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Abstract

Identification of the responsible gene for the brain malformations is rapidly advancing by virtue of a
recent development of the gene analysis technique. Classification scheme of the brain malformation is
reorganizing in consideration of molecular mechanism in addition to traditional morphological aspects.
Molecular diagnosis of the brain malformations is becoming indispensable to medical examination, but
health insurance systemin Japan limits its application. If the relationship between a disease and a
causative gene is one-on-one, such as subcortical band heterotopia and DCX, X-linked lissencephaly with
abnormal genitalia and ARX, Sanger sequencing is the best way to detect a mutation based on the clinical
and neuroradiological findings. Whole exome sequencing or custom target sequencing using next-
generation sequencer are reasonable for diseases showing locus heterogeneity, such as polymicrogyria,
microcephaly, cerebellar hypoplasia, in terms of cost-effectiveness ratio. MLPA method is useful to
identify exon-deletion of LISI and DCX, both are major causative genes for classical lissencephaly,
Molecular diagnosis of brain malformations relies on accurate neuroradiological diagnosis, the cutting
edge of molecular genetics and biology, and correct choice of gene analysis tool for each disorder.
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