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Abstract:

Autism forms a severe developmental mental disorder, characterized
by mental retardation, social communication problems and repetitive
behavior. Autism can occur as a monogenic or multigenic disease
and its symptomatic features can occur in isolation or as part of a
larger syndrome. Our findings point towards a role for deficits in the
cerebellum, a structure traditionally known for its role in motor
coordination. However, the general pathophysiological mechanisms
underlying the common path of both syndromic and non-syndromic
forms of autism are unknown. In fact, it is not even known what the
precise critical period is of the decisive developmental deteriorations,
what layers of which medio-lateral parts of the cerebellum are
essential for the pathogenesis, and to what extent deregulation of
cerebello-cerebral interactions determine the level of autism. Our
recent findings and pilot data indicate that syndromic and non-
syndromic forms of autism share common dysfunctions in mGIuR-
mediated control of spiking patterns in cerebellar Purkinje cells, that
the level of autistic features can be correlated with motor
coordination, and that activity in the cerebellar nuclei control
interregional coherence in the cerebral cortex (Coesmans et al.,
2003; Koekkoek et al., 2005; De Zeeuw et al., 2011; Baudouin et al.,
2012). Based upon these findings it is our central hypothesis that
genetic mutations affecting the development of structure and function
of one or more of the cerebellar cortical network layers in a critical,
perinatal period cause abnormal spatiotemporal firing patterns in the
cerebellar nuclei that will disturb coherent activity among different
parts of the cerebral cortex leading to autism. It is the long-term goal
of this proposal to elucidate the contribution of cerebellar pathology to
the generation of autism. The key-objectives of this proposal are: 1)
To elucidate to what extent features of autism can be correlated to
cerebellum mediated motor deficits; 2) to find out to what extent and
at what stage features of autism can be correlated to structural
cerebellar deficits; and 3) to identify the cerebellar genetic and
pathophysiological mechanisms underlying autism.
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