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To the editor

The proceedings of a recent meeting on alopecia areata (AA) (Bertolini et al., 2012)
summarized work using the surgically induced C3H/HeJ mouse model for AA (McElwee et
al., 1998), in which investigators found enlarged hearts in affected mice, suggesting an
association between AA and cardiac findings. However, the heart lesions described are a
well known strain specific disease, not limited to C3H substrains. These lesions have been
described by a number of names including epicardial mineralization with fibrosis and
dystrophic cardiac calcinosis (Eaton et al., 1978; Frith and Ward, 1988). Crosses between
C3H/HeJ and C57BL/6J mice have identified 4 quantitative trait loci (QTLsS), designated as
Dystrophic Cardiac Calcinosis 1-4 (Dyscalc1-4) (Ivandic et al., 2001). Mapping to mouse
Chr. 7 (Ivandic et al., 1996), Dyscalcl was subsequently identified as being due to non-
synonymous single nucleotide polymorphisms in the ATP-binding cassette, sub-family C
(CFTR/MRP), member 6 (Abcc6) gene (Aherrahrou et al., 2008; Meng et al., 2007).
Mutations in the human ABCC6 gene and targeted mutations in the mouse Abcc6 gene
produce pseudoxanthoma elasticum (PXE) (Gorgels et al., 2005; Klement et al., 2005), a
systemic metabolic disease with cutaneous features distinct from AA (Uitto et al., 2010).

In a massive histopathological screening of all organ systems in 31 inbred strains of mice of
both genders, dystrophic cardiac calcinosis was diagnosed in 8 strains (Berndt et al .,
submitted; Sundberg et al., 2011). C3H/HeJ and A/J strains were found to develop both
heart lesions (Chase et al., 2009) and AA (McElwee et al., 1999) in the aging study,
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although in both cases more mice with normal skin had heart lesions than those with AA
(Table 1a). Three strains were found to develop histologically confirmed AA (MRL/MpJ,
SJL/J, and SWR/J) but none of these mice had any type of heart lesion. No correlation was
found in a retired breeder study (Table 1b) (Berndt et al., submitted) or in a large mouse
cross (C3H/HeJ x C57BL/6J, C3B6F2; Table 1c) generating F2 females for identifying AA
eQTLs. Heart lesions varied in severity and location between the strains (Berndt et al.,
submitted). Genome-wide association mapping determined that none of the QTLs for
dystrophic cardiac calcinosis corresponded to genomic regions identified to determine AA.

While it is easy to see clinical correlations between seemingly unrelated diseases in small
numbers of mice undergoing experimental manipulation, it is critically important to
understand strain specific background lesions. The mineralization and fibrosis phenomena
among the inbred strains associated with PXE-like diseases are very complicated. Some are
related to each other while others are not. The underlying genetic predisposition can be
modified by the genes involved in other diseases. Such appears to be the case for Abcc6 and
PXE (Berndt et al., 2013). As the complex genetics of AA in humans and mice continues to
be refined, it is possible that some of the genes involved in development of heart lesions
may overlap with those that determine AA, but with technologies currently available using
large populations of mice it appears that cardiac mineralization and fibrosis phenotypes are
not correlated with AA.
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QTL quantitative trait loci
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