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Item Number Mean SD Max Min SE

All 247 2180 346 3371 1622 22
Group 1 20 287.0 166 3371 2703 37
Group 2 20 1715 38 1754 1622 08

Mean, mean value; SD, standard deviation; Max, maximunm value; Min, minimum value; SE, standard error; Group 1—the 20 of the largest body weight yaks in Gannan yak; Group 2—the 20
of the smallest weight yaks in Gannan yak.
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Genotype Number of animals Average of CLA GEBV

‘ Homozygous alternative (C/C) 68 ~0.0018
‘ Heterozygous (C/T or T/C) 30 0.0032
0.0104

‘ ‘Homozygous reference (T/T) 6
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Phenotype SNP Id ocation FDR_BH Gene Consequence

CLA 15110498194 6:14838839 0005209 | PITX2 intron_variant

BET 15378651334 7:40077296 002457 | - ‘ intergenic_variant A
BET - 7:40078493 003234 | - intergenic_variant B
BET 15384819568 7:40079097 003234 | - intergenic_variant

BET 15137771013 7:40079115 003234 | - intergenic_variant

BET 15385960017 7:40079225 003234 | - intergenic_variant

BET 15383582880 7:40079371 003234 | - intergenic_variant

BET 15380982868 7:40079507 003234 | - intergenic_variant

BET 15378164995 7:40079621 003234 | - [ intergenic_variant 1
BET 15384405352 7:40079701 003234 | - intergenic_variant

BET 15379971324 7:40079753 003234 | - | intergenic_variant

BET - 7:40079779 003234 | - intergenic_variant

BFT - 7:40079847 003234 - intergenic_variant

BET - 7:40079862 | 003234 | - [ intergenic_variant

BET 15380713416 7:40080007 003234 | - | sotergenic_variant

BET 15383673032 7:40080025 002457 | - | intergenic_variant

BET 15380831736 7:40080089 003234 | - intergenic_variant

BET 15383200546 7:40080092 003234 | - intergenic_variant

BET 15379943783 7:40080275 003234 | - intergenic_variant

BT 15133293115 7:40080326 003234 | - intergenic_variant

BET - 7:40080662 00333 | - intergenic_variant

BET 1207501632 7:40080704 003234 | - intergenic_variant

BET - 7:40081355 003234 | - intergenic_variant |
BET - 7:40083511 003234 | BINLY upstream_gene_variant

BET 15385820179 7:40084046 003234 | BINLY ‘ upstream_gene_variant

BET 15380244948 7:40087148 002457 | BINLY [ intron_varant and upstrem_gene_variant

BET 1381539702 7:40088197 00257 | BINLS | intron_variant and upstrem_gene_variant

BET 15383247709 7:40088215 002457 | BINLY intron_variant and upstrem_gene_variant

BET 15207985633 7:40089169 002457 | BINLY intron_variant and upstrem_gene_variant

BET 1210915265 7:40089363 002457 | BTNLY intron_variant and upstrem_gene_variant

BET - 7:40089715 003106 | BINLY intron_variant and upstrem_gene_variant c
BFT [- 7:40091755 002457 | BINLY | intron_variant and upstrem_gene_variant D
BET - 7:40092439 003234 | BINLY intron_variant E
BET - 7:40093135 00257 | BINLS intron_variant

BET - 7:40093821 002457 | BINLY intron_variant

BET - 7:40095095 003234 | BINLY missense_variant

"linkage desequilibrium group cont

ing the SNPs.
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Gene DRG DEG

BARXI  CLA CLA

‘> CDH22  RFI REA, CLA, AO, PA, EPA CLA

‘ MAFB  AO, PA CLA TR
‘ PEBP4  CLA, EPA CLA

sixz | RFL CLA, AO, EPA, DHA CLA TR
\7 GRM4  EPA, DHA IMF

‘ HOXCIO | RFLTS,IMF, CLA, AO, PA, EPA,DHA | RE | IMF | T
‘ CHRND  RFIL, AO, DHA e, B
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Type of t Trait DRG

Production R 15 618 58

Carcass T 1 s s
REA 6 156 91

Quality TS 7 s 1
IMF 5 13 63
CLA u 79 o7
0A 2 1204 970
PA 2 784 Lo
EPA 2 568 4
DHA 2 671 2

‘number of DRGs, identified.

