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Linkage analysis of primary microcephaly (MCPH) in Pakistani families
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his study focuses on the inherited disease, autosomal recessive primary microcephaly (MCPH). MCPH is characterized

by reduction in head circumference (3-4 standard deviations below age and sex average) caused by underdevelopment
of the fetal cerebral cortex. This is accompanied with variable degrees of mental retardation. MCPH demonstrate genetic
heterogeneity and to date eight loci (MCPHI1-MCPHS) and eight genes have been identified. These MCPH genes are involved
in important cellular functions, mainly related to mitosis of neurons (neurogenesis), cell cycle regulation, organization and
orientation of mitotic spindle fibers and centrosomal production of microtubules. In the present work, two families showing
primary microcephaly were studied. DNA samples from affected and normal individuals from both families were tested for
linkage to known MCPH loci. All known loci were excluded from both families because of absence of linkage and homozygosity.
The disease loci on some other cytogenetic location are yet to be discovered. Autosomal recessive primary microcephaly
MCPH displays genetic heterogeneity with eight loci mapped to date (MCPHI to MCPHS8). MCPHI maps to chromosome
8p23, with gene name microcephalin. The microcephalin gene has a role in regulating the size of the cerebral cortex. It is
considered to play a role in chromosome condensation regulation and in DNA damage repair system. Mutation in this gene
thus causes neuronal death during fetal development and neurogenesis. The aim of the study was to find the causes and effects
of these mutations. In this study, the DNA samples of affected and normal individuals from both families (A, B) were tested
for linkage or exclusion to known eight MCPH loci by polymorphic satellite markers mapped within their linkage intervals.
Affected members of these two families (A, B) were not homozygous for any of the markers linked tightly to all known MCPH
loci (MCPH1 to MCPHS). All known loci were successfully excluded. These findings suggest that the disease locus responsible
for MCPH in these families is yet to be discovered. This implies the plausibility of a novel locus. Thus, genome wide research
of these MCPH families should be done in future, which would lead to the mapping of a novel region associated with primary
microcephaly and will illustrate the working of this disease even further.
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