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e Transmission experiments are expensive
e No domain specific metadata standards available

e Reusing datasets can help to understand and mitigate infectious diseases



Challenges of SUMMERFAIR project

Isolator animal S_| d1_count_ESBL

Dataset A
1 103 I 100

House Pen animainr_col |, S$1,S2 swab5 swab5_pathogen

Dataset B
H1 19 21Ro S1 i E.Coli

Room Pen Pigtag I/IC 1 2H4

Dataset C
H 1 6178 C N P

Room Pen Pig Group D1 D2HO D2H4

Dataset D

R4 1 6445 NTE2 X X P



Challenges of SUMMERFAIR project

Dataset A

Dataset B

Dataset C

Dataset D

Isolator

1

House

H1

Room

Room

R4

animal S_| ' d1_count_ESBL
103 I 100
Pen | animailnr_col |, S1,S2 | swab5 | swab5_pathogen
19 21Ro S1 o E.Coli
Pen Pigtag IC 1 2H4
1 6178 C N E
Pen Pig Group | D1 < D2HO D2H4
1 6445 NTE2 X X P




Ontology

a representation scheme describing a formal conceptualization of a
domain of interest

infected Pathogen
By




Ontology

a representation scheme describing a formal conceptualization of a
domain of interest

infected Pathogen
By

ISA ISA



Ontology

a representation scheme describing a formal conceptualization of a
domain of interest

infected Pathogen Linked data triples:
By Bird123 a Host.
ISA iISA E.Coli a Pathogen.
' | Bird123 infectedBy E.Coli.
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Ontology development
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Ontology schema

:E iment
xporime . :Inoculation
ro— . 5 :haslnoculation
-hasTh - ervation hasEvent |:experimentDay > .
(ﬂ < :experiment|D :hasTreatment experimentHou
:experimentHour ‘type
‘repitition
:studyDesign .
sinvolves > » :Treatment
:involves
] experimentHou
I} ‘hasDose sincludes J
Y
: ObservationType :hasMeasurement hasDose
Typ Y Hesi om:Quantity < i
id 'Meastl:'eme = :Sample :Pathogen
‘type » :hasHost hasSample result hasPathoge famil :hasResistance
sinoculationStatus | :experimentHour 'r;iaterial "namz
‘sex :hourAfterInoculation 'r‘esuItDat :strain
:age P :
:triaIArm‘
takenFrom ' ‘hasGene
S ‘hasQuantity | :hasQuantity
S :Gene
JlocatedIn g ‘hasType
<)
é om:hasPhenomenon) name
:Environment a v :SampleType
(1]
<
levell £ om:SpecificViableCount
Jlevel2 © :BodvM or
level3 B i om:VolumetricViableCountUnit
:coordinates
7 Numb ]
| -groupTumber | [ om:hasValue om-hasValue
rdf:tyde ) 1 :
¥ g rittype om:Measure om:hasUnit
om:Quantity »om:UnitOfMeasure
om:hasNumericalValue

:includes

:Antibiotic

Pathogenﬂesistanc

result




Ontology schema

hasinoculation
- »

has Treatment :W

... :Experiment e
involves | , - > n,.n.

' :experimentDay |.

hasType

Host o agains{
) ! :experimentiD
W e hasHost . hasSampb. - hasResistance :w
inoculationStatus h;w!ﬂow -type —.
:m | . - .
o :repitition
' $ takenFrom . 2
s oy o, | :StudyDesign - [
locatedin | has?ypo S
Y E | om:hasPhenomenon ' name
levell " g om:SpecificViableCount
Jevel2
teveld om:Bodytiase om:VohumetricVisbleCountUni
coordinates
. QU omhasValue
o type . ) [
e i om:Measure omhasUnit
om:Quantity :UnitOfMeasure




