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A roadmap for today 

•   Differences  between  
“Production”  and  
Single  Step	


•   Practical  
implementation	


Genomic Calibration 

Calibration 5 release on April 8, 2016 
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Implementing the Kachman 
model 
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Fit  genomic  prediction  as  a  correlated  
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Single Step allows a more 
DIRECT model 
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Single Step allows a more 
COMPLETE model 

Please  tell  me  it  isn’t  so  !	


A potential source of bias 

Larry  Schaeffer  –  University  of  Guelph  2014	
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University of Georgia 

Legarra,  2012	


Single Step GBLUP 

Single-Step Approach 

•   Redefines  pedigree  
relationships  among  
animals  based  on  
genetic  markers	


PGS	


S	


PGD	


X	


MGS	


D	


MGD	

Aguilar  et  al,  2010	


Genomics captures more 
variation in relationships 

6  -­‐‑  Full  Sibs	

	

•   Pedigree  –  0.59	


•   Genomics  0.49  –  0.65	


232  –  ½  sibs	

	

•   Pedigree  min  =  0.29	


•   Genomic  min  =  0.19	


Thanks  Daniela  Laurenco  	


Single-Step incorporates all sources 
of information weekly 

! Accounts  for  relationship  between  genotyped  
animals  and  genomic  prediction  information	


! Eliminates  periodic  	

        calibration	

! Reduces  bias	


EPD	


Pedigree  &  
Genomic  
Data	


Performance	


Progeny  
Data	


SS migration not unique to beef 
cattle in North America 

•   Software  –  UGA  –  Bolt  –  Mix99  –  AGBU	

•   Beef  –  Dairy  –  Poultry  –  Pigs  -­‐‑  Sheep	
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Current implementation size 

•   7.8M  birth  weights	

•   8.5M  weaning  weights	

•   4.2M  post-­‐‑weaning  gain  records	

•   1.5M  heifer  calving  ease  scores	

•   113K  carcass  records	

•   1.9M  ultrasound  records	

•   20K  individual  intake  records	

•   254K  docility  scores	

•   59K  heifer  pregnancy  observations	

•   202K  mature  cow  weights  	

•   337K  Genotypes	

	


Re-estimated 
h2 estimates 
and variance 
components 

increase 
prediction 
accuracy 

Trait Old h2 New h2 
Calving Ease Direct 0.20 0.19 
Birth Weight 0.42 0.43 
Weaning Weight 0.20 0.20 
Yearling Weight (Gain) 0.20 0.24 
Dry Matter Intake 0.31 0.36 
Yearling Height 0.50 0.51 
Scrotal Circumference 0.47 0.48 
Docility 0.37 0.44 
Heifer Pregnancy 0.13 0.15 
Milk 0.14 0.12 
Mature Weight 0.37 0.37 
Mature Height 0.64 0.62 
Carcass Weight 0.38 0.44 
Marbling Score 0.45 0.48 
Ribeye Area 0.33 0.32 
Fat Thickness 0.34 0.33 

More Horsepower for Single Step 

•   4  production  servers  running  Linux  with  
SSD  hard  drives	

–   1  –  24  CPU,  2.2ghz  and  256gb  memory	

–   3  –  12  CPU,  3.4ghz  and  256gb  memory	


•   3X  computing  power	

•   8X  memory	

•   Expandable  memory  to  	

        grow  with  genotypes	


Proportion of weaning weights 
genotyped 

No  Genotype	
 Genotype	


Photo  credit  FLICR  Adrian  Midgley  	


Changing horses on the fly 

Running  in  Parallel  –  speed,  correlation  and  
stability	


Comparison of EPDs 
Trait	
 Top  200  sires	
 2,417  Young  Sires	

Calving  Ease	
 0.92	
 0.85	

Birth  Weight	
 0.99	
 0.94	

Weaning  Weight	
 0.99	
 0.92	

Yearling  Weight	
 0.99	
 0.92	

Milk	
 0.80	
 0.76	

Mature	
 0.69	

Yearling  Height	
 0.96	
 0.85	

Scrotal	
 0.98	
 0.90	

Heifer  Pregnancy	
 0.67	
 0.60	


Current  vs.  Single  Step	
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Comparison of EPDs 
Trait	
 Top  200  sires	
 2,417  Young  Sires	

Carcass  Weight	
 0.81	
 0.67	

Marbling	
 0.86	
 0.85	

Rib  Eye	
 0.82	
 0.80	

Fat	
 0.73	
 0.64	


Current  vs.  Single  Step	
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SD  OF  CW  EPD  HAS  BEEN  INCREASING  SINCE  S11	
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SS Genetic Trends more stable 

•   Inflating  trends  
with  MS	

–  contributing  to  
drift	


•   SS  and  Classic  
trends  very  
similar	
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Single Step 
proves 

superior in 
USMARC 

validation 

Correlations with MARC 
EPDs 

Trait MS SS 
Birth 0.61 0.61 
CWT 0.34 0.37 
FAT 0.25 0.41 

MILK 0.42 0.42 
MARB 0.46 0.53 
REA 0.25 0.23 

Weaning 0.45 0.46 
YWT 0.54 0.55 

196  Sires	


R-Square – SS is better 
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expected (2) 
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Investigating YW Drift 

•   12  bulls  with  YR  ACC  >  0.80  in  2011  still  on  
the  Top  200  list  today.	


