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Parentage Validation/Prediction 



SNPs Microsatellite Markers Blood Typing 
 

Parentage Validation/Prediction 
 How many needed? 

Microsatellites 
 ISAG Panel: BM1824, BM2113, INRA023, SPS115, TGLA122, TGLA126,  
  TGLA227, ETH10, ETH225, ETH3, SPS115, TGLA53 
 Additional panel of MGTG4B, CSRM60, SPS113, ILSTS006, RM067, CSSM66 

SNP:   ISAG100  
 ISAG200   
 Some labs use more 

  121 Validation 
2000 Prediction 



How Many SNP to Predict 1 Sire 



2011 2012 2013 2014 2015

3K 2,016 406 0 0 0

LD 0 10,792 2,516 1,956 0

50K 8,063 822 68 1 0

HD 1,825 1,141 896 120 0

IDB 0 0 16,355 133,549 2,366



Sire Validation Errors with Small SNP Sets 

• Fail Sire A with 121 SNP (ISAG200 subset)  

    >1 misconcordance = fail 

• Predict Sire A with 2,000 SNP 

      <10 misconcordance = pass 



• Fail with 121 then predict with 2,000 SNP 

• Validate the wrong sire?    

Sire Validation Errors with Small SNP Sets 



Could 121 SNP Validate Wrong Sire? 



• Fail with 121 then predict with 2,000 SNP 

• Validate the wrong sire?    

 

• Why validate with small and predict large SNP 

Sire Validation Errors with Small SNP Sets 



How Many SNP to Predict 1 Sire 

• 56,000 genotyped animals  

– HD, 50K, IDB, LD 

– 3K genotypes excluded 
 

• SNP densities tested 

– ISAG200 

– Plus top 100, 200, …..1800 MAF SNP 
 

• 9,000 sire validated animals, 56K ref 

• Predict sire/dams at 0.5-1% misconcordance rate 
 

Animals 56,000 180,000

breed Jun-14 Feb-15

HOL 68.65% 30.08%

LIM 7.94% 22.34%

CHA 7.41% 18.68%

AAN 4.42% 7.22%

SIM 2.35% 6.77%

HER 3.06% 4.66%

BBL 1.01% 2.75%

MSH 0.06% 1.57%

SAL 0.04% 0.92%

JER 0.17% 0.67%

PAR 0.17% 0.64%

LMS 1.91% 0.59%

BAQ 0.04% 0.59%

AUB 0.00% 0.53%

CHL 1.68% 0.52%

PIE 0.55% 0.17%

HFD 0.17% 0.07%

MON 0.14% 0.05%

IRM 0.00% 0.03%

NWR 0.09% 0.03%

RED 0.01% 0.03%



Sire Prediction with 200, 300,… SNP 



Space between Validation and Fail 

Validate Fail 

500 SNP 

Validate 

Fail 

2000 SNP 





Could 121 SNP Validate Wrong Sire? 

Animal Listed sire 

LIMIRLF……….554 LIMIRLM……….050

SNP set                                                #_mismatches  #SNP_both_genotyped                               %_SNP_mismatch

121  SNP 0 118 0.00%

800 SNP 38 800 4.75%

LD_base                               267 6848 3.90%

CHAIRLF……….639 CHAIRLM……….163

SNP set                                                #_mismatches  #SNP_both_genotyped                               %_SNP_mismatch

121  SNP 1 113 0.88%

800 SNP 38 777 4.89%

LD_base                               336 6729 4.99%

CHAIRLF……….355 CHAFRAM……….993

SNP set                                                #_mismatches  #SNP_both_genotyped                               %_SNP_mismatch

121  SNP 1 114 0.88%

800 SNP 18 782 2.30%

LD_base                               227 6761 3.36%

LIMIRLF……….500 LIMIRLM……….959

SNP set                                                #_mismatches  #SNP_both_genotyped                               %_SNP_mismatch

