


Study Design of Hamer et al. (1993) 
 
•  QTL (Quantitative Trait Loci) study: 
            Possible genetic influence on (behavioral) phenotype 
•  Linkage between phenotype & genotype markers 
•  Same-Sex orientation of gay males [one subtype]  

•  Behavior shared with gay cousin / uncle but not father 
•  => X-linked inheritance 
•  => simplifies search to X chromosome 

•  Pedigree analysis of pairs of brothers 
•  Genetic concordance of X inherited from mother 

•  Similarity by State [S] 
•  Identity by Descent [D]: copies of same allele 
•  Discordant [n]: brothers get different alleles 
•  Uninformative [-] 

•  Logarithm of Odds (LOD) calculation 
•  Z1 =  prob(D), given observed allele frequencies 
•  LOD = ln[ Z1 / prob(null)], where p(null) = random expectation 
•  Cf. Five-Card Stud 

 



X chromosome: Xq27~28 region 



X-linked male homosexuality? 

X-linkage is indicated where uncles & nephews share trait: 
Mother (sister of uncle) is implicated as carrier 



Identity by (S)tate & (D)escent 
vs discordant (-) & un-informative (n) sites 



Identity by Descent & State: 
consanguineous (IbD or IbS) vs dissimilar X chromosomes 



Trait mapping to RS region of Xq28 
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Linkage Analysis 
over 22 X-chromosome molecular markers (A-V) 



LOD score analysis (simplified) 
Consider 21 possible concordance ratios: What odds? 

Consider 21 successive markers with observed ratios: Is there Linkage? 



LOD scores (long calculation) 

= The ratio of the unlikely observed event to the unlikely random event, 
                                     (where brothers share any allele with p = z1 = ½ ) 



LOD score assignments over the X: 
high scores (linkage) in RS region of Xq28 

LOD = log10 of odds 
 
LOD > 3       < 1/1000 




