Lecture 3

DEVELOPMENTAL MECHANISMS AND MOLECULAR GENETICS
OF THE VASCULATURE

GOALS

1. Describe the evolution of vascular structures and patterning among different
organisms.

2. Understand the embryonic origin of endothelial cells, and the process of blood
vessel formation.

3. Define the “critical moments” during the development of embryonic vasculature
in vertebrates

4. Review the genetic and signaling pathways that regulate blood vessel formation.
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SUMMARY

This lecture is about the developmental origin of endothelial cells and how blood vessels
develop. Our fundamental understanding of this critical process is based on decades of
detailed study by anatomists. Thus, spatial and temporal analyses of the evolution of
vascular structures have provided us with a series of snapshots of how blood vessels
form, growth, differentiate, and remodel. More recently, we have begun to dissect the
genetic pathways and cellular interactions that lead to the formation of vascular structures
and the specialization of vascular beads. In spite of these recent advances, basic questions
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remain to be fully answered: where do endothelial cell precursors arise; when do they
begin to differentiate; how do they influence organ development; how do they activate
genetic programs that specify endothelial identity (i.e., arterial vs. venous); how do
defects in those programs manifest as vascular abnormalities?

QUESTIONS

1. Do all endothelial cells of a vertebrate have the same precursors? What are the
implications for the development of vascular disease?

2. Isvascular patterning random, or follows specific developmental rules?

3. It is now clear that pre-specified genetic programs control blood vessel
development. Is there a role for epigenetics? If so, how do you think that
environmental cues influence blood vessel formation and differentiation?



