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2 NLP (Natural Language Processing)
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5 Davis et al. 2007
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! Class or Entities

2 Instances or Individual
3 Properties

4 Restrictions and rules
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! Knowledge Representation Language
2 KL-ONE

3 Ontolingua

4 Classic

S LOOM

¢ KIF (Knowledge Interchange Format)
" CycL

8 Uniformed Markup Language

2 OWL (Ontology Web Language)

19 HTML (Hypertext Markup Language)
1 XML (Extensible Markup Language)
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'W3C (World Wide Consortium)

20WL2

3 Kalibatiene & Vasilecas

4 F-Logic (frame Logic)

> OCML (Operational Conceptual Modeling Language)
¢ DL (Description logic)
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! Gémez-Pérez, Fernandez-Lopez and Corcho 2004
2 HTML (Hypertext Markup Language)
3 XML (Extensible Markup Language)
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2 KIF (Knowledge Interchange Format)
3 Ontolingua Project

41SI (Information Sciences Institute)
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! N-ary Relations

2Li

3 OCML (Operational Conceptual Modeling Language)
4 KMI (Knowledge Media Institute)

5 Open University

¢ Backward Chaining

" Forward Chaining

8 F-Logic (frame Logic)

% Karlsruhe University

19 Object Oriented Programming Language
1 XOL (XML-based Ontology Language)
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! OKBC (Open Knowledge Base Connectivity)
2 SHOE (Simple HTML Ontology Extension)

3 University of Maryland

4 Subject

5 Predicate

¢ Object

7 RDF-Schema
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"' OIL (Ontology Inference Layer)

2 On-To-Knowledge

3 DAML (DARPA Agenet Markup Language)

4 DARPA (Defence Advanced Research Project Agency)
S DAML+OIL
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<?xml version="1.0"?>
<Ontology xmlIns="http://www.w3.0rg/2002/07/owl#"

xml:base="http://www.semanticweb.org/irandoc/ontologies/2020/8/initial_ont.owl!"
xmlins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:xml="http://www.w3.0rg/XML/1998/namespace"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"

ontologylIRI="http://www.semanticweb.org/irandoc/ontologies/2020/8/initial_ont.ow
">
<Prefix name="owl" IRI="http://www.w3.0rg/2002/07/owl#"/>
<Prefix name="rdf" IRI="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"/>
<Prefix name="xml" IRI="http://www.w3.0rg/XML/1998/namespace"/>
<Prefix name="xsd" IRI="http://www.w3.0rg/2001/XMLSchema#"/>
</"#Prefix name="rdfs" IRI="http://www.w3.0rg/2000/01/rdf-schema>
Jls Ol geas .:.:/.?u_»up;'h_.im el s L 6\5&[}5;}13 S sbaS sl s
OF Jolie (552 03T Go b 5l g smdsn pl 5 Sl (sl i 55 50 3550 55> XMibaSE
LU 4l S o jatetie owlid gws 31y ol F556K ja 5nslse ple s o SbSL
ol il 515 g sy pokd b sla pwlis man jaia oS ol sw &S Sl g
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Annotation Property < 5 g sl .Y-Y-¥
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<Declaration>
</"AnnotationProperty IRI="#Translation>

<Declaration/>
<Declaration>
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</"AnnotationProperty IRI="#Related_Term>
<Declaration/>
<Declaration>
</"AnnotationProperty IRI="#Status>
<Declaration/>
<Declaration>
</"AnnotationProperty IRI="#Scope_Note>
<Declaration/>

Jto L1l LOT ( S35 cpl 5SS a5l oslinal gl a5 5,8 15 a5 5550 L S5yl
pwuu;mog;jt{(@o;)ﬁ,\p\vg,y o) b s dish G bl 3 VL sl

Al dal g | ge o
Object property < g5 9 Slxs F-Y-V

Sl sl oo edeiin i sun j3 15l WIS ou o lae Ll LWObject property
o= Jsb 3 1asl L Annotation property wiles ¢ —wli s 53 35058 ol 5l esle !

) oo s et BB 53 S 5s opl 51 o 5 ST ips gy il e L s
.Lkédauuu

<Declaration>
</"ObjectProperty IRI="#has_role>
<Declaration/>
<Declaration>
</"ObjectProperty IRI="#part_of>
<Declaration/>
<Declaration>
</"ObjectProperty IRI="#has_output>
<Declaration/>
<Declaration>
</"ObjectProperty IRI="#has_primary_output>
<Declaration/>
<Declaration>
</"ObjectProperty IRI="#has_input>
<Declaration/>

B Clo £950 LYY
oMl Catlo (gl . bsd sl LOT UMl b Izl o bl s 53 b WIS sl (gl
o8 52 ST ST (ST ol el gl w035 0l 3 25 Dl L 5 OIST ol o
A Lot ad 8 k5 535 g et b 8 053 ggde a (51 OT sl o8 5 aslizHNaws |

s o Ol |y WIS &S5 0Nl 5

<Declaration>
</"Class IRI="#p21569>
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<AnnotationAssertion>
</"AnnotationProperty abbreviatedIRI="rdfs:label>
<IRI>#p21565</IRI>

