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Developmental concepts


• Specification: Squishy and zen-like idea that a cell has an 
identity. Assay cell-identity in many ways (morphology, 
molecules, movement, etc.).


• Commitment (=determination): A cell’s identity cannot be 
changed by a change in the environment. Commitment is an 
OPERATIONAL definition (when I challenged the cell in 
THIS way, its fate did not change).


• Differentiation:  Expression of structure and functional 
properties (myosin, AChR, etc)


Vertebrate segmentation
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Somitogenesis


Human somitogenesis
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24h zfish.  


somitogenesis
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From:  Karlstrom and Kane (1996), Development 123:461


Flipbook 
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Palmeirim, et al., 1997
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Autonomous to pre-somitic mesoderm
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Human somitogenesis
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Somitic anatomy, maturation


What tissues and molecules regulate myogenesis?
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Experimental system


   10T 1/2 fibroblasts differentiate into muscle 
cells when treated with 5-azacytidine


DNA induces differentiation


•  DNA from treated cells causes 
differentiation of non-treated cells


•  Only a few genes control development
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How transcription factors work (simplified)
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•   Regulatory genes turn on structural genes

•   Structural genes include myosin, metabolic enzymes, troponin, etc.

•  Structural genes have similar sequences in their promoters.
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Myogenic genes


Four genes can convert cells into muscle cells

•  myoD (first identified)

•  myogenin

•  myf5

•  mrf4


All are homologous transcription factors
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Genetic control of myogenesis


•  myoD and myf5 
expressed prior 
to cell fusion


•  myogenin 
expressed as 
cells fuse


•  mrf4 expressed 
later


Human somitogenesis
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MyoD expression


Myogenic gene disruption


What are possible models (hypotheses) regarding 
the function of myoD and myf5?
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Pax3 function in myogenesis




19




20


Satellite cells


Bischoff
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Pax7 mutants are small


No satellite cells in mutants!�
A-D are wt
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