“number of SNPs, considered for the association test between SNPs, flanking the TSS, of DRGs, and the given trait.

“number of DEGs, considered for the RIF, analysis per trait. Numbers of DEG, are smaller than reported in the original publications due to annotation changes in the latest reference genome.
RFI, residual feed intake; BFT, backfat thickness; REA, ribeye area; TS, tenderness; IMF, intramuscular fat; CLA, conjugated linoleic acids OA = oleic acid; PA, palmitic acid; EPA,
eicosapentaenoic acid; DHA, docosahexaenoic acid.
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miRNAs ID miRNAs expression Gene ID mRNAs expression

ba-miR-874 R+ 1 Down CD4(CD4 Molecule) Up
ba-miR-1343-3p_R +2 Down PSMBS (Proteasome 208 Subunit Beta 8) Up
oar-miR-370-3p_R-2 Down FCGR3A (Fe Gamma Receptor I1la) Up
bta-miR-1343-3p_R + 2bta-miR-874_R+ 1 Down IFI30 (IF130 Lysosomal Thiol Reductase) Up
ba-miR-1343-3p_R +2 Down DQA (DQ Alpha 1) Up
oar-miR-370-3p_R-2 Down CPTIA (Carnitine Palmitoyltransferase 14) Up

HADHA (Hydroxyacyl-CoA Dehydrogenase
bta-miR-1343-3p_R + 2bta-miR-874_R+1 | Down Up
‘Trifunctional Multienzyme Complex Subunit Alpha)

bta-miR-328 Down MMP14 (Matrix Metallopeptidase 14) Up
bta-miR-874_R + 1 oar-miR-370-3p_R2 | Down CD53 (CDS53 Molecule) Up

bta-miR-328 bta-miR-874_R + 1 Down ATPIAI (ATPase Na+/K+ Transporting Subunit Alpha 1) | Up
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LncRNAs ID n Gene ID mRNAs expression
MSTRG.30905.1 ST7 (Suppression of Tumorigenicity 7) Down

MSTRG.7685.1 Up NRIDI (Nuclear Receptor Subfamily 1 Group D Member 1) Up

MSTRG.11866.1 Up LIPE (Lipase E, Hormone Sensitive Type) Up

MSTRG.36368.1 Up FCGR2B (Fc Gamma Receptor I1b) up
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IMF/% 60 2.85 £ 0.65 2.84+0.62 0.190
Protein content/% 60 20+0.78 19.66 + 0.61 0.018
Shear force/N 60 55.57 & 1257 61.14 £ 8.88 0.004
‘Water loss rate/% 60 5.18+0.19 3.77£0.15 0.001
PH45min 60 6.68 %035 6.66 £ 0.20 0972
PH24h 60 591 +0.33 5.79 +0.03 0418
1> 60 28.86 +4.34 28.73+4.27 0811
a* 60 2393 +5.87 26.11 +£7.45 0.038
b* 60 4294238 3.34+2.65 0.039
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Index N Max ¥ +SD
Live weight before slaughter/kg 60 27.00 40.60 33842322
Carcass weight/kg 60 1138 1925 14694177
Carcass diagonal length/cm 60 5800 68.00 63574228
Carcass straight length/cm 60 56.00 66.00 6105205
Eye muscle area/cm® 60 9.10 1953 13554276
GR value/em 60 0.60 090 078:40.10
‘Waist muscle thickness/cm 60 120 186 157£0.16
Thigh muscle thickness/cm 60 300 420 379£027

Slaughter rate/% 60 39.66 4984 45174264
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POS p_valus

Gene Related study

1 10SE+08 2.11E-09 ETT CSNKIGI Ding et al. (2009)

6 74903107 9.97E-07 [ BIT [ PLEKHM2 Zhang et al. (2007)
6 1.08E+08 L13E-11 ETP CABLES1 Tortereau et al. (2010)
7 63140312 3.62E-08 [ B.TP [ SLC25A21 Wada et al. (2000)
7 80869930 244E-07 ETT RYR3 Cassady et al. (2001)
7 91308348 951E-13 [ BIT [ PIGH Ding et al. (2009)

8 44518028 2.82E-14 B.TP GUCYIAL Sato et al. (2006)

8 | 48263563 | 149E-07 [ B.TP [ RAPGEF2 Verardo et al. (2016)
17 38387643 LOIE-07 BIT TRPC4AP Verardo et al. (2015)

