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TGEKPYVCG ECGBSFSQKG =L1 THQRTH TGEKPYVCGECGESFSaKs=LAT

Holstein #1 ASSYSPRGQMGASGVHERITEEPSTSQKPNPEDTGKLFMGAGVSGI IKVKYGECGQGSKDRS SLITNQRTHTGEKPYVCGECGRSFSRK.DHL IT
VN A SSYSPRGQMGASGVHERITEEPSTSQKPNPEDTGKLFMGAGVSGIIKVKYGECGQGSKDRSSLITNQRTHTGEKPYVCGECGRSFSRKDHLIT
N RN SSYSPRGOQMGASGVHERITEEPSTSQKPNPEDTGKLFMGAGVSGIIKVKYGECGQGSKDRSSLITNQRTHTGEKPYVCGECGRSFSRKDHLIT
VN A SSYSPRGQMGASGVHERITEEPSTSQKPNPEDTGKLFMGAGVSGIIKVKYGECGQGSKDRSSLITNQRTHTGEKPYVCGECGRSFSRKDHLIT
Holstein JJ ASSYSPRGQGSGVHERITEEPSTSQKNPEDTGKLFMGAGVSGI IKVKYGECGQGSKDRSSLITNQRTHTGEKPYVCGECGRSFSRKDHLIT
Holstein #9
WM MIAMAASSYSPRGQMGWSGVHERITEEPSTSQKPNPEDTGKLFMGAGVSGIIKVKYGECGQGSKDRSSLITNQRTHTGEKPYVCGECG[SS FiNfe]KEERYLI T
Indicus B IASSYSPRGQMGW\SGVHERITEEPSTSQKPNPEDTGKLFMGAGVSGIIKVKYGECGQGSKDRSSLITNQRTHTGEKPYVCGECG[ESFR®KEMYLIT
Indicus A ASSYSPRGQMGASGVHERITEEPSTSQKIMNPEDTGKLFMGAGVSGIIKVKYGECGQGSKDRSSLITNQRTHTGEKPYVCGECG[ESFRISJKERNLIT

HQRTHTG EKPYVCG ECGESFSQKG =<l THQHTH - K QR TGEKPYVCG ECGﬂSFSQKG = LITHQHTHTGEKP

Holstein #1 HQRTHTGEKPYVCGECGRSFSQKSTLITHQRTHTGEKPYVCGECGSFSQKLITHQRTHTGEKPYVCGECGSFSQKSTLITHQRTHTGEKP
Holstein #4 HQRTHTGEKPYVCGECGRSFSQKSTLITHQRTHTGEKPYVCGECGESFSQKEILITHQRTHTGEKPYVCGECGISFSQKSTLITHQRTHTGEKP
Holstein #2 HQRTHTGEKPYVCGECGRSFSQKSTLITHQRTHTGEKPYVCGECGRSFSQKEILITHQRTHTGEKPYVCGECGIISFSQKSTLITHQRTHTGEKP
Holstein #5 HQRTHTGEKPYVCGECGRSFSQKSTLITHQRTHTGEKPYVCGECGESFSQKLITHQRTHTGEKPYVCGECGSFSQKSTLITHQRTHTGEKP
Holstein JJ HQRTHTGEKPYVCGECGRSFSQKSTLITHQRTHTGEKPYVCGECGRSFSQKSTLITHQRTHTGEKPYVCGECGQSFSQKELITHQRTHTGEKP
Holstein #9
W MR AP IHQRTHTGEKPYVCGECGRSFRQKSTLITHQRTHTGEKPYVCGECGRSFSQKSTLIISHQRTHTGEKPYVCGECGQSFWQKSTLITHQRTHTGEKP
Indicus B HOQRTHTGEKPYVCGECGRSFNQKSTLITHQRTHTGEKPYVCGECGRSFSQKSTLIIMHQRTHTGEKPYVCGECGQSFRNIQKSTLITHQRTHTGEKP
Indicus A HQRTHTGEKPYVCGECGRSFNOKSTLITHQRTHTGEKPYVCGECGRSFSQKSTLIISHQRTHTGEKPYVCGECGQSFRIQKSTLITHQRTHTGEKP

.1%0.......200.......210.......220.......230.......240.......250.......260.......270.......280

y TGEKPYVCGECGRSESaKaslL ITHARTHy ¢ ry pyycGECGRSFSGKa=L ITHOQRTH
YVCGECGRSFSQKSTLITHQRTHTGEKPYVCGECG
YVCGECGRSFSQKSTLITHQRTHTGEKPYVCGECG
YVCGECGRSFSQKSTLITHQRTHTGEKPYVCGECG

Holstein #1
Holstein #4
Holstein #2
Holstein #5
Holstein JJ
Holstein #9

Indicus B
Indicus A




Table 1 Genomic organization of the Bos faurus PRDM?9 gene (Holstein breed)
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- -
BTAI1 telomeric SNPs