<Literal> ..l JS</Literal>
<AnnotationAssertion/>
358 gn 0315 Lo (sl y SIS o 3 ST OT (6l 5 0358 oo dalis a5 5 5b0Lan
Jols op STl 457 550 L8> 55k e ath s 5 IS 58 WIS ol ol den 5 D0l Sl sl
S | IS Julis B d N Annotation property ,is ;> « .| Translation ;}1)
P21565 oa WS

<AnnotationAssertion>
<"AnnotationProperty IRI="#Translation/>
<IRI>#p21565</IRI>
<Literal>chloramine</Literal>
<AnnotationAssertion/>

Ssd o o3lainl glie 54, 55 WANNOtation property L. sl
Dgh o Jos 5 Sysea b WS 5 Sl ol
<SubClassOf>
</"Class IRI="#p21565>
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Antibiotic Resistance Ontology
Apollo Structured Vocabulary (Apollo-SV)
Compositional Dietary Nutrition Ontology
Uber-anatomy ontology
Sickle Cell Disease Ontology
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glycine Sub_class serine family amino acid
glycine has role neurotransmitter
glycine has role micronutrient
glycine has role nutraceutical
glycine has role hepatoprotective agent
glycine has role ec 2.1.2.1 (glycine hydroxymethyltransferase) inhibitor
glycine has role nmda receptor agonist
glycine has role fundamental metabolite
glycine is conjugate acid of glycinate

Ooo0ooooooao


https://www.ebi.ac.uk/ols/ontologies

74 O Slailpl s pole asbipMlas! 5l cwlid gows slx)

0o glycine is conjugate base of glycinium
o glycine is tautomer of glycine zwitterion
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o glycine has role neurotransmitter
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has_role
part_of
has_output
has_primary_output
has_input
characteristic_of
has_part
develops_from
capable_of
directly_develops_from
results_in_growth_of
contributes_to_morphology_of
produces
surrounded_by
connected_to
composed_primarily_of
produced_by
continuous_with
channel_for
extends_fibers_into
supplies
channels_from
distalmost_part_of
proximalmost_part_of
connects
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contained_in
derives_from/develops_from
disease_has_location
has_functional_parent
has_parent_hydride
adjacent_to
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o Found term: Cyanotic
0o Normalized term: Cyanosis
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o Found term: Left atrium fibrillated
o Normalized term: Left atrial fibrillation
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1 strychnine has role
ecto_classes_relation.txt

plio e a9y oo )

cholinergic antagonist

2 atropinehas role muscarinic antagonist dron_classes_relation.txt
3 benzodiazepinehas role gaba modulator
ecto_classes_relation.txt
4 pupation part of pupal development go_classes_relation.txt
5 ecdysteroid  Sub_class steroid cl_classes_relation.txt
6 ecdysteroid  hasrole hormone cl_classes_relation.txt
7 juvenile hormone has role hormone
cl_classes_relation.txt
8 protein biosynthesis  has output protein txpo_classes_relation.txt
9 gluconeogenesis has primary output  glucose
cl_classes_relation.txt
10  hematophagy has input blood ecocore_classes_relation.txt
11  protein biosynthesis  has output protein txpo_classes_relation.txt

12 gluconeogenesis
cl_classes_relation.txt

13 rotenone has role toxin

14 gibberellin Sub_class
ecto_classes_relation.txt

15  gibberellin has role

16  chromosome morphology
oba_classes_relation.txt

17  plastid part of cytoplasm

18  sarcoplasmic reticulumSub_class
zp_classes_relation.txt

19  vacuole part of cytoplasm

20  nasal mucosa part of nose

has primary output

plant hormone
characteristic of

glucose

phipo_classes_relation.txt

carboxylic acid

ecto_classes_relation.txt
chromosome

oba_classes_relation.txt
endoplasmic reticulum

maxo_classes_relation.txt
bto_classes_relation.txt

21  gastric mucosa Sub_class mucosa bto_classes_relation.txt
22 gastric mucosa part of abomasum bto_classes_relation.txt
23 mucosa has part epithelium ohpi_classes_relation.txt

