
Table S1. Functional annotation of 7.8M WGS variants along with the number of variants in each class, classification of SNP functions, percentage 

of WGS and 9 functional class assignments 

Functional class annotation Number of SNPs Classification of SNP functions 
% of 

WGS 
class 

intergenic_region 5251680 intergenic_region 66.87% 1 

downstream_gene_variant 253163 downstream_gene_variant 3.22% 2 

upstream_gene_variant 285798 upstream_gene_variant 3.64% 3 

non_coding_exon_variant 1953 synonymous_variant 
0.41% 

4 

synonymous_variant 30066 synonymous_variant 4 

intron_variant 1987366 intron_variant 25.31% 5 

missense_variant 17654 missense_variant 0.22% 6 

3’UTR_variant 15851 3’UTR_variant 0.20% 7 

5’UTR_variant 2868 5’UTR_variant 
0.04% 

8 

5’UTR_premature_start_codon_gain_variant 441 5’UTR_variant 8 

splice_region_variant&intron_variant 4189 Other_regulatory 

0.08% 

9 

missense_variant&splice_region_variant 470 Other_regulatory 9 

splice_region_variant&synonymous_variant 664 Other_regulatory 9 

inframe_deletion 98 Other_regulatory 9 

frameshift_variant 150 Other_regulatory 9 

splice_donor_variant&intron_variant 118 Other_regulatory 9 

disruptive_inframe_deletion 52 Other_regulatory 9 

splice_region_variant 141 Other_regulatory 9 

splice_acceptor_variant&intron_variant 116 Other_regulatory 9 

frameshift_variant&splice_donor_variant&splice_region_variant&intron_variant 3 Other_regulatory 9 

splice_acceptor_variant&splice_donor_variant&intron_variant 19 Other_regulatory 9 

splice_region_variant&non_coding_exon_variant 61 Other_regulatory 9 



stop_retained_variant 19 Other_regulatory 9 

frameshift_variant&splice_region_variant 13 Other_regulatory 9 

stop_gained 161 Other_regulatory 9 

splice_acceptor_variant&splice_region_variant&intron_variant 11 Other_regulatory 9 

splice_region_variant&stop_retained_variant 3 Other_regulatory 9 

stop_lost&splice_region_variant 9 Other_regulatory 9 

start_lost 27 Other_regulatory 9 

disruptive_inframe_insertion 7 Other_regulatory 9 

inframe_insertion 13 Other_regulatory 9 

frameshift_variant&stop_lost&splice_region_variant 1 Other_regulatory 9 

stop_gained&splice_region_variant 9 Other_regulatory 9 

stop_lost 3 Other_regulatory 9 

frameshift_variant&splice_acceptor_variant&splice_region_variant&intron_variant 2 Other_regulatory 9 

frameshift_variant&stop_gained 1 Other_regulatory 9 

splice_donor_variant&splice_region_variant&intron_variant 5 Other_regulatory 9 

stop_gained&inframe_insertion 1 Other_regulatory 9 

initiator_codon_variant&non_canonical_start_codon 1 Other_regulatory 9 

frameshift_variant&start_lost&splice_region_variant 1 Other_regulatory 9 

frameshift_variant&stop_lost 1 Other_regulatory 9 

frameshift_variant&start_lost 1 Other_regulatory 9 

disruptive_inframe_deletion&splice_region_variant 1 Other_regulatory 9 

Total 7853211   100.00%   

 

 

 

 



