
Vasculogenesis, Angiogenesis, Hematopoesis


	Vasculogenesis – de novo formation of blood vessels during fetal life
       3 stages: 

       1) embryonic splanchnic mesoderm mesenchyme ( angioblasts

            angioblasts fuse to form ENDOTHELIAL CORDS

            differentiation involves VEGF expression by endoderm

            (extra-embryonic splanchnic mesoderm also forms HSC’s)

       2) angioblasts in cords ( endothelium  (also requires VEGF)
           lumen forms

       3) cords coalesce in yolk sac and embryo ( primary endothelial plexus

Angiogenesis – can continue throughout life to meet metabolic needs

        sprouting, branching, pruning

        supporting cells:  smooth muscle and pericytes 

                   recruitment – 

                          mesenchyme secretes angiopoietin-1
                          endothelium binds APO via TIE receptors

                          activated endothelium secretes PDGF ( recruits cells

                          activated endothelium secretes TGF-B ( stops prolif. and

                                                                     induces supporting cell diff.

       occurs in embryo for mature vasculature (TIE2 for capillary sprouting)
                  later for wound healing and tumor growth

PRENATAL HEMATOPOESIS

3 Stages:  involve site and globin switching

      1.  Mesoblastic (blood cells from yolk sac, chorion)                     ζ2ε2
               develop within blood islands of developing vessels        

      2.  Hepatic (1/2 of all liver cells are RBC precursors)                   αγ

                fetal hemoglobin – higher oxygen affinity than adult

                liver/spleen secrete erythropoetin

      3.  Myeloid (accounts for most blood cell production at birth)     αδ, αβ

               begins lymphocyte production

POSTNATAL HEMATOPOESIS

    proceeds from a single hematopoetic pluripotent stem cell (HSC)

          characteristics:  

            - unlimited self-renewal

            - asymmetric division

            - unidirectional division

    myeloid lineage formed in bone marrow

    evidence for existence: 

        lethally irradiated mice rescued by injection of bone marrow

              - hematopoetic cell colonies count on spleen was proportional to amt. 

                of marrow injected

               - ***selecting for undifferentiated cells (expressing Ska1+Thy1.1)     

                allowed for injection of VERY few cells to repopulate all blood 

                 lineage***  ( proved existence of a SINGLE type of HSC

        HSC’s originate from the fetal AGM (aorta/genital ridge/mesonephros)       

             (from experiments that extracted various organs
       Differentiation patterns can be directed in vitro 

           in vivo theories:

            - stochastic

            - microenvironment (influenced by stromal cells of bone)

                       compartmentalization within bone is then important       

            - humoral factors (in bloodstream)

**HSC’s can be found in different sites at different times**

COMPONENTS OF BLOOD:
ERYTHRON – all stages and factors involved in erythroid differentiation

       erythroblast = nucleated cells of series

       normoblast = subset of erythroblasts  (megaloblasts are pathogenic)

       HSC – LOTS of euchromatin (many developmental potentials)

      first normoblasts = BFU-E (Burst forming units)

                                                 highly proliferative, low cycling

                                                 IL-3 dependent, EPO independent

                        (responds to EPO that is released under hypoxic conditions)
                       CFU-E (Colony Forming Units)

                                  low proliferative, high cycling

                                  IL-3 independent, EPO dependent

       differentiation proceeds with more heterochromatin

       increasing amounts of Hg

       nuclear extrusion

THROMBOPOESIS – production of platelets by megakaryocytes

          megakaryoblast undergoes many divisions without cytokinesis (
           multinucleated cell

          projects into venous sinuses to bleb off and produce platelets

          regulated by TSF – thrombopoiesis stimulating factor

GRANULOPOEISIS – production of neutrophils, eosionophils, basophils

         maturation characterized by nuclear “torture”

MONOCYTES/MACROPHAGES – made from same precursor as granulocytes (CFU-GM)

            CFU-GM ( myelocyte (for granulocytes)
                             ( promonocyte (for macrophages/monocytes)

             monocytes make osteoclasts
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