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Polymorphism of PAX3 gene and its association with
growth traits of Dabieshan cattle
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Abstract:[Objective] The purpose of this study was to explore the correlation between PAX3 gene
polymorphism and growth traits of Dabieshan (DBS) cattle. [Method) Ear tissue and body measurement
records of 292 DBS cattle at the age of 24 —48 months were collected. DNA was extracted and polymor-
phisms of PAX3 gene were identified by PCR and sequencing. Genetic diversity, Hardy-Weinberg equilibri-
um and haplotype of polymorphisms of PAX3 gene were analyzed by POPGENE, Haploview and SHEsis
software, respectively. Association between polymorphisms and growth traits was then explored by SPSS
23. 0 analysis software. [Result] Three SNPs (g. 4718G>C,g. 4744T>C and g. 4757C>A) were identified
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in intron 4 and one SNP (g. 78920C>T) was identified in intron 6 in the bovine PAX3 gene. The genetic
diversity analysis showed that g. 4718G > C was low polymorphism (PIC<CO0. 25), while g. 4744T > C,
g. 4757C>A and g. 78920C>T were moderate polymorphism (0. 25<ZPIC<C0. 50). Except for g. 4757C>
A, other polymorphisms were in the state of Hardy-Weinberg equilibrium (P>>0. 05). Haplotype analysis
showed that there was no strong linkage correlation between the 4 SNPs sites (+#*<C0. 33) ,and 6 of the 13
identified haplotypes had frequencies of greater than 0. 03. There were 3 genotypes at each SNP. Correla-
tion analysis showed that g. 4718G>C was significantly associated with height at hip cross in DBS popula-
tion (P<C0.05),and g. 4744T>C had extremely significant association with height at hip cross,abdominal
girt and hip width (P<C0. 01). The g. 4757C> A was significantly associated with hip width (P<C0. 05),
and g. 78920C>T had extremely significant association with abdominal girth (P<C0. 01) and significant as-
sociation with shin circumference (P <C 0. 05). [Conclusion) The polymorphisms of g. 4718G > C,
g.4744T>C and g. 4757C>A in intron 4 and g. 78920C>T in intron 6 had significant or extremely signifi-
cant correlation with growth traits of DBS cattle,indicating that these SNP sites could be used as candidate

molecular markers for genetic breeding in DBS cattle.
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Table 1 Primer information for bovine PAX3 gene
H % h B SIFH (5" —3" R B K E/bp iR kR /C
Fragment Sequence of primer (5'—3") Fragment length Tm
W& T 4 Intron 4 F:GCGAAGAGGAGGAGACCGA;R: AGATTCCGAGGGACTGTGAG 349 65
W& T 6 Intron 6 F:CTATGTACTTGAACATACGTGC;R: AGGAAGAGTGCTTTGGTGTA 283 58

1.4 PAXSEBERFIHNEFMECHAITFEEM
L 2 46

AU R AR A A B2 (b 50 A BR 2 w9 1 9/ 28
Jl/2H 2 EE A 20 DNA 48 BGR5R) & (DP304) #4744
U DR A 4 B B 4 B 1) DNA &8 — R B 2 100
ng/p L, A H .

R 51 347 PCR 9734, P 81K 2 Ny .
2XTag Mix 12.5 L, E RS9 (10 pmol/L) 4%
1 pL,DNA #itg 1 pL,JH ddH, O ¥+ 5 % 25. 0 pl.
PCR ¥ #4587 :95 CHIAE M 5 min; 95 “CAEH: 30
s.58 3 65 C CHAKM BEAK 51 i 2 ) iR k30 5,72
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CH,) 2 4 B8 CHL) RIS 250% B 35 1780 (N 4y
HE0 1 FH Haploview B 1F HEAT 2 25 (31 5 19 1% 8
R 43 BT, SHEsis 78 2% 5 £F ¥ 47 5 4% 5 43
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Fig. 1 PCR amplification products of intron 4 (A) and intron 6 (B) in PAX3 gene of DBS cattle
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Fig. 2 Maps of four SNPs sites of PAX3 gene of DBS cattle
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7 5B T £ 48 (0. 25<<PIC<C0. 50) , &b F 5 -
TEACT RS AR A5 (P<<0. 05) . i 1 C J8 F 1k
PN FEH L, CC FE R ALk 3438 H A 5 g, 78920C >
T 75 )@ F rh BE £ 75 (0. 25<<PIC<C0. 50) , &b F 0y
FR-TRAG S AR 25 (P=>0. 05) , 25 457 JE P C J@ TE
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Table 2 Genetic parameters of SNPs in PAX3 gene of DBS cattle

