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Correlation analysis of relationships between polymorphisms of high
quality chicken myogenin gene and slaughter and meat quality
traits
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Abstract: PCR-SSCP technique was designed in this study to investigate the effect of MyoG on quality meat chicken (de-
veloped by Sichuan Dahen Poultry Breeding Company using local breeds). Four mutations at base position in promoter
were detected among individuals in each line, i.e. T/C in locusA and T/A, T/C and A/G in locus B . The least square analysis
showed that there were a significant difference between genotypes and breast muscle percentage and some carcass traits (P
<0.05 for locus A. There were a significant difference (P <0.05) in breast muscle weight between AC AA and AB geno-
types; a significant difference (P <0.05) in leg muscle percentage between CC and AC for locus B, and a extremity signifi-
cant difference (P <0.01) in the frequency of genotype muscle Fibre Density for Bothlocus A to locus B. There was no sig-
nificant difference (P >0.05) in the other triats. It was concluded from the results that MyoG gene is the major gene affect-
ing the muscle fiber traits of chicken or it links with the candidate gene, and the mutation could be used as the molecular
genetic marker to select the chickens for Meat Quality traits.
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' ' B 1 MyoG ERE 51X A fiiss PCR-SSCP k4R
GLM Fig.1 The electrophoresis of PCR-SSCP

2
2.1 PCR-SSCP
PCR-SSCP , MyoG 5% g
A 3 PCR-SSCP El2 MyoG %[ 5§15 B fiL5 PCR-SSCP Bk R
MyoG 5% B 6 Fig. 2 The electrophoresis of PCR-SSCP

AATCTGGCCC AGAGCA AATCCOGC CCAGAGCAGG
B3 MyoG 5T X 154 i 5 T/T & G/G dE&E N FE

154
Fig. 3 The sequencing result of T/T homozygote and G/G homozygote in the 154 site in 5’ control region of MyoG

The arrow indicates the 154 site.

CCACTGGGGAGAGTGTG GCACAGGGGAGAGTGTG

El4 MyoG 5 B1EX 348 i s T/T & A/T &N FE

Fig. 4 The sequencing result of T/T homozygote and A/T heterozygosis in the 348 site in 5’ control region of MyoG
The arrow indicates the 348 site.

o

AGCACCGAGCAGCACT AGCACTGAACAGCACT

El 5 MyoG5E#EX 425 ii s C/C &8, C/T 258 428 ii = G/G, A/A Sh & BN FE

Fig. 5 The sequencing result of C/C homozygote and C/T heterozygosis in 425 site;G/G and A/A homozygotein 428 site in 5'control

region of MyoG
The arrow indicates the mutable point.
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2.2 2.4 MyoG 5% PCR-SSCP
PCR , DNA-
STARG.0 5% A MyoG A
T-C(154) B T-A(348), T-C(425), , 3 4 ,AA BB
A-G(428) AB (P<0.05),
23 MyoG 57 PCR-SSCP (P>0.05) A
8 1
(Ho). (He), (Ne), 41g 40.59 6.21g 0.10% 13.04g 0.34  0.02%
(PIC) 503
B PIC 0.16% 0.10% 0.21g 0.07%, B
025 05 0.25<PIC<0.5 B . CC
PIC AB AC BC
, S01><S05 , PIC= 0.4286, (P<0.05); AC AA  AB
S01><D99 ,PIC=0.3198 B (P<0.05); AC AA
, cc (P<0.05); CC
) 8 AC
(P<0.01) PIC 0.5 P1C>0.5 (P<0.05) , MyoG 5%
PIC ’
, S01><S10 , P1C=0.662, ,
S05  S03, PIC=0.563
Fz1 35 MyoG EFE 5 B1IEX A L A EF B IRMEMERINRRIEE L BERT
Tablel The genotypyes, allele frequencies and genetic parameters of MyoG gene 5’control region A site in eight populations of
chickens
Strains Genotype frequency Allele frequency
AA AB BB A B Ho He ENA PIC
S03 0.185 0.741 0.074 0.056 0.444 0.506 0.494 1.976  0.372
@7) ®) (20 @
S02 0.103 0.414 0.483 0.310 0.690 0.572 0.428 1.749  0.337
(29) (3) (12) (14)
D99 0.111 0.370 0.519 0.296 0.704 0.583 0.417 1.175  0.330
(27) (3) (10) (14
S01 0.035 0.690 0.276 0.379 0.621 0.529 0.471 1.890  0.360
(29) @) (20) ®)
S01xD99 0.690 0.414 0.517 0.276 0.724 0.600 0.400 1.666  0.320
(29) @ (12) (15)
S01xS10 0.211 0.483 0.276 0.483 0.517 0.501 0.499 1.998  0.375
(29) Q) (14 (8)
S05 0.286 0.357 0.357 0.464 0.536 0.503 0.498 1.990 0.374
(28) ®) (10) (10)
S01xS05 0.179 0.500 0.321 0.429 0.571 0.451 0.549 2.215  0.429
(28) (5) (14) 9
PIC>0.5 ; 0.25<P1C<0.5 ; PIC<0.25