Table S2. Functional annotation of 50K SNP genotypes after quality control along with the number of variants in each class, classification of SNP 

functions, percentage of WGS and 9 functional class assignments 

Functional class annotation Number of SNPs Classification of SNP functions 
% of 

WGS 
class 

intergenic_region 18313 intergenic_region 60.73% 1 

downstream_gene_variant 1138 downstream_gene_variant 3.77% 2 

upstream_gene_variant 1308 upstream_gene_variant 4.34% 3 

non_coding_transcript_exon_variant 15 synonymous_variant 
1.75% 

4 

synonymous_variant 513 synonymous_variant 4 

intron_variant 8528 intron_variant 28.28% 5 

missense_variant 68 missense_variant 0.23% 6 

3’UTR_variant 193 3’UTR_variant 0.64% 7 

5’UTR_premature_start_codon_gain_variant 4 5’UTR_variant 
0.10% 

8 

5’UTR_variant 26 5’UTR_variant 8 

initiator_codon_variant&non_canonical_start_codon 1 Other_regulatory 

0.16% 

9 

missense_variant&splice_region_variant 3 Other_regulatory 9 

splice_region_variant 1 Other_regulatory 9 

splice_region_variant&intron_variant 27 Other_regulatory 9 

splice_region_variant&non_coding_transcript_exon_variant 2 Other_regulatory 9 

splice_region_variant&synonymous_variant 13 Other_regulatory 9 

stop_retained_variant 2 Other_regulatory 9 

total 30155   100.00%   

 

 

 

 



Table S3. SNP functional annotation of all DNA variants (38,318,974) based on DNA variants of the 1000 bulls genome project. The proportion was 

calculated as (numbers of SNPs in a class/ total SNPs/Indel)*100 

SNP functional class number of 

SNPs 

Proportion 

 [1] "intergenic_region"                                                                                    25179655 65.7% 

 [2] "downstream_gene_variant"                                                                              1393115 3.6% 

 [3] "non_coding_exon_variant"                                                                              10973 <0.1% 

 [4] "upstream_gene_variant"                                                                                1591843 4.2% 

 [5] "synonymous_variant"                                                                                   155200 0.4% 

 [6] "missense_variant"                                                                                     143708 0.4% 

 [7] "splice_region_variant&synonymous_variant"                                                             3439 <0.1% 

 [8] "intron_variant"                                                                                       9693772 25.3% 

 [9] "stop_gained"                                                                                          3221 <0.1% 

[10] "splice_region_variant&intron_variant"                                                                 23960 <0.1% 

[11] "5’UTR_variant"                                                                                  16109 <0.1% 

[12] "3’UTR_variant"                                                                                  88639 0.2% 

[13] "splice_region_variant"                                                                                1038 <0.1% 

[14] "splice_donor_variant&intron_variant"                                                                  1613 <0.1% 

[15] "5’UTR_premature_start_codon_gain_variant"                                                       2698 <0.1% 

[16] "splice_acceptor_variant&intron_variant"                                                               1419 <0.1% 

[17] "missense_variant&splice_region_variant"                                                               3949 <0.1% 

[18] "inframe_deletion"                                                                                     948 <0.1% 

[19] "frameshift_variant"                                                                                   1285 <0.1% 

[20] "inframe_insertion"                                                                                    131 <0.1% 



[21] "splice_region_variant&non_coding_exon_variant"                                                        426 <0.1% 

[22] "disruptive_inframe_deletion"                                                                          529 <0.1% 

[23] "frameshift_variant&stop_gained"                                                                       17 <0.1% 

[24] "frameshift_variant&splice_region_variant"                                                             133 <0.1% 

[25] "stop_gained&splice_region_variant"                                                                    152 <0.1% 

[26] "start_lost"                                                                                           168 <0.1% 

[27] "splice_acceptor_variant&splice_donor_variant&intron_variant"                                          180 <0.1% 

[28] "disruptive_inframe_insertion"                                                                         76 <0.1% 

[29] "splice_donor_variant&splice_region_variant&intron_variant"                                            88 <0.1% 

[30] "splice_acceptor_variant&splice_region_variant&intron_variant"                                         105 <0.1% 

[31] "stop_retained_variant"                                                                                71 <0.1% 

[32] "disruptive_inframe_deletion&splice_region_variant"                                                    11 <0.1% 

[33] 

"frameshift_variant&splice_acceptor_variant&splice_region_variant&intron_

variant"                      

20 <0.1% 

[34] "stop_lost&splice_region_variant"                                                                      47 <0.1% 

[35]"frameshift_variant&splice_donor_variant&splice_region_variant&intron

_variant"                         

