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Data Economics



Megatrends in Digitilization
FAIR plus Q Data

Harnessing Connections Drives Business Value

Digital Transformation Megatrends

. , . ' :

Data Driven Discovery Hyper Enhanced Decision Massive Data Al & Machine
& Innovation Personalization Making Integration Learning
Drug Discovery Product Recommendations Fraud Prevention 360 view of customer Price optimization
Intelligence and Crime Detection Personalized Health Care Network Analysis Compliance Product Recommendations
Product & Process Innovation Media and Advertising Law Enforcement Optimize Operations Resource allocation
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Connected Data at the Center

Data Standards: Terminology, Metadata, Dataset Models & Ontology (FAIR+Q Data)

The Semantic Web is Dead - Long Live the Semantic Web! Source: Rik van Bruggen, Neo4J



https://youtu.be/eA4_qMXnnd8
https://github.com/GavinMendelGleason/blog/blob/main/entries/semantic_future.md

Planned and unplanned Costs in Data Management
Business Case for Prospective FAIRification and High Data Quality

Planned/ Visible Costs
e FTEs creating Data Asset
 Material procurement (sample, reagent, compounds etc.)
* Infrastructure

Unplanned/ Invisible Costs
* Business Analysis
ETL processes/ Data Cleansing
Searching & accessing
Data Curation/ Semantic Data Integration
IT Infrastructure supporting unplanned activities

» Backcharge the costs for processing to the data producers



Standards in Pharma Industry



FAIRification at Scale using Community Standards
Vision

An open public-private semantic
infrastructure of fully standardized
FAIR applications, services & data



Roche Data Commons

From Application-Centric to Information-Centric

Layer 5: Analytics & Visualization Tools
Provides the interfaces to the user and open a
playground for experts as well as non-experts.

Terminology, Metadata,
Dataset Model, Ontology

Layer 4: Integrated Data Sets
Allows individuals to integrate data primarily

Variable Navigator

from layer 3 into a meaningful dataset

Reference Data Services

HDAP Substance Use
HDAP Variant
HDAP Vital Signs

Layer 1: Infrastructure
Provides high performance infrastructure and lays
the foundation for the various layers in the RDCM
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» O] HDAP Adverse Event a
» C1 HDAP Clinical Study 5-
» 00 HDAP Concomitant Medication Layer 3: Harmonized Data Access Points =
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Roche Data Commons
FAIR by Design - Reference by Global Unique Persistent & Resolvable |dentifiers (GUPRI)

HDAPs organize data in
Information Types

Layer 5: Analytics & Visualization Tools
Provides the interfaces to the user and open a

playground for experts as well as non-experts.
Interoperability (URIs):
semantic data I.ayer'l;. ‘Il.ltegrat(_ed Data Sets -
o Allows individuals to integrate data primarily
dictionary from layer 3 into a meaningful dataset

semantic models

Layer 3: Harmonized Data Access Points
Provides an abstraction of key data from layer 2 to
facilitate searching for data

Data FAIRification
only in layer 2 & 4

No more transformation
between layer 3 & 4,5

Reference Data Services

Layer 2: Scientific Data Assets
Enables data storage and transformation activities
so that data can be made available for sharing

Layer 1: Infrastructure
Provides high performance infrastructure and lays
the foundation for the various layers in the RDCM
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Roche Data Commons
Semantic Infrastructure of FAIR Applications, Services & Data

How FAIR are our
applications?

Layer 5: Analytics & Visualization Tools
Provides the interfaces to the user and open a
playground for experts as well as non-experts.

Layer 4: Integrated Data Sets
Allows individuals to integrate data primarily
from layer 3 into a meaningful dataset

Layer 3: Harmonized Data Access Points
Provides an abstraction of key data from layer 2 to

How FAIR are our facilitate searching for data

services?

