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Background
. Aggression biochemistry and metabolomics
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 What is metabolomics?
— Holistic overview metabolome (Wishart DS. 2007. Brief Bioinform 8:279-93)

e How do we measure this?

— Targeted vs untargeted
— MSvs (*H-)NMR

http://www.action-euproject.eu



Background

e / Aggression metabolomics & current project
INTERNATIONAL JOURNAL OF PSYCHIATRY M CLINICAL PRACTICE, 2016 @ Tayl_c-r & _Francis
httpy/fde.dolorg/ 1031091 3651501201 6.11447 71 Taylar & Frandis Graup

ORIGINAL ARTICLE

Possible relationship between amino acids, aggression and psychopathy

Murat Gulsun® Taner Oznur®, Emre Aydemir®, Fatih Ozcelik®, Murat Erdem®, Serkan Zincir®, Ozgur Akgul®
and Yasemin Kurt®

e The current project

— Genetic correlation adult aggression and blood metabolites

1) Lipoproteins/lipids (biomarker literature)
— H-NMR Lipoprotein platform (‘Brainshake Ltd., Fl)
— LC-MS Lipidomics platform (Universiteit Leiden, NL)

2) amino acids (genetic evidence Gulsun, et al. 20167 )
— Alanine, histidine, isoleucine, leucine, phenylalanine, tyrosine & valine

http://www.action-euproject.eu




Methods
e The data

¢ NTR biObank (Willemsen G, et al. 2010. Twin Res Hum Genet 13:231-45)

— Large scale biological sample collection > fasting blood samples
- N =9,530

 ASR Aggression Scale

(Achenbach TM, Rescorla LA. 2003. Manual for the ASEBA Adult Forms & Profiles)

— Survey8 & Survey10

* Genetic Relationship Matrices (GRMs)

— Cleaning: no ethnic outliers, autosomes only, HWE > 1x10->, MAF > 0.01, no
exclusion of related individuals

— Adjust for (long-range) LD: ‘LDAK GRM’ (speed D, et al. 2012. Am ] Hum Genet 91:1011-1021)
— Cope with family structure: ‘Zaitlen GRMS’ (zaitlen N, et al. 2013. PLoS Genet.)

http://www.action-euproject.eu




Methods
o / Statistical analyses

* SNP & narrow-sense heritability

— Univariate GCTA (Yang]J, etal. 2011. Am ] Hum Genet 88:76-82)

* Aggression
« 'H-NMR metabolites
e Lipidomics lipids

e Phenotypic correlation
— Rp Aggression and TH-NMR metabolites
— Rp Aggression and Lipidomics lipids

* Genetic correlation
— Bivariate GCTA (Lee SH, et al. 2012. Bioinformatics, 28:2540-2542)
— Approximation twin-family design
» Rg Aggression and 'H-NMR metabolites
* Rg Aggression and Lipidomics lipids

http://www.action-euproject.eu

Covariates metabolite/lipid

genetic analyses:
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Results
. Heritability - adult aggression
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Results
Heritability - 'H-NMR data

Narrow-sense Heritability
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Narrow-sense Heritability
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Results
Heritability - Lipidomics data
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Results
Phenotyplc COI'I'elatIOIlS

Adult aggression & TH-NMR
metabolites

— Overall no significant
associations

— L-HDL-TG, Creatinine &

No replication of Gulsun 2016
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Adult aggression &
Lipidomics lipids
— Overall no significant
associations

ke eas
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Results
Rg - adult aggression & 'H-NMR data
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Results

¢ / Rg - adult aggression & Lipidomics data
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e Limitations

e To LDAK or not?

Lee SH, et al. (2013) AJHG 93: 1151-1155 & Speed D, et al. (2013) AJHG 93: 1155-1157

e Power
Visscher PM, et al. (2014) PLoS Genetics.

— Aggression SNP h?0.10
 Power =47%

— TH-NMR SNP h2 0.20
e Power=45%

— Lipidomics SNP h? 0.20
 Power =28%

* Too stringent in corrections?

http://www.action-euproject.eu



e Conclusions

e Small, non-significant, phenotypic correlations
— Aggression & lipids/lipoproteins
— Aggression & amino acids

— Furthermore, genetic correlations non-significant = previous associations driven
by Antisocial Personality Disorder or artifact of small N study?

* Future directions phenotypic association 2> ACTION
- Aggression & (urinary) biomarkers in children
- Stronger design: simultaneous assessment of childhood aggression & biomakers
- MZ discordant design

http://www.action-euproject.eu
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