28 <0.1% 

[36] "stop_lost"                                                                                            76 <0.1% 

[37] "splice_region_variant&downstream_gene_variant"                                                        1 <0.1% 

[38] "splice_region_variant&stop_retained_variant"                                                          34 <0.1% 

[39] "inframe_deletion&splice_region_variant"                                                               10 <0.1% 

[40] "initiator_codon_variant"                                                                              19 <0.1% 



[41] 

"splice_donor_variant&disruptive_inframe_deletion&splice_region_variant&

intron_variant"                

2 <0.1% 

[42] "disruptive_inframe_insertion&splice_region_variant"                                                   1 <0.1% 

[43] "frameshift_variant&stop_lost"                                                                         8 <0.1% 

[44] 

"splice_acceptor_variant&splice_region_variant&intron_variant&non_coding

_exon_variant"                 

1 <0.1% 

[45] 

"splice_acceptor_variant&inframe_deletion&splice_region_variant&intron_v

ariant"                        

5 <0.1% 

[46] "splice_acceptor_variant&5’UTR_variant&intron_variant"                                           2 <0.1% 

[47] 

"splice_donor_variant&inframe_deletion&splice_region_variant&intron_vari

ant"                           

5 <0.1% 

[48] "inframe_insertion&splice_region_variant"                                                              3 <0.1% 

[49] "frameshift_variant&stop_lost&splice_region_variant"                                                   4 <0.1% 

[50] "stop_gained&disruptive_inframe_deletion"                                                              1 <0.1% 

[51] "start_lost&splice_region_variant"                                                                     2 <0.1% 

[52] 

"splice_acceptor_variant&disruptive_inframe_deletion&splice_region_varian

t&intron_variant"             

2 <0.1% 

[53] "frameshift_variant&start_lost"                                                                        7 <0.1% 

[54] "stop_gained&inframe_insertion"                                                                        5 <0.1% 



[55] 

"frameshift_variant&splice_acceptor_variant&splice_donor_variant&splice_r

egion_variant&intron_variant" 

3 <0.1% 

[56] 

"exon_loss_variant&splice_acceptor_variant&splice_donor_variant&splice_r

egion_variant&intron_variant"  

2 <0.1% 

[57] "start_lost&inframe_insertion"                                                                         1 <0.1% 

[58] "start_lost&inframe_deletion"                                                                          2 <0.1% 

[59] "initiator_codon_variant&non_canonical_start_codon"                                                    2 <0.1% 

[60] "splice_donor_variant&3’UTR_variant&intron_variant"                                              1 <0.1% 

[61] "stop_gained&disruptive_inframe_insertion"                                                             1 <0.1% 

[62] 

"splice_acceptor_variant&splice_region_variant&3’UTR_variant&intron_var

iant"                     

1 <0.1% 

[63] "frameshift_variant&start_lost&splice_region_variant"                                                  1 <0.1% 

[64] "stop_gained&disruptive_inframe_deletion&splice_region_variant"                                        1 <0.1% 

[65] "frameshift_variant&stop_gained&splice_region_variant"                                                 2 <0.1% 

[66] "splice_donor_variant&5’UTR_variant&intron_variant"                                              1 <0.1% 

[67] 

"splice_donor_variant&splice_region_variant&3’UTR_variant&intron_varian

t"                        

1 <0.1% 

[68] 

"splice_acceptor_variant&splice_region_variant&5’UTR_variant&intron_var

iant"     

1 <0.1% 

Total SNP and Indel 38,318,974 
 

 



 

Table S4. List of lead SNPs that were overlapped with QTLs published in the Cattle QTL database within 1M bp up or 1M bp downstream for 

HCW, AFAT, REA, LMY, CMAR, where the last column shows a list of QTL ids with reference numbers in square brackets. Overlapped QTLs 

within 70k bp up or 70k bp downstream were highlighted in bold. The references were provided at the end of the file. 

