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Probes with call rate less than 0.95 were removed, and probes found to contain SNPs or potentially cross-hybridizing to different locations were excluded from further analysis.[1] A set of 319,607 probes remained in total (called No Pruned set). Pruning was performed by removing one of two probes on the same chromosome when their correlation (R2) was higher than an arbitrarily selected threshold of 0.2; this resulted in a set of 128,405 probes (called Pruned set). Both sets were used for further analysis. DNA methylation Beta value was standardized by removing the mean value and divided by the standard deviation for each sample.

Since DNA methylation is sensitive to batch effects, cell type and tissue type[2], we applied a principal components analysis (PCA, using probes from the No Pruned Set) on the samples from these 14 cohorts to assess the presence of any “outlier” cohorts. All the cohorts were closely matched with the exception of GSE78874 and GS (Figure S1). Samples in GSE78874 were from saliva instead of blood, and the samples in GS were measured using Illumina EPIC arrays instead of 450K DNA methylation arrays. To investigate if this difference could potentially adversely influence performance in age prediction for these two cohorts, we used a “leave-one-cohort-out” strategy to leave these two cohorts out as the test set separately and built the age predictor based on the remaining cohorts. We found both of them to have good prediction accuracy (GS: R = 0.98, RMSE = 3.52, GSE78874: R = 0.88, RMSE = 5.39), indicating a small difference between these two cohorts and other cohorts in age prediction. We used all cohorts for subsequent analyses. 


[bookmark: _Toc5782184]Prediction methods
For each training set, we built our predictors based on two methods, namely Elastic Net and best linear unbiased predictor (BLUP). Elastic Net was previously used by Horvath[3] and Hannum et al.[4] to build their age predictors and BLUP was used to predict age in Peters et al.[5] 

Elastic Net is a regularized regression method, it seeks to find the  that minimize the objective function defined as:
 
 is defined as  and  equals , with n the number of probes.  and lambda are regularisation parameters,  is set to 0.5 and  is chosen based on cross-validation. We used the implementation of Elastic Net from the Python package glmnet [6].

BLUP is a special case of ridge regression with a fixed ,  can be calculated directly based on the following equation:
 with ,
 the variance of the effect size of the probe set, and  the variance of the residuals. We used the R package rrBLUP[7] to build the age predictor, and  and  were estimated using the REML analysis implemented in this package.
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[bookmark: _Toc14265046]Figure S1: Principal component (PC) 1 v.s. PC 2. Two PCs are from the PCA analysis on the samples from 14 selected cohorts.
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