRI

robot merge --input ./bso_dev.owl --output ./bso_merged.owl

4.6 XEFERK
i HermiT EFEHLMEATHERE, nlfQ AAMZ SAFAEA—ZEA LR, FHFEmE.

robot reason --input ./bso_merged.owl --reasoner HermiT --output ./bso_reasoned.owl

AR TR EA AR AR Bl RIEBURIEAT 2 e fiE 55

robot report --input ./bso_reasoned.owl --output ./report.tsv

£ A6 BN T HERARIE 36 2 B 1 T BEAFAE A RS B
* A6 RERRIR

Level Rule Name Subject Property Value

The official OBI definition, explaining the meaning of a class or
ERROR multiple_definitions 1A0:0000115 T1A0:0000115 property. Shall be Aristotelian, formalized and normalized. Can be
augmented with colloquial definitions.@en

The official definition, explaining the meaning of a class or
ERROR multiple_definitions 1A0:0000115 1A0:0000115 property. Shall be Aristotelian, formalized and normalized. Can be
augmented with colloquial definitions.@en

ERROR missing_ontology license | http://purl.obolibrary.org/obo/bso.owl dc:license
ERROR multiple_labels 1A0:0000111 rdfs:label editor preferred label@en
ERROR multiple_labels TA0:0000111 rdfs:label editor preferred term

ARTT R TR SR (E BB IR R, ERW 2 ERNIE.

20



T/BIA XXXX—202X

4.7 R RAG
FEIERKAAT, BE B ARAAR I E bRl B IRAR IR SRR A S B, P oRME—ARiRiZ Ak

robot annotate --input ./bso_reasoned.owl
--ontology-iri "http://purl.ontochina.org/ontology/bso.owl"
--version-iri "http://purl.ontochina.org/ontology/2025-10-12/bso.owl"
--output ./bso.owl

ZE, AR, AURAT N AEY R AR B 5 K
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