Trait SNP Chr bp 

No. of 

Overlap  

QTLs 

Reference (qtl_id[reference]) 

HCW rs109658371 6 39213566 19 

107737[10], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 20106[30], 20109[30], 20115[30], 20118[30], 20121[30], 

20124[30], 24253[21], 20127[30], 24254[21], 20130[30], 24623[17], 24255[21], 21179[24] 

HCW Chr6:39111019 6 39111019 20 

107737[10], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 20106[30], 20109[30], 20115[30], 20118[30], 

20121[30], 20124[30], 24253[21], 20127[30], 24254[21], 20130[30], 24623[17], 24255[21], 21179[24] 

HCW rs109815800 14 25015640 10 107727[10], 122423[6], 122457[4], 24632[17], 20862[26], 20863[26], 20864[26], 20865[26], 24634[17], 21188[24] 

HCW rs110001259 6 39026381 21 

107737[10], 25131[18], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 20106[30], 20109[30], 20115[30], 

20118[30], 20121[30], 20124[30], 24253[21], 20127[30], 24254[21], 20130[30], 24623[17], 24255[21], 21179[24] 

HCW rs109843602 6 38750035 21 

107737[10], 21174[24], 25131[18], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 20106[30], 20109[30], 

20115[30], 20118[30], 20121[30], 20124[30], 24253[21], 20127[30], 24254[21], 20130[30], 24623[17], 24255[21] 

HCW rs109696064 6 38837730 21 

107737[10], 25131[18], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 20106[30], 20109[30], 20115[30], 

20118[30], 20121[30], 20124[30], 24253[21], 20127[30], 24254[21], 20130[30], 24623[17], 24255[21], 21179[24] 

HCW rs110995268 6 38914196 21 

107737[10], 25131[18], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 20106[30], 20109[30], 20115[30], 

20118[30], 20121[30], 20124[30], 24253[21], 20127[30], 24254[21], 20130[30], 24623[17], 24255[21], 21179[24] 

HCW rs378208925 6 39449045 19 

107737[10], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 20106[30], 20109[30], 20115[30], 20118[30], 20121[30], 

20124[30], 24253[21], 20127[30], 24254[21], 20130[30], 24623[17], 24255[21], 21179[24] 

HCW rs109355965 6 38657124 21 

107737[10], 21174[24], 25131[18], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 20106[30], 20109[30], 

20115[30], 20118[30], 20121[30], 20124[30], 24253[21], 20127[30], 24254[21], 20130[30], 24623[17], 24255[21] 

HCW rs109919489 6 39357241 19 

107737[10], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 20106[30], 20109[30], 20115[30], 20118[30], 20121[30], 

20124[30], 24253[21], 20127[30], 24254[21], 20130[30], 24623[17], 24255[21], 21179[24] 



HCW rs110395441 14 24930535 9 107727[10], 122423[6], 122457[4], 24632[17], 20862[26], 20863[26], 20864[26], 20865[26], 24634[17] 

HCW rs382462900 6 38429007 22 

107737[10], 21173[24], 21174[24], 25131[18], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 20106[30], 

20109[30], 20115[30], 20118[30], 20121[30], 20124[30], 24253[21], 20127[30], 24254[21], 20130[30], 24623[17], 24255[21] 

HCW rs41934045 20 4563925 2 24639[17], 24642[17] 

HCW rs383638885 6 38031945 21 

107737[10], 24249[21], 21173[24], 21174[24], 25131[18], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 

20106[30], 20109[30], 20115[30], 20118[30], 20121[30], 20124[30], 24253[21], 20127[30], 24254[21], 20130[30] 

HCW rs43349810 20 4637730 2 24639[17], 24642[17] 

HCW rs109278547 6 39579598 17 

107737[10], 24620[17], 21183[24], 20103[30], 20106[30], 20109[30], 20115[30], 20118[30], 20121[30], 20124[30], 24253[21], 

20127[30], 24254[21], 20130[30], 24623[17], 24255[21], 21179[24] 

HCW rs209174889 14 25565128 14 

107727[10], 122423[6], 122457[4], 24632[17], 20862[26], 20863[26], 20864[26], 20865[26], 24634[17], 21188[24], 56744[11], 

