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• Pistoia Alliance Conference Mar 2018 London (approx 180 participants)

Pistoias Alliance: global, not-for-profit alliance of life science companies, vendors, publishers, and 

academic groups that work together to lower barriers to innovation in R&D

• 4 Breakout Sessions: Lab of the Future, Artificial Intelligence, Real World Data 

and Data FAIRification

• Slightly more than 10 people showed up at RWD/ FAIR breakout

• Data FAIRification of relevance but difficult to promote

• AI breakout came back with a ranked list of 6 high priority activities:

First and most important item – high quality well-curated data !!!

Data Quality and Data Curation

An Episode

Data Quality and Interoperability are strangely neglected topics
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Management of Corporate Data Assets

Assessment

• Competence Center for Corporate Data Quality (University of St Gallen, CH)

• Andreas Zechmann PhD Student 



Management of Corporate Data Assets

Intangible Resources

DATA



Management of Corporate Data Assets

Insufficient Management of Intangible Resources



Management of Corporate Data Assets

Value Measurements
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Shift Happens – Towards a Data Driven Industry

Foundational Change: Perception of Value of Data

Data are no longer a by-product of business processes but move to the center of the strategy



Urgency for a new Information Landscape

Business Rationale: Dissolution of Boundaries

Health Care Industry

ServicesPublic DataPaid Data

Data StandardsData Sharing

Competitor

Translational Medicine, PHC and RWD integration require a global cross-industry data management strategy

• Pharma: data-driven industry

• Data = asset (level of investment)

• Support at the Executive Level
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Manufacturing

Components & C-Parts Procurement

• highly complex product

• highly distributed process

• vertical integration (CMO)

• assembly in different global 

geographic regions

Contract Manufacturing Organization Technical Connections/ Interfaces

Are data-driven information

assembly processes different?



Information Procurement
Data-Driven and Knowledge-Based Pharma R&D

• Information Procurement:

the effective and efficient process of creating, acquiring and integrating

standardized information objects and data types into data-driven R&D activities

– creation: an in-house activity which will result in a new data asset

– acquisition: an internalization of a new data asset created by an external oganization

– integration: assembly of internal and external datas asset into larger meaningful assets

– information object: primary building block for information with definitions (eg indication, adverse

event, gene, active ingredient) and their instantiations (eg COPD, lung cancer)

– data type: information objects extended by metadata (eg cell line, assay, drug product) and their

instantiations



Data First !

Knowledge Space in Pharma R&D

Huge universe of scientific and business objects to be represented



Data Quality, Data Curation & Artificial Intelligence

AI assisted Data Curation

• AI will not replace data curation – it might increase the productivity (urgently needed)

https://hbr.org/2018/04/if-your-data-is-bad-your-machine-learning-tools-are-useless
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Fully Integrated Data Management Strategy build on FAIR

Semantic Data Management

Slide by Kimberly Barnholt, Program Manager, PD Biometrics



Making Data FAIR

Implications

Source: https://www.dtls.nl/fair-data/fair-principles-explained/

• Data FAIRification: foundational change in the organization affecting

• data and knowledge engineering

• enterprise architecture (eg Roche Data Commons)

• data and information flow

• corporate culture

5-10 year effort



Data FAIRification

Impact on Business, IT & Science

Information Procurement

• Standardization of scientific 
information:
knowledge assembly line

Information Architecture

• Information centric 
organization of knowledge

• Clear definition of
information objects across
functions and divisions

• Metadata Registry

• Terminology Service

• Alignment of Standards

• Definition of shared
Minimal Models

• Single Point of Truth/ 
System of Record

• Common language within
organization, industry, 
vendors & academia

Productivity/ Insights

• Reduction of efforts for 
data integration and 
sharing (cost avoidance)

• Reduction of time to
collect, normalize & analyze
data (time to market)

• Significantly improved data
quality (less variety, 
increased veracity)

• Better science due to less
fragmented, easier to
access and faster to
integrate data
(value generation)

Governance

• Definition of data sharing 
principles (black list vs 
white list) – but GDPR etc.

• Data ownership

• Process ownership

• Make the right way the
easy way: data capture/ 
data curation



Data FAIRification
IT Capabilites Supporting Business Processes

Terminology

Identifer Resolution

Data Catalog

Semantic Search

Standard API (REST)

Resources – URI

Metadata (eg DCAT)

Data Sharing Policies

Terminology

Metadata Registry

Business Glossary

Data Standards (eg CDISC)

Data Quality KPIs

Minimal Models

Data Validation (FAIR metrics)

Data Governance

Take knowledge to the point of usage



Data FAIRification
Data Quality KPIs (reusability, reproducibility) 

KPI

Completeness all mandatory data elements are present & captured

Correctness all data elements are correct

Conformity all data elements conform to a defined standard

Consistency all data elements are consistent (meaningful record)

Coherence all data elements are coherently applied across applications

Currency all data elements are up to date (life cycle)

Data Curation – intellectual process of information recovery/ validation

Data Standards (Terminology, Minimal Models & Metadata Registry)

• ISO 25012:2008 Dimensions of Data Quality

• ISO 8000 Series for Data Quality (eg 8000:100 Terminologies, 8000:120 Provenance)

• ISO 38505: Governance of Data
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Information Procurement

