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Genome wide analysis of sex difference in gene
expression profiles of bone formations
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Background
Geber and Murphy [1] found that a sex and stature bias is
evident among adults in which males and taller individuals
displayed statistically significantly higher levels of scorbu-
tic lesions. Thus the study provided evidence to support
an investigation on the gender difference with a lack of
vitamin C (VC) in humans. In an animal study, a sex dif-
ference has also been evidenced [2,3]. Previously, we have
studied a spontaneous bone fracture (sfx) mouse [4] which
lacks the gene for L- gulonolactone oxidase (Gulo), a key
enzyme in the ascorbic acid (AA) synthesis pathway. In
this study, we investigated the gene expression profiles
between female and male mice using the sfx mouse model
and BXD RI strains. The objective of this study is to iden-
tify sex differentially expressed genes in bone using the sfx
model and BXD RI strains.

Materials and methods
We first identified the genes that are differentially
expressed in the femur between female and male sfx
mice. We then analyzed the potential gene network
among those differentially expressed genes with whole
genome expression profiles generated using spleens of
female and male mice of a total of 67 BXD (C57BL/6J
X DBA/2J) recombinant inbred (RI) and other strains.

Results
By analyzing the female and male mice separately, we
found many more differentially expressed genes between
wild type and sfx mice from either female or from male
mice than we found previously using RNA of a mixture
of female and male mice. It is obvious that the skeletal
system is different between female and male. The female

and male skeletal system is most likely to react to the VC
deficiency in sfx mice differently. The comparison between
disease and control samples using data of sex mixture suf-
fers from neutralization of gene expression levels between
the female and the male. This result suggests that in the
study of genes that are potentially affected by the sex or
the gender, data from female and male individuals should
be analyzed separately. Many reports have been using the
sex balanced data of mouse strains.

Conclusions
Our data posed a question about whether the balanced
data should be used without understanding of the sex
differences.
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