
Principles of Development


	Spemann grafting experiments - 

      developmental fate influenced by signals from neighboring cells

      "embryonic induction"

INDUCTION

     interaction between an inducing tissue that causes a responding tissue 

     to undergo a change in its direction of differentiation

        ex/ vegetal cells induce mesoderm

              mesoderm induces neural tissue (Spemann observed)

              optic lobe induces optic lens

     competence = ability of responding tissue to respond to inducing signal

      2 types of induction:     

       - INSTRUCTIVE induction:  inducing signal instructs one path over 

                                                   another

             ex/ ectoderm --> epidermis (no signal)

                                  --> muscle (vegetal cells)

                                   ---> nerve (mesoderm)

       - PERMISSIVE induction:  responding tissue responds to signal non-

                                                 specifically (any inductive signal will do)

       **instructive inductions occur earlier during development                 

           permissive induction later during development (options narrowed)**

MESODERM INDUCTION

     Xenopus:

        ectoderm --> epidermis (if cultured alone)

        ectoderm --> mesoderm (if cultured with vegetal tissue)

             fibroblast growth factor, transformation growth factor-β:

             can induce mesoderm differentiation in absence of vegetal tissue

             most potent inducer is ACTIVIN (member of TGF-β family)

              (however, its expression has yet to be found at the right time)

              Vg-1 is another mesoderm inducer

    Mammals:

        NODAL - non-autonomous function (can be rescued by wt in chimeric 

                                                                    mice)

                    expressed in the primitive node, though which ectodermal cells 

                    must pass en route to forming mesoderm

                      also a member of the TGF-β family

        WHITE and STEEL

            - defects cause similar phenotypes

                 albinism (melanocytes do not form)

                 sterility (germ cells do not form)

                 perinatal lethality (no blood cells)

             **all three cell populations MUST migrate during development**

              white:  product is cell autonomous (defect localized to mutant cell)

              steel:  non-autonomous (defect in the microenvironment)
                     **white = RTK;  steel = inducer (ligand)**

                     (white was a previously identified proto-oncogene)
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