Notes: PIC 0.5 for high polymorphism; 0.25<PI1C<0.5 for medium polymorphism; P1C<0.25 for low polymorphism. The numbers in the brackets are

the individuals that belong to the respective genotypes.
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Table 2 The genotypyes, allele frequencies and genetic parameters of MyoG gene 5’ control region B

site in eight populations of

chickens
Strains Genotype frequency Allele frequency
AA AB AC BB BC cC A B Cc Ho He ENA PIC
S03(27) 0.482(13) 0.222(6)  0.037(1)  0.185(5) 0.370(1)  0.370(1) 0.580 0.284 0.136 0.436 0.564 2.295 0.563
S02(27) 0.370(1)  0.259(7)  0.370(1)  0.741(2) 0.482(13) 0.111(3) 0.296 0.333 0.370 0.336 0.664 2.975 0.661
D99(29) 0.000(0)  0.690(2)  0.275(8)  0.345(1) 0.517(15) 0.103(3) 0.287 0.332 0.391 0.339 0.661 2.972 0.659
S01(30) 0.167(5) 0.200(6) 0.667(2) 0.133(4)  0.200(6) 0.233(7) 0.322 0.289 0.389 0.339 0.661 2.953 0.659
S01>S10(30) 0.133(4)  0.333(1)  0.400(12) 0.100(3) 0.167(5)  0.167(5) 0.333 0.300 0.367 0.336 0.664 2.980 0.662
S05(30) 0.533(16) 0.100(3)  0.067(2)  0.200(6) 0.000(0)  0.100(3) 0.589 0.265 0.156 0.436 0.564 2.292 0.563
S01><S05(28)  0.000(0)  0.429(12) 0.179(5)  0.143(4) 0.143(4)  0.107(5) 0.250 0.393 0.357 0.344 0.656 3.904 0.653
PIC>0.5 ; 0.25<PIC<0.5 ; PIC<0.25

Notes: PIC>0.5 for high polymorphism; 0.25<P1C<0.5 for medium polymorphism; P1C<0.25 for low polymorphism .The numbers in the brackets are

the individuals that belong to the respective genotypes.

%3 %G MyoG EH 5'{§#Z[X PCR-SSCP ifiE[X A fi s A 5] & H B3 B == MR AI 2
Table 3 Effect of different genotypes of PCR-SSCP in 5’ control region of MyoG A site on slaughter traits

