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Background

Quantitative trait loci (QTLs) for bone mineral density
(BMD) are defined as regions of the genome that con-
tain sequence variations that cause differences in either
bone deposition or rates of resorption. In this study, we
investigate QTLs for BMD of whole bones using femurs
and tibiae from the BXD family of recombinant inbred
(RI) strains derived by crossing C57BL/6] (B6) and
DBA/2] (D2) inbred strains.

Materials and methods

We studied femurs and tibiae from a total of 46 strains
at 3 months-of-age. Bones were quantified using the
PIXImus dual-energy X-ray absorptiometer (DXA) sys-
tem. QTL mapping was carried out using simple and
composite interval mapping in GeneNetwork (http://
www.genenetwork.org). Candidate genes in QTL regions
were ranked using PGMapper. SNP genotypes of candi-
date genes were verified directly using PCR amplifica-
tion and sequencing.

Results
Our data show:

1) A high correlation between BMD of the femur and
tibia across the panel of BXD strains;

2) A high correlation between BMD of femur and tibia
within sex and a moderate positive correlation between
sexes;
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3) A QTL on chromosome 15 for the BMD in femur
and tibia in male mice located in a 10 Mb region
between 42 and 52 Mb;

4) A total of 48 transcripts within the Chr 15 QTL or
which three are particularly attractive candidate genes—
Trpsl, Extl, and Slc30a8.

Conclusions

We have identified QTLs for BMD using a set of 46
BXD RI strains. Further investigation of the three candi-
date genes located in this QTL on chromosome 15 is
essential. Despite limitations, PIXImus is a valuable tool
for studying BMD and skeletal development of small
animals.
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