MAMMALIAN BM88 IS FUNCTIONAL IN DROSOPHILA DURING EMBRYONIC NEUROGENESIS AND INTERFERES WITH CELL CYCLE PROGRESSION OF THE NEURONAL PRECURSOR CELLS
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Drosophila melanogaster provides an excellent model system to study and analyze gene function in vivo. We utilized the bipartite UAS-GAL4 system to express porcine and mouse BM88 in a temporal and tissue-specific pattern in order to investigate its functional effects on Drosophila embryonic neurogenesis. BM88/Cend1 is a neuron-specific protein whose function is implicated in triggering exit from the cell cycle allowing cells to differentiate towards a neuronal phenotype [1]. Transgenic animals  expressing either porcine or mouse BM88 under the control of elav- and achaete-GAL4 drivers showed developmental arrest at embryonic stages which was contributed to severe neuronal phenotypes with variable expressivity observed at various stages of embryonic development. elav-GAL4 drives expression of the UAS transgenes weakly in the neuroectoderm and GMCs (Ganglion Mother Cells) but strongly in post-mitotic neurons. Conversely achaete-GAL4 expresses in the neuroectoderm and later in the achaete-expressing neuroblasts [2]. In early/mid stages of neurogenesis (stages 10-11), expression of BM88 using either GAL4 driver induced an increase in the neural-specific antigenicity of the neuroectoderm which was evident by anti-HRP staining. This effect was at the expense of precursor cells (neuroblasts and GMCs) since their number was reduced compared to the wild-type controls. At late stages of nervous system development (embryonic stages 12-15), BM88 expression induced gross morphological defects primarily in the CNS. Staining with three distinct neuron-specific antibodies (anti- HRP, elav and BP104) revealed the abnormal morphology of the developing nervous system in BM88-expressing embryos. These defects included thinning of the ventral nerve cord, loss of neuromeric parts, commissural disruption and in some severe cases, total absence of the ventral nerve cord. Staining with anti-prospero which marks all precursor cells (neuroblasts and GMCs), showed a marked reduction of prospero-positive cells around the regions where mature neurons had failed to form. Neuroblast-specific anti-worniu staining revealed a defect in the formation of parental neuroblasts but the effect was not as severe as it was demonstrated by anti-prospero staining, further indicating that the predominant functional effect of BM88 accumulation is during GMC formation. Monitoring the formation and the differentiation of the MP2 precursor cells which strongly express BM88 under the achaete-GAL4 driver, we discovered that the pair of MP2 cells formed in a single metamere of the ventral neuroectoderm i) did not stain positive for worniu, and ii) had moved prematurely into close proximity and were abnormally fused. Furthermore, the ventral neuroectodermal cells of embryos expressing BM88 failed to carry out proper cell cycle progression revealed by the disorganized expression patterns of the cell cycle markers anti- cyclin A and phosphohistone 3. Our findings show that mammalian BM88 is functional in Drosophila revealing a role of BM88 in the coordination of proper cell cycle progression of and generation of the neuronal precursor cells during embryonic neurogenesis. 
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