F means FarmCPU model of GWAS; B means BLINK model of GWAS; TT means the trait of total teat number; TP means the trait of teat pair number.
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Mean (+SD) i V. h?(SE)

LTN 636 £ 061 5 ‘ 8 9.66 0.083 £ 0.040 0032
RTN 647 £ 0.62 5 ‘ 8 955 0.090 £ 0.040 0.024
TIN 1283 + 119 10 ‘ 16 927 [ 0.091 £ 0.040 0023
TPN 642 £ 059 5 ‘ 8 926 0.097 £ 0.041 0017

LTN, left teat number; RTN, right teat number; TTN, total teat number; TPN, teat pair number; C.V.: coefficient of variation; h* (SE): Heritability (Standard error).
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Indicator® Term

LnVar(Ave) BP GO:0031334, positive regulation of protein complex assembly 003
BP GO:0033138, positive regulation of peptidyl-serine phosphorylation 007

LnVar(Med) BP GO:0007155, cell adhesion 000
BP GO:0050918, positive chemotaxis 001
BP GO:0050930, induction of positive chemotaxis 001
BP GO:0006310, DNA recombination 002
BP GO:0006302, double-strand break repair 002
BP GO:0050731, positive regulation of peptidyl-tyrosine phosphorylation 002
BP GO:0001501, skeletal system development 003
BP GO:0007417, central nervous system development 003
BP GO:0033138, positive regulation of peptidyl-serine phosphorylation 004
ME GO:0005540, hyaluronic acid binding 000
ME GO:0042056, chemoattractant activity 002
ME GO:0005509, calcium ion binding oo
cc GO:0005576, extracellular region 006

Nor_avevar BP GO:0009086, methionine biosynthetic process 001
BP | Goostol, positive regulation of protein modification process 002
BP GO:0051403, stress-activated MAPK cascade 002
BP GO:0070613, regulation of protein processing 003
BP GO:0010762, regulation of fibroblast migration 003
BP GO:0006357, regulation of transcription from RNA polymerase 1T promoter 003
MF GO:0047150, betaine-homocysteine S-methyltransferase activity 001
o GO:0005829, eytosol 000
cc GO:0005769, early endosome 002
cc GO:0008021, synaptic vesicle 003
cc GO:0098978, glutamatergic synapse 004

HSU, BP GO:0015711, organic anion transport 000
BP GO:0015732, prostaglandin transport oo
BP GO:0005975, carbohydrate metabolic process 002
MF GO:0022857, transmembrane transporter activity 000
cc GO:0016323, basolateral plasma membrane 002
cc GO:0005654, nucleoplasm 003

“Indicators: LnVar(Ave): log-transformed variance of the deviations between each observation and the average values from moving windows that contains six continuous observations with 10-
mins interval in between; LnVar(Med), log-transformed variance of the deviations betsween the median values from moving windows that contains six continuous observations with 10-mins
interval in between; Nor_avevar, normalized average Ty, multiplies the normalized Ty, variance; HSU x: sum of Tv values above the HS, threshold during the whole data collection period.
bCategory: BP, biological process; MF, molecular function; CC, cellular component.
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Indicator®

LnVar(Ave) ‘ 55¢04659, Th17 cell differentiation 002
LaVar(Med) [ $5c05207, Chemical carcinogenesis - receptor activation o

‘ ssc04151, PI3K-Akt signaling pathway 003
Nor_avevar ‘ 55¢04724, Glutamatergic synapse 004

‘Indicators: LnVar (Ave), log:transformed variance of the deviations between each observation and the average values from moving windows that contains six continuous observations with 10-
mins interval in between; LnVar (Med), log-transformed variance of the deviations between the median values from moving windows that contains six continuous observations with 10-mins
interval in between; Nor_avevar, normalized average Ty, multiplies the normalized T, variance.





