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Road	
  Map	
  

•   Gene0cs	
  101	
  
•   Muta0on	
  
•   EPDs	
  
•   $	
  Indexes	
  
•   Accuracy	
  
•   Genomic	
  Trait	
  Tests	
  

Chromosomes	
  
•   CaDle	
  are	
  diploid	
  

–   They	
  have	
  two	
  copies	
  of	
  
their	
  gene0c	
  material	
  (one	
  
from	
  each	
  parent)	
  

–   58	
  acrocentric	
  autosomes	
  
–   Submetacentric	
  X	
  
–   Submetacentric	
  Y	
  

•   In	
  meiosis	
  and	
  
gametogenesis	
  eggs	
  and	
  
sperm	
  cells	
  are	
  produced	
  
that	
  have	
  one	
  copy	
  of	
  the	
  
gene0c	
  material.	
  

Karyotype	
  by:	
  
Gallagher	
  &	
  Womack.	
  1992.	
  J.	
  Hered.	
  83:	
  
287-­‐298	
  

Central	
  Dogma	
  of	
  biology	
  

DNA	
  

RNA	
  

Protein	
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Types	
  of	
  Traits	
  

•   Simply	
  Inherited	
  Traits	
  
–   Differences	
  among	
  animals	
  are	
  due	
  to	
  one	
  or	
  

two	
  genes	
  
–   Example:	
  Red	
  vs	
  Black,	
  Gene0c	
  Condi0ons	
  

Types	
  of	
  Traits	
  (cont)	
  

•   Performance	
  Traits	
  
–   AKA	
  Quan0ta0ve	
  traits	
  
–   Differences	
  in	
  animals	
  are	
  due	
  to:	
  

•   Difference	
  in	
  genotype	
  at	
  MANY	
  loci	
  
•   The	
  environment	
  

–   Examples:	
  	
  BW,	
  REA,	
  MARB,	
  etc	
  

MUTATION	
  

Muta0on/Mutant	
  

•   Muta0on	
  
–  A	
  change	
  in	
  gene0c	
  material	
  
–  The	
  process	
  by	
  which	
  the	
  change	
  occurs	
  

•   Mutants	
  
–   Individuals	
  that	
  exhibit	
  a	
  phenotype	
  that	
  is	
  the	
  
result	
  of	
  a	
  gene0c	
  muta0on	
  

	
  

Types	
  of	
  Muta0ons	
  

•   Changes	
  in	
  chromosome	
  number	
  or	
  shape	
  
•   Point	
  muta0ons	
  

–  Changes	
  at	
  specific	
  sites	
  in	
  a	
  gene…	
  

Example	
  of	
  a	
  Muta0on	
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Result	
  of	
  Muta0on?	
  

•   Varies:	
  	
  No	
  phenotypic	
  change	
  →	
  Lethality	
  
•   We’re	
  All	
  Carriers	
  of	
  Something!	
  
•   All	
  animals	
  (humans	
  and	
  caDle	
  included)	
  carry	
  
mul0ple	
  lethal	
  muta0ons	
  within	
  their	
  genome	
  
–  Most	
  are	
  recessive	
  

	
  

Importance	
  of	
  Muta0on	
  

•   Creates	
  new	
  raw	
  material	
  for	
  evolu0on	
  and	
  
thus	
  is	
  the	
  source	
  of	
  all	
  gene0c	
  varia0on.	
  

HOW	
  DOES	
  THIS	
  APPLY	
  TO	
  CATTLE?	
  

Many	
  Gene0c	
  Selec0on	
  Tools!	
  

	
  
•   Simply	
  Inherited	
  Traits	
  

–  DNA	
  Tests	
  for	
  Gene0c	
  Condi0ons	
  
•   Performance	
  Traits	
  

–  EPDs	
  
–  DNA	
  Trait	
  tests	
  

Performance 

Genetics 

Additive 
(EPDs and MBVs) 

Non- additive 
(Heterosis) 

Environment 

Known 
(accounted for) 

Unknown 
(grouping) 

Expected	
  Progeny	
  Difference	
  

•   Expected	
  difference	
  in	
  future	
  progeny	
  performance	
  of	
  one	
  
individual	
  compared	
  to	
  another.	
  	
  	
  

•   Used	
  to	
  compare	
  caDle	
  within	
  a	
  breed.	
  

•   EPD	
  ≠	
  actual	
  performance	
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Birth	
  Weight	
  Example	
  

BW	
  EPD	
  

Bull	
  A	
   -­‐1.0	
  

Bull	
  B	
   4.0	
  

On	
  average,	
  Bull	
  A’s	
  calves	
  are	
  expected	
  to	
  
weigh	
  5	
  pounds	
  less	
  than	
  Bull	
  B’s.	
  

EPDs	
  do	
  not	
  predict	
  actual	
  performance	
  

But	
  what	
  will	
  my	
  calves	
  weigh?	
  

Heifer	
  Calving	
  Ease	
  

•  Use	
  as	
  a	
  tool	
  in	
  choosing	
  
sires	
  mated	
  	
  
to	
  first-­‐calf	
  heifers.	
  

•   Increase	
  the	
  chance	
  of	
  easier	
  
calving.	
  

•  Use	
  as	
  a	
  tool	
  to	
  choose	
  sires	
  
of	
  replacement	
  heifers.	
  

•   Increase	
  first-­‐calf	
  daughters	
  
easier	
  calving.	
  

