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What	
  is	
  a	
  QTL?	
  

•  QuanNtaNve	
  Trait	
  Loci	
  
•  A	
  geneNc	
  locus	
  that	
  contributes	
  to	
  
quanNtaNve	
  variaNon	
  in	
  a	
  trait	
  

•  Simple	
  discrete	
  traits	
  vs.	
  conNnuous	
  traits	
  
-­‐number	
  of	
  genes	
  involved	
  
-­‐environmental	
  effects	
  
-­‐geneNc	
  background	
   vs.	
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Given	
  genotype,	
  is	
  slope	
  different	
  from	
  0?	
  
phenotype	
  =	
  m*gtBB	
  +	
  mean	
  +	
  error	
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Flower	
  phenotype	
  QTL	
  alter	
  pollinator	
  visits!	
  



Recombinant	
  Inbred	
  Lines	
  (RILs)	
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Marker	
  Regression	
  
Chr	
  A10	
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What	
  if	
  QTL	
  is	
  located	
  between	
  known	
  markers?	
  

Chr	
  A10	
  

Q1	
  

SoluJon:	
  Interval	
  Mapping	
  
Evaluate	
  intervals	
  between	
  markers	
  rather	
  than	
  just	
  markers	
  themselves	
  

Use	
  known	
  genotypes	
  at	
  flanking	
  markers	
  to	
  determine	
  allelic	
  effect	
  size	
  
of	
  QTL	
  
Use	
  recombinants	
  to	
  esJmate	
  whether	
  QTL	
  is	
  located	
  closer	
  to	
  marker	
  4	
  
or	
  marker	
  5	
  

m4	
   m5	
  

LOD	
  score:	
  Likelihood	
  of	
  linkage.	
  
LOG10(likelihood	
  of	
  linkage/likelihood	
  unlinked)	
  
Compare	
  to	
  null	
  model	
  that	
  there	
  is	
  no	
  QTL	
  anywhere	
  in	
  genome	
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Marker	
  Regression	
   Interval	
  Mapping	
  

Dense	
  Grid	
  Search	
  for	
  QTL	
  a_er	
  calculaNng	
  genotype	
  probabiliNes	
  
Becomes	
  extremely	
  important	
  for	
  mulNple	
  QTL	
  models	
  	
  

Chr	
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  tests	
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Maximum	
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Randomly	
  assign	
  phenotypes	
  to	
  genotypes	
  
	
  Calculate	
  genome	
  wide	
  LOD	
  scores	
  
	
  Take	
  maximum	
  LOD	
  score	
  
	
  Repeat	
  1000x	
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What	
  about	
  mulJple	
  QTL	
  explaining	
  trait?	
  

?	
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MulJ-­‐QTL	
  Models:	
  model	
  selecJon	
  problem	
  

phenotype	
  =	
  mean	
  +	
  m1*gtA03_BB	
  +	
  m2*gtA10_BB	
  +	
  error	
  
Simplified,	
  ignoring	
  interval	
  mapping:	
  

What	
  if	
  QTL	
  interact?	
  What	
  would	
  this	
  plot	
  look	
  like?	
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Genome	
  Scale	
  Sequencing	
  Data	
  

True	
  mosaic	
  of	
  the	
  parental	
  genotypes	
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ATTTAAGCAATTTAA	
   ATTTAACCAATTTAA	
  

RIL123	
   RIL127	
  

ATTTAACCAATTTAA	
  

RIL20	
  

Polymorphism	
  à	
  DifferenJal	
  Gene	
  Expression	
  

Gene	
  Expression	
  QTL	
  (eQTL)	
  

•  Can	
  we	
  find	
  causaNve	
  genes	
  underlying	
  
physiological	
  QTL	
  by	
  idenNfying	
  cis-­‐eQTL?	
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