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Data produced within DZNE
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Key Objectives

 Enable combined analysis 

 Easily extendible to new data sets
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Tertiary Data

Primary Data

Research 
Data 

Lifecycle

Processing
Secondary Data

Interpretation

Primary Information Secondary Information

Semantic  Layer

Research Data Lifecycle

Adapted from ‘Recent ORKG developments’ by Markus Stocker DILS2018
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Semantic Layers

 Relevant data types and their annotations (= metadata)
 Shared Semantics  Data types/annotations using common, 

community-accepted vocabulary
 Analyzed/interpreted Data (often no raw data)
 Data integration and links between data elements and with external 

data
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Relevant data types:
 small RNA
 RNA
 CAGE (cap analysis gene expression) for promoter activity detection
 WES (whole exome sequencing) for DNA variant detection

Community accepted terms:
 HGNC, EntrezGene, MGI, UniProt terms
 dbSNP
 miRBase

Semantic Layer: NGS Data
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Data Interpretation
 Differential expression (DE) for all RNA expressions
 CADD (Combined Annotation Dependent Depletion) 

Data integration (links between data elements and external data)
 SNP – Gene relations (dbSNP)
 Small RNA – Gene/Protein relations (Text Mining and mirTarBase)
 Gene – Disease relations (DisGeNet)
 SNP – Disease relations (DisGeNet)
 Link to (disease-specific) network information

Semantic Layer: NGS Data
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Terminologies, 
Semantic Lookup
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Cognitive Support
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Semantic Lookup Platform

 Provide a single access point to 
heterogeneous terminological 
resources and common 
vocabulary

 Suggest for a term a concept from 
controlled vocabularies and in such 
a way facilitate annotation of data

 Provide cross-references for 
concepts

 Query, browse and navigate
terminologies/ontologies via UI/API

 Visualize & analyze the hierarchy

Semantic Lookup Platform

Terminologies,
Ontologies

Entity 
Mapping

Entity 
Resolution

Allow for query expansion and semantic data access

EBI-OLS EBI-OXO

OLS:  https://github.com/EBISPOT/OLS
OXO: https://github.com/EBISPOT/OXO

https://github.com/EBISPOT/OLS
https://github.com/EBISPOT/OXO
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Mapping Service EBI-OXO
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Public version currently established at                            

Customization of OLS + OXO  to Semantic Lookup Platform

 OLS Ontologies
 NCBI Taxonomy

 UBERON

 HPO

 GO

 Cell Ontology

 ChEBI

 Disease Ontology

 Cellular Microscopy 

Phenotype Ontology 

(CMPO)

 NCIT

 Added Resources and 

mappings
 HGNC, EntrezGene, MGI, UniProt

 dbSNP

 miRBase

 MeSH

 ICD

 ATC

(Gelbe Liste)

(LOINC)

Easy deployment of customized version
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Extraction of clinical routine data

Structured:
Master patient data
Relations patient/case/visit
ICD
Lab valuesKIS

(Agfa ORBIS)

Memory Clinic UKB

Unstructured: 
Discharge letters

Semi-structured:
Dementia-specific lab 

measures
Neuropsychological 

Testings (NPTs)

Semantic Layer
Clinical Data

Clinical Patient 
Information

Information 
Extraction
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Structured:
Master patient data
Relations patient/case/visit
ICD
Lab valuesKIS

(Agfa ORBIS)

Unstructured: 
Discharge letters

Semi-structured:
Dementia-specific lab 

measures
Neuropsychological 

Testings (NPTs)

Extraction of clinical routine data

IDSN
Clinical Warehouse

Structured information:
Entity – Attribute – Value 

Format

ETL

Matching
Anonymize

Communication server (Mirth) reads from sources, writes to IDSN clinical warehouse

Semi- and unstructured 
information:

Memory Clinic UKB
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Extraction of clinical routine data

IDSN
Clinical Warehouse

Structured information:
Entity – Attribute – Value 

Format

Semi- and unstructured 
information:

JSO
N

 interface
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detection
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Paragraph+ 
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 interface
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Text Mining System
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IDSN
Clinical Warehouse

Transform to clinical data model

anonymize
control IDSN

Clinical Data Model
(Anonymized Data)

Structured information:
Entity – Attribute – Value 

Format

Semi- and unstructured 
information:
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Clinical layer

 Common data model for DZNE and UKB semantic layer
 Interoperability: public terminologies(?)
 FHIR: interface, metadata

Disturbances:
Memory, language, planning, 

attention, orientation

Neuropsychol. 
Testings: CERAD

Lab 
Measurements:

blood/serum, cerebrospinal 
fluid (CSF)

Diagnoses
Medications

Patient
(gender, dob, ApoE, …)
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Interaction with Medicine Informatics Initiatve MII

 From IDSN to SMITH: Extraction pipeline established for IDSN can be 

used at UKB as starting point for data extraction in SMITH

 From MII to IDSN: Common data model will be compared/adapted to 

MII common data models

 From IDSN to MII: Additional MI use case for data integration
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 Interactive data exploration:

e.g. „How does age relate to MMSE?“
 Subgroup comaprison:
e.g. „„How does the ApoE genotype influence a 
fhe data of first clinical checkup?“

 Longitudinal viewer of single patient data/group data

Clinical Data Visualisation

../ownCloud/IDSN-Share/Visualization/MMSEvsAGE.html
../ownCloud/IDSN-Share/Visualization/MMSEvsAGE.html
../ownCloud/IDSN-Share/Visualization/APOE.html
../ownCloud/IDSN-Share/Visualization/APOE.html
../ownCloud/IDSN-Share/Visualization/Longitudinal.html
../ownCloud/IDSN-Share/Visualization/Longitudinal.html
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Key Aims Translational Phase

 Can clinical routine data supplement cohort data?

 Analyse clinical data in interactive analysis for new

hypothesis formulations

 Combined analysis of clinical and next generation

sequencing data in the disease area frontal lobe 

degeneration and spinal ataxia

 Data publication as FAIR data
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- Findable

- Accessible

- Interoperable

- Re-usable

The FAIR Guiding Principles for scientific data management and stewardship. 
Wilkinson et al., Sci Data. 2016. doi: 10.1038/sdata.2016.18

FAIR DATA Principles

https://www.ncbi.nlm.nih.gov/pubmed/26978244
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Tertiary Data

Primary Data

Research 
Data 

Lifecycle

Processing

Secondary 
Data

Interpretation

Primary Information Secondary Information

Data publication

Data Publication as FAIR Data

Data publication

Data publication
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Take home messages

 Semantic Data Layers 

 are core concepts for condensed and semantically interoperable data 

allows for easy updating and extensions

 are building blocks for combined data analysis

 can/should be published as FAIR Data publications

 Semantic Lookup Platforms are necessary as single access point for

 Semantic annotation and integration

 Query expansion and data analysis

 Text mining is a building block for making clinical information accesible

 research data management/data FAIRification is necessary for better research
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