24 mucosa has part

25  synaptic membrane
maxo_classes_relation.txt

26  cytosol part of cytoplasm

connective tissue
part of synapse

ohpi_classes_relation.txt

wbphenotype_classes_relation.txt
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27 axoneme
28 axoneme
29 nucleosome
30  chromatin

part of cytoskeleton

has part microtubule
part of chromatin

part of chromosome

31  odontoclast  Sub_class osteoclast
32  osteoclast develops from monocyte
33 osteoclast capable of bone resorption

cl_classes_relation.txt
34 neutrophil Sub_class
35  phagocyte capable of
maxo_classes_relation.txt
36  trophoblast  Sub_class
maxo_classes_relation.txt
37  trophoblast  part of blastocyst
38  luteal cell part of corpus luteum
39  adipocyte part of brown adipose tissue
40  adipocyte part of white adipose tissue
41  platelet Sub_class blood cell
42  platelet develops from megakaryocyte
43  platelet capable of blood coagulation

granulocyte
phagocytosis

44 eosinophil Sub_class granulocyte

45  basophil Sub_class granulocyte

46 neutrophil Sub_class granulocyte

47  granulocyte  Sub_class blood cell

48  granulocyte  has part secretory granule

cl_classes_relation.txt

49  spermatozoid develops from spermatid

50  spermatocyte develops from spermatogonium
maxo_classes_relation.txt

51  vitelline membrane  part of zygote
xenopus_anatomy_classes_relation.txt

52 ovum Sub_class germ cell
53  gamete Sub_class germ cell
54  splenocyte Sub_class leukocyte

maxo_classes_relation.txt
55  splenocyte part of spleen
56  myocyte Sub_class cell
xenopus_anatomy_classes_relation.txt

57  myocyte part of muscle

58  hepatocyte Sub_class epithelial cell
maxo_classes_relation.txt

59  hepatocyte Sub_class somatic cell
maxo_classes_relation.txt

60  hepatocyte part of liver

61  kidney cell Sub_class animal cell
maxo_classes_relation.txt

62  kidney cell Sub_class somatic cell

maxo_classes_relation.txt

embryonic structure

cl_classes_relation.txt

cl_classes_relation.txt

oba_classes_relation.txt
maxo_classes_relation.txt

cl_classes_relation.txt
cl_classes_relation.txt

cl_classes_relation.txt

maxo_classes_relation.txt
cl_classes_relation.txt

bto_classes_relation.txt
bto_classes_relation.txt

cl_classes_relation.txt

cl_classes_relation.txt
cl_classes_relation.txt
cl_classes_relation.txt
cl_classes_relation.txt
cl_classes_relation.txt
cl_classes_relation.txt

clyh_classes_relation.txt

bto_classes_relation.txt
maxo_classes_relation.txt

maxo_classes_relation.txt

xenopus_anatomy_classes_relation.txt

maxo_classes_relation.txt
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63  kidney cell part of kidney maxo_classes_relation.txt

64  oligodendrocyte part of central nervous system
cl_classes_relation.txt

65  schwann cell part of peripheral nervous system
maxo_classes_relation.txt

66  mast cell has part secretory granule
cl_classes_relation.txt

67  melanocyte  Sub_class somatic cell
maxo_classes_relation.txt

68  cell directly develops from cell ohpi_classes_relation.txt
69  protein biosynthesis  has output protein txpo_classes_relation.txt
70  gluconeogenesis has primary output  glucose

cl_classes_relation.txt
71 phospholipase Sub_class lipase txpo_classes_relation.txt
72 phospholipase has role phospholipase txpo_classes_relation.txt

73 blood coagulation Sub_class hemostasis
cl_classes_relation.txt

74 Dbile secretion has output bile txpo_classes_relation.txt
75  diacylglycerol has role second messenger

txpo_classes_relation.txt
76  cell growth results in growth of  cell cl_classes_relation.txt
77  pollen germination  part of pollination go_classes_relation.txt
78  chemotropism Sub_class tropism zp_classes_relation.txt
79  nasal mucosa part of nose bto_classes_relation.txt
80 nose Sub_class olfactory organ ohpi_classes_relation.txt

81 nose contributes to morphology of respiratory system
ohpi_classes_relation.txt

82  ocellus Sub_class sense organ lepao_classes_relation.txt

83  eye lenspart of eye spd_classes_relation.txt

84  eye Sub_class sense organ ohpi_classes_relation.txt

85  ear Sub_class sense organ ohpi_classes_relation.txt

86  senseorgan  part of sensory system ohpi_classes_relation.txt
87  qill part of respiratory system envo_classes_relation.txt

88 lung contributes to morphology of respiratory system
ohpi_classes_relation.txt

89  salivary gland Sub_class exocrine gland ma_classes_relation.txt

90  salivary gland part of mouth ma_classes_relation.txt

91  sebaceous gland produces sebum
maxo_classes_relation.txt

92  sweatgland  produces sweat maxo_classes_relation.txt

93  parathyroid gland Sub_class endocrine gland
maxo_classes_relation.txt

94  adrenal cortex Sub_class cortex maxo_classes_relation.txt

95  adrenal cortex part of adrenal gland maxo_classes_relation.txt

96  adrenal cortex contributes to morphology of adrenal gland
maxo_classes_relation.txt

97  adrenal medulla part of adrenal gland
maxo_classes_relation.txt



VA O Slal ) g pole asbizMas! 5l cwlis caws sl

98  adrenal medulla surrounded by adrenal cortex
maxo_classes_relation.txt

99  adrenal medulla contributes to morphology of adrenal gland
maxo_classes_relation.txt