OPS/images/fgene-15-1498380/fgene-15-1498380-g001.gif
< ?2 -






OPS/images/fgene-15-1498380/fgene-15-1498380-t001.jpg
SSE Position Freq' P-value Indicator Bonferroni Chromosome:

ise level Suggestive level

2 8,775,302 047 108 x10° | HSU, Significant
6 [ 16,323,291 | 028 | 204x10°  HSUg [ | Significant [ Significant
6 16,390,288 027 293x10° | HSUg Significant |
6 16,449,770 0.14 | 152x10° | HSUg | Significant
9 15,692,376 0.18 152x10° | HSUy Significant
9 72,539,075 042 178 x 10°  HSUg Significant
9 15,692,376 0.18 181 x107 | HSD Significant Significant Significant
1 57,981,015 047 [ 531x10°  Nor_medvar [ | [ Significant
3 18,088,863 038 186 x 10° | Nor_avevar Significant Significant
2 88,631,882 040 7.03x10°  Nor_avevar Significant Significant
2 88,327,932 0.19 848 x 10 Nor_avevar | | Significant Significant
2 25247,173 0.14 215%10°  Nor_avevar Significant
7 39,254,889 026 548 x 10 LnVar(Ave) Significant
6 [ 16,449,770 0.14 | 9.97 x 10 [ LnVar(Ave) [ [ Significant
2 100913257 | 0.12 1.65x10° | LnVar(Ave) Significant |
3 141,963,034 015 168 x 10°  LnVar(Ave) Significant
15 135,366,143 0.14 175 x10° | Autocor (Ave) Significant Significant
13 186,420,881 041 0.000718 Skew (Ave) Significant
6 16,449,770 0.14 354x10°  LnVar(Med) Significant Significant
7 39,254,889 026 L12x10°  LnVar(Med) Significant
16 29,568,619 028 145x 10° | LnVar(Med) Significant
16 29,287,377 028 160 x 10 LnVar(Med) [ Significant
2 91,661,760 013 165 x 10° | LnVar(Med) Significant
6 16,435,748 0.16 177 x 10° | LnVar(Med) Significant
16 29,837,397 027 177 x10° | LnVar(Med) Significant
16 29,102,419 028 178 x 10° | LnVar(Med) Significant
16 28,947,227 027 178 x10° | LnVar(Med) Significant |
16 29,107,832 028 190 x 10° | LnVar(Med) Significant
16 29,645,155 028 201 x10% | LnVar(Med) Significant
16 29,513,888 028 207 x10° | LnVar(Med) Significant
16 29,092,396 028 213x10° | LnVar(Med) Significant

'SSC, Sus scrofa chromosome.
bFreq, allele frequency.
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Indicator® sscP QTL type© Tr:
LnVar(Ave) 6 Meat_and_Carcass Bone weight
B Exterior Maternal infanticide
7 Production Body weight
7 Production Average daily gain
7 Production Average daily gain
7 Meat_and_Carcass Skin weight
Skew (Ave) 13 Meat_and_Carcass Acid flavor
Hsu, T2 Meat_and_Carcass  Muscle conductivity
2 Meat_and_Carcass Average chain length
2 Reproduction Number of stillborn
2 Reproduction uterine horn weight
HSUy 6 Meat_and_Carcass Bone weight
6 Exterior Maternal infanticide
6 Meat_and_Carcass Bone weight
6 Exterior Maternal infanticide
9 Meat_and_Carcass Carcass length
Nor_avevar B Health Insulin-like growth factor 1 level
2 Health Hemolytic complement activity (classical pathway)
2 ' Meat_and Carcass Shear force
2 Meat_and_Carcass tenderness score
2 Reproduction Teat number
3 Meat_and_Carcass Fat androstenone level
LnVar(Med) 2 Meat_and_Carcass Shear force
6 Meat_and_Carcass Bone weight
6 Exterior Maternal infanticide
7 Production Body weight
7 Production Average daily gain
7 Production Average daily gain
7 Meat_and_Carcass Skin weight
16 Reproduction Teat number
16 Exterior Lumbar vertebra number
16 Exterior Lumbar vertebra number

‘Indicators: LnVar(Ave), log-transformed variance of the deviations between each observation and the average values from moving windows that contains six continuous observations with 10-
mins interval in between; Skew (Ave), skewness of the deviations between each observation and the average values from moving windows that contains six continuous observations with 10-mins
interval in between; LnVar(Med), log-transformed variance of the deviations between the median values from moving windows that contains six continuous observations with 10-mins interval
in between; Nor_avevar, normalized average Ty, multiplies the normalized Ty, variance; HSU,: sum of Tv values above the HS, threshold during the whole data collection period; HSUy: sum of
Tv values below the HS, threshold during the whole data collection period.

"SSC, sus scrofa chromosome.

