Outline of Lecture 16 (11-21 B; Reeves)

Vasculogenesis, Angiogenesis, Hematopoiesis

I.  Vasculogenesis and Angiogenesis


A) Vasculogenesis



- Refers to the initial formation of blood vessel in fetus



- Splanchnic mesoderm gives rise to angioblasts, which forms blood vessels



- In yolk sac, this involves blood islands; in embryo, involves endothelial cords



- Cords coalesce to become primary endothelial plexus


B) Angiogenesis



- Refers to remodeling of vasculature, throughout life



- Occurs through sprouting, branching, and vascular pruning


C) Molecules involved in blood vessel formation



- FGF is involved in angioblast formation from paraxial and lateral plate mesoderm



- VEGF is expressed by endoderm, and receptors are on angioblasts


- TIE1 and TIE2 are receptor tyrosine kinases on endothelial cells that involved in recruitment of mesenchymal cells to form smooth muscle layer

II.  Hematopoiesis


A) Prenatal hematopoiesis occurs in three stages


1) Mesoblastic stage: hematopoietic stem cells develop in blood islands of the yolk sac and chorion



2) Hepatic (visceral) stage: hematopoiesis takes place primarily in liver



3) Myeloid stage: hematopoiesis takes place in bone marrow



- Definitive hema. pluripotent stem cells (HPSC) develop in the AGM


- Prenatal erythropoiesis involves globin switching, which becomes EPO dependent in the hepatic stage



- Prenatal formation of other white blood cells occurs at various times


B) Hematopoietic pluripotent stem cells



- HPSCs give rise to lymphoid (T and B cells) and myeloid (all others) liens



- Definition of PSC: self-renew unlimitedly, and differentiate into various tissues



- Evidence for existence of HPSC comes from spleen focus forming assays


- Characteristics of HPSCs: high euchromatin content, large nucleus, lots of ribosomes, undifferentiated, extremely rare


- Not clear how HPSC commit to fate: random, or influenced by humoral factors or secretions of stromal cells


C) Erythron



- Erythropoiesis produces RBCs and is stimulated by EPO produced by kidney


- Normoblasts, early cells in the erythroblast lineage, display a continuum of characteristics with respect to proliferation, cycling, IL-3, and EPO



- Thrombopoiesis: generates megakaryocytes, which produce platelets


- Granulopoiesis: produces neutrophils, eosinophils, basophils; requires various factors; monocytes form from a related process



- Lymphopoiesis: forms B and T cells from the lymphoid lineage



- Lots of various growth factors are involved (e.g. IL’s, CSF’s, etc.)