100 seminiferous tubule  part of testis ma_classes_relation.txt

101 luteal cell part of corpus luteum cl_classes_relation.txt

102  corpus luteum part of endocrine system ma_classes_relation.txt

103 corpus luteum part of ovary ma_classes_relation.txt

104  follicular fluid part of ovarian follicle cl_classes_relation.txt

105 follicular fluid has part glycoprotein cl_classes_relation.txt

106 ovarian follicle part of ovary cl_classes_relation.txt

107 ovarian follicle has part oocyte cl_classes_relation.txt

108 ovarian follicle has part follicular fluid cl_classes_relation.txt

109 endocrine gland part of endocrine system
ohpi_classes_relation.txt

110 heart ventricle part of heart ma_classes_relation.txt

111 heart valve part of heart ma_classes_relation.txt

112 heart atrium  part of heart ma_classes_relation.txt

113 heart contributes to morphology of cardiovascular system
ohpi_classes_relation.txt

114  nephroncontributes to morphology of kidney
maxo_classes_relation.txt

115 pylorus contributes to morphology of stomach
maxo_classes_relation.txt

116 gastric mucosa Sub_class mucosa bto_classes_relation.txt
117 gastric mucosa part of abomasum bto_classes_relation.txt
118 gastric fundus part of stomach bto_classes_relation.txt
119  rumen epithelium part of rumen oba_classes_relation.txt
120 forestomach  part of stomach ma_classes_relation.txt

121  abomasum part of ruminant stomach
uberon_classes_relation.txt

122 stomach contributes to morphology of digestive system
ohpi_classes_relation.txt

123  brain stem part of brain bto_classes_relation.txt

124  brain  part of central nervous system ohpi_classes_relation.txt

125 brain  contributes to morphology of nervous system
ohpi_classes_relation.txt

126  rumen epithelium part of rumen oba_classes_relation.txt

127 mucosa has part epithelium ohpi_classes_relation.txt

128 mucosa has part connective tissue ohpi_classes_relation.txt
129 sternumconnected to rib maxo_classes_relation.txt

130 periosteum part of bone ma_classes_relation.txt

131 patella Sub_class sesamoid bone maxo_classes_relation.txt

132 patella part of knee maxo_classes_relation.txt

133 patella connected to femur maxo_classes_relation.txt

134 fat bodySub_class adipose tissue
xenopus_anatomy_classes_relation.txt
135 tendon part of musculoskeletal system ohpi_classes_relation.txt
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136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164

165
166

ligament has part connective tissue
maxo_classes_relation.txt

endometrium  contributes to morphology of uterus
ohpi_classes_relation.txt

myometrium  part of uterus ma_classes_relation.txt
sarcomere part of myofibril maxo_classes_relation.txt
sarcoplasmic reticulumSub_class endoplasmic reticulum
zp_classes_relation.txt

pleura contributes to morphology of respiratory system
maxo_classes_relation.txt

phagocyte capable of phagocytosis
maxo_classes_relation.txt

phagocyte capable of phagocytosis
maxo_classes_relation.txt

reticuloendothelial system part of immune system
uberon_classes_relation.txt

reticuloendothelial system composed primarily of phagocyte
uberon_classes_relation.txt

mast cell has part secretory granule

cl_classes_relation.txt

dermis composed primarily of connective tissue
ohpi_classes_relation.txt

sebaceous gland produces sebum

maxo_classes_relation.txt

sweat gland  produces sweat maxo_classes_relation.txt
gill part of respiratory system envo_classes_relation.txt
nose  Sub_class olfactory organ ohpi_classes_relation.txt

nose  contributes to morphology of respiratory system
ohpi_classes_relation.txt

pleura contributes to morphology of respiratory system
maxo_classes_relation.txt

larynx contributes to morphology of respiratory system
ohpi_classes_relation.txt

lung  contributes to morphology of respiratory system
ohpi_classes_relation.txt

paranasal sinus part of respiratory system ma_classes_relation.txt

air sac part of respiratory system uberon_classes_relation.txt

trachea contributes to morphology of respiratory system
ohpi_classes_relation.txt

oviductal ampulla part of oviduct bto_classes_relation.txt

oviduct part of female reproductive system ohpi_classes_relation.txt
vulva part of female reproductive system ma_classes_relation.txt
cervical mucus Sub_class mucus ohpi_classes_relation.txt
cervical mucus produced by cervix ohpi_classes_relation.txt

cervix part of uterus ohpi_classes_relation.txt

cervix continuous with vagina ohpi_classes_relation.txt

cervix contributes to morphology of uterus ohpi_classes_relation.txt
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167
168
169
170
171
172
173
174
175