56745[11], 24637[17], 56763[11] 

HCW rs383473904 6 37872592 18 

107737[10], 24249[21], 21173[24], 21174[24], 25131[18], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 

20106[30], 20109[30], 20115[30], 20118[30], 20121[30], 20124[30], 24253[21] 

HCW rs210353492 6 38107063 21 

107737[10], 24249[21], 21173[24], 21174[24], 25131[18], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 

20106[30], 20109[30], 20115[30], 20118[30], 20121[30], 20124[30], 24253[21], 20127[30], 24254[21], 20130[30],  

HCW rs385289515 6 38509747 21 

107737[10], 21174[24], 25131[18], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 20106[30], 20109[30], 

20115[30], 20118[30], 20121[30], 20124[30], 24253[21], 20127[30], 24254[21], 20130[30], 24623[17], 24255[21] 

HCW rs43349745 20 4762743 2 24639[17], 24642[17] 

HCW rs41574252 20 4863507 2 24639[17], 24642[17] 

HCW rs210782610 7 93205703 1 24625[17] 

HCW rs211486269 14 24508890 11 107727[10], 122423[6], 122457[4], 24631[17], 36546[16], 24632[17], 20862[26], 20863[26], 20864[26], 20865[26], 24634[17]  

HCW rs42646728 14 24603039 11 107727[10], 122423[6], 122457[4], 24631[17], 36546[16], 24632[17], 20862[26], 20863[26], 20864[26], 20865[26], 24634[17]  

HCW rs136750548 6 38583783 21 

107737[10], 21174[24], 25131[18], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 20106[30], 20109[30], 

20115[30], 20118[30], 20121[30], 20124[30], 24253[21], 20127[30], 24254[21], 20130[30], 24623[17], 24255[21] 

HCW rs382496844 6 39678846 17 

107737[10], 24620[17], 21183[24], 20103[30], 20106[30], 20109[30], 20115[30], 20118[30], 20121[30], 20124[30], 24253[21], 

20127[30], 24254[21], 20130[30], 24623[17], 24255[21], 21179[24] 



HCW rs109155034 7 94219428 1 24625[17] 

HCW rs378603811 6 39960847 4 20130[30], 24623[17], 24255[21], 21179[24] 

HCW rs209687009 7 93019197 1 24625[17] 

HCW rs800258890 6 34709055 4 24618[17], 21170[24], 21171[24], 21172[24] 

HCW Chr6:37959886 6 37959886 20 

107737[10], 24249[21], 21173[24], 21174[24], 25131[18], 21175[24], 24250[21], 24620[17], 21177[24], 21183[24], 20103[30], 

20106[30], 20109[30], 20115[30], 20118[30], 20121[30], 20124[30], 24253[21], 20127[30], 24254[21] 

HCW rs380987034 6 53934503 1 24624[17] 

HCW rs378475486 7 92894777 1 24625[17] 

HCW rs446018954 6 43386058 1 20358[29] 

HCW Chr14:25458973 14 25458973 13 

107727[10], 122423[6], 122457[4], 24632[17], 20862[26], 20863[26], 20864[26], 20865[26], 24634[17], 21188[24], 56744[11], 

56745[11], 56763[11] 

HCW rs109060535 14 26223578 16 

107727[10], 122457[4], 20862[26], 20863[26], 20864[26], 20865[26], 24634[17], 21188[24], 56744[11], 56745[11], 24637[17], 

23266[20], 56763[11], 56747[11], 23268[20], 56764[11] 

HCW rs209393630 6 42510243 1 20358[29] 

HCW rs42892600 14 25329035 13 

107727[10], 122423[6], 122457[4], 24632[17], 20862[26], 20863[26], 20864[26], 20865[26], 24634[17], 21188[24], 56744[11], 

56745[11], 56763[11] 

HCW rs134134773 6 43976500 1 20358[29] 

HCW rs135023213 14 24739872 11 107727[10], 122423[6], 122457[4], 24631[17], 36546[16], 24632[17], 20862[26], 20863[26], 20864[26], 20865[26], 24634[17] 

