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Pedigree Validation: 800 SNP 
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Calf

SNP An1 Sire1 Sire2 Sire3 Sire4 Sire5 Sire6 Sire7 Sire8 Sire9 Sire10 Sire11 Sire12 Sire13 Sire14 Sire15

ARS-USMARC-PARENT-DQ381153-RS29012842 A_B A_A B_B A_B B_B A_B A_B A_B B_B A_B A_B B_B A_B A_A A_A B_B

ARS-USMARC-PARENT-DQ451555-RS29010795 A_B B_B B_B A_A B_B A_B B_B A_B B_B A_B A_B A_B A_B A_B B_B A_A

ARS-USMARC-PARENT-DQ404150-RS29012530 A_A A_B B_B A_B A_A A_B B_B A_B B_B A_A B_B B_B A_A B_B A_B A_B

ARS-USMARC-PARENT-DQ404149-NO-RS A_B B_B A_A B_B A_B A_B B_B A_A A_B B_B B_B A_B B_B B_B B_B A_B

ARS-USMARC-PARENT-AY761135-RS29003723 A_B A_A A_B A_A A_B A_B A_B A_A A_B A_B A_B A_B A_A A_B A_A A_B

ARS-USMARC-PARENT-AY943841-RS17871566 A_A B_B A_B A_B A_B A_B A_B B_B B_B A_A B_B A_B A_B A_B B_B A_B

ARS-USMARC-PARENT-DQ404151-RS29019282 B_B A_B A_B A_A B_B B_B A_A B_B A_B A_B B_B A_B A_B A_B B_B B_B

ARS-USMARC-PARENT-DQ404152-RS29022245 A_A A_B A_A A_B A_A A_B A_A A_B A_B A_A A_B A_B A_A A_B A_A A_A

ARS-USMARC-PARENT-AY776154-NO-RS A_B B_B B_B A_A A_B A_B A_A B_B A_B B_B A_B B_B B_B B_B B_B B_B

ARS-USMARC-PARENT-AY841151-RS29003466 A_B A_B A_A A_B A_B A_B B_B A_B B_B A_A B_B A_B A_B A_A A_A A_A

ARS-USMARC-PARENT-DQ422949-RS29011466 A_A A_A B_B A_A A_B B_B B_B A_B B_B A_A A_B A_B A_B A_A A_B B_B

ARS-USMARC-PARENT-DQ786757-RS29019900 A_B A_B A_B A_B B_B A_A A_B A_B A_A A_A A_B A_B A_B A_B A_B A_A

ARS-USMARC-PARENT-DQ647187-RS29010510 B_B B_B B_B A_B A_B B_B A_B A_B B_B B_B A_A A_B B_B B_B A_B B_B

ARS-USMARC-PARENT-AY842472-RS29001941 A_B A_B A_B A_B A_B A_B B_B A_B B_B A_B B_B B_B B_B B_B A_A B_B

ARS-USMARC-PARENT-AY842473-RS29001956 A_A A_A A_A B_B A_A A_B A_B A_B A_B A_B A_B A_A B_B A_B A_A A_B

ARS-USMARC-PARENT-AY842474-RS29003226 A_A B_B A_A A_B A_A A_B A_B A_B A_B B_B A_B A_B B_B B_B B_B A_B

