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DNA methylation-based age prediction using massively
parallel sequencing data and multiple machine learning
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Highlights

e 110 whole blood samples were analysed for 12 age-correlated CpGs using the lllumina MiSeq

e 17 different statistical models were developed using R and Trajan Neural Network Simulation

e A support vector machine model was selected with a MAE of 4.1 years in the blind test set

e The accuracy of both DNA methylation quantification and age prediction was retained down to
2ng of DNA input in the PCR stage

e Saliva samples (n=34) were accurately predicted with an error of less than 4 years for 50% of the
samples and less than 7 years for 70%.

e No variation in DNA methylation was detected for sperm samples

Abstract

The field of DNA intelligence focuses on retrieving information from DNA evidence that can help
narrow down large groups of suspects or define target groups of interest. With recent breakthroughs
on the estimation of geographical ancestry and physical appearance, the estimation of chronological
age comes to complete this circle of information. Recent studies have identified methylation sites in
the human genome that correlate strongly with age and can be used for the development of age-
estimation algorithms. In this study, 110 whole blood samples from individuals aged 11-93 years were
analysed using a DNA methylation quantification assay based on bisulphite conversion and massively
parallel sequencing (Illumina MiSeq) of 12 CpG sites. Using this data, 17 different statistical modelling
approaches were compared based on root mean square error (RMSE) and a Support Vector Machine
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