AFAT rs110995268 6 38914196 12 

24647[17], 24648[17], 20102[30], 20105[30], 20108[30], 20111[30], 20114[30], 20117[30], 20120[30], 20123[30], 20126[30], 

20129[30] 

AFAT rs109843602 6 38750035 12 

24647[17], 24648[17], 20102[30], 20105[30], 20108[30], 20111[30], 20114[30], 20117[30], 20120[30], 20123[30], 20126[30], 

20129[30] 

AFAT rs380838173 6 39120384 12 

24647[17], 24648[17], 20102[30], 20105[30], 20108[30], 20111[30], 20114[30], 20117[30], 20120[30], 20123[30], 20126[30], 

20129[30] 

AFAT rs109029403 6 39008672 12 

24647[17], 24648[17], 20102[30], 20105[30], 20108[30], 20111[30], 20114[30], 20117[30], 20120[30], 20123[30], 20126[30], 

20129[30] 



AFAT rs109696064 6 38837730 12 

24647[17], 24648[17], 20102[30], 20105[30], 20108[30], 20111[30], 20114[30], 20117[30], 20120[30], 20123[30], 20126[30], 

20129[30] 

AFAT rs109355965 6 38657124 12 

24647[17], 24648[17], 20102[30], 20105[30], 20108[30], 20111[30], 20114[30], 20117[30], 20120[30], 20123[30], 20126[30], 

20129[30] 

AFAT rs109927583 6 39211262 12 

24647[17], 24648[17], 20102[30], 20105[30], 20108[30], 20111[30], 20114[30], 20117[30], 20120[30], 20123[30], 20126[30], 

20129[30] 

AFAT rs109515116 6 39445899 12 

24647[17], 24648[17], 20102[30], 20105[30], 20108[30], 20111[30], 20114[30], 20117[30], 20120[30], 20123[30], 20126[30], 

20129[30] 

AFAT rs110747048 6 39353897 12 

24647[17], 24648[17], 20102[30], 20105[30], 20108[30], 20111[30], 20114[30], 20117[30], 20120[30], 20123[30], 20126[30], 

20129[30] 

AFAT rs381910687 16 24333881 2 122446[4], 56154[12] 

AFAT rs379496842 14 25350856 13 

126466[3], 126467[3], 126468[3], 57476[13], 36553[16], 20854[26], 20855[26], 20856[26], 20857[26], 20858[26], 20859[26], 

20860[26], 20861[26] 

AFAT rs209930593 13 63970531 1 122445[4] 

AFAT rs137160543 11 92616956 1 20284[29] 

AFAT rs134958846 14 24894463 13 

126466[3], 126467[3], 126468[3], 57476[13], 36553[16], 20854[26], 20855[26], 20856[26], 20857[26], 20858[26], 20859[26], 

20860[26], 20861[26] 

AFAT Chr16:24532207 16 24532207 2 122446[4], 56154[12] 

AFAT rs109638708 17 62670312 1 24654[17] 

AFAT rs211327835 13 64067399 1 122445[4] 

AFAT Chr13:64539970 13 64539970 1 122445[4] 

AFAT rs382683307 6 39693004 12 

24647[17], 24648[17], 20102[30], 20105[30], 20108[30], 20111[30], 20114[30], 20117[30], 20120[30], 20123[30], 20126[30], 

20129[30] 

AFAT rs133531965 17 62789778 1 24654[17] 

REA rs109658371 6 39213566 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30] 

REA rs378858709 6 39020582 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30] 



REA rs109843602 6 38750035 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30] 

REA rs109256415 6 38911548 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30]  

REA rs109331793 6 39117869 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30]  

REA rs109696064 6 38837730 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30]  

REA rs110766531 6 38670165 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30]  

REA rs210984648 6 39414353 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30]  

REA rs379796058 6 38035891 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30]  

REA rs385289515 6 38509747 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30]  

REA rs110254070 6 38127508 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30]  