176
177

178
179
180
181
182
183
184
185
186
187
188
189
190
191

192
193

194

195
196

female reproductive system  Sub_class reproductive system
ohpi_classes_relation.txt

bulbourethral gland  Sub_class exocrine gland
ma_classes_relation.txt

seminal vesicle part of testis maxo_classes_relation.txt
prepuce has part mucosa maxo_classes_relation.txt
male reproductive system Sub_class reproductive system
maxo_classes_relation.txt

cloaca part of digestive tract ohpi_classes_relation.txt

reproductive system  has part gonad ohpi_classes_relation.txt
endocrine gland part of endocrine system

ohpi_classes_relation.txt

endocrine system composed primarily of endocrine gland
ohpi_classes_relation.txt

ureter channel for  urine ohpi_classes_relation.txt

nephroncontributes to morphology of kidney
maxo_classes_relation.txt

bladder part of urinary system xenopus_anatomy_classes_relation.txt
urethra channel for  urine ohpi_classes_relation.txt

cloaca part of digestive tract ohpi_classes_relation.txt

sense organ  part of sensory system ohpi_classes_relation.txt

sensory system has part part of nervous system
ohpi_classes_relation.txt

parasympathetic nervous system part of autonomic nervous system
maxo_classes_relation.txt

parasympathetic nervous system contributes to morphology of autonomic
nervous system maxo_classes_relation.txt

sympathetic nervous system part of autonomic nervous system
ohpi_classes_relation.txt
sympathetic nervous system contributes to morphology of autonomic
nervous system ohpi_classes_relation.txt

autonomic nervous system  part of peripheral nervous system
ohpi_classes_relation.txt

autonomic nervous system  contributes to morphology of nervous system

ohpi_classes_relation.txt

peripheral nerve part of peripheral nervous system
ma_classes_relation.txt

peripheral nervous system part of nervous system
ohpi_classes_relation.txt
spinal cord part of central nervous system

ohpi_classes_relation.txt

brain  part of central nervous system ohpi_classes_relation.txt
brain  contributes to morphology of nervous system
ohpi_classes_relation.txt

central nervous system part of nervous system

ohpi_classes_relation.txt

nerve fiber has part axon cl_classes_relation.txt

nerve fiber extends_fibers_into  neuron cl_classes_relation.txt
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197
198
199
200
201
202

203

204
205
206
207
208
209
210

211
212

213

214
215

216

217

218

219
220
221
222
223
224
225

226
227
228

229
230

231

ganglion part of nervous system ohpi_classes_relation.txt
tendon part of musculoskeletal system ohpi_classes_relation.txt
flight muscle  Sub_class muscle bto_classes_relation.txt

blood has part blood plasma ohpi_classes_relation.txt
coronary vesselpart of heart ohpi_classes_relation.txt

coronary vesselcontributes to morphology of heart
ohpi_classes_relation.txt

mesenteric artery supplies intestine

ohpi_classes_relation.txt

pulmonary artery Sub_class artery ohpi_classes_relation.txt
pulmonary artery supplies lung ohpi_classes_relation.txt
hepatic artery Sub_class artery maxo_classes_relation.txt
hepatic artery supplies liver maxo_classes_relation.txt
artery channels_fromheart ohpi_classes_relation.txt

coronary vesselpart of heart ohpi_classes_relation.txt

coronary vesselcontributes to morphology of heart
ohpi_classes_relation.txt

blood vessel  channel for  blood ohpi_classes_relation.txt
heart  contributes to morphology of cardiovascular system
ohpi_classes_relation.txt

cardiovascular system part of circulatory system
ohpi_classes_relation.txt

cardiovascular system has part heart ohpi_classes_relation.txt
cardiovascular system has part blood vessel
ohpi_classes_relation.txt

phagocyte capable of phagocytosis

maxo_classes_relation.txt

reticuloendothelial system part of immune system
uberon_classes_relation.txt

reticuloendothelial system composed primarily of phagocyte
uberon_classes_relation.txt

lymph develops from interstitial fluid envo_classes_relation.txt
bile duct channel for  bile maxo_classes_relation.txt

anus  part of digestive tract ohpi_classes_relation.txt

anus  distalmost_part_of  digestive tract ohpi_classes_relation.txt
rectum part of large intestine ohpi_classes_relation.txt

rectum distalmost_part of  large intestine ohpi_classes_relation.txt

rectum contributes to morphology of large intestine
ohpi_classes_relation.txt

cecum part of large intestine ma_classes_relation.txt

colon part of large intestine ohpi_classes_relation.txt

colon contributes to morphology of large intestine
ohpi_classes_relation.txt

large intestine part of intestine ohpi_classes_relation.txt
large intestine contributes to morphology of intestine
ohpi_classes_relation.txt

duodenum part of small intestine maxo_classes_relation.txt
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232 duodenum proximalmost part of small intestine
maxo_classes_relation.txt

233 duodenum continuous with pylorus
maxo_classes_relation.txt

234 duodenum contributes to morphology of small intestine
maxo_classes_relation.txt

