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Relationship between genotypes at MyoD locus and carcass traits in
cattle
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Abstract: A 261 bp sequence of the bovine MyoD gene intron 2 was cloned and was found to bear no similarities to the
human MyoD gene sequence. Polymorphisms of the Myod gene in cattle including three Chinese breeds (Luxi cattle, Jinnan
cattle and Qinchuan cattle) and four cross-breeding populations (Limousin X Luxi cattle, Simmental x Luxi cattle, Charolais
x Luxi cattle and Angus x Luxi cattle) were detected by PCR-SSCP. Two SSCP alleles (A and B) were detected, which
caused by a C—T at 39 bp and a C—G transition at 112 bp. Only two genotypes AA and AB occurred in the population. In
Chinese local cattle, B allele was dominant, and this locus was at Hardy-Weinberg equilibrium except for the Charolais x
Luxi cattle and Angus x Luxi cattle. The association of these polymorphisms with cattle carcass traits was analyzed using
the general linear model (GLM). Statistical analysis revealed a higher value of living weight, carcass weight and loin eye
area for individuals with genotype AA than AB (P < 0.05). Further studies on a bigger population size are needed to confirm
the observed effect of MyoD genotypes on carcass quality traits.

Wh5m2m6M15V@Emzm6%28

: (863 ) ( 1 2002AA242011) ( 1 5043028) [Supported by Na-

tional High Research and Development Program of China (No 2002AA242011) and Natural Science Foundation of Beijing (No. 5043028)]
(1977—), s S s s : Tel: 010-80358899-694; E-mail: bvcajessica2005@163.com

(1950—), , s s , : Tel: 010-62890940, 010-62896065;

E-mail: simmenta@yvip.sina.com




314 £ f# HEREDITAS (Beijing) 2007 29
Keywords: cattle; MyoD gene; polymorphism; genetic effect
R (Myogenin,
, MyoG) ,
MyoD (PKC)
[61
(myogenic determination gene, MyoD) , L
) 11
> 1

; (MyoD)
4 , MyoD1 (MyoD myf3) Myogenin
(MyoG Myf4) Myf5 Myf-6 (herculin MRF4)H=3!
MyoD s

> E)

MyoD Myf5 ,
, myogenin
Myf5 MyoD , Myf5
myogenin RNA myogenin ,
) myogenin
MyoD Myf5 ,
MRF4
bHLH ,
el , MyoD
Myf 5 , ;
myogenin myf-6 , Bl
MyoD
) MyoD
; MyoD
MyoD
, E-box MyoD, Myo-
genin MyoD1 Myogenin myc

F1 KEAFHERRKRE. MMRELAKE

Table 1 The sources, names and sample numbers of experi-

mental animals

Sources

C )

Breed (or population)

()

Numbers(totle)

Luxi 30
Jinnan 26
Hu’an Meat Limited Qinchuan 28
Company Dachang x 26
county LimosinxLuxi
Hebei province x 30
SimmentalxLuxi
X. . 30
CharolaisxLuxi
t 18
AngusxLuxi
1.2
1.3 MyoD PCR
(1) MyoD RNA MyoD
DNA , MyoD
, Primer5.0
, 2
(2) PCR MyoD-P1 PCR
;95 5 min, 94 30 s, 66 30 s,



3 : MyoD 315
% 2 MyoD-P1PCR R F{KE& 2
Table 2 PCR reaction system of MyoD-P1
(nL) 2.1 MyoD
Component Volume  Working concentration s A i
10xbuffer( 20 mmol/L Mg*") 1.8 0.75x 2.1.1 MyoD A B % =4 F PCRFHLER
dNTPs (2 mmol/L) 3.2 0.25 mmol/L DNA , MyoD-P1
Primer mix (5 pmol/L) 2.5 0.5 pmol/L MyoD intron2 PCR ( D,
TaKaRa Tag™ (5 U/uL) 0.5 0.1 U/uL MyoD mRNA MyoD DNA
ddH,0 16.0 — , 370 bp ,
DNA Template 1.0 — 365 bp
Total 25.0 — MyOD
261 bp, MyoD 275 bp,
72 30s, 34 , 72 10 min, 4 MyoD 14
> , MyoD
14 MyoD
SPSS
2.1.2 MyoD 3 H % — A 4&-F PCR-SSCP 4 %
, s PCR-
. SSCP MyoD
yij kmn=p + Breedi + Markerj + Agek +Feedm+ eij kmn 29:1(30%) 12% , 180
yij kmn: TH ; Breedi: ; V/iem 2 ,
Markerj: ; Agek: ; Feedm: (A, B)
; eijkmn: AA AB

TACGACCGCACTTACTACAGCGAGGCGCCCAACGGTGCGTATTCGCGCCTCCTTCCC
ACATGCCCTTTTGAGTTTCCCTGGCTTCTCTTTATCTAGGACCTCCTTGCCCCCATCCTG
GAAGATGGTACCGGGAATGAAATACTAAGCATGTAGTTCCCTCCTTTTTCATCCTGAAA
TTTCGTGGGATCCTCACGAATTCTGGCTGGCCCTCAGTTCCCCGTCTGCCCCAAAGCAC
TGAACTCGGAGGTGGGAGACTTGTGCACCCCTGCATACTAACCTACCCCTCCCCGCGC
AGAACCCCGGCCCGGGAAGAGCGCTGCGGTGTCGAGCCTCGACTGCCTGTCCAGCAT
CGTGGAGCGCATCGT

mRNA: 676 tacgaccgcacttactacagcgaggcgeccaacg 709

exon2: 1 tacgaccgcacttactacagcgaggegeccaacg 34

mRNA: 709 gaaccccggeccgggaagagegetgeggtgtegageectegactgectgtecageategt
CECEEEEEEECEEEE LT TR T rEr

exon3: 295 gaaccccggeccgggaagagegetgeggtgtegagectegactgectgtecageategt
ggagcgcatce 777

ggagcgcatc 363

# 1 35149 MyoD-P1 PCR =il F 4 R 54 MyoD EE mRNA F5| tbxf 45 R
BIH 5 5 T 1 5% 356 43 b

Fig. 1 Sequence of the cloned fragment (A) and its identification as MyoD intron 2 by alignment with bovine MyoD mRNA (B)

