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A new mutant mouse strain (laggard) with hypomyelination and cerebellar ataxia is
caused by mutation in kif14 gene
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We found a new mutant mouse characterized by hypomyelination and cerebellar ataxia.
These animals are characterized by general weakness in movements and retardation in
growth which can be observed about 10 days after birth. They die by postnatal day 14.
The mutation is inherited as an autosomal recessive trait. The size of the cerebellum is
slightly reduced, but the cerebellar foliation appears to be normal. The optic nerves are
slender. The main morphological abnormality is hypomyelination in the central nervous
system. Immunohistochemical study with an antibody for myelin basic protein (MBP)
has revealed that myelination is retarded through the central nervous system. Some
granule cells in the outer granular layer of the cerebellar cortex failed to descend into
the inner granular layer. Calbindin-immunohistochemistry has shown that distal
dendrites of Purkinje cells are morphologically abnormal. Activated caspase-3
immunoreactive cells are elevated in the outer granular layer of the mutant cerebellar
cortex, suggesting granule cells shows apoptosis. The laminar structures of the mutant
cerebral cortex appear to be slightly disrupted. In the mutant, Cux-1 immunoreactive
cells are decreased in number in the supragranular layers (II, III, IV), but increased in
the layer V. In addition, large pyramidal cells are ectopically distributed in layer I of the
mutant cortex. In the mutant hippocampus, laminar structure of granular layer in the
dentate gyrus is disorganized. In spite of these abnormalities, the neural circuits of this
mutant mouse appear to be normal. Injection of WGA-HRP into the eye ball resulted in
anterograde labeling of optic tracts which terminated their targets, i.e., the
contralateral lateral geniculate nucleus and optic tectum, appropriately. We tentatively
named this mutant mouse laggard. Through linkage mapping, transgenic rescue
experiments, and gene targeting, the causative mutation was identified in the kif14

gene, encoding a kinesin motor family protein. [ARIC HiEEH 295 7]
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