(a negative) Example

Cell Line Registry 1

Cell Line ID: CL23456

name: NCI-H522

hasSpecies: NCBI:9606

gender: male

tissueOfOrigin:  Lung

morphology: Epithelial Cell

ethnicity: Caucasian

mutation: TP53

Cell Line Registry 2

ID: C987642

label: H522

species: human

sex: M

tissue type:  Lung Tissue

cell type: Epithelial Cells

race: Cauc

gene fusion: ALK-NPM

freeze condition: -100 degree C



Semantic Integration

Initial Setup

CL234567

NCI-H522

NCBI:9606

male

Lung

Epithelial Cell

Caucasian

TP53

C987642

H522

human

M

Lung Tissue

Epithelial Cells

Cauc

ALK-NPM

-100 degree C

Cell Line 

ID
ID Name Label

Has

Species
Species Gender Sex

Tissue of

origin
Tissue Ethnicity Race Morphology Cell type Mutation

Gene 

Fusion

Freeze

Condition

CL234567 NCI-H22 NCBI:9606 Male Lung Caucasian
Epithelial

Cell
TP53

C987642 H522 human M
Lung 

Tissue
Cauc

Epithelial

Cells
ALK-NPM

-100 

degree C



Semantic Integration

Identity Resolution (Glossary, Identifier Service)

NCI-H522

NCBI:9606

male

Lung

Epithelial Cell

Caucasian

TP53

C987642

human

M

Lung Tissue

Epithelial Cells

Cauc

ALK-NPM

-100 degree C

Cell Line 

ID

Preferred

label

Has

Species
Species Gender Sex

Tissue of

origin
Tissue Ethnicity Race Morphology Cell type Mutation

Gene 

Fusion

Freeze

Condition

CVCL1567 NCI-H22 NCBI:9606 Male Lung Caucasian
Epithelial

Cell
TP53

CVCL1567 NCI-H22 human M
Lung 

Tissue
Cauc

Epithelial

Cells
ALK-NPM

-100 

degree C



Semantic Integration

Metadata Alignment (Metadata Registry, Target Schema)

NCI-H522

TP53

C987642

human/ NCBI:9606

M/male

Lung Tissue/ Lung

Epithelial Cells/ Epithelial Cell

Cauc/ Caucasian

ALK-NPM

-100 degree C

Cell Line 

ID

Preferred

label

Has

Species
Sex

Tissue of

origin
Ethnicity Morphology Mutation

Gene 

Fusion

Freeze

Condition

CVCL1567 NCI-H22 NCBI:9606 Male Lung Caucasian
Epithelial

Cell
TP53

CVCL1567 NCI-H22 human M
Lung 

Tissue
Cauc

Epithelial

Cells
ALK-NPM

-100 

degree C



Semantic Integration

Value Domain Integration (Terminology Service)

NCI-H522

TP53

C987642

NCBI:9606

M

Lung Tissue

Epithelial Cell

Caucasian

ALK-NPM

-100 degree C

Cell Line 

ID

Preferred

label

Has

Species
Sex

Tissue of

origin
Ethnicity Morphology Mutation

Gene 

Fusion

Freeze

Condition

CVCL1567 NCI-H22 NCBI:9606 M Lung Caucasian
Epithelial

Cell
TP53 ALK-NPM

-100 

degree C



Semantic Integration

Nice to have or must do?

Cell Line 

ID
ID Name Label

Has

Species
Species Gender Sex

Tissue of

origin
Tissue Ethnicity Race Morphology Cell type Mutation

Gene 

Fusion

Freeze

Condition

CL234567 NCI-H22 NCBI:9606 Male Lung Caucasian
Epithelial

Cell
TP53

C987642 H522 human M
Lung 

Tissue
Cauc

Epithelial

Cells
ALK-NPM

-100 

degree C

Cell Line 

ID

Preferred

label

Has

Species
Sex

Tissue of

origin
Ethnicity Morphology Mutation

Gene 

Fusion

Freeze

Condition

CVCL1567 NCI-H22 NCBI:9606 M Lung Caucasian
Epithelial

Cell
TP53 ALK-NPM

-100 

degree C

But: Why are *we* doing this?
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Public Cell Line Registry

SIB-Cellosaurus (Amos Bairoch)

Public Single Point of Truth for Curated Cell Lines



CelloSaurus

Semantic Organization

Minimal Model

Terminology/ URIs



Public Cell Line Registry

Project Plans & Value Proposition

• Development of a shared Minimal Model for Cell Line Annotation (Metadata)

• FAIRification of Cell Line Registry:

– Metadata using unique IDs (eg Uberon, NCBI Taxonomy, NCIt)

– Definition of Data Standards for knowledge represention (Interoperability)

– Definition of an open protocol for querying/ accessing Cell Line Registry (eg RESTful, JSON, JSON-LD)

• Development of an open collaborative curation platform including vendor data

• Custom partitions for Universities and SMEs to support Cell Line Registration

33
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FAIRification

Organizational Perspective

Executive Level
Data as an asset

Digitization

Knowledge-based industry

….

Data Practitioner Curator, Integrator, Acquisition Specialist,

Data Scientist, Statistician,  Information Specialist

Poor data quality

Lack of standards

Data Linkage

…..

Huge Gap



Conclusions

• Data-driven industry: Data considered as an asset – support by Executive Managers

• Increasing complexity of data creation, data acquisition and integration processes require

Information Procurement based on FAIR principles

• FAIR data is AI ready ! 

• FAIR principles as guidance for a global data management strategy: 

significant change to the organization (large time horizon)

• Digital Transformation – Hypothesis 1: 

Without Data FAIRification Digital Transformation will create new digital garbage

• Digital Transformation – Hypothesis 2: 

Rapid, cross-funtioncal and global adoption of Data Management based on FAIR principles will 

create a competitive advantage
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Doing now what patients need next


