
Physical	
  Basis	
  of	
  Gene0c	
  
Material	
  

Anirvan	
  Sengupta	
  



Mendel’s	
  Work	
  (mid-­‐1800)	
  



Independent	
  Assortment	
  vs	
  Linkage	
  



Morgan	
  and	
  Linkage	
  (early	
  1900’s)	
  



Sex-­‐linked	
  



Recombina0on	
  and	
  Linkage	
  
Disequilibrium	
  



Chromosomes	
  (Mito0c,	
  Polytene)	
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Muller	
  (1920’s):	
  Xrays	
  and	
  Muta0on	
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  three-­‐man	
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Essen0al	
  point	
  

•  Muta0on	
  rate	
  increases	
  linearly	
  with	
  ionizing	
  
radia0on	
  

•  Makes	
  sense	
  if	
  the	
  muta0ons	
  are	
  caused	
  by	
  
‘single	
  molecule’	
  events	
  	
  

•  Muta0on	
  rate=	
  P1c*	
  v=P1	
  Kcion	
  v	
  



‘What	
  is	
  life?’	
  (1944)	
  

Bond	
  energy/kBT	
  
=50-­‐60	
  
	
  
Stability	
  of	
  heredity	
  from	
  
Quantum	
  Mechanics!	
  