A +
Traits AL (37) Aloous AB (113) HSM==SE BB (76) Agf(ig(ci;/e Dominanc effect
(9)BW 189738.94 1839+21.95 1815421.33 -1 -17
(g)cW 1690+36.46 1636=20.56 1609=25.59 —40.5 -135
(%)SEP 92.52+0.40 93.04=0.23 92.84=+0.29 0.16 0.36
(%)EP 77.59+0.42 76.940.24 77.3920.30 0.10 -0.54
(g)BMW 208.1725.90 194.2443.32 195.754.14 -6.21 -7.72
(%)BMP 12.35°0.22 11.85°+0.13 12.15%2-0.16 -0.10 -0.40
(LMW 302.76:8.23 286.08-4.64 276.675.77 -13.04 -3.62
(%)LMP 17.7520.24 17.34=0.14 17.060.17 -0.34 -0.06
(9)AW 39.01=3.39 42.1641.91 39.4242.48 0.21 2.96
(%)AP 2.37%0.19 2.60==0.11 2.5120.14 0.07 0.16
(mm)SFT 3.92+0.13 3.75220.08 3.8820.09 -0.02 -0.14
(P<0.05) (P>0.05) a (BB-AA)/2

d AB-(AA+BB)/2

Notes: Different superscripts indicate significant difference (P<0.05) and the same superscripts indicate insignificant difference (P>0.05). The
numbers in the brackets are the individuals that belong to the respective genotypes. additive effect a=(BB—AA)/2, dominance effect d=AB-(AA+

BB)/2.
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Table 5 Effect of different genotypes of PCR-SSCP 5’ control region of MyoG A site on meat traits

A +
Traits Locus A LSM+SE Additive Dominance
AA (15) AB (37) BB (28) effect effect
Matter () 91.61°+2.08 91.91°+1.36 85.95"+2.35 -2.83 3.13
Protein () 84.140.51 83.300.33 83.93+0.57 -0.11 -0.74
Ash( ) 4.3320.05 4.3120.03 4.340.05 0.005 -0.025
IMP (mg) 1.542-0.04 1.462-0.02 1.480.04 -0.03 -0.05
Fat (mg) 4.8840.42 5.3740.37 4.98+0.49 0.05 0.44
MFN ( /mm?) 724.03%+74.12 826.99"8+48.43 950.19"+83.34 113.08 -10.12
MFD (um) 3.27%0.23 3.3020.15 3.240.26 -0.02 0.05
(P<0.01), (P<0.05)

Notes: Different captial superscripts indicate very significant difference (P<0.01) and different small superscripts indicate insignificant difference
(P<0.05).

% 6 35 MyoG £ & 5' 3% X PCR-SSCP B {i & 7[5 £ F 2! 3 By R 1R 89 %21
Table 6 Effect of different genotypes of PCR-SSCP 5’ control region of MyoG B site on meat traits

B +
Traits
Locus B LSMESE Additive effect  Dominante effect
AA (20) AB (11) AC (14) BB (14) BC (20) CC (5)

Matter () 91.314258 90.09+2.88 93.46+2.65 91.56*254 87.50%+2.21 91.77+421 -0.12 022 -0.11 -1.35 191 -4.16
Protein ( ) 84.24°+0.61 83.62°+0.68 82.53™+0.63 83.86"°+0.60 83.48°+0.53 84.88°+1.00 019 032 -0.51 -0.43 -2.03 —0.89
Ash( ) 4.31+0.06 4.32+0.06 4.30==0.06  4.31+0.06 4.37%0.06 431+0.09 000 0.00 0.00 001 -0.01 0.06
IMP (mg) 1.52+0.05  1.48=+0.05  1.41+0.05 1.54=+0.05 1.45+0.04 1.48+0.07 -0.01 -0.02 0.03 001 -0.09 -0.06

Fat (mg) 4.84%+050 4.74%+0.56  6.00%0.52 5.232+0.50 5.0420.43 518+0.82 -020 0.17 0.03 -030 0.99 -0.17

883.4°0+ 792.8%0+ 932.9°+ 654.18+ 878.70 47 684.18+

114.65 -99.65 —15.04 20.08 209.6 149.15
MFN ( /mm?) 89.24 99.59 91.61 87.68 6.44 145.61 9965 ~15.04

MFD (um) 3 22+03 3.48+0.3 2.56'+0.3 3.65+0.3 3.35+0.2 3.50+0.4 0.04 0.00 -004 0.01 0.01 0.03
um

(P<0.01), (P<0.05)

Notes: Different captial superscripts indicate very significant difference (P<0.01) and different small superscripts indicate insignificant difference
(P<0.05).
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