— R CITE T Y Y2 ZRESH
SNPI)Z&L&' Genotypic frequency Allelic frequency HWE Diversity parameter
i XX XY YY X Y b P H, H. N. PIC
g.4718G>C 0.01 0.16 0.83 0.09 0.91 0.24 0. 888 0. 838 0.162 1.193 0.149
g. 4744T>C 0.13 0. 44 0.42 0.35 0. 65 0. 26 0. 880 0.542 0. 458 1.844 0.353
g. 4757C>A 0.54 0. 45 0.01 0.77 0.23 11.19 0. 004 0.642 0.358 1. 558 0.294
g.78920C>T 0. 40 0.47 0.13 0. 64 0. 36 0. 04 0. 980 0.537 0.463 1. 864 0. 356

BT g 4T18G™>C B AT 7 - XX XYL YY 4 HUE GGLGC.CC I XY 43 I0F G.C & Rr3E 3B ik i 50 o K07
K9 {8 s Ho. B A0E B s He. L2 G B s No FICF AL HEGPIC. 28 F RS &
Note: For g. 4718G>C site, XX, XY and YY represent GG,GC and CC genotypes,respectively, X and Y represent G and C allele,and other

sites follow this pattern. y* represents Chi-square test value, H, represents genetic homozygosity, H. represents genetic heterozygosi-

ty, N. represents effective number of alleles and PIC represents polymorphic information content.
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Table 3 Estimated values of linkage disequilibrium (1LD) analysis between mutation sites in bovine PAX3 gene
SNPs {4 , ) SNPs i 1, , ,

SNPs loci b 4 SNPs loci b "
SNP1-SNP2 0.776 0.033 SNP2-SNP3 0. 848 0.124
SNP1-SNP3 0.379 0.043 SNP2-SNP4 0.452 0.068
SNP1-SNP4 0.424 0.023 SNP3-SNP4 0. 360 0.028

 : SNP1,SNP2,SNP3 fl SNP4 43 5{t 3 g. 4718G>C.g. 4744T>Cg. 4757C>A F1 g. 78920C>T; % T SNP1-SNP2, D'{f fl % {H F I/~
P A5 ) A 32 A 1 A 2R 580, HEAb L A IR e 23 . D' <1 0 e R W 5 ) & A ok T 20 o 28 A8 L 2 =>0. 33 2 7% WA o7 A IV 5 o8 40 A P14 .
Note: SNP1,SNP2.,SNP3 and SNP4 represent g. 4718G>C,g. 4744T>C,g. 4757C> A and g. 78920C> T, respectively; For SNP1-SNP2,

the values of D' and 7* represent coefficient of LD between two sites,and others follow this pattern. D'<C1. 0 indicates there are re-

combination or mutation between sites,and > >>0. 33 indicates a strong LD between sites.
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Table 4 Haplotypes of PAX3 gene and their frequencies in DBS cattle

Hiﬁt}frﬂpe g. 4718G>C g.4744T>C g. 4757C>A g.78920C>T Frjfu%ncy
Hapl C C C T 0.242
Hap?2 C T C C 0. 227
Hap3 C C A C 0.191
Hap4 C C C C 0.143
Hap5 C T C T 0.099
Hap6 G C A T 0.034

VE RALIE R NT 0. 03 1 A,
Note: Haplotype with frequency<Z0. 03 was ignored in analysis.
2.4 KFWEF PAX3ERE SNPs i g5 E54
e Nk Pk
PAX3 FH SNPs i g1 280 5 K5 4 B K
A KPR R DG 43 B 25 5 (3% 5) k7 .4 > SNPs
B3 5 R A BEAR IR o AR KR B 2 (P <
0. 05) Bk B EAH 6 (P<<0. 01), Hir,g 4718G>

