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A genome-wide scan of male sexual orientation
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Genetic-epidemiological studies provide
some evidence for a genetic component to
male homosexuality.1 Mustanski et al.2

performed the first genome-wide linkage
scan for male homosexuality using 403
microsatellite markers. The highest multi-
point logarithm of the odds (LOD) score
found by Mustanski et al.2 was 3.45 near
the microsatellite D7S798 on chromosome
7q36 with approximately equivalent maternal
and paternal contributions. As with all studies
of complex traits, this result requires con-
firmation.
Single-nucleotide polymorphism (SNP)-

based scans for linkage provide significantly
greater genomic coverage and information
content than do microsatellite assays;3

hence, we applied this technology to study a
Canadian cohort of homosexual males.

A total of 55 Canadian Caucasian families
with two or more homosexual male siblings
were studied, ascertained as previously
described.4 DNA samples were normalized
for concentration before labeling and hybri-
dization to the Illumina HumanLinkage-12
BeadChip Infinium array (Illumina, San Diego,
CA, USA), which comprises B6000 well-
defined SNPs spread comparatively evenly
across the human genome. The markers on
the array exhibit low levels of linkage dis-
equilibrium, and are thus suited for initial
genome-wide screens. Genotype calls, gener-
ated using BeadStudio (Illumina), were
obtained for 112 individuals. Pedigrees were
verified using Pedstats,5 and data sets checked
for unlikely genotypes; suspect sample SNP data
points were removed from subsequent
analyses. Nonparametric linkage analyses

were carried out using MERLIN (http://
www.sph.umich.edu/csg/abecasis/Merlin/
index.html).6

The results of the genome-wide linkage
scan are shown in Figure 1.
A LOD score peak of 2.86 was obtained on

chromosome 14 for SNP rs760335 (98.8 cM,
position 93884 697; genome build 36). The
adjacent SNP loci are rs733559 (96.8 cM;
92 809 308, LOD¼2.08) and rs742893 (99.7
cM; 94222 866, LOD¼1.74). Modeling of
marker–marker linkage disequilibrium in
the data set (r240.1) did not significantly
alter the magnitude of LOD scores obtained
(rs760335, maximum LOD¼2.47). However,
when we analyzed 1000 simulated data sets of
pedigree genotypes generated by MERLIN, a
LOD score of X2.47 was obtained in 256 of
the 1000 simulations, generating an empirical
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Figure 1 Genome-wide LOD scores for linkage across all chromosomes.
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P-value for our linkage peak of 0.256. There
was no evidence for linkage at or around
7q32 (LOD¼�0.2).
Therefore, in summary, although we could

find no evidence for linkage at 7q32 as found
by Mustanski et al.2 and as the LOD scores we
obtained failed to reach genome-wide signifi-
cance as defined by Lander and Kruglyak,7 the
studies combined provide information regard-
ing the magnitude of effects likely to be attri-
butable to male homosexuality genes if they do
indeed exist. Differences in the two studies may
lie in genetic and population heterogeneity, but
it is more probable that genes involved in male
homosexuality exert more modest effects than
detectable by linkage.8 More powerful genetic
studies will be required to find any relevant
genes. Parent-of-origin effects in male homo-
sexuality have been documented,2 and thus
consideration of epigenetic mechanisms are
also strongly warranted.9
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