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Single-­‐step	
  genomic	
  evalua=on	
  -­‐	
  	
  	
  	
  
combines	
  genomic	
  and	
  pedigree	
  rela=onships	
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Single-­‐step	
  implementa=on	
  at	
  UGA	
  

•  Module	
  genomic	
  in	
  BLUPF90	
  package	
  (Aguilar	
  et	
  al.	
  
2011)	
  	
  	
  

•  OPTION	
  SNP_File	
  xxx	
  in	
  RENUMF90	
  

•  Up	
  to	
  50k	
  genotypes	
  

•  Lots	
  of	
  op=ons	
  with	
  new	
  op=ons	
  added	
  con=nuously	
  

•  One	
  op=on:	
  filtering	
  for	
  minor	
  allele	
  frequencies	
  (MAF)	
  

	
  



Background	
  

•  Distribu=on	
  of	
  allele	
  frequencies	
  ~UN(0,	
  0.5)	
  

•  SNP	
  with	
  low	
  MAF:	
  
–  Less	
  informa=ve	
  
–  Possibly	
  some	
  causa=ve	
  SNP	
  

•  Elimina=on	
  of	
  SNP	
  with	
  low	
  MAF	
  can:	
  
–  Decrease	
  computa=ons	
  
–  Decrease/Increase	
  accuracy	
  of	
  evalua=on	
  

•  Proper=es	
  of	
  G	
  assuming	
  different	
  allele	
  frequencies	
  :	
  
–  If	
  current,	
  nice	
  proper=es	
  
–  If	
  equal,	
  highest	
  accuracy	
  in	
  dairy	
  



Goals	
  

•  Examine	
  effect	
  of	
  increasing	
  MAF	
  for	
  G	
  
constructed	
  assuming	
  equal	
  (GE)	
  or	
  current	
  
(GC)	
  allele	
  frequencies	
  on:	
  

– Proper=es	
  of	
  G	
  and	
  G-­‐1	
  

– Accuracy	
  of	
  evalua=on	
  	
  
– Biases	
  of	
  evalua=on	
  



Item	
   No.	
  of	
  records	
   Mean	
   SD	
  
Genotyped	
  	
  
BW,	
  100g	
   4,113	
   25.79	
   3.20	
  
BM,	
  cm2	
   3,923	
   43.98	
   5.75	
  

All	
  
BW,	
  100g	
   287,614	
   26.25	
   4.91	
  
BM,	
  cm2	
   69,057	
   45.52	
   7.34	
  
BW=	
  body	
  weight	
  at	
  6	
  weeks;	
  BM=	
  ultrasound	
  area	
  of	
  breast	
  meat.	
  

Data	
  –	
  chicken	
  (Cobb	
  Vantress)	
  



Number	
  of	
  SNP	
  and	
  MAF	
  
Item	
   No.	
  SNP	
  
All	
  SNP	
   57,636	
  
MAF0.1	
  	
   41,749	
  
MAF0.2	
   32,885	
  
MAF0.3	
   22,619	
  
MAF0.4	
   11,253	
  



Mean	
  of	
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  and	
  off-­‐diagonal	
  
elements	
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Diagonal	
  element	
  of	
  properly	
  scaled	
  G	
  

gii≈1	
  	
  	
  	
  	
  	
  +	
  	
  npar/2	
  	
   	
  number	
  of	
  parents	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  +	
  nprog/2	
   	
  number	
  of	
  progenies	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  +	
  ngen/2	
  	
   	
  “genomic”	
  progenies	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  +	
  f(1/#SNP)	
  	
  	
  	
  	
  	
  noise	
  

Þ Infla=on	
  of	
  computed	
  accuracies	
  
Þ Check	
  on	
  imputa=on	
  quality	
  



Predic1vity	
  for	
  the	
  last	
  genera1on	
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Var(ug)=G	
  

G*=G-­‐α	
  

u*g=ug+μ	
  	
  	
  var(μ)=α	
  

G	
  -­‐	
  true	
  variance	
  

G*	
  -­‐	
  calculated	
  variance	
  

Constant	
  is	
  added	
  to	
  EBV	
  
	
  of	
  all	
  genotyped	
  animals	
  

Why	
  biases	
  with	
  G?	
  



How	
  to	
  eliminate	
  bias?	
  

•  G=G*+α	
  	
  
	
  
•  BLUP	
  assumed	
  unbiased	
  

•  Find	
  α:	
  	
  Avg(EBVgenotyped-­‐EBVall)	
  as	
  in	
  BLUP	
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Conclusions	
  

•  Reduc=on	
  of	
  SNP	
  with	
  MAF	
  down	
  to	
  0.4:	
  
– Minimally	
  affect	
  the	
  accuracy	
  
–  Increases	
  average	
  diagonals	
  of	
  G-­‐1	
  

–  Inflates	
  computed	
  accuracies	
  	
  

•  Different	
  G	
  cause	
  upward	
  or	
  downward	
  biases	
  	
  

•  Biases	
  removed	
  when	
  averages	
  of	
  G	
  and	
  A22	
  the	
  
same	
  
– More	
  complica=on	
  when	
  mul=ple	
  lines/breeds	
  

	
  
Par=al	
  release	
  of	
  programs	
  in	
  few	
  weeks	
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