ARS-USMARC-PARENT-DQ435443-RS29010802 A_B A_A A_A A_A A_B A_A A_A A_B A_A A_A A_A A_A A_B A_A A_A A_A

ARS-USMARC-PARENT-DQ489377-RS29026932 A_B A_B A_A A_B A_B B_B A_B A_A B_B A_A A_A A_B A_B A_B A_B B_B

ARS-USMARC-PARENT-DQ839235-RS29012691 B_B A_A A_A A_A A_B B_B A_A A_B A_A B_B A_B A_B A_B A_B A_B B_B

ARS-USMARC-PARENT-DQ647186-RS29014143 A_B A_B A_B B_B A_A A_B B_B A_B A_B B_B B_B A_B A_B A_B A_A A_A

ARS-USMARC-PARENT-AY842475-RS29002127 A_B A_B A_B A_B A_B A_B A_A B_B A_A A_B A_A A_B B_B A_B A_B B_B

ARS-USMARC-PARENT-DQ647188-RS29011099 A_B B_B B_B A_A A_A A_A B_B A_B A_B A_A A_B B_B A_B A_B A_B A_B

ARS-USMARC-PARENT-DQ470475-NO-RS A_A A_B A_B A_A A_A A_B B_B A_B A_B A_B A_B B_B A_B A_B B_B B_B

ARS-USMARC-PARENT-DQ500958-NO-RS B_B A_B A_A A_B A_B A_A A_A A_A A_B B_B A_B A_B A_B A_B A_B B_B

ARS-USMARC-PARENT-DQ647189-RS29012226 B_B A_A B_B A_B A_B A_A A_B B_B B_B A_B A_A A_A B_B A_B B_B B_B

ARS-USMARC-PARENT-AY844963-RS17871338 A_B A_B B_B A_A B_B B_B A_A A_B A_B A_B A_B B_B B_B A_B A_A A_B

ARS-USMARC-PARENT-DQ468384-RS29003967 A_A A_B B_B A_B A_B A_B B_B B_B B_B A_B A_A B_B B_B B_B B_B A_B

ARS-USMARC-PARENT-DQ846688-RS29023691 A_A A_A A_B A_A A_B A_B A_A A_B A_B A_A B_B A_A A_B B_B A_B A_A

ARS-USMARC-PARENT-DQ647190-RS29013632 A_A B_B B_B B_B A_A B_B A_B A_B A_B A_B B_B A_B A_B A_B A_A A_B

ARS-USMARC-PARENT-AY849381-RS29003287 A_A B_B B_B B_B A_B A_B A_A A_A A_B A_B B_B A_B A_B B_B B_B A_A

ARS-USMARC-PARENT-DQ789028-RS29017713 A_A B_B A_A B_B A_A A_B A_A A_A A_A A_A B_B A_A B_B B_B A_B A_A

ARS-USMARC-PARENT-DQ888309-RS29013741 A_A A_A A_B B_B A_A A_B B_B A_A A_B A_B B_B B_B A_A A_B A_A A_A

ARS-USMARC-PARENT-DQ786758-RS29024430 A_A A_B A_A A_B A_B B_B A_B A_B B_B B_B A_B B_B A_B B_B B_B B_B

Potential Sires



Pedigree Identification: 800 SNP 
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Calf

SNP An1 Sire1 Sire2 Sire3 Sire4 Sire5 Sire6 Sire7 Sire8 Sire9 Sire10 Sire11 Sire12 Sire13 Sire14 Sire15