Reference Data Services

Layer 2: Scientific Data Assets
Enables data storage and transformation activities
so that data can be made available for sharing

How FAIR are our

data? Layer 1: Infrastructure
Provides high performance infrastructure and lays
the foundation for the various layers in the RDCM
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FAIR Assessment

FAIR Maturity

LD

Toolkit Pistola’ Alliance  FAIR Toolkit

m FAIR & Life Science Industry ¥  Use Cases Methods About ¥

The FAIR Toolkit for Life
Science Industry

Use cases and methods have been collated by data science
professionals from leading companies in the pharmaceutical,
agrifood and biotechnology sectors



https://fairtoolkit.pistoiaalliance.org/methods/reusability-maturity-indicators/

FAIR Assessment

FAIR Maturity

PistoA

1a'Alliance

Toolkit

Home FAIR & Life Science Industry ¥  Use Cases About ¥

https://fairtoolkit.pistoiaalliance.org/

F1 Data and metadata are assigned 11 Data and metadata use a formal,
separate globally universal identifiers accessible, shared & broadly applicable

F1A identifi — language for knowledge representation
laentitiers are unique

I1A Relaxed: has any
F1B identifiers are persistent® structured information*

118 Strict: has ontological and

F2 Data are described by metadata machine-resolvable formats*

F2A Metadata are structured* Interoperability I2A Data and metadata use
Findability F2B Metadata are “grounded” vocabularies/ontologies that are FAIR

in shared vocabularies* I2A Relaxed: has vocabulary terms

” : g which are human-readable*
F3 Metadata contains its own identifier

and a separate identifier* for the data I2B Strict: has vocabulary terms which
are machine-readable*

F4 Data and metadata can be found » I3 Linked data and metadata contain
l Maturity Indicators* ] using web-based search engines* ‘ Maturity Indicators* external links* to other data and metadata

‘ FAIR is about data *and* metadata


https://fairtoolkit.pistoiaalliance.org/

Standards in Pharma Industry



FAIR scientific data management
FAIR guiding principles

=i Ability for scientist/data consumer to find, access and understand the data
'7;. (without the presence of the data owner)
Ability for a machine to automatically find and semantically use the data
(machine actionable)

by Olivier Roche (pRED:i)




FAIR data architecture

Terminology & Concepts

Concept
Subject Substance Dosage
D Sex
Name Frequency
S$32345 male day bevacizumab tablet oral daily
$93784 female l vaar nseltamivir 100 mg/l solution intravenous weekly
ROX1380015111414

S$11324 male 88 year trastuzumab 35 gll solution subcutaneous hourly
$92833 unknown 1 year MabThera 50 umol/L solution intraocular hourly
$33021 female 11 month Polivy 12.5 mg/ml inhalant intrabronchial weekly



http://ontology.roche.com/ROX1380015111414

FAIR data architecture

Terminology & Concepts

$32345

$93784

S$11324

$92833

$33021

B
Value
male 230
female 11
male 88
unknown 1
female 11
Sex
Terminology

Age Substance

Unit Name
day bevacizumab 50
year oseltamivir 100
year trastuzumab 35
year MabThera 50
month Polivy 12.5

ROX37210752443769243

mg/ml

mg/l

gll

umol/L

mg/ml

tablet

solution

solution

solution

inhalant

oral

intravenous

subcutaneous

intraocular

intrabronchial

Dosage
Frequency

daily
weekly
hourly
hourly

weekly

16


http://ontology.roche.com/ROX1380015111414
http://ontology.roche.com/ROX1380015111414
http://ontology.roche.com/ROX1380015111414

FAIR data architecture

Variable & Schema

Subject

ID

S$32345

S$93784

$11324

S$92833

$33021

Variable
Concept
Age Substance
Unit Name
male T ' ' ’ b
ROX37507104443803061
female 11 year oseltamivir
male 88 year trastuzumab
unknown 1 year MabThera
female 11 month Polivy
Sex
Terminology

50

100

35

50

12.5

mg/ml

mg/l

g/l

umol/L

mg/ml

Dosage

Form

tablet

solution

solution

solution

inhalant

oral

intravenous

subcutaneous

intraocular

intrabronchial

Dosage
Frequency

daily
weekly
hourly
hourly

weekly

17


http://ontology.roche.com/ROX37507104443803061
http://ontology.roche.com/ROX1380015111414
http://ontology.roche.com/ROX1380015111414
http://ontology.roche.com/ROX1380015111414

