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            Abstract
Deletions of the PAFAH1B1 gene (encoding LIS1) in 17p13.3 result in isolated lissencephaly sequence, and extended deletions including the YWHAE gene (encoding 14-3-3Îµ) cause Miller-Dieker syndrome. We identified seven unrelated individuals with submicroscopic duplication in 17p13.3 involving the PAFAH1B1 and/or YWHAE genes, and using a 'reverse genomics' approach, characterized the clinical consequences of these duplications. Increased PAFAH1B1 dosage causes mild brain structural abnormalities, moderate to severe developmental delay and failure to thrive. Duplication of YWHAE and surrounding genes increases the risk for macrosomia, mild developmental delay and pervasive developmental disorder, and results in shared facial dysmorphologies. Transgenic mice conditionally overexpressing LIS1 in the developing brain showed a decrease in brain size, an increase in apoptotic cells and a distorted cellular organization in the ventricular zone, including reduced cellular polarity but preserved cortical cell layer identity. Collectively, our results show that an increase in LIS1 expression in the developing brain results in brain abnormalities in mice and humans.
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                    Figure 1: Seven individuals with duplications of the MDS region identified by array CGH.


Figure 2: Facial features and mild brain structural anomalies identified by brain MRI.


Figure 3: Rearrangement mechanisms revealed by high-density array CGH and junction sequences.


Figure 4: LIS1-overexpressing mice have smaller brains with a disorganized ventricular zone.


Figure 5: LIS1-overexpressing mice show reduced cell polarity in the ventricular zone.


Figure 6: Radial and tangential migration is delayed in LIS1-overexpressing mice.


Figure 7: Clinical manifestations observed in affected individuals with deletions or duplications of dosage-sensitive genes within the MDS region and comparable phenotypes in transgenic mice.
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