ARS-USMARC-PARENT-DQ381153-RS29012842 A_B A_A B_B A_B B_B A_B A_B A_B B_B A_B A_B B_B A_B A_A A_A B_B

ARS-USMARC-PARENT-DQ451555-RS29010795 A_B B_B B_B A_A B_B A_B B_B A_B B_B A_B A_B A_B A_B A_B B_B A_A

ARS-USMARC-PARENT-DQ404150-RS29012530 A_A A_B B_B A_B A_A A_B B_B A_B B_B A_A B_B B_B A_A B_B A_B A_B

ARS-USMARC-PARENT-DQ404149-NO-RS A_B B_B A_A B_B A_B A_B B_B A_A A_B B_B B_B A_B B_B B_B B_B A_B

ARS-USMARC-PARENT-AY761135-RS29003723 A_B A_A A_B A_A A_B A_B A_B A_A A_B A_B A_B A_B A_A A_B A_A A_B

ARS-USMARC-PARENT-AY943841-RS17871566 A_A B_B A_B A_B A_B A_B A_B B_B B_B A_A B_B A_B A_B A_B B_B A_B

ARS-USMARC-PARENT-DQ404151-RS29019282 B_B A_B A_B A_A B_B B_B A_A B_B A_B A_B B_B A_B A_B A_B B_B B_B

ARS-USMARC-PARENT-DQ404152-RS29022245 A_A A_B A_A A_B A_A A_B A_A A_B A_B A_A A_B A_B A_A A_B A_A A_A

ARS-USMARC-PARENT-AY776154-NO-RS A_B B_B B_B A_A A_B A_B A_A B_B A_B B_B A_B B_B B_B B_B B_B B_B

ARS-USMARC-PARENT-AY841151-RS29003466 A_B A_B A_A A_B A_B A_B B_B A_B B_B A_A B_B A_B A_B A_A A_A A_A

ARS-USMARC-PARENT-DQ422949-RS29011466 A_A A_A B_B A_A A_B B_B B_B A_B B_B A_A A_B A_B A_B A_A A_B B_B

ARS-USMARC-PARENT-DQ786757-RS29019900 A_B A_B A_B A_B B_B A_A A_B A_B A_A A_A A_B A_B A_B A_B A_B A_A

ARS-USMARC-PARENT-DQ647187-RS29010510 B_B B_B B_B A_B A_B B_B A_B A_B B_B B_B A_A A_B B_B B_B A_B B_B

ARS-USMARC-PARENT-AY842472-RS29001941 A_B A_B A_B A_B A_B A_B B_B A_B B_B A_B B_B B_B B_B B_B A_A B_B

ARS-USMARC-PARENT-AY842473-RS29001956 A_A A_A A_A B_B A_A A_B A_B A_B A_B A_B A_B A_A B_B A_B A_A A_B

ARS-USMARC-PARENT-AY842474-RS29003226 A_A B_B A_A A_B A_A A_B A_B A_B A_B B_B A_B A_B B_B B_B B_B A_B

ARS-USMARC-PARENT-DQ435443-RS29010802 A_B A_A A_A A_A A_B A_A A_A A_B A_A A_A A_A A_A A_B A_A A_A A_A

ARS-USMARC-PARENT-DQ489377-RS29026932 A_B A_B A_A A_B A_B B_B A_B A_A B_B A_A A_A A_B A_B A_B A_B B_B

ARS-USMARC-PARENT-DQ839235-RS29012691 B_B A_A A_A A_A A_B B_B A_A A_B A_A B_B A_B A_B A_B A_B A_B B_B

ARS-USMARC-PARENT-DQ647186-RS29014143 A_B A_B A_B B_B A_A A_B B_B A_B A_B B_B B_B A_B A_B A_B A_A A_A

ARS-USMARC-PARENT-AY842475-RS29002127 A_B A_B A_B A_B A_B A_B A_A B_B A_A A_B A_A A_B B_B A_B A_B B_B

ARS-USMARC-PARENT-DQ647188-RS29011099 A_B B_B B_B A_A A_A A_A B_B A_B A_B A_A A_B B_B A_B A_B A_B A_B

ARS-USMARC-PARENT-DQ470475-NO-RS A_A A_B A_B A_A A_A A_B B_B A_B A_B A_B A_B B_B A_B A_B B_B B_B

ARS-USMARC-PARENT-DQ500958-NO-RS B_B A_B A_A A_B A_B A_A A_A A_A A_B B_B A_B A_B A_B A_B A_B B_B

ARS-USMARC-PARENT-DQ647189-RS29012226 B_B A_A B_B A_B A_B A_A A_B B_B B_B A_B A_A A_A B_B A_B B_B B_B

ARS-USMARC-PARENT-AY844963-RS17871338 A_B A_B B_B A_A B_B B_B A_A A_B A_B A_B A_B B_B B_B A_B A_A A_B

ARS-USMARC-PARENT-DQ468384-RS29003967 A_A A_B B_B A_B A_B A_B B_B B_B B_B A_B A_A B_B B_B B_B B_B A_B

ARS-USMARC-PARENT-DQ846688-RS29023691 A_A A_A A_B A_A A_B A_B A_A A_B A_B A_A B_B A_A A_B B_B A_B A_A

ARS-USMARC-PARENT-DQ647190-RS29013632 A_A B_B B_B B_B A_A B_B A_B A_B A_B A_B B_B A_B A_B A_B A_A A_B

ARS-USMARC-PARENT-AY849381-RS29003287 A_A B_B B_B B_B A_B A_B A_A A_A A_B A_B B_B A_B A_B B_B B_B A_A

ARS-USMARC-PARENT-DQ789028-RS29017713 A_A B_B A_A B_B A_A A_B A_A A_A A_A A_A B_B A_A B_B B_B A_B A_A

ARS-USMARC-PARENT-DQ888309-RS29013741 A_A A_A A_B B_B A_A A_B B_B A_A A_B A_B B_B B_B A_A A_B A_A A_A

ARS-USMARC-PARENT-DQ786758-RS29024430 A_A A_B A_A A_B A_B B_B A_B A_B B_B B_B A_B B_B A_B B_B B_B B_B
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Haplotype . Angus Ayshire BelgianBlue Charolais Guernsey Hereford Holstein Jersey Limousin RedAngus Shorthorn Simmental Overall