CAr i 5 K 42 1y 5 8 m 3 A ¢ (P <
0.05), GG F&HBIA R () + 3 & B & LT GC fl
CC HEPHFIAK(P<0.05), g. 4744T>C fii S 5K
S Ly 2 ) S R LRI S A A DG (P <<
0.01), TT K& PR AYA A (% -+ 57 38 e L 6 FL 0 1 9
W @D F TC H CC e H AR (P<<0.01D)
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Table 5 Association of SNPs polymorphism of PAX3 gene with growth traits of DBS cattle
He PR g. 4718G>C
Growth trait GG GC cC P
A &S /em Body length 131.0040. 56 127.07=+0. 74 126.1441. 90 0.691
1A /cm Withers height 110.5040. 35 109. 0040. 49 111.7540. 61 0.071
+ ¥ 5 /em Height at hip cross 120.6040.79 a 110.1540.29 b 110.1140.59 b 0.041
J% FEl /cm Chest girth 159.0041. 27 151.5940. 68 147.6141.51 0.219
&l /cm Abdominal girth 172.3741. 41 167.59+1.57 168.4441.52 0.235
& [l /cm Shin circumference 17.2340. 14 17.72+0. 21 17.08=+0. 25 0.361
I £ 9 /cm Hip width 33.50£0. 35 32.1140. 36 31.01£0. 46 0.435
A5 B i 98 /em Hucklebone width 17.914+0.71 16.90+0. 84 17.784+0.93 0.429
He KRR 2. 4744T>C
Growth trait TT TC cC P
R4 /em Body length 128.280. 86 125.66+0. 98 126.42+0. 91 0.471
1K1 /cm Withers height 112.3341.07 112.194+0. 58 110. 0840. 56 0.053
+F#5 /em Height at hip cross 115.1840.93 A 109.32+0.44 B 109.2840.47 B 0.001
Mg [l /em Chest girth 152.0040. 93 149.7341. 10 145.7641.77 0. 080
&l /cm Abdominal girth 177.0841.46 A 168.454+1.49 B 163.534+1.55 B 0.001
& [l /cm Shin circumference 17.28+0. 67 17.07+0.78 17.3640.74 0.576
% £ 9 /em Hip width 33.59£0.49 A 30.14+0.50 B 31.98+0.36 B 0.003
Ak B 3 98 /cm Hucklebone width 17.9540. 66 17.0340. 82 18.5640. 86 0.662
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*& 5(&) Continued Table 5
LSRN EIN g. 4757C>A
Growth trait CcC CA AA P
4K /em Body length 126.61+0. 93 126.13+1.03 120.504+0. 63 0. 638
{& 1 /cm Withers height 110. 8940. 54 111.944+0. 65 106.5040. 77 0. 255
+F# 5 /em Height at hip cross 110. 6640. 68 109.7540. 42 110.5040. 21 0.676
Mgl /em Chest girth 148.2141.68 148.6641.03 142.5040. 77 0. 825
f Bl /cm Abdominal girth 169.51+1.52 165. 2441. 62 162.00+0. 42 0.165
4 [l /cm Shin circumference 17.24+0.78 17.24+0.71 15.504+0. 70 0. 376
% £ % /em Hip width 32.21£0.47 a 30.37+0.45 b 28.00+0.28 ¢ 0. 039
Ak i i 98 /em Hucklebone width 18.52+1.17 16.75+1. 60 16.00+0. 15 0. 509
LR RN g. 78920C>T
Growth trait CcC CT TT P
{R#HE /em Body length 126.51240. 85 126.8240. 67 129.50240. 87 0.388
K5 /cm Withers height 109. 7840. 67 110.9940. 61 110.0440. 58 0.470
+FHBE /em Height at hip cross 110.1640.51 109. 0740. 57 111.4440.83 0. 355
Ml /cm Chest girth 147.574+1.04 149.80+1.11 150. 6740. 97 0.303
M Fl/cm Abdominal girth 158.784+1.53 A 169.564+1.60 B 170.964+1.67 B 0. 006
[l /cm Shin circumference 16.86+0.18 a 17.19+0. 65 ab 17.814+0.68 b 0.048
J# £f1 % /em Hip width 31.5840. 44 30.4740. 46 32.224+0.23 0.275
A B 3 B /cm Hucklebone width 16.98+0.75 16.80=+0. 23 18.00+0. 15 0.573

TE : Al — SNPs v g5 4708 5 A5 R R /NG 73R8 22 57 B35 (0. 01<<P<C0. 05) A R KB 7 8E FoR 22 F W B 25 (P<<0. 01) , # [ 7 £

WIEFHRRRNERARNBE(P>0.05),

Note: Different lowercase letters mean significant difference at same SNP loci (0. 01<ZP<C0. 05) ,different uppercase letters mean extremely

significant difference (P<C0.01) ,and no letters or same letters mean no difference (P>0.05).
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PR I AR A K R B R RS R
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QTL Xk, 4 A 2K (4 5 43 A3 1 4i M A% A s S 4
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il g. 78920C=>T i g » K5I 1l 4= FF AR 2 4b T 05 AR
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