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The ACTION Biomarker Study

>200 dizygotic (DZ) twin pairs

>500 
monozygotic 

(MZ) twin 
pairs

90 metabolites 

++

+
189 clinical cases

Multi-omics Design

Omics MZ & DZ correlations Cross-Omics Correlations

90 metabolites 
on 3 platforms

++
15 aggression-
related traits

10% most variable DNA 
methylation markers 

(CpGs)

15 * 3 = 45 polygenic scores (PGSs)

Non-transmitted 
by father
(NTf)

Non-transmitted 
by mother

(NTm)

Transmitted 

LC-MS Amines

GC-MS Organic Acids LC-MS Steroids

(a) PGSs * Metabolomics (b) CpGs * Metabolomics

(c) PGSs * CpGs (d) Multi-omics

DNA Methylation levels

mailto:f.a.hagenbeek@vu.nl
http://www.tweelingenregister.vu.nl/
https://individualdevelopment.nl/

	Slide Number 1

