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Association Analysis on Myostatin 5 Regulatory Region Polymorphism
and Growth Traits in Three Cattle Breeds
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Abstract; Single nucleotide polymorphisms (SNPs) of myostatin 5'regulatory region in Nanyang,
Qinchuan and Jiaxian Red cattle breeds were analyzed by PCR-RFLPs. The results showed that
the allele T was dominant in the three breeds for the T—>A mutation, and only one homozygous
AA individual was detected in Jiaxian Red cattle which was at Hardy-Weinberg disequilibrium (P
<C0.05). The Nanyang and Qinchuan populations were at Hardy-Weinberg equilibrium (P >
0.05). The effects of the T—>A mutation on growth traits of the three breeds were also esti-
mated. The results showed that six-month Nanyang cattle with genotype TT had lower heart
girth and heart girth index than individuals with TA genotype, eighteen-month Nanyang cattle
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with TT genotype had higher withers heights than animals with TA genotype (P<C0.05), but

the effects of myostatin genotypes on growth traits were not significant in Qinchuan cattle and

Jiaxian Red cattle. These results indicated that the growth stages and the selected traits should be

comprehensively considered in the breeding practice of Nanyang cattle.

Key words: myostatin 5'regulatory region; mutations; growth traits; cattle
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A1 346 bp B &M L T 4 myostatin JF 5] (Gen-
Bank %% 5% AF348479) (1% 9 142~10 486 bp Z i,
FI A PR 4% N VB Dral, Taql, Hinfl, Haelll . Hind
WAL LA Dral B E1 R B & A5 e, 4 myosta-
tin 5" WX Dral B £ 25 2 1 T-371 {7 i 3 (A
% TF ATG start codon ffﬁf%) T—A 482 fE gyt .
PCR ¥ %3 Dral fY) 5. TT BIAS KR I N
505.427.321 1 93 bp, AA BIAAFEI K/ 505,365,
321,93 M1 62 bp, TA BIA{K R B A 505,427,365,
321,93 F1 62 bp (K 1,

M 1 2 3 4 S 6
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1 Mpyostatin 5’ {81 X =¥ 19 Dral B8 %

Fig. 1 Electrophoresis patterns of digesting myostatin

5'regulatory region PCR products with Dral

2.2 EM.FNMPELISE myostatin 5 BE K
Dral 7540 & B E FH B SR B B 37 %

BB 28 1 2R RIS EL 2T 4 moyostatin 55 X
Dral 22350 p5, 1) 5k PR 700 451 232 1 3 DR 481 % UL 3% 1,
FEHARZBENA BB T TT M TA B AR, TG
AA 2GR XA BER AL F Hardy-Weinberg - fiif
IR MAE 108 S B2 4, ir 17 TT Fl TA B Fp

xR1 3ANELERM myostatin 5'HIEX Dral SHEMANEERRMEMERTE
Table 1 Frequencies of genotype and allele of myostatin 5 regulatory
region digisted by Dral in three cattle breeds
A RSB FLH B 2 Genotype frequencies L R Z Allele frequencies
Breeds Individuals TT TA AA T A
74 BH 4+ Nanyang 210 0.910 0. 090 0. 000 0. 955 0. 045
Z )11 4+ Qinchuan 93 0. 946 0. 054 0. 000 0.973 0.027
B E£1 4 Jiaxian Red 108 0. 935 0. 056 0. 009 0.972 0.028

FEHEB, BT 1A AA i AR, % B K e
Hardy-Weinberg “F-fii R 45 . 76 i 55 19 3 A BF
W TT BUSEA R 7 46 R 280, TT BE B R e 34 3
KA T RS
2.3 EMR.ENEMBELI L myostatin 5'iHIE K
Dral I SRR ESH

Myostatin 5" J8# X Dral 2230 5 7EFFH £
VRS B 21 20 1 v 1 2 6 B AR A B TR B
Shannon’s [F B M ZBHFR SR E 2, NE 2
A LLE s g BH L ZE AR R BT A AR A S
PIC ¥j/NTF 0. 25, H %A 8 TAREE 2867 8.
WAE b Ne I F1PIC,3 A~ Bl st % 2 25 1 F &
JE MK BN IMR IR R me B A 28 1 A R B R