235 intestine part of intestine ohpi_classes_relation.txt

236 stomach contributes to morphology of digestive system
ohpi_classes_relation.txt

237 tooth enamel part of tooth bto_classes_relation.txt

238 tooth part of jaw ma_classes_relation.txt

239 tooth part of mouth ma_classes_relation.txt

240 palate part of mouth ma_classes_relation.txt

241 lip part of mouth ohpi_classes_relation.txt

242 lip contributes to morphology of mouth ohpi_classes_relation.txt

243 mouth has part part of respiratory system
ohpi_classes_relation.txt

244 mouth proximalmost_part_ofdigestive tract ohpi_classes_relation.txt

245  pancreatic juiceproduced by pancreas
maxo_classes_relation.txt

246 salivary gland Sub_class exocrine gland ma_classes_relation.txt
247 salivary gland part of mouth ma_classes_relation.txt
248 cloaca part of digestive tract ohpi_classes_relation.txt

249  pancreatic juiceproduced by pancreas
maxo_classes_relation.txt
250 pancreatic duct connected to intestine
maxo_classes_relation.txt
251 digestive tract part of digestive system ohpi_classes_relation.txt
252 digestive tract connects mouth ohpi_classes_relation.txt
253 trophoblast ~ Sub_class embryonic structure
maxo_classes_relation.txt
254  trophoblast  part of blastocyst maxo_classes_relation.txt
255 blastoderm Sub_class embryonic structure
zfa_classes_relation.txt
256 trophoblast Sub_class embryonic structure
maxo_classes_relation.txt

257 trophoblast part of blastocyst maxo_classes_relation.txt
258 Dblastocyst Sub_class embryonic structure
maxo_classes_relation.txt
259  Dblastocyst has part trophoblast
maxo_classes_relation.txt
260 Dblastocyst develops from morula maxo_classes_relation.txt
261 blastomere Sub_class cell clyh_classes_relation.txt
262 umbilical cord connects placenta

maxo_classes_relation.txt

263 chorioallantoic membrane develops from allantois
uberon_classes_relation.txt

264 allantois develops from cloaca maxo_classes_relation.txt
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265

266
267
268

269
270
271
272
273
274
275
276
277
278
279
280
281
282

283
284
285
286
287
288
289
290
291

292
293
294
295
296
297
298
299
300
301
302

303
304
305
306
307

pancreatic juiceproduced by pancreas
maxo_classes_relation.txt

urine  Sub_class excreta ohpi_classes_relation.txt

urine  produced by kidney ohpi_classes_relation.txt

bodily secretion produced_by exocrine gland
ovae_merged_classes_relation.txt

blood serum  part of blood plasma maxo_classes_relation.txt
blood plasma part of blood ohpi_classes_relation.txt

blood has part blood plasma ohpi_classes_relation.txt
lymph develops from interstitial fluid envo_classes_relation.txt
allantoic fluid contained in allantois bto_classes_relation.txt
oviductal fluid contained in  oviduct bto_classes_relation.txt
follicular fluid part of ovarian follicle cl_classes_relation.txt
follicular fluid has part glycoprotein cl_classes_relation.txt
cervical mucus Sub_class mucus ohpi_classes_relation.txt
cervical mucus produced by cervix ohpi_classes_relation.txt
mucus produced by mucosa ohpi_classes_relation.txt
nectary part of flower bto_classes_relation.txt

sieve tube part of phloem bto_classes_relation.txt

sapwood Sub_class secondary xylem

pso_classes_relation.txt

sclerenchyma part of shoot bto_classes_relation.txt

periderm part of integument ohpi_classes_relation.txt
endodermis  part of leaf bto_classes_relation.txt

endodermis  part of root bto_classes_relation.txt

pulvinus part of petiole bto_classes_relation.txt

nectar derives from/develops from nectary bto_classes_relation.txt
cutin  part of plant cuticle envo_classes_relation.txt

sieve tube part of phloem bto_classes_relation.txt

sapwood Sub_class secondary xylem

pso_classes_relation.txt
vascular bundleSub_class vascular tissue bto_classes_relation.txt
vascular bundlepart of leaf bto_classes_relation.txt
vascular bundlepart of stem bto_classes_relation.txt

root  develops from root primordium envo_classes_relation.txt
stem nodule  part of stem bto_classes_relation.txt

internode part of stem bto_classes_relation.txt

endosperm part of seed bto_classes_relation.txt

plumulepart of hypocotyl bto_classes_relation.txt

epicotyl part of plumule bto_classes_relation.txt

coleoptile part of plumule bto_classes_relation.txt
sapwood Sub_class secondary xylem

pso_classes_relation.txt

corolla part of perianth pso_classes_relation.txt

perianthpart of flower pso_classes_relation.txt

carpel part of gynoecium pso_classes_relation.txt

gynoecium part of flower maxo_classes_relation.txt

anther part of stamen ppo_classes_relation.txt
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308 stamen part of androecium ppo_classes_relation.txt
309 pollen derives from/develops from microspore
bto_classes_relation.txt