AAABABBAABBAABABBBBBAABBAAABBAAAABBABAAABAABBBBBAABBBBABABBBBBBBBBABAAAABBABAAAA. 266 266 266 266 266 266 266 266 266

BBBBBAAAABBAABABBBBAABAABAABAAABABBABAABABBAAAAABBAAAABABBBAAAAAAABBAAAABBABAAAA. 262

AABBBABBAAABBABAAABAABAABAABAAABABBABAABABBAAAAABBAAAABAABBAAAAAAABABBBBBBBABBBB. 270 270

BBBBBAAAABBAABABBBBAABAABAABBAAAABBABAABBABAAAAABBAAAABAABBAAAAABBABAAAABBABAAAA. 262 262

AABBABAAABBAABABBBBBAABBAABABABAAABBAABABABBBBBBAABBBBABAABBBABBBBAAAAAAAAABABAB. 280 280 280

AABBBABBABABBABAAABBAAABAAABBAAAABBABAAABAABBBBBAABBBBABBBBAAAABAABAABAAAABAABBB. 286

AABBBABBABABBABAAABBAABBAAABBAAAABBABAAABAABBBBBAABBBBABAAABBBBBBBAAAAAAABBAABBA. 268 268

AABBABBAABBAABABBBBBAABBAABABABAABBBBAAABABBBBBBAAABBBABAABBBBBBBAAAAAAABBBABBAB. 262 262

AABBABBAABBAABABBBBBBABBAABBAABAABBBAAAABABBBBBBAAABBBABAABBBBBBBAAAAAAABBBAABAB. 268

BBBBBAAAABBAABABBBBBAABBBAABBAABABBABBABABABBBBBAABBBBABBBBAAAAAAABABBBBBBBABAAA. 272 272 272

AABBABBAABBAABABBBBBAABBAAABBAAAABBABAAABAABBBBBAABBBBABAAABBBBBBBAAAAAAABBABBBB. 260 260

AABBBABBABABBABAAABBABAABAABBAAAABBABAAABAABAABBAABBBAABBABABBBBBBBAAAAAABBABBBB. 260 260

AAABABBAABBAABABBBBBAABBAAABBAAAABBABAAABAABBBBBAABBBBABAAABBBBBBBAAAAAAABBAABBA. 268 268 268 268

AAABBABBABABBABAAAAAABAABAABABBAAAABAAAABAABBBBBAABBBBABABBBBBBBBBABAAAABBABAAAA. 262 262 262 262

AABBABBAABBAABABBBBBAABBAAABBAAAABBABAAABAABBBBBAABBBBABAAABBBBBBBAAAAAAABBABBBB. 258 258 258 258 258

AAABABAAABBAABABBBBBAABBAAABBAAAABBABAAABAABBBBBAABBBBABABBBBBBBBBABAAAABBABAAAA. 266 266 266 266 266

AAABABBAABBAABABBBBBAABBAAABBAAAABBABAAABAABBBBBAABBBBABAAABBBBBBBAAAAAAABBAABBA. 268 268 268 268

AAABABBAABBAABABBBABABAABAABABBAAAABAAAABAABBBBBAABBBBABBBBAAAAAAABABBBBBBBABAAA. 262 262

AABBBABBAAABBABAAABAABBABAABBAABABBABAABABBAAAAABBAAAAABBBBAAAABAABBAAAABBABAAAA. 266 266 266 266

AABBBABBABABBABAAAABAABBAABABAABABBABBABABBAAAAABBAAAABABAABBBBBBBAAAAAAABBABBBB. 266 266 266

BM1818 
262/258 

Microsatellite Imputation 

  

Microsatellites Imputed on >15,000 Irish animals = €300,000 saving 



Sex Determination 

Female Male 

Male? Or Female? 

0-1 ChrY SNP 5-7 ChrY SNP 
Count 7 ChrY 

SNP Genotypes 



Breed Composition  

Angus Limousin Dexter Saler 

? 



Breed PCA: 13 Purebreds 
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AA: 3073 

AU: 234 

BA: 237 

BB: 447   

CH: 9395   

HE: 1856 

HO: 727 

JE: 42 

LM: 8486  

PT: 210  

SA: 296 

SH: 233 

SI: 1362 



Predicting Breed Composition 
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5,000 sire validated animals, 50% 1 breed by pedigree. 

