
Figure 1. Twin correlations for LC-MS blood plasma lipids. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

The dots indicate the point estimate for the twin correlations, the whiskers are the maximum likelihood based 95%-confidence intervals for these point estimates. 
Lipids are ordered by an increasing number of carbon atoms and double bonds in their side chains for each of the lipid classes. 

Introduction 
 Metabolomics: comprehensive analysis of low-molecular weight 

compounds in biological samples1 
 Lipidomics: subfield with focus on lipids (e.g., glycerolipids, 

sphingolipids, etc.) 
 Metabolites are biological endophenotypes;  reflect genetic & 

environmental influences1,2 
 Genetic studies into the metabolome have been reported e.g., 3,4,5 
 included lipids6  no lipidomics heritability estimates 

 Current study:  heritability of lipidomics derived lipids by 
targeted LC-MS in adult twin sample 

 

Materials & Methods 
 2543 NTR7 Biobank project8 twins with blood plasma available – 

1387 monozygotic (MZ) & 1126 dizygotic (DZ) twins 
 131 blood plasma lipids from 9 different biochemical classes via 

liquid chromatography mass spectrometry (LC-MS) 
 Twin correlations in R 
 Heritability estimates via genetic analysis using structural 

equation modelling in OpenMx software9 
 
 
 

F.A. Hagenbeek1, H.H.M. Draisma1,2,3, A. Harms4,5, M. Bartels1,2, T. Hankemeier4,5 & D.I. Boomsma1,2,3 
  

1Department of Biological Psychology, VU Amsterdam, Amsterdam, the Netherlands. 2EMGO+ Institute for Health and Care Research, Amsterdam, the 
Netherlands. 3Neuroscience Campus Amsterdam, Amsterdam, the Netherlands. 4Leiden Academic Center for Drug Research, Division of Analytical Biosciences, 

Leiden University, Leiden, the Netherlands. 5The Netherlands Metabolomics Centre, Leiden, the Netherlands 
  

Contact: f.a.hagenbeek@vu.nl http://www.action-euproject.eu 
 

References 
1. Dunn, W. B., Goodacre, R., Neyses, L., & Mamas, M. (2011). Integration of metabolomics in heart disease and diabetes research: current achievements and future outlook. Bioanalysis, 3(19), 2205–22  
2. Adamski, J., & Suhre, K. (2013). Metabolomics platforms for genome wide association studies-linking the genome to the metabolome. Current Opinion in Biotechnology, 24(1), 39–47  
3. Demirkan, A., Henneman, P., Verhoeven, A., Dharuri, H., Amin, N., van Klinken, J. B., … van Dijk, K. W. (2015). Insight in Genome-Wide Association of Metabolite Quantitative Traits by Exome Sequence Analyses. PLoS Genetics, 11(1), e1004835  
4. Draisma, H. H. M., Beekman, M., Pool, R., van Ommen, G.-J. B., Adamski, J., Prehn, C., … Boomsma, D. I. (2013). Familial resemblance for serum metabolite concentrations. Twin Research and Human Genetics : The Official Journal of the International Society for Twin Studies, 

16(5), 948–61  
5. Shin, S.-Y., Fauman, E. B., Petersen, A.-K., Krumsiek, J., Santos, R., Huang, J., … Soranzo, N. (2014). An atlas of genetic influences on human blood metabolites. Nature Genetics, 46(6), 543–50  
6. Rhee, E. P., Ho, J. E., Chen, M.-H., Shen, D., Cheng, S., Larson, M. G., … Gerszten, R. E. (2013). A genome-wide association study of the human metabolome in a community-based cohort. Cell Metabolism, 18(1), 130–143 
7. Boomsma, D. I., de Geus, E. J. C., Vink, J. M., Stubbe, J. H., Distel, M. a, Hottenga, J.-J., … Willemsen, G. (2006). Netherlands Twin Register: from twins to twin families. Twin Research and Human Genetics, 9(6), 849–57 
8. Willemsen, G., de Geus, E. J. C., Bartels, M., van Beijsterveldt, C. E. M. T., Brooks, A. I., Estourgie-van Burk, G. F., … Boomsma, D. I. (2010). The Netherlands Twin Register biobank: a resource for genetic epidemiological studies. Twin Research and Human Genetics, 13(3), 231–45 
9. Boker, S., Neale, Michael C, Maes, Hermine H. M., Wilde, M., Spiegel, M., Brick, T., Spies, J., Estabrook, R., Kenny, S., Bates, T., Mehta, P., Fox, J. (2011). OpenMx: an open source extended structural equation modeling framework. Psychometrika, 76(2), 306–317 
10. Draisma, H. H. M. (2011). Analysis of Metabolomics Data from Twin Families. Leiden 
11. Rhee, E. P., Cheng, S., Larson, M. G., Walford, G. A., Lewis, G. D., Mccabe, E., … Gerszten, R. E. (2011). Lipid profiling identifies a triacylglycerol signature of insulin resistance and improves diabetes prediction in humans. The Journal of Clinical Investigation, 121(4), 1402–1411. 

Results 
 Twin correlations indicated genetic model including “common 

environment” in majority of lipids (Figure 1) 
 ACE genetic model acceptable for 102 of 131 lipids  AE sub-

model best fit for 118 of 131 lipids 
 Lipid heritability (H2) was low-moderate (<60%) under AE-

model (Figure 2) 
 H2 triglycerides (TGs) seems to depend on number of carbon 

atoms & double bonds in fatty acid chain 
 

Discussion & Conclusions 
 Approximately half of individual differences in blood plasma 

lipids are accounted for by genetic differences  
 Pattern of genetic influence in TGs previously observed10 & for 

phosphatidylcholines4 
 Patterns could reflect metabolic conversions rounds in 

anabolism & catabolism or  use of different acyl-CoA 
dehydrogenase isozymes in β-oxidation 

 Number of TG carbon atoms & double bonds associated with 
disease risk11, H2 could reflect this 

 

Future directions 
 SNP and narrow-sense heritability for all adult NTR 

metabolomics datasets 
 

Figure 2. Heritability estimates for LC-MS blood plasma lipids under AE model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

The dots indicate the point estimate for the standardized A variance component, the whiskers are the maximum likelihood based 95%-confidence intervals for these 
point estimates. Lipids are ordered by an increasing number of carbon atoms and double bonds in their side chains for each of the lipid classes. 

MZ correlati 
• MZ correlations 
• DZ correlations 
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