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Neuroanatomy assignment

The developmental mechanisms that coodernate the establishment of cerebellar structure and circuitry provide a powerful model for understanding how functional brain networks are formed.

Two primary germinal zones generate the cells that make up the cerebellum. Each zone expresses a specific set of genes that establish the cell lineages within the cerebellar enlarge. Then cohorts of differentiated projection neurons and interneuron progenitors migrate into the developing cerebellum. Thereafter, a number of remarkable patterning events occur including transformation of the smooth cerebellar surface into an intricately patterned series of folds, formation of three distinct cellular layers, and the demarcation of parasaggital Gene expression dormains.

Different genes contribute to the development of the cerebellum;

· Otx2: OTX2 ( orthodenticle homeobox 2) is a transcription factor responsible for mediating embryogenesis in the CNS, regulating formation of the brain parenchyma,pineal gland, cerebellum, and the external granule cell layer of the cerebellar development, a site extremely important in medulloblastoma development.
· Gbx2: the Gbx2 lineage gives rise to purkinje cells, granule neurons and the deep cerebellar neurons across these markings stage. Notably, the contribution of the Gbx2 lineage shifts as development proceeds with each marking stage producing a distinct profile of mature neurons in the adult cerebellum.
· Fgf8: A crucial role of sustained Fgf8 function is in representing Otx2 in the hindbrain there by allowing the isthmus and the cerebellum form.
· Wnt1: Wnt1 expression temporarily allocates upper rhombic lip progenitors and defines their terminal cell fate in the cerebellum.
· En1 and En2: the engrailed genes ( En1 & En2) are expressed in all cerebellar cell types and are critical for regulating formation of specific fissures. However, the cerebellar cell types that En1 and En2 act in to control growth and/or patterning of fissures is not been determined.
After birth, genetic programs and neuronal repattern synaptic connections into topographic neural networks called modules, which are organized around a longitudinal zone plan and are defined by their molecular properties.

 bases of known cerebellar disorders

· Joubert syndrome and related disorders are characterized by cerebellar vermis hypoplasia plus the presence of enlongated cerebellar peduncles and a deepened interpeduncular fissure that appear as "molar tooth" on axial brain scans. 
· In pontocerebellar hypoplasia(PCH), mutation of calcium/calmodulin dependent serine/threonine kinase ( CASK) which is known for its role in synapse development have also been seen. CASK also regulates Gene transcription during cell poliferation.
          Gene from the trans splicing pathway have also been observed to cause PCH( pontocerebellar hypoplasia) when mutated in humans. Individuals with PCH have also been found to have mutations in TSEN54, TSEN34,TSEN2 which all encode tRNA splicing.

· In autism spectrum disorders and schizophrenia, evidence of purkinje cell dysfunction in cerebellar from autistic patients had been demonstrated by reduced level of glutamate decarboxylase( GAD67) which encodes for GABA -synthesizing enzyme.
In addition, levels of various Gene transcript involved in GABAnergic transmission are altered in lateral cerebellar hemisphere of schizophrenic patients.

Information from pubmed.ncbi and other research works from the internet.
