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Abstract ; Objective To investigate the genetic association between birth weight (BW) and estimated bone mineral density
(eBMD) in adults, and to explore their shared genetic mechanisms and potential public health implications for osteoporosis
prevention. Methods Using large — scale genome — wide association study (GWAS) summary data from the UK Biobank and
the EGG Consortium, we systematically analyzed the genetic correlation, pleiotropic loci, and causal relationship between BW
and eBMD through linkage disequilibrium score regression (LDSC) , local genetic correlation analysis (SUPERGNOVA) , cross
— trait meta — analysis ( CPASSOC), and two — sample Mendelian randomization ( MR). Results A significant negative
genome — wide genetic correlation was observed between BW and eBMD (r, = —=0.0525,P =0.021 1). MR analysis revealed
a negative causal association between BW and eBMD (8 = —0.081,P =3.48 x 10™*). Conclusion The inverse causal
association between BW and eBMD supports the Developmental Origins of Health and Disease (DOHaD) hypothesis, indicating
that intrauterine development may regulate adult bone metabolism through pleiotropic genes (e. g., SNX10, RAC1). These
findings highlight the importance of early — life interventions for osteoporosis prevention.

Keywords: Birth weight; Bone mineral density; Genome — wide association study; Genetic pleiotropy; Mendelian
randomization
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Fig.1 Results of genetic correlation analysis
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Outcome:eBMD __ #SNPs BETA(95%CI) ______P-value
Exposure:BW(Birth Weight)

Inverse-variance weighted 198 — -0.081(-0.026,-0.136) 3.48x10°°
MR-Egger 198 —_—— -0.157(-0.012,-0.302) 3.39x10°2
Weighted median 198 —— -0.05(-0.017,-0.083) 2.37x10°
Excluding palindromic SNPs 171 | —— ' | -0.074(-0.014,-0.133)  1.47x 1072

0.4 0 01
BETA (95%Cl)

3 MR %
Fig.3 MR Analysis results
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