310 androecium  part of flower ppo_classes_relation.txt

311 nectary part of flower bto_classes_relation.txt

312 inflorescence has part flower ppo_classes_relation.txt

313 endocarp part of pericarp mondo_classes_relation.txt
314 mesocarp part of pericarp mondo_classes_relation.txt
315 pericarppart of fruit mondo_classes_relation.txt

316 fruit  develops from gynoecium maxo_classes_relation.txt

317 photoreceptor Sub_class sense organ dpo_classes_relation.txt

318 myocardial infarction disease has location heart
mondo_classes_relation.txt

319 pyruvic acid has role cofactor
maxo_classes_relation.txt

320 pyruvic acid  has functional parent propionic acid
maxo_classes_relation.txt

321 glyoxylic acid Sub_class aldehydic acid mco_classes_relation.txt
322 malonic acid Sub_class lipid zp_classes_relation.txt
323 malic acid has functional parent succinic acid

mco_classes_relation.txt

324 tyrosineSub_class aromatic amino acid
maxo_classes_relation.txt

325 tyrosinehas functional parent propionic acid
maxo_classes_relation.txt

326 phenylalanine Sub_class aromatic amino acid
maxo_classes_relation.txt

327 aromatic amino acid  Sub_class amino acid
maxo_classes_relation.txt

328 phenylalanine Sub_class aromatic amino acid
maxo_classes_relation.txt

329 methionine  Sub_class sulfur-containing amino acid
maxo_classes_relation.txt

330 methionine  has functional parent butyric acid
maxo_classes_relation.txt

331 tyrosineSub_class aromatic amino acid
maxo_classes_relation.txt

332 tyrosinehas functional parent propionic acid
maxo_classes_relation.txt

333 cysteineSub_class sulfur-containing amino acid
maxo_classes_relation.txt

334 glycine has role neurotransmitter
maxo_classes_relation.txt

335 tyrosineSub_class aromatic amino acid
maxo_classes_relation.txt

336 tyrosinehas functional parent propionic acid
maxo_classes_relation.txt
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337 phenylalanine Sub_class aromatic amino acid
maxo_classes_relation.txt

338 tyrosineSub_class aromatic amino acid
maxo_classes_relation.txt

339 tyrosinehas functional parent propionic acid
maxo_classes_relation.txt

340 cysteineSub_class sulfur-containing amino acid
maxo_classes_relation.txt

341 phenylalanine Sub_class aromatic amino acid
maxo_classes_relation.txt

342 glycine has role neurotransmitter
maxo_classes_relation.txt

343 methionine  Sub_class sulfur-containing amino acid
maxo_classes_relation.txt

344 methionine  has functional parent butyric acid
maxo_classes_relation.txt

345  cysteineSub_class sulfur-containing amino acid
maxo_classes_relation.txt

346  melatonin has role hormone cl_classes_relation.txt

347 methionine Sub_class sulfur-containing amino acid
maxo_classes_relation.txt

348 methionine has functional parent butyric acid
maxo_classes_relation.txt

349 beta-alanine  has role neurotransmitter
mco_classes_relation.txt
350 dopamine Sub_class catecholamine cl_classes_relation.txt
351 nitricoxide  hasrole neurotransmitter
cl_classes_relation.txt
352 histamine has role neurotransmitter
cl_classes_relation.txt
353 glycine has role neurotransmitter
maxo_classes_relation.txt
354  peroxidase Sub_class enzyme txpo_classes_relation.txt
355 peroxidase has role antioxidant txpo_classes_relation.txt

356 lipoprotein Sub_class conjugated protein
cl_classes_relation.txt

357 streptomycin has role protein synthesis inhibitor
phipo_classes_relation.txt

358 xylose Sub_class aldopentose mco_classes_relation.txt

359 galactose Sub_class aldohexose
maxo_classes_relation.txt

360 glucose Sub_class aldohexose maxo_classes_relation.txt

361 mannose Sub_class aldohexose mco_classes_relation.txt

362 fructoseSub_class ketohexose maxo_classes_relation.txt

363 propionic acid Sub_class saturated fatty acid
maxo_classes_relation.txt
364 oleic acid has role antioxidant cido_classes_relation.txt
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365 unsaturated fatty acid Sub_class fatty acid
maxo_classes_relation.txt

366 oleic acid has role antioxidant cido_classes_relation.txt
367 prostaglandin  Sub_class prostanoid zp_classes_relation.txt
368 thromboxane Sub_class prostanoid oba_classes_relation.txt