Ontology schema
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Ontology mapping file Pen  Animal_id Swab 1 day Swab 1 Swab_1 value

ontology schema: S1 3_Ge 1 + E.coli
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Ontology mapping file Pen  Animal_id Swab 1 day Swab 1 Swab_1 value

ontology schema: S1 3_Ge 1 + E.coli
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Creating populated ontology
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Triplestore

Graph database that
stores semantic facts
(triples)

to store and query data
represented in triples

Each dataset has its
eindpoint

For our project we are
using Fuseki Jena
that can be run trough
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Analysis of local dataset

Interpretation

Table 3. Detection (+ /—) and quantification (log,, cfu/g feces) of CTX-M-1- Escherichia coli in broilers in experiments 2 (dose 107 c¢fu/mL) and 3. determined at n hours p.i. at days 5 to 7
(8:00 am and 4:00 pm). 8 to 14, 16. 19, and 21 (8:00 am).

8407

Seeder or
Exp Iso Dose Intervention Bird ID contact D5 8:00 D5 4:00 D6 8:00 D6 4:00 D7 8:00 D7 4:00 DS 8:00 D9 8:00 D10 8:00 D11 8:00 DI2 8:00 D13 £:00 D14 8:00 D16 8:00 D19 8:00 D21 8:00

hours p.i. o 8 32 56 7 144 168 192 216 264 336 354

2 5 107 None 205 Seeder — + + + T 5 640 3.8 557 5.2
5 10 212 ceder - - + -~ 1
5 10° None Seeder = . 3. + 1.
5 None Seeder = — + + .4 2.
5 None Seeder + - = + + .40 5
5 None Contact = - = + + .88 1
5 Contact = - = v 5 & 10 3
5 Contact = - = + + 70 2,
5 Contact = i o + 48 2
5 Contact - + + 2t 5.
G Seeder = . = 248 1
G Seader — = + 1.40
G Seeder = = — 2.40
G Seeder == =
G Seeder == —
G Contact = = (=]
G Contact = =
G Contact - - - =
G Contact = - [} CES
G Contact - - =
7 Seeder - - 2 S
7 Seeder e +* = = =
7 reder = = — = =
7 Seeder - - - - o
7 Seeder - - - =
7 Contact = = o= = = s -
7 Contact - = - - = - - —
y ¢ Contact - —_ - - —_ - - ==
7 Contact - - - . — — 3 e
7 Contact — = = = = — =

3 2 None Seeder == — — + +
2 None Seeder e . - + +
2 None Seeder = = T +
2 None Seeder = — + X +
2 Seeder = — = = = -+
2 Contact = = e= TE = +
2 Contact = = = = 2.13 +
2 Contact = . = = — +
2 Contact = - . = - +
2 Contact T = = o~ s +
G Seeder = - — = - —
G Seeder - - — - - — -
G Seeder e = = = = = =
G Seeder - - - - - - -
G Seeder i - = i - =i 2.36
G Contact - - - - - - -
G Contact = - - = - — = = s = 3.00
G Contact - - - - - - - - - - - 2.36

Dame-Korevaar et al. 2020 Poultry Science https://doi.org/10.1016/j.psj.2020.04.025
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Analysis of local dataset

Algorithm uses 'rules’
- predefined
- user writable

Example rule:

- use cut-off for
quantitative values

- animal is positive since
first positive

Table 3.
(8:00 anx
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10 am).

—) and guantification (log;, cfu/g feces) of CTX-M-1-Escherichia coli in broilers in experiments 2 (dose 107 ¢fu/mL) and
1 and 4:00 pm). 8 to 14, 16, 19, and 21 (8

3. determined at n hours p.i. at days 5to 7
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G 10° SYN - - - - - - -
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Dame-Korevaar et al. 2020 Poultry Science https://doi.org/10.1016/j.psj.2020.04.025
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Benefits for Researchers and Domain experts

« Data has context
« Enables reuse of algorithms (estimation scripts)

« Enables collaboration without sharing of data (no DTA!)

Future work
« Apply our approach to examples in the human medical domain

« Enable access to the data without transferring it, i.e., to allow
federated data analysis
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