REA rs109645115 6 39580784 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30]  

REA Chr6:39494659 6 39494659 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30]  

REA rs135364450 6 38589385 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30]  

REA rs110328189 7 94024137 1 24699[17] 

REA rs109901274 7 93244933 1 24699[17]  

REA rs382462900 6 38429007 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30]  

REA rs110114429 7 93148272 1 24699[17] 

REA rs381550243 6 37942057 10 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30] 

REA rs380628392 6 39651414 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30] 

REA rs378955293 6 37871185 9 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30] 

REA rs135551190 14 24977053 2 122424[6], 20866[26] 

REA rs478618528 2 5731782 1 24689[17] 

REA rs110874471 2 6210115 1 24689[17] 

REA rs42447757 6 39342689 11 24697[17], 20104[30], 20107[30], 20110[30], 20113[30], 20116[30], 20119[30], 20122[30], 20125[30], 20128[30], 20131[30] 

REA rs110109692 7 93562806 1 24699[17] 

REA rs109534801 6 39985654 1 20131[30] 



REA Chr9:98315390 9 98315390 1 20342[29] 

REA rs209687009 7 93019197 1 24699[17] 

REA rs110233015 2 6672584 1 24689[17] 

REA rs385433684 7 93431326 1 24699[17] 

LMY rs41594006 4 28702952 1 36852[15] 

LMY rs134653419 3 60675816 1 37224[15] 

LMY rs383507504 1 58167076 3 36851[15], 37015[15], 37064[15] 

LMY rs446447694 4 28218153 1 36852[15] 

LMY rs110144484 13 64005097 2 36809[15], 36805[15] 

LMY rs381333982 4 28338381 1 36852[15] 

LMY rs109722048 7 94363721 1 36732[15] 

LMY rs209255508 20 36664583 10 37022[15], 36894[15], 36839[15], 36877[15], 36876[15], 36929[15], 36713[15], 36904[15], 37207[15], 36982[15] 

LMY rs443713949 6 55877885 8 36806[15], 36705[15], 36717[15], 36719[15], 36714[15], 36722[15], 36964[15], 37067[15] 

LMY Chr20:36592776 20 36592776 10 37022[15], 36894[15], 36839[15], 36877[15], 36876[15], 36929[15], 36713[15], 36904[15], 37207[15], 36982[15] 

LMY rs41704822 13 64131777 2 36809[15], 36805[15] 

LMY rs211128418 20 36504244 10 37022[15], 36894[15], 36839[15], 36877[15], 36876[15], 36929[15], 36713[15], 36904[15], 37207[15], 36982[15] 

LMY rs379496842 14 25350856 1 37196[15]  

LMY rs470267387 4 28143718 1 36852[15] 

LMY rs210604912 20 37309100 12 

36894[15], 36839[15], 36877[15], 36876[15], 36929[15], 36713[15], 36904[15], 37207[15], 36982[15], 37136[15], 37228[15], 

36739[15] 

CMAR rs208356852 5 1.12E+08 1 20303[29] 

CMAR rs464116897 1 33921239 1 20295[29] 
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10 Genome-wide 
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genes in 
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Anim Sci J. 2017 

Jan;88(1):33-44. doi: 

10.1111/asj.12595. Epub 2016 

Apr 25. 

Anim Sci J.  2017 PMID:27112906 
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scanned 

information 
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Santana MH, Ventura RV, Utsunomiya 

YT, Neves HH, Alexandre PA, Oliveira 
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ultrasound 
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cattle. 

14 QTLs 

associated with 
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intake, 
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test weight, 
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feed efficiency 
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4 beef cattle 

studies. 

Saatchi M, Beever JE, Decker JE, 

Faulkner DB, Freetly HC, Hansen SL, 
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2014 
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2164-15-837. 

BMC Genomics.  

2014 
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genetic 

polymorphisms 
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Lee SH. 
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closely linked 
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stature in 
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carcass traits in 

beef cattle. 

SD, Wheeler TL, Ferrell CL, Jenkins 

TG, Snelling WM, Freetly HC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