7000 SNP, Ref Pop=5,400 animals for 14 breeds 

Ave top breed composition predicted=0.49984, STDev=0.0073 
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Genomicly Predicted: Pedigree, Sex, Breed 



Traceability 
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Traceability 

1.5 Billion Cattle world wide (Stastica, 2014) 

35 “Perfect” SNP = 3.4 Billion (10^10) unique combinations 

            100 SNP = Nonillion (10^30) unique combinations 

           1,000 SNP = Centillion (10^303) unique combinations 
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Traceability 



16 

Genomic Breeding Value 

€95 
€127 €109 

€82 

€35 

Visual Selection 

Breeding Management:  

 Select the Best Replacement Heifer 
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€145 
€127 €109 

€82 

€35 

Breeding Management:  

 Sire Selection 
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In Progress
AED HA MYO_nt748-78

AH1 HH2 PWCS

AM_961 HH5 SAA_MOCS1

BD1 HI SAA_SUOX

BD2 HY_HEPHL1 SCD1

BH1 IBK SCD2

BH2 IE Scurs_2

BSD LAA SD2

CD2 MOD STAT5_12195

ChrY_Fem MPS_IIB STAT5_3117

CHS MSU_HE TG5_257

CMS MYO_D182N TG5_335

CWH MYO_nt267 TM

Dilution MYO_nt324 Weaver

Dilutor MYO_nt374 Xan_II

Dwarf_PRKG2 MYO_nt414 YMF

Factor_XI MYO_nt419

Needed
Agouti MYO_nt387

Albino_TYR MYO_-nt747+11

AX MYO_nt747+7

CD NCL

CD1 PMEL17_A612E

Dward_GH1 PMEL17_del

DWBD RVC

FGMA SP

Goitre TG5_422

IC THR

Marfan

Validated
BLAD DUN NH

ABCG2 EBD OS

AM_662 GH_2141 PCS

BC_A1A2 GH_2291 PHA1

BC_A3 GHR_F279Y PHA2

Black_E HH1 PMT_491

BM HH3 PMT_632

BY HH4 PMT_857

CAPN1_316 HY_KRT71 POLL_C

CAPN1_4751 JH1 POLL_H

CAPN1_530 KC PROTO

CAST_282 LGB RED_e

CAST_2870 MC RNF11

CAST_2959 MF SD1

CMD1 MH2 SMA

CMD2 MSU_SH STAT1

CSN2_A3 MYO_C313Y STAT3_19069

CT MYO_E226X STAT3_25402

CTS MYO_E291X STAT5_13244

CVM MYO_F94L STAT5_13319

DGAT1 MYO_nt821 STAT5_13516

DLT3 MYO_Q204X TH-Improver

DUMPS MYO_S105C

Breeding Management:  

      Genetic Disease and Major Genes 



National Genetic Disease and Major Gene Overview:  
  from 100,000 Genotyped Animals 

Trait Carrier Count National %

MC 0 0.000%

MF 33 0.033%

MH2 41 0.041%

MSU_SH 0 0.000%

MYO_C313Y 248 0.248%

MYO_E226X 54 0.054%

MYO_E291X 3 0.003%

MYO_F94L 23295 23.295%

MYO_nt821 5281 5.281%

MYO_Q204X 54 0.054%

MYO_S105C 4 0.004%

NH 0 0.000%

OS 9 0.009%

PCS 6 0.006%

PHA1 3 0.003%

PHA2 0 0.000%

PMT_491 0 0.000%

PMT_632 6 0.006%

PMT_857 7 0.007%

POLL_C 9536 9.536%

POLL_H 63 0.063%

PROTO 765 0.765%

RED_E 24979 24.979%

RNF11 277 0.277%

SD1 13475 13.475%

SMA 7 0.007%

STAT1 26176 26.176%

STAT3_19069 40188 40.188%

STAT3_25402 43496 43.496%

STAT5_13244 44630 44.630%

STAT5_13319 12206 12.206%

STAT5_13516 44725 44.725%

TH_IMPROVER 195 0.195%
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€145 
€127 €109 

€82 

€35 

Breeding Management: 

Avoid Carrier X Carrier Mating 

IE 

IE 

TH 

HY 

PCS 
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