Two mutations in the Lmbrl and Hx region of mouse Chromosome 5
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Mutation (allele) symbols: Hx/ and Hx[2

Mutation (allele) names: hemimelic extra toes-like and hemimelic extra toes-like 2
Strain names: B10.PL-H2"-H2-T1 8“/(73NS)/ Sn-Hxl/Grsr] and B6;129P3-Hx[2/Grsr]

Stock #003561 for Hx/ (jaxmice.jax.org)
Stock #004689 for Hx/2, available as DNA from The Jackson Laboratory DNA Resource

Phenotype categories: skeleton, limbs, toes

Abstract

One locus for dominant nonsyndromic preaxial polydactyly in humans is located within
7936, which is homologous to the limb region 1 (Lmbr1) and hemimelic extra toes (Hx)
segment of mouse Chromosome 5 (Clark et al 2001; OMIM). Based on appropriate map
positions and similar phenotypes, we present two spontaneous mouse mutations that are
putative remutations to Hx and are, hence, given Hx/ and Hx/2 as allele symbols.

Origin and Description
The Hx/ allele was identified in 1996 as a phenotypic deviant in the B10.PL-

HZu(73NS)/ Sn strain (Stock #000458) of the JMS facility of The Jackson Laboratory.
The HxI2 allele was similarly identified in the B6129F 1/J colony (Stock # 100492) in
1999. The Hx! mutation shows ~100% penetrance and is maintained on the original
background by mating a heterozygote of either sex to a wildtype sibling. The Hx/2
mutation also exhibits ~100% penetrance and is maintained similarly by brother x sister
descendants of the original F1 mutant mouse. Homozygotes of each gender of both Hx/
and Hx/2 breed, but less readily than heterozygotes. Homozygotes of each mutation
examined visibly and by alizarin staining seem phenotypically similar to heterozygote
siblings which implies dominant inheritance on these backgrounds. Comparative skeletal
morphometry to exclude semi-dominant inheritance was not done. DNA of both
mutations has been cryopreserved in The Jackson Laboratory DNA Resource. Embryos
from matings of C57BL/6J dams x HxI/HxI sires are cryopreserved as Stock #003561.
Sperm samples from heterozygote males of each mutation are currently being
cryopreserved.

Genetic Analysis

A male heterozygote of each mutation was mated to a CAST/Ei female. Affected F1 mice
of both sexes of each mutation were mated to C57BL/6J wildtype. Individual N2 spleen
tip DNAs were used in standard PCR reactions using MIT microsatellite markers. Both
classes were typed in the Hx/ cross, but only affected mice in the Hx/2 cross as a small N
indicated proximity to Hx/. We could not verify with the electrophoretic conditions
whether Hx/2 is of B6 or 129P origin. Linkage data for both crosses is available from



MGD; accession number J:83105. The order of the MIT markers used in these crosses
was determined with Map Manager (Manly, 1993). Our mapping of Hx/ and HxI2 (see
figure below) agrees with the annotations of CDS, MGD, and MGSC. Hx/ and Hx/2 are

located in the Lmbrl and Hx region of mouse Chromosome 5.
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The upper quadrants represent the backeross linkage map and haplotype data for Hxl.

The lower quadrants represent the backeross linkage map and haplotype data for Hx/2.

The map positions in centimorgans (¢M) on the left of each map are from MGL.

Black boxes in the haplotype reports are the parental strain in each cross; white boxes are CAST/Ei.
The one stippled box in the Hxl haplotype report indicates that D5SMit227 was not typed for one mouse.

oM The numbers below the boxes are the number of progeny of each haplotype.
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