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The Genetic Distribution and Population Genetic Structure Analysis of Antiviral

Resistant Mx Gene Locus in Twelve Chinese Indigenous Chicken Breeds

LI Hui-fang, CHEN Kuan-wei* , HAN Wei, ZHU Yun-fen, ZHANG Xue-yu, WANG Qiang
(Poultry Institute , Chinese Academy of Agricultural Sciences, Yangzhou 225003, China)

Abstract: In the experiment, PCR-RFLP technique was used to detect the diffrences of the resist-
ant and sensitive alleles distribution of S631N locus of Mx gene in twelve Chinese indigenous
chicken populations. The results showed that the PCR-RFLP technique properly detected the mu-
tation between resistant allele A and sensitive allele G. Among the twelve populations, the average
frequencies of resistant allele A and sensitive allele G were 0. 304 and 0. 696, respectively. The av-
erage value of observed heterozygosis and Shannon’s index at this locus were 0.657 2 and
0.524 0,respectively. Except for Xianju chicken, the other eleven populations were all in Hardy-
Weinberg equilibrium at this locus (P>>0. 05). Except for Baier chicken, the Ewens-Watterson test in-
dicated that this locus was neutral in all the other populations. The dendrograms based on allele fre-
quency divided the twelve indigenous chicken populations into three clusters, which reflected the
difference and advantage of Mx antiviral property in twelve indigenous chicken populations.
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Table 1 The frequency of genotypes and alleles of S631N locus in 12 Chinese indigenous populations
- _— AL PR Y 41 AR AR SSpTES T A 0 LR A 1
Genotype frequency Allele frequency Chi-square test Likelihood ratio test
Breed No. - —
AA AG GG A G a* P G’ P
L XIS 60 0.033 0.433 0.533 0. 250 0.750 2.609 8 0.1062 3.1309 0.076 8
[ H- BEI 60 0.233 0.517 0. 250 0.492 0.508 0.0381 0.8451  0.0381 0.8451
M AY TIB 60 0. 283 0.583 0.133 0.575 0.425 2.057 8 0.1514  2.0872 0.1485
Z& Ml TAI 60 0. 100 0.433 0.467 0.317 0.683 0.0031 0.9559 0.0031 0.9559
il fE XIA 60 0.317 0.100 0.583 0. 367 0.633 37.8414 0 41.1395 0
JEsn LUY 60 0.033 0.283 0.683 0.175 0. 825 0.0454 0.8312 0.0442 0.8334
K& DAG 60 0. 000 0.117 0. 883 0.058 0.942 0.1957 0.6581 0.3719 0.5419
WA YOU 60 0. 000 0.067 0.933 0.033 0.967 0.0531 0.8177 0.1034 0.747 7
4 GUS 60 0. 100 0. 450 0. 450 0. 325 0.675 0.0179  0.8935 0.0179 0.8933
il LAN 60 0.033 0.500 0.467 0.283 0.717  3.0019 0.0831 3.3656 0.0665
238 HEG 60 0. 000 0. 250 0. 750 0.125 0.875  1.1346  0.2867 2.0072 0.1565
%16 CHA 60 0.467 0.367 0.167 0.650 0.350 2.4699  0.1160  2.4287 0.1191
- Average / 0.133 0.342 0.525 0.304 0.696
F2 127 BFEEE Mx EE S63IN i S Y L eI
Table 2 The Ewens-Watterson test for neutrality of S631N locus in 12 Chinese indigenous populations
st il WLZE A F o {E Jr 7% 95 6 BAF TR 95 % E 5 E R
Breed Observed F* Mean F* SE* 1L.95" U95s”
1 XIS 0.638 0 0.818 0 0.027 3 0.502 3 0.983 5
[ H- BEI 0.500 1 0.821 8 0.026 4 0.503 5 0.983 8
XS TIB 0.511 2 0.813 4 0.027 9 0.503 5 0.983 5
Z&fn TAI 0.567 2 0.816 2 0.028 3 0.502 2 0.983 8
il g XIA 0.535 6 0.820 3 0.027 7 0.503 5 0.983 8
JEsn LUY 0.711 2 0.813 5 0.028 4 0.502 2 0.983 8
K& DAG 0.890 1 0.813 9 0.028 2 0.501 2 0.983 8
W YOU 0.935 6 0.811 2 0.027 9 0.502 2 0.983 8
&4 GUS 0.561 3 0.812 8 0.029 3 0.502 2 0.983 8
Wil LAN 0.593 9 0.808 3 0.029 9 0.501 2 0.983 8
3l HEG 0.781 2 0.814 2 0.027 1 0.501 2 0.983 8
%1t CHA 0.545 0 0.814 0 0.028 9 0.501 2 0.983 8
) Average 0.647 5 0.814 8 0.028 1
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Table 3 The genetic variation analysis of S631N locus in 12 indigenous chicken breeds

o WK Levene’s {2 {H Nei’s HiH 245 A RS o ey
Observed value Expected value Expected e H %
Breed Shannon’s index
Hom Het Hom Het heterozygosis( H) Ne

S XIS 0.553 9 0.440 7 0.634 9 0.365 1 0.362 0 1.567 3 0.547 9

H H- BEI 0.483 3 0.516 7 0.495 9 0.504 1 0.499 9 1.999 4 0.693 0

M AY TIB 0.416 7 0.583 3 0.507 1 0.492 9 0.488 8 1.956 0 0.681 9

=AM TAI 0.566 7 0.433 3 0.563 6 0.436 4 0.432 8 1.763 0 0.624 3

il & XTA 0.900 0 0.100 0 0.5317 0.468 3 0.464 4 1.867 2 0.657 2

s LUY 0.716 7 0.283 3 0.708 8 0.291 2 0.288 8 1.406 0 0.463 7

KE DAG 0.883 3 0.116 7 0.889 2 0.110 8 0.109 0 1.123 4 0.222 4

WmAg YOU 0.933 3 0.066 7 0.935 0 0.065 0 0.064 4 1.068 9 0.146 1

4 GUS 0.550 0 0.450 0 0.557 6 0.442 4 0.438 7 1.781 7 0.630 6

il LAN 0.500 0 0.500 0 0.590 5 0.409 5 0.406 1 1.683 8 0.596 1

3L HEG 0.750 0 0.250 0 0.774 9 0.220 6 0.218 8 1.280 0 0.376 8

%16 CHA 0.633 3 0.366 7 0.541 2 0.458 8 0.455 0 1.834 9 0.647 4

14 Average 0.657 2 0.342 2 0.644 2 0.355 4 0.352 3 1.610 9 0.524 0
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Fig. 6 UPGMA dendrogram of 12 chicken breeds
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