	
  

	
  

Calving	
  Ease	
  Direct	
  

Bull	
  A 	
  +10%	
  

Bull	
  B 	
  	
  +3%	
  

Difference 	
  +7%	
  

Calving	
  Ease	
  Maternal	
  

Bull	
  A 	
  +8%	
  

Bull	
  B 	
  	
  +3%	
  

Difference 	
  +5%	
  

AAA	
  $VALUE	
  INDEXES	
  

Outputs	
  	
  create	
  	
  Revenue	
  
	
  

EPDs 

Indexes 

	
  
Inputs	
  	
  generate	
  	
  Expense	
  

What	
  ARE	
  indexes?	
  

•   Mul0ple	
  traits	
  and	
  their	
  economic	
  impact	
  
combined	
  into	
  one	
  value:	
  
–   Challenging	
  to	
  develop	
  
–   Simplis0c	
  to	
  use	
  
–   Direc0onal	
  change	
  in	
  mul0ple	
  traits.	
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Economic	
  Impact	
  

•   Birth	
  
•   Weaning	
  Direct	
  

•   Maternal	
  Milk	
  

•   Mature	
  Cow	
  Size	
  

Weaned Calf Index ($W) … 
Feedlot	
  Value	
  ($F)	
  

$	
  per	
  head	
  difference	
  

Grid	
  Value	
  ($G)	
  

Beef	
  Value	
  ($B)	
  

Accuracy	
  and	
  Possible	
  Change	
  

BW	
  EPD	
  of	
  
1.8	
   ACC	
   Possible	
  

Change	
  

Bull	
  A	
   .05	
   2.49	
  

Bull	
  B	
   .80	
   .53	
  

Bull	
  B	
  

1.8	
  BW	
  EPD	
  ±	
  .53	
  

1.27	
  to	
  2.33	
  

Importance	
  of	
  Accuracy	
  
Bull	
  A	
  

1.8	
  BW	
  EPD	
  ±	
  2.49	
  

	
  -­‐0.69	
  to	
  4.29	
  

Now:	
  	
  GE-­‐EPDs	
  –	
  All	
  HD!	
  

GE-­‐
EPD	
  

Pedigree	
  

Performance	
   Progeny	
  

Both	
  have	
  same	
  effect	
  on	
  EPDs	
  
(except	
  CED)	
  

HD-­‐tests	
  for	
  Angus	
  Breeders	
  

•   $75	
  (includes	
  
Parentage)	
  

•   Allows	
  for	
  GMX	
  Sire-­‐
Match	
  

•   CED	
  Correla0on	
  is	
  .61	
  
(GV	
  37%)	
  

	
  

•   $75	
  (includes	
  
Parentage)	
  

•   Discounts	
  on	
  selected	
  
GC’s	
  

•   CED	
  Correla0on	
  is	
  .34	
  
(GV	
  11.5%)	
  

	
  

GGP-­‐HD	
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Trait	
  
Average	
  	
  

EPD	
  Change	
  
(+/-­‐)	
  

Average	
  
Accuracy	
  

Progeny	
  
Equivalents	
  

CED 3 .31 21 
BW .8 .35 11 
WW 3 .29 19 
YW 5 .32 22 

DMI (RADG) .03 .26 10 
YH .13 .35 9 
SC .23 .36 11 
Doc 5 .30 10 
Milk 2 .20 15 
MW 11 .25 7 
CW 5 .19 6 

Marb .12 .31 16 
RE .10 .25 9 
Fat .01 .25 11 

HD	
  50K	
  for	
  Angus	
  –	
  Impact	
  on	
  EPDs,	
  Accuracy	
  Values	
  and	
  Associated	
  
Progeny	
  Equivalents	
  

FOR	
  COMMERCIAL	
  PRODUCERS	
  

GeneMax™	
  
What	
  it	
  IS	
  

•   DNA	
  test	
  for	
  Marbling	
  and	
  Post-­‐weaning	
  Gain	
  
•   Intended	
  Use:	
  

–  By	
  commercial	
  caDlemen	
  
–  On	
  Angus-­‐sired	
  caDle	
  

•   Selec0on,	
  Marke0ng	
  &	
  Decision	
  tool	
  
–  Commercial	
  replacement	
  heifers	
  
–  Feeder	
  caDle	
  

GMX™	
  Score	
   Descripoon	
  
99	
   Top	
  1%	
  
75	
   Top	
  25%	
  
50	
   Average	
  
25	
   Top	
  75%	
  
1	
   Top	
  99%	
  

GMX™	
  Results	
  

GMX™	
  
Marbling	
  
and	
  Gain	
  

Descripoon	
  

	
  5	
   Top	
  20%	
  
4	
   61-­‐80%	
  
3	
   Middle	
  20%	
  
2	
   21-­‐40%	
  
1	
   BoDom	
  20%	
  

Five	
  Rivers	
  GENEMAX	
  Results	
  
GMX	
  Assigned	
  A.I.	
  Sires	
   Daughters	
  

Assigned	
  
Daughters	
  
Selected	
  

MyDy	
  In	
  Focus	
   149	
   99	
  
S	
  A	
  V	
  Final	
  Answer	
  0035	
   48	
   29	
  
21AR	
  Roundup	
  7005	
   41	
   19	
  
H	
  A	
  Image	
  Maker	
  0415	
   29	
   11	
  
G	
  A	
  R	
  Ul0mate	
   15	
   11	
  
Connealy	
  Contrast	
   7	
   5	
  
Total	
   289	
   174	
  (60%)	
  

Summarized	
  by	
  Dr.	
  Kent	
  
Andersen	
  with	
  Zoe0s	
  

Thank	
  You	
  