FAIR data architecture

Variable & Schema

Subject Substance Dosage
ID = Name Frequency
S$32345 male 230 day bevacizumab 50 mg/ml tablet oral daily
Subject

$93784 female 11 year oseltamivir 100 mg/l solution intravenous weekly Schema
S$11324 male 88 year trastuzumab 35 g/l solution subcutaneous hourly
$92833 unknown 1 year MabThera 50 umol/L solution intraocular bt

ROX37643616443820633
$33021 female 11 month Polivy 12.5 mg/ml inhalant intrabronchial weekly

18


http://ontology.roche.com/ROX37507104443803061
http://ontology.roche.com/ROX1380015111414
http://ontology.roche.com/ROX37643616443820633
http://ontology.roche.com/ROX37643616443820633

FAIR data architecture

Simple Graph Generation

Subject Predicate
4

Subject Sex Age Age Substance Dose

ID = Value | Unit Name Value
S$32345 male 230 day bevacizumab 50

Object  female 11 year oseltamivir 100
$11324 male 88 year trastuzumab 35
$92833 unknown 1 year MabThera 50
$33021 female 11 month Polivy 12.5

S32545 - hasSex - male
S32545 - ageValue - 230
S32545 - ageUnit - day

mg/ml

mg/l

umol/L

mg/ml

Dosage

Form

tablet

solution

solution

solution

inhalant

Route

oral

intravenous

subcutaneous

intraocular

intrabronchial

Dosage
Frequency

daily

weekly

hourly

hourly

weekly

19


http://ontology.roche.com/ROX37507104443803061
http://ontology.roche.com/ROX1380015111414

FAIR data architecture

Semantic Graph Generation

has value

has unit

has Age

Study subject N s

exposed to

Treatment fre...

frequency of admin...

has route of admini... Route of admin...

has dose per admi...

has dosage form

has substance sfr...

1.1

Substance sir...

has value

has unit
A

20



FAIR data architecture

Semantic Graph Generation

Subject

ID

S$32345 male 230 day

has Age

Study subject h

exposed to

Substance
Name

bevacizumab

50

mg/ml

tablet

oral

Dosage
Frequency

daily

27


http://ontology.roche.com/ROX37507104443803061
http://ontology.roche.com/ROX1380015111414

FAIR is ugly and complex



FAIRsharing Catalog of Biomedical Resources
Proliferation and Fragmentation of Standards

FAIRsharing.org

standards, databases, policies

e b‘:;:‘.‘

gastandard | Any problems? Please tell us!

Standards

The standards in FAIRsharing are manually curated from a variety of sources, including ; and the

e l Manually done-

no smart interfaces

Search Standards Q Search WERCMN Advanced

Showing records 1 - 50 of 1299.

View as Table View as Grid
« 2 3 4 5 6 7 8 9

Sort by

.
1299 entries for
reme ’ Registry Name Abbreviation Type Subject Sta n d a rd S ; a gtealzze‘:d gz:ia:;d In Collection/Recommendation  Status

ABA Standard Nonz None None None @
F ,‘b
Y
Recommended Records === = =
ABCD Standard Nene (@ n] GBIF ABCD None TOWG Bloaversity Inormatian Standards gf”*%)
p EFG 4B
‘ecommended By

s

Associated Publication?

e — Auetralia



Interoperability - Standards
Clinical Data vs FHIR

SurvivalStatus

3 Alive
"extension":
L Alive
4
’ " in " 1" - / & = Death
url": "http://hl7.org/fhir/StructureDefinition/humanname-assembly-order"”,
" 1 —~ " MyrT M Alive
valueCode": "NL1
. Alive
5
- Alive
Ly 4
> . FEs mial Alive
"use": "official",
"family": "001", Alive
" family": { Alive
T Mextension": [ Death
{ Alive
"url": "http://hl7.org/fhir/StructureDefinition/humanname-own-name", Alive
"valueString": "001" Death
:’ Death
] Alive
} Alive
1
I Death
%y Death
"gender": "male", o
"birthDate": "1975-06-12", :
nk i 1 L = Alive
deceasedBoolean”: fzlse -
ea