‘QTL, type: main type of QTL, trait group previously identified.
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Mapping Skin Hair

rate (%) melanin melanin
content (%)  content (%)

1 Agl Angus Black 24918250 | 7.46 99.88 99.12 47.63 | 90.62 13.06 090
2 Ag Angus Black 23886023 7.14 99.6 98.28 5139 | 94.09 13.26 147
3 Ag3 VAngus Black 268735 84 99.55 98.06 03 | oan 13.56 072
4 Agh Angus Black 22562245 674 99.91 99.17 4871 | 9535 2o 063
5 Ags Angus Black 27700948 829 99.58 98.17 5041 | 9164 14.26 095
6 Ags Angus Black 28418872 851 99.59 98.26 50.17 | 88.73 11.95 061
7 Gl Guanling | Brown 23675752 7.08 99.91 99.1 4515 | 7941 2,05 045
8 [ G2 Guanling | Brown 20648245 6.17 99.55 98.17 | 4936 | 90.03 2.89 027
9 GI3 Guanling | Brown 26203738 7.84 99.83 98.7 4869 | 9693 4.36 045
10 [ st Simmental [ Brown | 23671715 | 7.08 | 99.9 [ 99.13 | 4884 | 9645 10.07 [ 035
1 se Simmental | Brown 21585320 645 99.88 99.13 4876 | 9426 10.56 036
12 [ st Simmental [ Brown 28652627 | 8.56 99.87 99.08 48.19 | 8651 10.19 064
13 st Simmental | Brown 21533108 6.44 99.61 98.34 5084 | 9639 452 057
14 St5 Simmental |~ Brown 23940084 | 7.16 99.89 99.05 49.68 | 9698 7.48 019
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Variance (¢?)

Genetic 259 £ 058 161

Residual 419 £ 043 205 ‘
Phenotypic 678 + 044 260 ‘
g 0.38 £ 0.07 ‘

SD, standard deviation; H>, heritability.
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et o B By
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Trait SNP Position (bp)  Genes

BW BTB-01601414 ‘ 66,262,623 GABRGI ‘
BW Hapmap59322-1529015787 ‘ 66,307,093 GABRG1 ‘
BW Hapmap27l)72-BTC-D33816‘ 38,133,743 SPPI ‘

‘ 42,057,261 KCNIP4 ‘

cp BTB-00251468
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Breed plotype
BW COM B119_33128133_33284794 = 1.78¢-06
BW COM B122_34686041_35147153 | 1.38e-07
BW COM B211_56278798_56464060 = 9.01e-06
BW COM, ANG B130_37399296_37501365 = 1.68¢-08
BW ‘ COM, WBB B134_38133743_38262298 = 1.68e-08
BW COM, ANG B136_38576012_38825835 = 2.22e-10
BW COM, ANG B137_38869785_39069719 = 1.52e-09
BW CoM, B139_39257620_39438580 = 3.58e-11
ANG, WBB
BW COM, WBB B203_54237782_54390661 = 6.35¢-06
BW ANG B128_36895328_37066212 = 4.07e-06
BW ANG B152_41914851_42084330 = 8.68¢-07
BW ANG B156_42628140_42782178 = 9.61e-06
BW ANG B165_44850990_44991839 | 7.38e-06
BW ANG B172_46702267_46867937 = 7.72e-06
BW | WBB B247_66394378_66509207 = 3.42e-06
| B208_55496362_55594668 = 5.84e-07

CD

COM
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Trait

Additive model

Dominance model

h2, h2,

com BW | 028(003) 027 009) | 0(0.09)
cD 0.1 (0.03) 010 (0.03) | 0.08 (0.06)
GL 0.36 (0.04) 036 00 | 0001 005)

ANG BW 0.36 (0.12) 033 (0.13) 0.12 (0.22)
cD 023 (0.13) 016 (013) | 025 021)
GL 050 (0.11) | 046 (0.13) | 0(0.21)

WBB BW 026 (0.04) 0.26 (0.04) | 0(0.07)
w oo (0.03) 006 (004) | 0.08 (0.07)
GL 0.35 (0.04) 034 (005) | 001 (007)
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Population

ANG
Number of haplotype blocks 11,160 11,160 11,160

Average blocks per chromosome 3848 3848 3848 ‘
Number of pseudo-SNPs before QC | 212,770 156114 195654 ‘

Number of pseudo-SNPs after QC 111,394 98,401 103,933
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