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(International Dairy and Beef)
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Parentage Validation/Prediction
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Parentage Validation
How many markers are needed?

e e
b & L
Blood Typing Microsatellite Markers

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

: | - ,::,'e “

‘-\

et SNP: :gﬁgégg “_al C B F -- . 121 Validation

More??? |




How Many SNP to Validate 1 Sire
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ICBF Actual/Predicted Growth
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Small SNP Sets: Genotype Errors
* Fail Sire A with 121 SNP (ISAG200 subset
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Urort C 1 3
" . Map o sive a2 WRENT-EF 0935 11-R5290
>2 misconcordance = fail By 1 ©
—
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| Why validate with small and predict large SNP? | © =oo=e
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Small SNP Sets: Validate Wrong Sire

Animal Listed sire
LIMIRLF.......... 554 LIMIRLM.......... 050

CALD - - &
<INT OC L

121 SNP 0 118 0.00%
LD_base 267 6848 3.90%

CHAIRLF.......... 639 CHAIRLM.......... 163

SALD .
LINT OT L

121 SNP
LD_base

CHAIRLF.......... 355 CHAFRAM..........

CALD ot

{121 snP 1

| [LD_base 227
=~ [UMRLF......500  LIMIRLM.......959
B SN P set # mismatches #SNP_both_genotyped %_SNP_mismatch | bt
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Sire Validation Errors with Small SNP Sets

e Fail with 121 then predict with 2,000 SNP
* Validate the wrong sire?

 Why validate with small and predict large SNP




ICAR-2014: How Many SNP are used to
Predict Parentage?
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How Many SNP to Predict 1 Correct Sire
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How Many SNP to Predict 1 Correct Sire

Animals 56,000

breed Jun-14

e 56,000 genotyped animals Hol B6%
CHA 7.41%

~Jp— AAN 4.42%

e SNP densities tested SIM 2.35%
HER 3.06%

— ISAG200 BBL 1.01%
MSH 0.06%

— Plus top 100, 200, ..... 1800 MAF SNP SAL 0.04%

JER 0.17%

PAR 0.17%

* 9,000 sire validated animals LS L91%
AUB 0.00%

CHL 1.68%

= - PIE 0.55%

e Predict sire/dams (1% misconcordance) o 017%
IRM O:OO%

NWR 0.09%

RED 0.01%
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Sire Prediction with 200, 300,... SNP

>1 predicted Sires at X SNP levels
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Space between Validation and Falil
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SNP Mismatches for sire validations
114,000 animals
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Recommend: Use >500 SNP for Validation

* ICBF Switched to 800 SNP July 2014

 Refinement in February 2015
— More breeds

— Less Dairy heavy
— SNP QC

800 SNP list at

http://www.icbf.com/wp/wp-
'| content/uploads/2013/07/ICBF_Parentage_SNP_Selection.csv
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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
RED

0.09%
0.01%

0.03%
0.03%




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

ARS-USMARC-Parent-DQ837645-rs29015870 ARS-BFGL-NGS-118188 ARS-BFGL-NGS-53975
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SNP Excluded from ICBF Parentage Analysis Due to

1) Call Rate (CR<0.3)
2) Minor Allele Frequency (MAF<0.01)

3) Probe Clustering issues

SNPID RS# ISAG100 ISAG200 CR MAF Cluster
ARS-BFGL-NGS-103099 rs110896475 0 0 0.952 0.496 1
ARS-BFGL-NGS-112652 rs109504357 0 0 0.994 0.499 1
ARS-BFGL-NGS-11469 rs111032185 0 0 0.955 0.496 1
ARS-BFGL-NGS-118188 rs42156449 0 0 0.993 0.485 1
ARS-BFGL-NGS-3547 rs110206613 0 0 1 0.493 1
ARS-BFGL-NGS-43361 rs109934313 0 0 0.998 0.494 1
ARS-BFGL-NGS-53975 rs109456438 0 0 0.988 0.484 1
ARS-BFGL-NGS-62906 rs110146023 0 0 0.998 0.484 1
ARS-BFGL-NGS-66558 rs109817790 0 0 0.991 0.495 1
ARS-BFGL-NGS-76191 rs110846944 0 1 0.998 0.385 1
ARS-USMARC-PARENT-DQ786764-NO-RS rs109943112 1 1 0.952 <0.001 =
ARS-USMARC-PARENT-DQ837645-

RS29015870 rs29015870 1 1 0.276 0.389 1
ARS-USMARC-PARENT-EF034087-NO-RS rs110665639 1 1 0.984 0.005 =
BTA-100621-NO-RS rs41611675 0 1 0.928 0.452 1
BTB-00147175 rs43356919 0 0 0.99 0.491 1
BTB-01834338 rs42942345 0 0 0.999 0.498 1
HAPMAP47324-BTA-55159 rs41586638 0 0 0.984 0.496 1
UA-IFASA-9571 rs41659357 0 0 0.985 0.485 1




Recommend: Use >500 SNP for Validation

Animals 56,000 180,000
breed Jun-14  Feb-15
e |ICBF Switched to 800 SNP July 2014 |o.  ssss% 3008
LIM 7.94%  22.34%
CHA 7.41%  18.68%
. . AAN 4.42%  7.22%
o
Refinement in February 2015 ey AT
HER 3.06%  4.66%
SNP mismatch BBL 101% 275%
MSH 0.06%  1.57%
70000 200 SAL 0.04%  0.92%
60000 1 JER 0.17%  0.67%
50000 47150 N}M PAR 0.17% 0.64%
LMS 1.91%  0.59%
40000 100 !
‘\“ BAQ, 0.04%  0.59%
=~ S 50 AUB 0.00%  0.53%
120000 . CHL 1.68% 0.52%
110000 CXRLINIBRIFZYEIRTE PIE 0.55%  0.17%,
HFD 0.17%  0.07%
n | 0 SlllgIII%III%III%IIIgllI%III%III%III%III&III%III%IIlélllélII%III%IllgIII%III%III&III%III&;}IIII%II ‘» MON 0.14% 0.05% p
2 =SS A A A 1IRM 0.00%  0.03%]|
F—~ e i =~ R TR o e, 3
: ' e ' NWR 0.09%  0.03%
RED 0.01%  0.03%
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Can <800 SNP be Used o)

e 13,748 animals with >1 misconcordance (800 SNP)

* Reran validation process at:
/700, 600, 500, 400, 300, 200, 100 SNP

e Count number of misconcordances <1% rate>

e 1% misconcordances =0 Fail on 800 | Pass on 800
SNP# Pass on X Fail on X
700 - -
* Accuracy 500
500 -
. 400 1
» “Gap” between pass/fail 200 _

200
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Can <800 SNP be Used
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Misconcordance Counts Relative to 1% Rate by SNP Set
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Can <800 SNP be Used

- - o
Misconcordance Counts Relative to 1% Rate by SNP Set
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Can <800 SNP be Used
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Final Thoughts
 Some ISAG parentage SNP should be dropped

e Advise using >500 SNP for parentage

e Exact number of SNP to use depends on each groups:

— Parentage situation (farm level vs national level)

— Acceptable risk level

— SNP error rate for your genotyping platform(s)

— Pass/Fail misconcordance gap they are comfortable with

* “The exact SNP don’t matter as long as you have
enough quality SNP” —George Wiggans
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Thank You
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