
NEURAL CREST CELLS


	NCC originate in ridges of neural folds during gastrulation

       Form all of PNS

       Coelesce into ganglia

       migration involves epithelial ( mesenchymal transition

       origin = dorsal margin of neural tube, 

                     ventral to surface epithelium

How is NCC fate specified?

         requires signals from ectoderm AND dorsal neural tube 

                                             WNT-6                  BMP

         early expression of NOELIN-1 is a determinant of NCC diff.

                   secreted by neural folds and migrating NCC

                   SLUG = NCC marker

                   HNK-1  = antibody for NCC

                   neolin-retrovirus will upregulate slug expression

NCC fates:

      Cranial NCC:          teeth

                                      heart septum

                                      pharyngeal cartilage

                                      cranial nerve

                                      conn. tiss. around eye

                                      dermis/hypodermis

                                  FACE (Cranial NCC ( cranial mesenchyme)

       Cranial/Spinal:          schwann cells, glial cells

                                          melanocytes

                                          enteric ganglia

                                          arachnoid/pia matter

        Spinal:                   adrenal medulla

                                       pre-aortic ganglia

                                       dorsal root ganglia (DRG)

                                        chain ganglia

Migration:  very important components of the PNS

     prohibited from entering caudal portions of adjacent somites

                due to ephrin secretion

     rostral portion:  dorsal root ganglion

                               sympathetic chain ganglia (more ventral)

                               heart, adrenals, gut (most ventral)

                dorsal migration later to become melanocytes

NCC DIFFERENTIATION: 

Grafting experiments:  quail neural tube INTO chick embryos

           quail:  large nuclei

           chick:  small               ( can follow quail NCC migration

           leads to chimeras, and is evident by pigmentation patterns

           FATE MAP:  graft quail neural tube from S5quail to S5chick
             can determine what structures form from which axial levels

           DEVELOPMENTAL POTENTIALS:  graft S5quail to S25chick

                 answers whether axial level determines developmental fate

     ***turns out that NCC are NOT committed before migrating***

                same answer achieved via dye experiements 

            (inject dye into a single NCC and follow movement of dye)

                NCC are very plastic prior to migration, especially those 

                  in posterior regions

       Anterior NCC:  not as plastic

               ex/ R3 normally expresses HoxB2 ( becomes beak 

                     R4 normally expresses HoxB2 + B3 ( becomes neck

                     transplant R3 into R4 ( R3 cells still only express B2

                                                         ( second beak will form!!

                     turns out that plasticity IS possible if NCC’s dissociate 

                     from one another BEFORE transplantation

MIGRATION:

          STEEL FACTOR (slf):  expressed ALONG migratory path

                   slf can block apoptosis ( cells that wander off the 

                                                              pathway are eliminated

PIGMENTATION – important for identifying NCC mutants

        Endothelin B / Endothelin B Recptor (EDN3 or EDNRB)

       Hirschsprung’s disease (megacolon) sometimes accompanies 

       pigmentation defects

                  8 possible loci for HD; 3 related to RET, 3 to EDN3

                  loss of function RET mutation ( HD

                  gain of function RET mutation ( cancer 

                                                       (multiple endocrine neoplasia)

   TIMING of NCC gene expression is important:   (Nature expt.)

     1.  express trans-activators where EDNRB is normally expressed

     2.  cause EDNRB to be activated by these trans-activators

     3.  DOXYCYCLINE (Dox) can activate RTA trans-activation

                                                    inhibit TTA trans-activation

              **can turn on/off EDNRB expression at will**

      results:  normal spotting patterns observed if EDNRB is 

                   activated by at least 9.5d UNTIL 12.5d

                   start expression too late ( hypopigmentation

                                                              megacolon

                   stop expression too early ( hypopigmentation/MC
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