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A morphogen gradient of Bone Morphogenetic Protein (BMP) signaling patterns the
dorsoventral (DV) embryonic axis of vertebrates and invertebrates during early
embryonic stages. Though the regulation of the BMP gradient across space and time
is fundamental to proper tissue patterning, the gradient shape and the molecular
mechanisms regulating it were largely unknown. We report on the differential roles
of BMP antagonists and two metalloproteases that modulate BMP activity in
shaping the gradient in the zebrafish. To address their functions, we examined a
direct readout of BMP signaling, nuclear phosphorylated Smad1/5 using a
quantitative immunofluorescence assay. We combined experimental studies with
multiple iterative mathematical modeling and computational screens, which
surprisingly dispelled the decades-long-held counter-gradient model and instead
revealed a source-sink paradigm for BMP gradient formation.
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