SNP marker? BTALl position Al (minor) A2 MAF>  J°
ARS-BFGL-NGS-73542 157,229,645 A G 0.4020 -0.01
ARS-BFGL-NGS-19721 157,253,652 G A 04090 0.04
ARS-BFGL-NGS-101788 157,307,208 A G 0.3740 -0.02
BTA-105868-no-rs 157,328,448 A G 0.2400 0.10
BTB-01585499 157,367,221 G A 0.2910 -0.08
ARS-BFGL-NGS-113905 157,405,441 A G 0.0373 -0.50
ARS-BFGL-NGS-905894 157,431,081 A G 0.1570 0.04
ARS-BFGL-NGS-83544 157,458,860 A G 0.0913 -0.30
Hapmap26498-BTA-33060 157,503,718 A G 0.3490 -0.05
ARS-BFGL-NGS-76717 157,542,408 G A 0.2350 -0.16

? Boldfaced names indicate SNP alleles with exceptionally low frequency and [ values.
® Frequency of the minor allele was calculated based on 1,750 BeadChips.
¢ Marker effects on male fertility were estimated using PLINK Fisher’s exact test.
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Association analysis of BTA1 telomeric SNP haplotypes with male fertility

Haplotype? # Freqb pe STAT P EMP14
GAGGAGGGGA 1 0.2760 0.0749 0.517 0.472 0.4718
AGAGGGGGAG 2 0.1190 -0.1120 0.670 0.413 0.4133
AGAAAGGGGA 3 0.0981 0.1570 0.969 0.325  0.3266
AAGGGGAGGA 4 0.0802 0.2560 2.100 0.148  0.1493
GGAAAGAGGA 5 0.0533 -0.0120 0.004 0.952 0.9518
GAGGAGGGAG 6 0.0530 -0.2140 1.050 0.306 0.3071
GGAAAGGGAA 7 0.0504 0.3230 2.070 0.151 0.1498
GAGGAGGGAA 8 0.0458 0.0161 0.005 0.945  0.9438
GAGGAAGAGA 9 0.0370 -0.5800 4.560 0.033 0.0325
GAGGGGGAGA 10 0.0257 0.1530 0.263 0.608 0.6043
GGGGAGGGAG 11 0.0184 0.5370 2.590 0.108 0.1073
AAGGAGGGAG 12 0.0154 -0.0296 0.006 0.937 0.9361
AAGGAGGGGA 13 0.0152 0.0878 0.037 0.847  0.8467
AGGGAGGGGA 14 0.0148 -0.2660 0.481 0.488  0.4839
AGGAAGGGAG 15 0.0124 -0.1210 0.090 0.764  0.7601
AGAAGGGAGA 16 0.0103 0.1830 0.131 0.717 0.7139

 Boldfaced haplotype has a significantly low p value.

® Haplotype frequency was used to sort this table.

¢ Haplotype effects on male fertility were estimated using PLINK linear regression test.

¢ Empirical p value was the number of times the permuted haplotype-statistic exceeded p in 100,000
permutations.
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Substitution effects on fertility traits in US Holstein cattle of BTA1 telomeric SNPs

SNP marker? MAFe pHCR® Prcr p SCR® Pscr
ARS-BFGL-NGS-73542 0.4158 -0.226 0 0.015 0
ARS-BFGL-NGS-19721 0.3315 -0.280 0 0.025 0

ARS-BFGL-NGS-101788 0.3295 -0.250 0 0.023 0
BTA-105868-no-rs 0.2140 -0.126 1.4E-205 0.004 5.39E-21
BTB-01585499 0.2289 -0.315 0 0.044 0
ARS-BFGL-NGS-113905  0.0833 0.064 4.93E-26 -0.011 4.35E-56
ARS-BFGL-NGS-90894 0.1095 -0.208 0 0.034 0
ARS-BFGL-NGS-83544 0.0953 0.046 2.63E-15 -0.001 0.05
Hapmap26498-BTA-33060  0.2591 -0.259 0 0.042 0
Correlation with IL values® 0.95 -0.78 0.60

* Boldfaced names indicate SNP alleles with exceptional frequency and 5 values.

® Minor alleles were the same as in Table 2 and their frequencies were calculated based on 4,508,642
BeadChips.

¢ Marker effects on heifer and sire conception rates (HCR and SCR, with numbers of observations of
022,893 and 903,690, respectively) were estimated using PLINK Fisher’s exact test.

4 Correlations (R) are with Table 2 B values. R was -0.89 within the B values of Table 4.
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Genetic correlations between DPR and SCR, HCR and CCR
in the US Holstein population?®

DPR HCR CCR
SCR -0.280 -0.247 -0.368
DPR 0.452 0.880
HCR 0.614

*“DPR, rate of daughter pregnancy; SCR, HCR, CCR, rates
of sire, heifer and cow conception, respectively.
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Abstract

Background: Crossover localization during meiotic recombination is mediated by the fast-evolving zinc-finger (ZnF)
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