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Note S1. Estimation of combined genetic effect in fixed-effect and random-effects meta-analysis.
Both fixed-effect and random-effects meta-analyses provide estimates of the combined genetic effect of a given SNP across all studies () and the between study variability (). The combined genetic effect is a weighted mean of the genetic effects across all studies:

where  is the weight assigned to each study and  is the estimated effect for given SNP in each study. The fixed-effect model has only one source of variance (within-study variance due to sampling error), while the random-effects model has two sources of variance (within- and between-study variance). Therefore, the study weights are  and  for fixed-effect and random-effects models, respectively. 

Note S2. Derivation of meta-regression models including quadratic and cubic terms of age.
Meta-regression including a quadratic term of age
Suppose we have  studies with  participants each. Then we define  as:
	
	(1)


Then within each study the estimated average genetic effect in each study can be expressed as:
	
	(2)


where  is the mean genetic effect across studies,  is the difference in the mean effect of a given SNP for each one year increase in age,  is the difference in the mean effect of a given SNP for each one year difference in the square of age, mean of age  and mean of quadratic age  .
Given that mean age () and the variance of age ( are known for each cross-sectional GWAS, we can calculate the mean of quadratic age of each study (  as follows:



Meta-regression including a cubic term of age
Suppose we have  studies with  participants each. Suppose we have  studies with  participants each. Then we define  as:
	
	(3)


Then within each study the estimated average genetic effect in each study study can be expressed as:
	
	(4)


where  is the mean genetic effect across studies,  is the difference in the mean effect of a given SNP for each one year increase in age,  is the difference in the mean effect of a given SNP for each one year difference in the square of age,  is the difference in the mean effect of a given SNP for each one year difference in the cubic of age , mean of age , mean of quadratic age   and mean of cubic age  
Given that mean age () and the variance of age ( are known for each cross-sectional GWAS, we can calculate the mean of cubic age of each study (  assuming that age distribution is symmetrical within each study.
Skewness for a random variable X can be expressed as :




      
Therefore, if  then cubic age of each study can be expressed as:
	
	[bookmark: _GoBack](4)