IF deceasedBoolean = “false” THEN SurvivalStatus = “alive”



Data Standards & Interoperability Challenges

CDISC vs OMOP/ OHDS

Demographics Domain

Name

STUDYID

DOMAIN

USUBJID

SUBJID

BRTHDTC

AGE

AGEU

RACE

Label

Study Identifier

Domain Abbreviation

Unique Subject Identifier

Subject Identifier for the Study

Date/Time of Birth

Age

Age Units

Sex

Race

cdisc

F< OHDS

‘OSSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

Field

person_id &

gender_concept_id

year_of_birth

month_of_birth

day_of_birth

birth_datetime

death_datetime

race_concept_id

ethnicity_concept_id

location_id

provider_id

care_site_id

person_source_value

gender_source_value

gender_source_concept_id

Required

Yes

Yes

No

No

No

No

No

Yes

Type

integer

integer

integer

integer

integer

datetime

datetime

integer

integer

integer

integer

integer

varchar(50)

varchar(50)

Integer

Patient Model

Description
A unique identifier for each person.

A foreign key that refers to an identifier in the CONCEPT table
for the unique gender of the person.

The year of birth of the person. For data sources with date of
birth, the year is extracted. For data sources where the year of
birth is not available, the approximate year of birth is derived
based on any age group categorization available.

The month of birth of the person. For data sources that provide
the precise date of birth, the month is extracted and stored in
this field.

The day of the month of birth of the person. For data sources
that provide the precise date of birth, the day is extracted and
stored in this field.

The date and time of birth of the person.
The date and time of death of the person.

A foreign key that refers to an identifier in the CONCEPT table
for the unique race of the person, belonging to the ‘Race’
vocabulary.

A foreign key that refers to the standard concept identifier in
the Standardized Vocabularies for the ethnicity of the person,
belonging to the 'Ethnicity’ vocabulary.

A foreign key to the place of residency for the person in the
location table, where the detailed address information is stored.

A foreign key to the primary care provider the person is seeing
in the provider table.

A foreign key to the site of primary care in the care_site table,
where the details of the care site are stored.

An (encrypted) key derived from the person identifier in the
source data. This is necessary when a use case requires a link
back to the person data at the source dataset.

The source code for the gender of the person as it appears in
the source data. The person's gender is mapped to a standard
gender concept in the Standardized Vocabularies; the original
value is stored here for reference.

A foreign key to the gender concept that refers to the code
used in the source.

Creation of insights & analytics blocked: different model, variables and values




Data Standards & Interoperability Challenges
CDISC vs OMOP/ OHDSI vs DICOM

{ DICOM Standard Browser by Innclites

Demograp t
- ¥ CRImage ClIOD
Name Y )
4 Patlent M Module - Patient ONCEPT table
STUDYID » (0008,1120) Referenced Patient Sequence 3 Sequence —
X e re the year of
(0010,0010) Patient's Name 2  Person Name i dereed
DOMAIN .
(0010,0020) Patient ID 2 Long String P
USUBJID (0010,0021) Issuer of Patient ID 3  Long String ro—
extracted and
(0010,0022) T of Patient ID 3 Code String -
SUBJID (0010,0022) lype o g
P (0010,0024) lIssuer of Patient ID Qualifiers Sequence 3  Sequence
BRI P (0010,0026) Source Patient Group Identification Sequence 3  Seguence Sl
AGE P (0010,0027) Group of Patients Identification Sequence 3  Sequence Cidentifr in
f the person,
(0010,0030) Patient’s Birth Date 2 Date

AGEU >rson in the

1ation is stored.

