Supplementary Note

1 Regression model to estimate genetic covariance

We follow the same notations in the main text. We can approximate zo by
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Here, Y7 is the genotype matrix of the samples exclusively included in study 2, i.e., Y7 consists

of the last ny — ng rows of Y. We continue the derivations:
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2 Regression weights

The weights in GENJI’s regression are given by the reciprocal of the variance of XiT zo¢1i. We
need to calculate E [(XZ-TZQQSH)Z} :

T T T T 2
B [(XiTZ2¢M)2] :E{[XZ-T <XSX5+YT YT7+ XS(SS+YT5T>:| (XiT5+€i)2}

v N
1 TLQ 1 1 /an 3

XL +YES xTr
B LRRELIS NI e LA
no no

We calculate the expectations of all the terms above and sum them up:
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Thus, after plugging these results in, we have
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