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SDO: Community-Driven Swine Disease Ontology to Support Standardized Pig
Disease Knowledge Representation and Integration and its Application in Al
Diagnosis and African Swine Fever (ASF) Research

% T\ i" 4
e P .
(M 2= H Guyue Li U‘*J
N TERAE SR S A



BEERETERR

- BREEEEEAETTS404 /M, £IETFFZ42817 7L
¥ H=693825k ... A FAR R (230

T
|l|

7.4

7125&** | I |
- PEABLRA, REXRRE, I" "l

¢ 1&%1 z%%IEE %*¢ %¢§§EQ;§Eﬁ : :2;018 2;)17 2016 2&5 2014 2013 ;’)_012 2011 2010 2009

e ERTIE RN




EiRPMERRERTEEEHFELAEZR?

RN B P



EMIEREEIRTE.

V121 F BRI B X FHIAASFEE;

vV ERNBIASFVIRITTIEM R EER,
2007 FFE B8 EF T, HI &2
BT HTELFR AR BRI [X ;

v'2017 &, EFEKESEHNIERE
EHRTHREREMXFRERT.

v 2018FENFRE -
V2019 EANERE I AEEE.

VRIFEM. JEEXFERERBASFVE
FRIRBI

FEMIERMIENBRAEM, BiZ AN

ETF

i - .
F >

2014% . é?zm 20074
20135 BBRBH - -

B95E, B, < :
HBET. BORT B oo

et ; 20126 B35
At 4 8/ 20165 FRER

//A1 ‘

st

1957 WEHF

: / \ SHsa s 20074
o 1971558 BRET. TRET. ‘,,

»1921 (1=

amg‘i




N i — - — A\ V4
N "E "m 'l‘i L Bl F:EjJZ-S |\
;FIJ\N%% m 7. | B ==\ = E I_
#RBIENREE (HARIEMEE? | © ' i s g
e ER RS R — A = EEN M7 RETEE

M. . SEIERETIERE, EIEE
AR S S R T 155
7 OBREIEK; OXSHESSPHRIIN
KR OIENEERSASRER, FER
A OZEIENEREROIRS. el

REIEMNBER SIS R EISEH

RT3 RN (ICEEEE . IR R i

55|
BHENSLILENES
SHHENEEW
HSI{ESBERF

#EA3E

[ZHATHTREER LS 1RIENEERIE] 290,
ZHEEREED A MEREFIASEIETBRRESE
. &K, FEzI45RITREFOMIZHIEM
BERIE., ZIPEEFEEEA59L, BEiAR185k,
JET-80k, HithEREMA BTSN, MR379LKLFER
BELHE, ¢ e

[E5i2! BRESLEFNREDE: SihR70%
| 9] RURNEBBES, RBEHTERERE
lf —=t IR, RIVRSE R ARET,  BENE
8A30H, ZFEAMDESRTHEFORSHIM ' T

WA, HMHEMISSR, T80k, BASHMR
A RFRAFLE, BACEDEULE.. 23



MRS | ZEE

201848 A28 TH170HY, &

FENMEE S RITRER LD
128, SRR AL
E(EHHF) AR R A% 5
EMIBEZEE FTF8A3BL

1103812, B ZE8 A 3H 150,

& mRN913LE ¥ B R 2 ERFH
EHEEE,

201848 H16H, LMlAATER
HEDNERM, BLAE
TR RN B I RIS A A JE M
e,
ZIBREBEER B IR, B
B A Eh 5 i X fZ R 484,

A= ASFRE K B A AE AR iE i

53 4F258 BRATASK FHEESRX SRS

(ZZ=2019F45258178))
=S EHEF

=H
I¥
ﬁaue
WE
i
L ‘
3 4
-
#' IE Y
FM o
' H
I'e I'®
SR - ERFES ® e /
g BREESE i
g - A RLL AR sERE, RLRES
< BaEs ‘ HE: TR

BERXE HEE
FIE EEH
LT S
T =251
= Egs
Z| =50
& =250
Pl i) =251
xE S8
b= Egs
8 EEs
EE S
ol =25
. 3 S
Fm =51

BT =251
L =25
HR Egs
TE EFs
R S
iR =251
mn =251
a1k =X 251
] =251

AES | 2019/2/24
BETS =251
EX: 2019/3/21
#dk 2013/3/30
o 2019/4/11
=5 2019/4/4
BE 2018/4/7
HEE 2019/4/21




MREFFAERTER?

A2 AFITENER | o
B IR RAI S AT > is
RILEIRER,,

I ZNRTE£EFEH
B D, 7FE. BE.
25, BFAE. AL

OCCUrs in caused by

prevented by

BTAFFRIERSAAID 2



AIE’ (Al) BERSENRIEIRTRETTIS ?




SDO: T RIREIHI¥E R 44K

« Bfr: FEF
« HHY:

1SDO : Swine Disease Ontology

- AT EFNXIIENBESHTRAMEESHER

YR
— FlSE XM K EIE B §Q A
)




Ontology usage demo:
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Ontology usage demo:

SDO ontology development workflow

Manually annotate pig disease-related entities (e.g., disease,
| pathogen, anatomy, phenatypa) to Excal form |

& <

Design top level hierarchy and Map entities to existing ontologies » The Protége-
- design pattern to fit the data | ' (#.9., NCBI Taxenomy) if available OWL editor tool
,,.,, ..,.,.. is a commonly
. used ontology
Generate top level terms using Import mapped ontology terms from editing tool
| Ontofox and Protégé-OWL editor | existing ontologies using Ontofox '
‘ ' * Ontofox is a tool
to support

Align parts together and add ontology reuse.
| relations




Ontology usage demo:

