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    Abstract
The forkhead transcription factors Foxc1 and Foxc2 are essential to establish intact vascular networks in mammals. How these genes interact with endothelial signalling pathways to exert their functions remains incompletely understood. We have generated novel zebrafish mutants in foxc1a and foxc1b, the zebrafish orthologues of mammalian Foxc1, to determine their function during angiogenesis. foxc1a mutants display abnormal formation of cranial veins including the primordial hindbrain channels (PHBC), reduced Vascular Endothelial Growth Factor (VEGF) receptor expression in these and loss of central arteries. foxc1b mutants are normal, whereas foxc1a; foxc1b double mutants exhibit ectopic angiogenesis from trunk segmental arteries. Dll4/Notch signalling is reduced in foxc1a; foxc1b double mutant arteries and ectopic angiogenesis can be suppressed by induction of Notch or inhibition of Vegfc signalling. We conclude that foxc1a and foxc1b play compensatory and context-dependent roles to co-ordinate angiogenesis by promoting venous sprouting via induction of VEGF receptor expression whilst antagonising arterial sprouting by inducing Dll4/Notch signalling. foxc1a/b mediated induction of both pro- and anti-angiogenic axes of VEGF-Dll4/Notch negative feedback imparts competition to balance arterial and venous angiogenesis within developing vascular beds.
Summary Statement foxc1a and foxc1b promote angiogenesis from veins and suppress angiogenesis from arteries by promoting competing pro-angiogenic Vascular Endothelial Growth Factor signalling, and anti-angiogenic Dll4/Notch signalling in zebrafish embryos.
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