(0010,0032) Patient’s Birth Time 3 Time :
SEX (0010,0033) Patient’s Birth Date in Alternative Calendar 3 Long String —
(0010,0034) Patient’s Death Date in Alternative Calendar 3 Long String e

RACE «quires a link

(0010,0035) Patient's Alternative Calendar 1C Code String

(0010,0040) Patient's Sex 2 Code String ':P;T
(0010,0200) Quality Control Subject 3 Code String e
(0010,0212) Strain Description 3 Unlimited Characters

Creation of insights & analytics blocked: different model, variables and values




EMBL-EBI Ontology Xref Service
Creating referential identity by ontology mapping

Welcome to the EMBL-EBI Ontology Xref Service (OxO).

OxO is a service for finding mappings (or cross-references) between terms from ontologies, vocabularies and coding standards. OxO imports mappings from a variety of
sources including the Ontology Lookup Service and a subset of mappings provided by the UMLS. We're still developing the service so please get in touch if you have any
feedback.

1. Allocating significant resources to inflate a problem

2. Allocating significant resources to reduce a problem
(loss of information & interoperability)

Source: EMBL-EBI
Ox0


https://www.ebi.ac.uk/spot/oxo/
https://www.ebi.ac.uk/spot/oxo/

Interoperability for Ontology Mappings

RDF standard for a FAIR representation of OM

A Simple Standard for Sharing Ontology Mappings (SSSOM)

About SSSOM, A Simple Standard for Sharing 7
Ontological Mappings

SSSOM is a simple metadata standard for describing semantic mappings:

1. Introducing a machine-readable and extensible vocabulary to describe metadata of
mappings.

2. Defining an easy to use table-based format that can be integrated into existing data science
pipelines without the need to parse or query ontologies, and that integrates seamlessly with
Linked Data standards.

3. Implementing open and community-driven collaborative workflows designed to evolve the
standard continuously to address changing requirements and mapping practices.

4. Providing reference tools and software libraries for working with the standard.
A SSSOM mapping comprises three major components:

1. The mapping itself, that is, a triple <subject, predicate, object> thatreflects a
correspondence of a subject entity, for example a class in an ontology, to an object entity,
for example an identifier in some database, via a semantic mapping predicate, such as

skos:exactMatch.

2. A mapping justification, which the process or activity that led us to consider the mapping to
be correct or reasonable (typical examples: labels match exactly; two classes are logically
equivalent; a domain expert determined that two terms reflect the same real world concept).

3. Provenance metadata, including information about author and mapping_tool.

Reference: SSSOM

confidence

match_type

reviewer_id

0.9

HumanCurated

mapping_date

29.05.2021

W

mapping_tool

subject_id

o

predicate_id

RDF_matcher

EF0:1000070

skos:exactMatch

object_id

f

MONDO:0006071

e

——

subject_label

subject_match_field

object_label

Adenofibroma

label

adenofibroma

Not fully FAIR (dct:.creator & dct.created)
No guidelines on property labels
Linked Open Vocabularies


https://arxiv.org/abs/2112.07051
https://lov.linkeddata.es/dataset/lov/

Linked Open Data Cloud
The Linked Data Illusion

@

Linkage comes with referential identity

A =
@ Data in the Linked Data Cloud is not linked
DOpey -

Referential identity comes with interoperability
LODD is not FAIR



Pharma Interoperability Hub & Knowledge Graphs



Pharma Interoperability Hub & Data Harmonization Service
FAIR by Design to support FAIRification at Scale

® O ® @

Product Line “Scientific Interoperability Hub” offering three products: terminology
management, semantic dataset definition & conceptual modeling (purpose-driven ontologies)

Products are FAIR by design supporting FAIRIfication at scale for the entire Roche organization.
Data Harmonization Service ensures semantic interoperability & high data quality.

Products serve as reference data for standardized terminologies, metadata & conceptual models
semantically linking internal and external data assets for data acquisition and data integration.

Supporting more than 100 productive applications across all Roche functions and sites.
The Data Harmonization Services guarantees currency and ongoing support.