@ 'dsDNA viruses, no AMA stage’
T B Adenovindss
T i Hastadencirus
T B undsisified Mastadenowirs
BPordne adenovirus’
T B AsTarviiciee
* B Aol

¥ B Herpasyvirahes
¥ i Herpasyvindas
@ Alphahgrpesvirinae
B vancellovinis
B Sy slphaherpessines 1°
¥ i Betaherpesyirnae
L ‘unsssigned Betsherpeswirinas’
B °Suid betaherpesvirus 2
v B 'unclassified Betaherpesvirinae’
B Pardne cytomegalovines BE'
v B Gammalerpasyirinas
T B Hackarus
TS ghmmaherpEsires 3
B Porcine lmnpholrogic herpesving 1
T @ Sk gammaherpesvirus 5
W Porcing mphatrops herpesvinig 3°
¥ Poxvirkdas
¥ B Chordopoxvirinas
W SUipoEvinUS
T B Swincpox vinds'
@ Swinepax virus (strain 17077-93)°
B "Swinepox vines (STRAIN KASZA)

5 |E44#P %%

AMENNEREERREARNLE

D Viruses

0 'dsDNA viruses, no RMNA stage’

b |0 'ssDNA viruses”
k- B 'ssRMA viruses'

» Crtervirales ]

B RARMA VIrLES

r

B RsENA THR AT el - REFAFK] wirukas
v B Bunyaviraes
v i Peribanyaviridas
B Orthobunyserus
T @ Monanegavraies
@ Filcwiridae
¥ @ Faramyxosindas
b @ Rubulavinus
¥ B Rhabdovindae
¥ i Lyssavinus
Bl Rabies lySsavines
¥ i O D v e
v B unclassfid OrThaimy D viridas
B Swines nilluenies vinug'
A RN poditree- wlrand wirgges, s DA wEage

- 100%
RE

4

& @ 'Msmastrovirus 3°
i Caborvindse
¥ @ undassfed Calorirdee
B 'SE-Viaenen Swire vinos'
B Swines enteric cabcvinis'
¥ Flavivindes
¥ i Flnvinus
= B Japanese encaphalcs vinus'
b= il PEsLirEs
T B Hepndrklae
v il Drphohd pevinus

Ml raedirn s 6%

B Ortervirakes
¥ Retrosindas
w i Oethonebrovinnss
¥ B GamimarErrgvrnas
B Porore type-C onowinis’
l\i"bbl.'l"lﬁ- wirpgag
T B AndoAnd»e
b Gammatorgueyinus
* il siled Aneloveidae’
B Torgue Eeno vires'
¥ B Croindas
¥ Circovinus
+ B 'Parcine dreowinus 2
¥ B unclassifed Circoswinus”
B Forone Crooyinus
v W Parvovindae
¥ Fareovarinae

¥ B Protloparvovinug
- @ ungulate profoparosinis 1
v B 'Porcine parvowinus’
B Paigie parveviLE G0HS
W Porcine parsovins Knesse’
B Parone parvoyrus NaDL-2"
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Ontology usage demo:
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Ontology usage demo:

EFSDOKRKWERBR—IEMBREIZE ST

® Thing

v :e:tclzynnnuam Dlsease hlerarChy I;rrAl‘c‘an Swlmne Fc'-v.-xv
¥ ®occurrent N AW 4 iabel & . N el U
v @ process (g%yﬁj%’ki %) WA I An nOtatIOn (;I%%)

¥ 0 'discase process”
¥ U 'swine disease’

¥ O 'swine infectious disease' Description ‘African Swine fever
¥ @ 'swine viral infectious disease’
Equeaient : /\TH
@ “inclusion body rhinitis’ AXioms ( LS I::)
@ 'porcine adenovirus disease’ = A
¥ @ 'porcine crcovirus disecase'
@ ‘porcine circovirus 2 discase’ @ "caused by' some "African swine fever virus’
@ *porcine circovirus 3 disease’ @ "susceptibly has phenotype’ some "acute high fever' \\
:z::": g;:'d“::"‘::‘:m" Mmmsease' @ "susceptibly has phenotype’ some ‘high mortality’ \]
® ‘porcine parvovirus disease’ @ *'susceptibly has phenotype' some ‘lymph node hcmon‘haqe*u
@ "Porcine Reproductive and Respiratory Syndrome’ @ "susceptibly has phenotype’ some 'skin hemorrhage’ \
@ pseudorables @ ‘swine viral infectious disease’

SDO representation of pig diseases such as ASF



Ontology usage demo:

ETFSDOXRAFMERER—IEMNEEIZIHIRELSR

SPARQL or DL Query

@ Thing

v @entity
» @ continuant
¥ ®occurrent

v ® process Disease hierarchy

¥ O 'discase process’ (ﬁﬁ%yﬂ*ﬁ)

¥ ©'swine disease’
¥ O ’swine infectious disease’
¥ @ 'swine viral infectious disease’
2 "Inclusion body rhinitis*
@ ‘porcine adenovirus disease'
¥ @ 'porcdine circovirus discase’
@ 'porcine circovirus 2 disease”
@ ‘porcine circovirus 3 disease’
@ ‘porcine deltacoronavirus disease’
@ 'Porcine Epidemic Diarrhea Disease’
@ 'porcine parvovirus disease”
@ 'Porcine Reproductive and Respiratory Syndrome’
© pseudorabiles

Annotation (1)

Axioms (2F8)

@ ‘caused by' some "African swine fever virus’

@ *susceptibly has phenotype' some 'acute high fever'

@ "susceptibly has phenotype’ some 'high mortality'

@ ‘susceptibly has phenotype' some 'lymph node hemorrhage’
@ "susceptibly has phenotype’ some 'skin hemorrhage®

@ *swine viral infectious disease’

SDO representation of pig diseases such as ASF
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