121  SNP 0 112 0.00%

800 SNP 0 781 0.00%

LD_base                               0 6711 0.00%



Use >200 SNP for Validation 

• Switched to 800 SNP July 2014 
 

• Refinement in February 2015 

Animals 56,000 180,000

breed Jun-14 Feb-15

HOL 68.65% 30.08%

LIM 7.94% 22.34%

CHA 7.41% 18.68%

AAN 4.42% 7.22%

SIM 2.35% 6.77%

HER 3.06% 4.66%

BBL 1.01% 2.75%

MSH 0.06% 1.57%

SAL 0.04% 0.92%

JER 0.17% 0.67%

PAR 0.17% 0.64%

LMS 1.91% 0.59%

BAQ 0.04% 0.59%

AUB 0.00% 0.53%

CHL 1.68% 0.52%

PIE 0.55% 0.17%

HFD 0.17% 0.07%

MON 0.14% 0.05%

IRM 0.00% 0.03%

NWR 0.09% 0.03%

RED 0.01% 0.03%



SNP Refinement QC Quality:  
 Clusters when processing 400 vs 4K / week   



ISAG 2014 Workshop Report 
ISAG100/200 SNP with platform consensus <99% 

1 reference and <20 samples 
Genotyping platforms: KASPar, Illumina, Fluidigm, Sequenome, USDASNP96, Open Array, NGS 



Animal Considerations 

• Pedigree and Commercial animals 
 

• Duplicate Genotypes 
– Few hundred out of 180,0000 

 

 

 

• Sex off 
– Angry Bulls or registration error? 

 

 

• Breed composition check 

 
 

Angus Limousin Dexter 



ICBF 
Database 

Weatherbys 

Verified 
Failed 

Failed 

Hair 
Roots 

Irish Parent Verification Process 



Microsatellite Imputation 
 

Breed SNP SNP+MS

Abondance 172 165

Angus 623 235

Aubrac 239 234

Ayshire 523 86

Bazadaise 80 53

Beefmaster 36 36

Belmont Red 40

Belgian Blue 210 12

Blonde D'Aquitain 225 201

Brahman 410 364

Brangus 13 13

Braunvieh 17 17

Bretonne Pie Noire 27 16

Brown Swiss 91 64

Brune Des Alpes 109 109

Charolais 1449 1109

Chiangus 19 0

Crossbred 506 3

Devon 16 16

Dexter 15 15

Fresian 163 35

Gasconne 142 142

Gelbvieh 44 0

Gir 209 101

Guernsey 110 18

Hereford 853 243

Holstein 2596 678

Jersey 87 131

Kerry 1 0

Limousin 2171 1572

Longhorn 13 13

Maine Anjou 38 16

Montbeliarde 257 251

Murray Grey 22

N'Dama 24 0

Nelore 2659 135

Normande 256 242

Parthenaise 291 218

Pie Rouge Des Plaines 160 116

Piedmontese 24 17

Red Angus 61 47

Red Pie (italial) 2 0

Romagnola 23 23

Rouge Flamande 41 41

Salers 258 234

Santa Gertrudis 99 0

Sheko 18 0

Shorthorn 188 0

Simmental 907 324

Swedish Red 12 9

Tarentaise 167 155

Tropical Composite 336

Vosgienne 53 49

Watusi 15 15

TOTAL 17138 8259

985 SNP 
Reference Population=>8,000 
~2 hours to impute 4,000 in Beagle 
>~16,000 MS imputed Irish animals (May, 
2014) 



Commercial herds 

BGS Males N=21,000

Sire SNP validate 55.00%

SNP Predict 4.70%

SNP Fail 2.50%

MS Validate 16.50%

MS Fail 1.50%

Sire not Genotype 20.00%

Overall Males

Sire Validate 76%

Sire Fail 4%

Limbo 20%



• Building a parentage validation pipeline 

– including MS imputation 

• Parentage prediction 

– Computation time and reference size 

• Cost of STR’s versus SNP’s 

– Tipping point on cost and use (prediction/sex/carriers) 

• Dealing with ‘old’ pedigree errors 

 

Operational Considerations 



Thank You 
Chr 800 200 MS

1 49 11 62

2 47 9 55

3 35 8 97

4 27 9 0

5 39 9 73

6 23 8 0

7 34 11 0

8 35 6 0

9 22 6 104

10 31 9 0

11 32 10 0

12 23 5 0

13 32 6 0

14 24 5 0

15 18 7 54

16 25 5 125

17 31 9 0

18 28 7 54

19 19 8 128

20 16 5 89

21 31 8 77

22 25 7 0

23 18 4 67

24 26 4 0

25 20 4 0

26 18 4 0

27 19 6 0

28 21 6 0

29 18 4 0