Reference Data Services for Data Management Bochey
Terminology Management - Contextualize Concepts (FAIR)

Roche Terminology System 2520 rr0)

FAIR Metrics

martin.romacker@roche.com O Logout

B Terminology iZ Application R Variable # Curation ¥ Administration @ information = More than 110 prOdUCtlve appllca tlonS

Application Navigator Properties
Non Small Cell Lung Cancer Xlalv|¥| 14 O e-sample Flow Appl Ication b o
Yael Al Indication % L e21 HCP Portal
~ D1 EpiCX / Label: Non Small Cell Lung Cancer Terminology: Indication
Master ‘ f ﬁzz;irjd ndicatien Status: Active v Identifier: ROX1305277804386 (<4
<~ Terminology B cp Indication Mapping
W SASdIIU LATLITIUTTIG — < &= Global Product Name Definition Comment
® Borderline Malignancy Carcinoma & Product A group of at least three distinct histological types of lung cancer, =
» & Breast Carcinoma e Scientific Area Indication including squamous sell Fa.rcinoma, adenogarcinoma. and large cell %
& Carcinoma ex Pleomorphic Adenoma (= Trademark Name AU
‘ i‘ RO o SN Jritomar Name 9 Application i References Relations Application References Landing Page Lifecycle Changes
& Carcinoma of Unknown Primary » 2 Trademark Name CA i
» i Embryonal Carcinoma * 2 Trademark Name TW Term | n0|Ogy
& Epithelial-Myoepithelial Carcinoma - =) Trademark Name US O mmmee===\0 E n *
& Gastric Pylorus Carcinoma 3 Actemra Label Language Source Label Type Lexical Type
) Head and Neck Carcinoma » [3 Alecensa o ¥| A y| [Af ¥ 2 24
&) Hepatocellular Carcinoma é ANTI-HER2 TDC Non Small Cell Lung Cancer en Roche Synonym preflLabel B 7
] Large Cell Carcinoma =] astegolimab
7 Lung Mucoepidermoid Carcinoma |=] Avastin Cancer, lung, non small cell en PIP Synonym altLabel %,
2 e e : —;; i Cancer, non small cell lung en Roche Synonym altLabel 3 |/
] Mammary analogue secretory carcinoma |=] Colorectal Cancer
) Metaplastic Carcinoma . Glioblastoma Carcinoma, Non Small Cell Lung en Roche Synenym altLabel || £
7 Metastatic Carcinoma Malignant Mesothelioma
J Mucinous Carcinoma Non-Small Cell Lung Cancer Carcinoma, non small cell lung en Roche Synonym altLabel % s
&) Mucoepidermoid Carcinoma Ovarian Cancer
» & Neuroendocrine Carcinoma Renal Cell Carcinoma Carcinoma, non small cell lung cancer en Roche Synonym altLabel 3 |
~© ?J\on smallicell carcioma jg ba!ov_amah Carcinoma, Non-Small-Cell Lung en Roche Synonym altLabel ||~
~ & Non Small Cell Lung Cancer =] basmisanil >
i* Adenosquamous Cell Lung Carcinoma =] Boniva Non small cell lung cancer en ADIS, TPP Synenym altLabel 7 4
» {7 ALK mutation positive non small cell lung cancer |=] Cadherin-11 mAB
& EGFR mutation positive non small cell lung cancer [3] cathflo Activase Non small cell lung cancer (NSCLC) en Roche AcroDefinition altLabel 3| | £
&) HER2 mutation positive non small cell lung cancer % CEACAMS CD3 TCB




Reference Data Services for Data Management
Metadata Registry/ Dataset Models - Metadata Harmonization (FAIR)

Roche Terminology System .-

o

E Terminology i= Application W Variable # Curation £+ Administration © Information martin.romacker@roche.com O Logout

