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Multiple analysis methods (clinical chemistry, transcriptomics etc.) 

used for systems biological questions

Unpublished (negative) data

Complex study designs in nutrition

Lack of power for systems biological questions

Lack of individual data

Lack of (study) meta-data (age, BMI, analysis method etc.)



Phenotype database goals

• Collect, harmonize and distribute data 

• Already available: a database for mechanistic intervention studies

• Helpdesk function/ training for new users (NuGO)

• Example on how the Phenotype Database works: analysis of the 
challenge response in several studies 
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Collect, harmonize and distribute data 
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Study
Meta-data

Clinical chemistry data

Transcriptomics

Metabolomics

Multi-study 
analysis and 

results
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Plasma measurements:
Clinical Chemistry
Lipids LC-MS (TG, SPM, LPC, PC)
Free Fatty acids LC-MS
GCMS 
Multiplex protein profiling (RBM)
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Output possibilities

For study comparison API (links to software that can analyse your 

data, e.g. R)

Search option

Excel export

Visualisation (Pathvisio, simple graphs)
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Technical remarks

Code can be found on github:

https://github.com/PhenotypeFoundation

Studies.dbnp.org is the nutritional instance, but can be used by others 

after request (located at TNO)

Links to other data sources possible (e.g. arrayexpress)
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Current status of database
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Pre-training Preparations

Account generation – creation of username/passwords 
Distribution of Phenotype Database data-uploading template (.xls
file) and Quickguide to participants
Submission of data files (even partial) at least 1 week prior to 
training (Participant)
Brief presentation of the current datasets potentially available 
to share, for discussion purposes during training (Participant)
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Training 

Format (1 ½ days)
Afternoon

Introduction to the Phenotype Database software 
Demonstration of the live site (http://studies.dbnp.org) 
Discussion of the datasets to be shared in dbNP (participants)

Next day
Uploading of files (even partial/dummy) to assess compatibility
Practical work and recording of potential errors/problems
Setting of date to share full files with TNO if not already done
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Huber et al., BMJ 2011:

The ability to adapt



the adaptive capacity – the response to stressors

- Quantification of the effect of a treatment/intervention
- Diagnose a disease
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Example challenge s
Maximal cycling exercise challenge

3600 30 60 120 180 240 minutes

High fat challenge: 500 ml dairy shake, including
300 ml custard, 150 ml cream cheese and 50 ml whipping
Cream (fat 58.7 E%) 

Treatment/intervention
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Defining clinical (pre)diabetic subgroups
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‘The metabolic challenge test knowledge database’ 
project goal

To find mechanistic explanations for differences in clinical subgroups 

Providing an integrated study evaluation platform (challenge studies 

uploaded)

Demonstrate that other research questions can be answered which 

could not be answered by a single study
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Explorative analysis (glucose): Male and Female

All subjects, baseline measurements

Conclusion: An overlap in the baseline levels between the studies is 

observed, a further study comparison can be performed
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Base model: value = Study_1 * time0 + healthy + BMI : Normal

Value Std.Error DF t-value p-value

Study_1
study_2 -0.06 0.42 156 -0.14 0.89
study_3 -0.77 0.57 156 -1.35 0.18

Time: 0
Time: 30 2.14 0.60 470 3.57 0.00 **
Time: 60 1.98 0.54 470 3.67 0.00 **
Time: 120 -0.19 0.44 470 -0.44 0.66

Healthy
Diabetes 3.04 0.60 156 5.09 0.00 **
Prediabetes 1.21 0.21 156 5.71 0.00 **

BMI: Normal

BMI: Morbid obese 1.02 0.49 156 2.07 0.04 *
BMI: Obese 0.78 0.29 156 2.71 0.01 *
BMI: Overweight 0.22 0.20 156 1.12 0.26
BMI: Underweight -0.23 0.35 156 -0.67 0.51

Study1:Time30
Study_2:time30 0.15 0.62 470 0.24 0.81
Study_3:time30 1.28 0.72 470 1.77 0.08 #

Study1:Time60
Study_2:time60 -1.08 0.56 470 -1.94 0.05 #
Study_3:time60 1.64 0.67 470 2.44 0.02 *

Study1:Time120
Study_2:time120 0.00 0.47 470 0.01 0.99
Study_3:time120 2.00 0.60 470 3.34 0.00 **

Complex data analysis (linear mix model and looking  
at covariates): Are the data suitable for virtual c ohort? 
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The complex data analysis shows that we can find health related differences in 
response to OGTT (based on the single parameter glucose) by combining studies



Analysis of the distribution of (pre)diabetic 
subgroups in 3 different studies.

The 3 studies represent all 5 (pre)diabetic subgroups and therefore 

can be used to answer our biological question
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Study 1 Study 3

All studies

Study 2



Upcoming work

Meta-analysis of challenges

On metabolomics data

Inclusion of more studies
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Computational 
chemistry

Kinetics data
(PBPK)

Omics/Systems 
Biology/Bioinformatics

Toxicology

Data integration

DIAMONDS approach

Data Infrastructure for Applying Models ON Design and Safety



Better predict toxicity profile by integrating
structural and/or omics information

Public data

TNO generated data

Company data

curation

Infrastructure:
Data

Formats
Tools

Workflows

(curation)

Predict toxicity Profile

- grouping

- safe design

AIM: 



Embedding and continuation

Cosmos (standardization of metabolomics infrastructure): NMC 

involved

EURODISH (aiming at establishing the European Nutrition Research 

Institute)

NU-AGE

Nutritech

Bioclaims

Usage of studies and data in the Dutch-Irish collaboration on 

nutritional research 

JPI “Healthy Diet for Healthy Life”
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N=1 database

http://nrc.dbnp.org
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