	


•   Possible  change  for  YW  is  3.4  on  a  0.8  Acc.    
Conclusion  SS  fixes  YW  drift.	


MS	
 SS	


Regression  lb/year	
 -­‐‑2.1	
 -­‐‑0.36	


Change  2011-­‐‑  2017	
 -­‐‑13  lb	
 -­‐‑2  lb	


EPD accuracy increases with 
Single Step – Weaning Weight 
With  Multistep,  GE-­‐‑EPD  accuracy  did  not  reflect  relationships  to  other  animals  with  data  

and  genomics.  Differences  in  accuracy  are  more  readily  seen  in  Single  Step.  	


Genotype  No Genotype  

Phenotype  
Multistep:       0.32 

Single Step:   0.46 
Multistep:         0.25 

Single Step:     0.28 

No Phenotype  
Multistep:       0.28 

Single Step:   0.42 
Multistep:         0.02 

Single Step:     0.02 

Old  h2	
   New  h2	
  
Old  MS  
PE	
   New  SS    PE	
   Ave.  MS  Acc  	
   Ave.  SS.  Acc  	
  

CED  	
   0.20	
   0.19	
   24	
   28	
   0.33	
   0.36	
  

BW	
   0.42	
   0.46	
   13	
   21	
   0.36	
   0.48	
  

WW	
   0.20	
   0.28	
   19	
   26	
   0.28	
   0.42	
  

YW	
   0.20	
   0.27	
   24	
   21	
   0.32	
   0.38	
  

Milk  	
   0.14	
   0.12	
   14	
   33	
   0.19	
   0.30	
  

DMI	
   0.31	
   0.34	
   17	
   8	
   0.34	
   0.24	
  

HP	
   0.13	
   0.15	
   22	
   14	
   0.24	
   0.20	
  

SC	
   0.47	
   0.48	
   16	
   13	
   0.39	
   0.40	
  

YHT	
   0.50	
   0.51	
   12	
   11	
   0.36	
   0.39	
  

Doc  	
   0.37	
   0.44	
   11	
   10	
   0.28	
   0.34	
  

MW  	
   0.37	
   0.37	
   16	
   11	
   0.35	
   0.31	
  

MH	
   0.64	
   0.62	
   7	
   8	
   0.18	
   0.36	
  

CWT	
   0.38	
   0.44	
   7	
   9	
   0.22	
   0.32	
  

MARB	
   0.45	
   0.48	
   8	
   9	
   0.31	
   0.34	
  

REA	
   0.33	
   0.32	
   11	
   12	
   0.27	
   0.30	
  

Fat  	
   0.34	
   0.33	
   12	
   10	
   0.30	
   0.29	
  

Progeny Equivalents 

Re-ranking and movement will 
not be “miniscule” 

•   5  years  in  the  making	

•   Benefits  to  breeders	

–   Current	

–   Complete	


•   Genotypes  and  
Phenotypes  required	


Structured Sire Evaluation is underway 

•   1.8M  Ultrasound  -­‐‑  110,000  Carcass  
records	


•   Carcass  data  from  high  use  sires	

•   600  cows  bred  in  December  2015	

•   1250  cows  bred  in  Spring  2016	

•   270  cows  bred  Fall  2016	

•   3000  cows  bred  Spring  2017	

•   Target  large  commercial  cow-­‐‑calf  
producers  (250-­‐‑600)  with  AI  
program	
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Several updates with the next 
Sire Evaluation Report  

1.  New  methodology:  Single  
Step  	


2.  Re-­‐‑estimated  variance  
components    	


3.  Carcass  Rebuild	

4.  Incorporating  birth  without  

weaning  data  	

5.  Updated  Economic  

assumptions	


Questions 
 Dan W. Moser, Ph.D.            AGI President 
 dmoser@angus.org              816-383-5196 

 
 Kelli Retallick, M.S.       Genetic Service Director 
 kretallick@angus.org              816-383-5190 

 
 Stephen Miller, Ph.D.       Genetic Research Director 
 smiller@angus.org       816-383-5157 


