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Animal development is driven by complex cell coordination and rearrangement via intercellular communications. How progenitor cells interpret these precise external cell signals that impact cell fate decisions is still not understood. Morphogen signaling is one critical element in animal development. Bone morphogenetic protein (BMP) acts as a morphogen to pattern the dorsoventral (DV) axis during vertebrate development, where BMP concentration gradients correlate with different cell identities. It has been recognized that within vertebrates, areas of no BMP lead to dorsal notochord fate, intermediate BMP levels result in somite fates, and high levels of BMP contribute to ventral mesodermal fates such as blood and endothelium. Targets of the BMP developmental pathway include homeobox domain transcription factors and helix-loop-helix proteins. To study how progenitors interpret BMP gradients, I utilized the zebrafish model system. Using zebrafish embryos, I manipulated BMP pathway activation within mesodermal progenitors, as well as their cellular location, to determine the morphogenetic outcome in terms of their movement and cell fate. I accomplished this using heat-shock inducible transgenic embryos to conditionally overexpress ectopic BMP signal. Transplanting transgenic cells into WT embryos allows for direct manipulation of BMP signaling levels in donor cells that reside within a WT environment, enabling me to parse apart the respective roles of BMP targets required in mesodermal patterning. I visualized the change of cell fates along the BMP gradient using widefield fluorescent imaging. Cell fates were genetically assessed using in-situ hybridization with fate-specific fluorescent probes. My data suggest BMP signaling is carefully coordinated so that homeobox domain transcription factors induce cell migration and helix-loop-helix transcription factor target genes are involved in progenitor fate acquisition. Together, these results clarify how the vertebrate body plan is established in early development and offer insights into developmental pathways that could be utilized for disease treatments or regenerative medicine.
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