R2Dral EHFEMBEIINEFRMHHNEEEESH
Table 2 Parameters of genetic diversity of the Dral

polymorphic locus in three cattle breeds

‘b Breeds h Ne I PIC
B§PAZE Nanyang  0.054 5 1.057 6 0.127 9 0.053 0
2% )I| 4 Qinchuan  0.052 3 1.055 2 0.123 7 0.050 1

HHL 41 4 Jiaxian Red 0.086 4 1.094 6 0.184 2 0.082 6

2.4 EM.FNMPELIHF myostatin 5 @E K
Dral £E5EKERBEXDH

4 myostatin 5" W4 X Dral 225 0 55, 9§ Ff 3L
PIEL TT A1 TA XS B BH AR AR MR 5 800 I3 3,
PR 5 . 6.12,24 H % 35 F A S TA R R BH 4
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4 TT BMAME B ZE S T TA BIAK(P<<0.05), *f
Fa R 36, TA BRUAMEE & N ER I B T TT
RIASA ABAUAE 6 F 0 195 ol 5 PR AR AN Ik 22 1) 22 57 i

F(P<<0.05), fE£6 AWBELTT BIEG FH A4 1Y M
FRBE FHRF TA BIAAR(P<<0.05), HAMEEK
PR AE PR R R AA 2 (0] 22 B RN g 2%

R3 FDradsFURTRERAEHRRAFRGEPHENZFREERFER

Table 3 The LSM and SE between genotypes of the Dral polymorphic locus in Nanyang cattle

PR He A AL 6 i 12 7 i 18 J ik 24 7%
Traits Genotypes Six-month Twelve-month Eighteen-month Two-year
A kg TT 159.68041.878  222.794+2.289 297.373+3. 129 366.951+4. 034
Body weight TA 169.33346.355  221.0007.707  297.000410.532  365.3334+13.581
A B 3 G5/ em TT 18.379+0. 134 20. 729+0. 159 23.240+0. 179 25.407+0. 223
Hucklebone width TA 18.333+0. 452 20. 667+0. 537 22. 500+0. 602 24.778+0. 752
%/ cm TT 106.11740.516  114.088=0.397  121. 284 0. 645° 126.22540. 444
Withers heights TA 106. 44441.744  114.333+1.336  120.778+2.171" 126. 66741. 494
Ji [l / cm TT 128.74840.726°  141.0880. 774 156. 029 40. 849 168. 6424-0. 983
Heart girth TA 134. 44442, 455> 145.667£2. 606 156. 44442, 860 172. 0004 3. 309
HRAEHS /em TT 105. 544 £0. 584 116. 8920. 746 129.4612£0. 710 138.12740. 748
Body length TA 108. 556 +1. 977 119. 556 2. 510 129. 44442, 389 137.778+2. 517
K55 TT 0. 99540. 002 1.01540.010 1. 06920. 005 1. 09440. 005
Body length index TA 1.01140. 008 1. 0454+0. 033 1.07240. 018 1.088+0.016
it 61 48 %k TT 1. 21420. 005° 1.22640.012 1. 28840. 007 1. 336£0. 006
Heart girth index TA 1. 25240. 016" 1. 27540. 040 1. 29540. 023 1.358+0. 022
AR 45 B TT 1. 22140. 004 1. 20940. 005 1. 206 0. 005 1. 22140. 005
Ratio of heart girth
TA 1.23840.014 1.22140.017 1.21040.015 1.25040. 015

and body length

[ o B AN TR] AR LSM 2 i) 22 57 18 3% (P<<0. 05)

LSM in a column with no common superscripts differ significantly(P<Z0. 05)

Myostatin 5 JE¥E X Dral 22550 S0 22 )1 4= F
BB 2T AR A KR B RO B AN 3 (L ER D)

3 % it

Myostarin [ 1E 5 T RE A& 4 57 3 ) 5 LY 2k
Koo 2 PR FFIE 0 Bt 32 B T AR X 2R Y
AN B LAY S IR R UL P A
I B 2 R B 35 52 R 2R 1 UL R B 2
T2 PR D) B X 98 8 36 1Y 5 12 5 A8 I 1 2R i W) AR
A S A RN, S 2 myostatin B LE
K AR KT AR I myostatin X AR L
240 e A0 i T TR 40 B R £ R T B myo-
statin WERIES5HEK EE A L. 4 myostatin 5"
P55 DX 9 722 ] BB 52 Wi 12 ik PR 1) 2 3 3 T 52 o 4 1Y
ARKE.