369 phosphatidic acid Sub_class glycerophospholipid
zp_classes_relation.txt

370 phospholipid Sub_class lipid
wbphenotype_classes_relation.txt

371 lipoprotein Sub_class conjugated protein
cl_classes_relation.txt

372 pyridoxine has role cofactor

maxo_classes_relation.txt
373  riboflavin has role antioxidant

maxo_classes_relation.txt
374 riboflavin has role cofactor

maxo_classes_relation.txt
375 benzyl alcohol has role antioxidant cido_classes_relation.txt
376 acetaldehyde Sub_class aldehyde fypo_classes_relation.txt
377  cerulenin has role antimetabolite fypo_classes_relation.txt
378 cerulenin has role antifungal agent

fypo_classes_relation.txt
379 cerulenin has role fatty acid synthesis inhibitor

fypo_classes_relation.txt

380 formamide has functional parent formic acid
fypo_classes_relation.txt

381 hydroxylamine has parent hydride  ammonia
fypo_classes_relation.txt

382 methadone has role serotonin uptake inhibitor
ecto_classes_relation.txt
383 aldehydic acid Sub_class aldehyde mco_classes_relation.txt
384 goat Sub_class mammal mondo_classes_relation.txt
385 goat Sub_class mammal mondo_classes_relation.txt
386 myelin part of nervous system hp_classes_relation.txt
387 steroid hormone Sub_class steroid
maxo_classes_relation.txt
388 steroid hormone has role hormone
maxo_classes_relation.txt
389  peptide hormone Sub_class peptide cl_classes_relation.txt
390 peptide hormone has role hormone
cl_classes_relation.txt
391 calcitonin Sub_class polypeptide cl_classes_relation.txt
392 calcitonin Sub_class peptide hormone
cl_classes_relation.txt
393  thymus hormone has role hormone
txpo_classes_relation.txt
394  estradiol has role estrogen cl_classes_relation.txt

395 ecdysteroid  Sub_class steroid cl_classes_relation.txt
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396 ecdysteroid  hasrole hormone

397 juvenile hormone has role hormone
cl_classes_relation.txt

398 cortisone Sub_class glucocorticoid

399 corticosterone Sub_class glucocorticoid
mondo_classes_relation.txt

400 corticosterone Sub_class glucocorticoid
mondo_classes_relation.txt

401 pancreatic hormone  has role hormone
txpo_classes_relation.txt

402 corticotropin-releasing hormone Sub_class
oba_classes_relation.txt

403 corticotropin-releasing hormone Sub_class
oba_classes_relation.txt

404  corticotropin-releasing hormone has role

oba_classes_relation.txt

405 cosyntropin  Sub_class polypeptide

406 corticotropin  Sub_class polypeptide

407  corticotropin  Sub_class peptide hormone
cl_classes_relation.txt

408 pituitary hormone has role hormone
txpo_classes_relation.txt

409 blood brain barrier ~ part of nervous system
cl_classes_relation.txt

410 blood brain barrier  adjacentto  brain

cl_classes_relation.txt

ecto_classes_relation.txt

polypeptide
peptide hormone
neurotransmitter

dron_classes_relation.txt
cl_classes_relation.txt

cl_classes_relation.txt
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Abstract

Ontology is the science of recognizing and categorizing the concepts that already exist
or might exist in different areas. Generally, the science of ontology stems from
philosophy and tries to recognize the concepts, and in the continuation of Aristotelian
view, tries to categorize and classify existing concepts.

In Ontology, it is endeavored that the concepts of a specialized field are categorized
and the concepts’ classifications, the semantic relations between them, their traits and
functions, the circumstances that can happen for a concept, the current rules for
semantic patterns, the limitations of concepts and the conditions for analogy between
concepts are determined. Therefore, it is made possible to create the ontology needed
in information retrieval systems and a more accurate and faster search by looking at
the needed concepts. To create an ontology, a developed lexicon or a thesaurus is used.
This lexicon not only includes the meaning of the phrases, but also specifies the
phrases that are somehow connected to the intended concept logically, and therefore
extracts all the intended concepts in their own specific discussion, including objects or
people and traits from a lexicon or a thesaurus, and creates the ontology. Eventually,
by creating ontology and coding the logical patterns, a shared understandable language
for humans and computers is achieved.

The goal for creating the biology ontology and using it in the information retrieval
system is to give structure to information and eventually representing information with
the help of the computer using the technology and standards which are being coded
and completed by the worldwide web consortium. In other words, in semantic web,
the computers participate in the process of analyzing and extracting the intended
information by the user through identifying the existing documents and function more
intelligently in this area. In semantic web, the search engines identify the semantic
relations of concepts and separating the data more than before and use precise and
powerful tools such as ontology to achieve that.

Continuing the conversion of thesauri to ontologies, we develop concepts and expand
their semantic relations through the development of the biology ontology using
IRANDoc’s biology thesaurus and conforming it with the General Ontology for
Biology which is accessible on the Bioportal Ontologies website. In order to do that,
the protégé software is used, which is accessible and usable for Persian language, and
a biology ontology with 5000 entries is developed.

Keywords: Thesaurus, Ontologies, Biology, Information Retrieval System, Semantic
Web.
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