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Statistical Analysis 

In the traditional variance components approach,1 the variance covariance matrix (Ω ) among the 

relatives in a pedigree is typically decomposed as 

eag
222 2ˆ σσσ IΦΠΩ ++=  

where Π̂  is an nn×  matrix whose elements ijπ̂  are estimated allele-sharing proportion between 

the i th and j th individuals in the pedigree and g
2σ  represents the additive variance due to the 

QTL. nnij ×= )(φΦ  is a matrix whose elements are kinship coefficients for the pairs of individuals 

in the pedigree, and I  is an identity matrix of dimension nn× .  a
2σ  is the additive polygenic 

variance, and e
2σ  is the residual environmental variance. We recently generalized the variance 

components model to include gene-age interactions in the QTL and polygenic effects,2 i.e., to 

expand the variance covariance matrices g
2ˆ σΠ  and a

22 σΦ  as functions of the ages of the 

relatives in the pedigree. The variance covariance matrix may be expressed as:  

eag ageage 222 )(2)(ˆ σσσ IHΦTΠΩ ++= oo  

where )(ageT , and )(ageH  are age trend matrices consisting of normalized age trend functions, 

and “ o ” represents element-wise matrix product. We used Gaussian age trend functions and 

g
2σ will represent the maximum variance (maximum over ages) explained by the QTL effect and 

a
2σ  denotes the maximum polygenic variance. Note that linear3,4 and exponential3 functions 

were proposed to model gene-age interactions, which are applicable to monotonic age trend only. 

The unimodal Gassian function used in this study is inspired by prior work in cross-sectional5 

and longitudinal6 data which clearly and consistently demonstrated non-monotonic age trends in 

genetic effects. To test for linkage, we tested on peak QTL variance g
2σ . Under the null 
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hypothesis 02 =gσ , i.e., there is no linkage between QTL and marker, and under the alternative 

hypothesis there is a tight linkage 02 >gσ .  Since g
2σ  is constrained to be nonnegative and the 

null hypothesis is on the boundary, test statistic follows an asymptotic distribution of 

2
3

2
2 )2/1()2/1( χχ + .7 We computed multi-point IBDs at each marker location by the 

Genehunter8 software and conducted likelihood ratio tests using the QTLtrends package.2 
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Figure S1. SBP genome-wide linkage results for Caucasians. VC: traditional variance component approach, VC&AT: variance 

component with age trends. 
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Figure S2. DBP genome-wide linkage results for Caucasians. VC: traditional variance component approach, VC&AT: variance 

component with age trends.
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Figure S3. DBP genome-wide linkage results for African Americans. VC: traditional variance component approach, VC&AT: 

variance component with age trends. 