Primers used to amplify the fragment are italicized.
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Ad A4 A4 AA AA , AB ,
[BECEE :
- - Ld . , ( 0.05 0.08) A
B B
B2 4 MyoD £RE ¥ _H&F SSCP #ill[E 0.13, ,
Fig. 2 SSCP detection of MyoD gene intron 2 0.10 0.08.
MyoD SSCP & > 3
, ( )
DNAMAN , 3 ( )
39bp C—T ,112bp C Hardy-Weinberg (P>0.05)
-G ( AB , AA 23 MyoD PCR-SSCP
3)
2.2 MyoD PCR-SSCP , G;oup 1
; Group2 3
MyoD PCR-SSCP ( 4
3, Group 1  Group 2 AA AB
3 4 , , AA , A
AA  AB , BB 0.98  0.90, X
Groupl Group2 Hardy-
AA AB Weinberg (P>0.05)

MyoD-AA tgcccttttgagcttcectggettetetttatetaggacectecttgeececatectggaa 86
MyoD-AB tgcccttttgagtttccetggettetetttatetaggacctecttgeccecatectggaa 86

MyoD-AA gatggtaccgggaatgaaatactaaccatgtagttccctectttttecatectgaaattte 146

MyoD-AB gatggtaccgggaatgaaatactaagcatgtagttccctectttttcatectgaaattte 146

E 3 MyoD £FEFMEREE AA. AB 45 RaY L3t
Fig. 3 Alignment of sequences of genotypes AA and AB of MyoD gene

Fz3 S MyoD EEREZHNEF SSCP HEMERMEMEFE %
Table 3 Genotype and allele distribution of SSCP alleles of MyoD gene intron 2 in cattle

X X X X
Indices LX IN QC Simmental xLX Limousin xLX CharolaisxLX AngusxLX
A 0.90 0.92 0.87 0.96 0.97 1.00 1.00
Allele B 0.10 0.08 0.13 0.04 0.03
AA 0.81 0.85 0.74 0.92 0.95 1.00 1.00
Genotypic
frequency AB 0.19 0.15 0.26 0.08 0.05
2
) 0.23 0.086 0.42 0.02 0.00
X -test
PIC 0.16 0.14 0.20 0 0 0 0

He 0.18 0.15 0.23 0 0 0 0
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Table 4 Genotype and allele distribution of SSCP alleles of MyoD gene intron 2 in cattle
XZ
G Allele Genotypic frequency 2 test
roup A B AA AB xo-tes
Group 1 0.98 0.02 0.97 0.03 0.017
Group 2 0.90 0.10 0.8 0.2 0.81
2.4 MyoD SSCP 3
3.1
MyoD .
5 Knoll? | MyoD I 1 Ddel
BB ’ AA AB PCR-RFLP N 5
MyoD
b
GLM , MyoD PCR-RFLP , BamH
SSCP Ecor ’
SSCP s
SSCP
(P<0.01  P<0.05) Duncan’s PCR-RFLP
AA AA AB , B
3 R 8%~13%
AB 4% 3%,
F5 MyoD HEEE-HEF SSCP MRS BEMIKAME XD
Table 5 Effect of SSCP in MyoD intron 2 on carcass traits in cattle
Genotype P
Trait Mean+SD P value
AA AB
Slaught live weight (kg) 572.08+85.08" 493.24+39.95° 563.44+84.54 0.001
Carcass weight (kg) 325.94+54.67 " 271.78+26.18" 319.99 +54.70 0.000
Meat weight (kg) 253.34+39.724 219.78+36.56 ° 249.71 +40.42 0.005
Top grademeat weight (kg) 31.75+4.53 4 27.67+3.245 31.3+4.55 0.002
Yield of carcass (%) 56.9+3.64" 55.07+1.92° 56.72 £3.52 0.114
Meat percentage (%) 44.28+2.31° 44.47+£5.70*° 44.31 £2.81 0.903
Marbling (grade) 2.12+1.15° 1.71+1.05° 2.07+1.13 0.289
Intramuscular fat 5.11+£3.22% 6.14+3.18* 5.24 +£3.20 0.387
Eye muscle area 77.91+14.14% 67.94+10.26° 76.85£14.00 0.020
Back fat (cm) 0.51+0.50* 1.15£0.36 " 1.13+0.48 0.712
Tenderness 4.88+1.50° 4.63+0.34*° 4.83+1.47 0.515
Withers height (cm) 134.49+5.0° 130.76+4.28"° 134.06+5.16 0.014
Body length (cm) 155.47+7.96* 151.06+6.04 * 154.99+7.89 0.089
Daily increaser weight (kg) 0.57+0.32% 0.45+0.19* 0.56+0.31 0.288
Body condition 4.90+0.48* 4.52+1.15° 4.87+0.60 0.118
Thickness of thigh (cm) 14.42+1.66" 12.59+1.46 ° 14.20+1.74 0.000
Tenderloin thickness (cm) 7.92+1.06* 7.11£0.86° 7.83%1.07 0.007
Carcass lengh (cm) 138.61£6.56" 133.9443.77" 138.10+6.47 0.017
(P<0.01), (P <0.05)

Notes: Data marked with a different supe

rscript within the same line differ significantly, (capital letters, P<0.01, small letters P<0.05).
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