ble Entity Property

Search

Variable Navigator App|lcatlon

J ariable
Country sliali] * = ?DAP Sl / ) General information PrOpertieS (47
Scope: ~ @ DM Domain _—
: Age Variable name: Country b
Terminology Navigator ¥ ﬁ:,;;f?:e Value Domain type: Application Terminology v
- © DMvariable : izzer:it':“;BOdy Mass Index (kg per m2) App Terminology: Country Code (Alpha 3) v
& Actual Arm Code ¥ Date of Death Variable Multiplicity: single-valued v
© Age % End Date Time of Treat? Variable Policy: Required Variable v
& Age Units W End Date of Last Treatm
& Animal Status W Ethnicity Curation Policy: v
7} Birth Delivery Procedure ¥ Intent-To-Treat Population Flag Variable Context:
- Country W Link to Layer 2 dataset .
& Date and Time of Death % Race
& Date Time of Birth ¥ safety Population Flag -
& Date Time of Data Collection ¥ Sex Befetron Comment
& Date Time of End of Participation ®: Stait Date Tim? Bf pEe Country of the investigational site in which the subject participated : ISO 3166 format.
& Date Time of First Study Treatment b Star_t Hsatr T_r_eaAtmem in the trial (GDSR). ) -
; W Subject Class Identifier
8 Dot limeariniormes Konse ¥ Time from Diagnosis to Rnd (years)
& Date Time of Last Study Treatment ¥ Unique Subject Identifier Concept Reference
& Description of Actual Arm » O HDAP Substance Use '
& Description of Planned Arm » CI HDAP Variant Concept Link
& Domain Abbreviation » O HDAP Vital Signs Country 8
i Ellely » [ HDPA Tumor Identification
& Globally Unique Subject Identifier » O HGDI
& Investigator Identifier » O HTAg
& Investigator Name » O 120 Knowledge Base
& Organism Species Subspecies » O IDMP




Reference Data Services for Data Management
Concptual Model - Purpose-build FAIR Ontologies

Model Navigator

» 8 HGDI
» O Home Cage Analysis
~ 0 120 Knowledge Base
~ ## 120 KB Core Model
» ¥ Pathway
~ ¥ Genetic variation
= Reference SNP Cluster Identifier
= minor allele frequency
4 *- Gene-disease association
~ ¥ Gene variant-disease association
= associated gene variant
~ % Drug
= target molecule
= treatment indication
» ¥ Tissue
» ¥ Biomolecule
» ¥ Expression group
» ¥ Cell
» ¥ Disease
v -* Gene variant-disease association evidence
= associated disease
= associated gene variant
= p-value
= odds ratio
= odds ratio upper 95% confidence interval
= odds ratio lower 95% confidence interval

Property Entity View

Model Global Properties

Master Concept
Identifier:

Preferred Label
Identifier:

Local Technical Key:

Preferred Reference
URI:

Local Usage Properties
Used at class:
Target class:
Data type:

Multiplicity:

Definition

ROX38009088443843245

associated disease

Gene variant-disease association evidence

Disease

GUPRI (ROX ID)

Target Class

Comment

Disease that is part of an association with one or multiple other

concepts.

|}

=/

N




Semantic Interoperability Hub - Capability Stack
Data Management Value Chain - From Terminologies to a Unified Domain Model

FAIR Unified Domain Model (KG)

(HQW) 18P0 18sETR(
19pOj 1en1deouo))
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R
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>
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<
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>
)
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3
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Infectious Disease Ontology
Instantiation of a Knowledge Graph

g protein name
uniprot id

basal expressed in...
basal expressea in...

involved in

Subclass of

differentially expre...
differenuany expre...
transiates to

T encodes
ensembl transcript id
differantial expres... Subclass of
differential expre... m
Expression group expression object
m e morate Subclass of ensembl gene id
transcribes to
false discovery rate
T
Differential ex... ST
log counts per million
-‘/ Biomolecule
log fold change differentially expr... SO,
treatment indication genetic variant

Subclass of
uncorrected p-value
[ cecimal |
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Conclusions

Successful and value-generating Digitilization requires true machine-actionable data,
machine-readability is not sufficient. Application of FAIR principles is mandatory.

FAIR data principles intrinsically tie Data Management to Semantic Technologies.
(usage of terminologies, dataset definitions & ontologies )

Transformationless data integration based on fully harmonized and standarized
machine-actionable data assets (FAIR by design) results in fully linked data ecosystem to
produce more reliable insights in less time at lower costs.

Data Management Value Chain: new architectural approaches around data and information.
Semantic Interoperability of terminologies, dataset definitions and ontologies is key to make
our data assets machine-actionable.

It's all about Semantics.
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