TEHE myostatin 5" P X A FE A BB LW T

T—>A AN Fim RGN R R AR S5 EK
PEARAATHA G345 R R W] TA AR5 H
WEREET TT BAR, XA 54 LR 5 5L
(Muscularity index) i #5&3#7 & B =2 S5 LA
TRBCR A B AR ARG (H &2 7E Marchigiana 1. mh/
+(exon3)-TT(Dral) 41 & & K B A K 5 H & 3 A
RIA R Z B AE7E 35 22 5%, R JE 3 XX myo-
statin [N IKA B E I TEELERS . P50 5 & B
myostatin 5' ¥ X Dral i B A &6 5 H S 8™
A=A Pitl (=372 X T ATG ¥ 5658 I 50O Fl— 4>
WAP-US6(-37D 45 G ¥ . AT T IER 2
XF AR E 3 AN A i Bl AR ORI RONE R R I Z
705 Xof i T A K v 6 L R e L5 K0 52 i) J 25 i
HAEARRNE KT B BOZ R 2 Z Wi R & 5. 32
IRTER B2 Al s B rh W% 2R 25 T PR AR I AR
R B B I e R IR
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Table 4 The LSM and SE between genotypes of the Dral polymorphic

locus in Qinchuan cattle and Jiaxian cattle

KA Breeds Pk Traits

FE A Genotypes

TT

TA

1A% /cm Withers heights
+ 57 #B E /cm height at hip cross
&£} /ecm Body length
A 35 58 /cm Hucklebone width
Z 4 Jit cm/Rump length
M BBl /cm Heart girth
% £f % /cm Hip width
1K 35 %1 Body length index
Jie BBl 45 %% Heart girth index

Qinchuan cattle

1K 4K 35 % Ratio of heart girth and body length

93.113+0. 656
97.266+0. 704
92.234+1.628
9.439+£0. 196
31.77340. 274
112. 04241. 007
25.20640. 420
0.99040. 015
1.203+0. 007
1.366+0.163

87.750+3. 212
94.125+3. 449
94.500+7.974
8.250£0. 959
32.750+1. 344
111. 875+4. 936
24.50042. 058
1.07140. 071
1.268+0. 032
1.18540. 753

{& B /em Withers heights

+ 5% 5 /em Height at Hip Cross

&4 /em Body length
A B %t B8 / cm Hucklebone width

L /em Rump length

PR H 41 A4 %l /em Heart girth
Jiaxian Red cattle
% £ Y5 /em Hip width

KK 35 %1 Body length index
Jit) Bl 45 %% Heart girth index

A HK 45 %0 Ratio of heart girth and body length

& [l 45 %% Cannon bone index

& [ /cm Circumference of cannon bone

125.4360. 489
124.272+0. 511
153.15520. 962
23.11040. 389
47.27040. 308
177. 76540. 947
17.36940. 098
43.91740. 348
1.2154-0. 008
1.41340. 007
1. 16740. 009
0.1394+0. 001

125.250£2. 052
123.417+2. 141
151. 667+4.031
22.333+1.630
47.66741.290
175.250+3. 970
17.625+0. 411
43.66741.461
1.21640. 035
1.42140. 031
1.169+0. 038
0.142+0. 004

e B &N A B9 4 B myostatin 51 (GenBank
oS AF348479) W, —360 {7 (X F ATG # 5%
RIH SO BRI N C, 17 Crisa 5 H) Kk BLZ AT B il 5
H A myostarin TEZAL s AFAE 2 35 . HA]
LA PCR-RFLP-Taql #; iUl A #F 5% i 1] 1 D) i
Taql (T/CGA) R4 myostatin 5' X By PCR 7=
W TR AL IR S8 — 360 ALy By AL T H. 4y
1 340 bpfy i BEAAEAE N VG Taql (9 2 3507 51, X
IR G FITE ViU S h e S Nt g s i A =S
T myostarin TEH) Tl 8] (14388 1% R A ]

XF myostatin 5" YA X BB 524 B - B W 0l 5L
Y myostarin PR W TR . A G BUPLE R 2
A F T4 BB Fi . 31X L6 5T EROR A 2 B ARl Y
R, Myostatin 7EAE W WLAF i a2 /E T B T
PAF IR WL H R E DL myostatin J7 )+ X 5248
B WE IS A B T 98 5 & Rk PR E R k5| E A
A e ST b e A S B e e S R R SN S A
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