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Study on Adjacent Variation of ¢. 40A>C and c. 41C>T of
Fox MCI1R Gene in Different Populations
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Abstract: In order to detect the relationship between polymorphism of MCIR gene and coat color
in fox,a total of 163 skin samples of 12 coat color foxes were collected. The nucleotide sequence
(1 054 bp) of fox MCIR gene were obtained by the method of PCR and direct sequencing,and the
polymorphism were analyzed. The population genetics were analyzed using PopGen32 and SHEsis
softwares. The effect of mutations on the function of MCIR gene was evaluated using PANTHER
software. The relationships between the variable sites and coat color were analyzed by the statisti-
cal methods of SPSS bivarate correlation analysis. Two adjacent missense mutations (c. 40A>C
and c. 41C>T) were found in the coding region of fox MCIR gene, which resulted in codon
change of p. Thrl4lle or p. Prol4Leu. When 40 site was A,it led to the substitution between thre-
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onine (Thr) and isoleucine (Ile). When 40 site was C,it led to the substitution between proline

(Pro) and leucine (Leu). All the genotypes of two coat color foxes belonging to Alopex were TT.

However, the genotypes of most coat color foxes belonging to Vulpes were CC. It was supposed

that 41 site was important in distinguishing Alopex and Vulpes. The in silico functional analysis

showed that the amino acid substitution at p. Prol4L.eu had significant impact on the function of

MCIR. The statistical analysis showed the polymorphism of 41 site had significant low correlation
with the fox coat color. The results indicate that SNP ¢, 41C>T in the coding region of the MC1R

gene is probably associated with the coat color in fox.

Key words: fox; MCIR gene;40 and 41 sites;polymorphism;coat color
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Table 1 Identified genetic variations in 12 fox sub-populations with different coat color patterns

J& FNGESEaR )L A8 5 Variation
Genus Different coat color fox c. L0A>C c.41C>T
FAM(18)Red fox AA(D) AC(4)  Cccal  ccan  CTW
HLEB PR (28) Silver fox AC(10)  CC(18)  CC(9  CT(
4R MK (14) White Silver fox AA(3) AC(6) CC(5) CC(14)
1555 J3 R (9) Chocolate fox CC(® CC(d) CT(5)
s S 7K (6) Black Marble fox AA(2) AC4) CC(6)
Vul pes 2T B A IR (5)Red Marble fox AA(2) AC(2) CC() CC(5)
B+ (1) Black Cross fox CCD CC( CT(10)
4 15PN (2)Gold Cross fox CC(2) CT(2)
BEHIIK(5) Amber fox CC(5) CC(2) CT(3)
H I (2)Sun Glow fox AA(D CcCcD CcC(2)
R ILE WA LR IR (47) Arctic Blue fox CCun TT4T)
Alopex H ALK (16) Arctic White fox CC(16) TT(16)

F2 YIPE MCIR EFHBXE 40 0 41 1848 32T L = 09 % (0 B F 05 F B 37 %
Table 2 Frequencies of genotypes and alleles at 40 and 41 sites in coding region of fox MCIR gene

K A R Genotype frequency ZEfFE BT R Allele frequency

2 ARG 5
AR B

N AR RN SR EEA R SRR W AR S

Mutation site

Geno. Freq. Geno. Freq. Geno. Freq. Allele Freq. Allel Freq.
c. 40A>C AA 0. 066 AC 0.157 CC 0.777 A 0. 145 C 0. 855
c.41C>T CC 0.428 CT 0. 190 TT 0. 379 C 0.524 T 0.476

®3 IE MCIR ZERBXE 40 f1 41 HPREML T B FRRER
Table 3 Haplotype frequencies of MCIR gene covering the 2 polymorphic sites in foxes

BT $iR 275 f3f 15 Mutation site
Haplotype Frequency c. 40A>C c. 41C>T
H1 0. 145 A C

H2 0. 380 C C

H3 0.476 C T

2.5 YRAGX 40 F1 41 HPREM S MCIR Thee  HE BRERY R L, b 0o 75 21 2 BE 461 £ 1 Bl 98

ke ff (e ). subPSEC (I fr B 01 IF A A0 ¢
T HEM MCIR SR AT K 40 F 41 Gt REIERRHBER IL LY UM B % (e 0 Ry ~
G R I (1O RE MR PANTHER HCPFAFHE 10 G ol AR EL TN G ) 2 [ e SR A 167

15 FEAE A 56 19 B P R R L A A SR AR N X
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40 14 40 14
GCTCTECCRAATGC GCICIECCRAATGC
ACHI  CCHY
40 41
GCICTECCAARTGC
4041 4041
GCTICTIECCARATGC GCICIEICRATGC
CCHl  CT#HY
40 41
GCTICIETICAATGC
B2 I MCIR EFEZMBRX 40 f1 41 L SR T
Fig. 2 The mutation of 40 and 41 sites in coding region of fox MCIR gene
%4 MCIR 5§ 14 i S EBR T HH subPSEC F1 Puecterions 1E
Table 4 The subPSEC and P.cerions ScOres of the 14th amino acid substitution
% F ik 2r % Nucleotide variation R A subPSEC {4 Poreeron i

40 o7 45, 41 i 5, Amino acid variations subPSEC scores P ieteterions SCOTES
40 V7 5N A ) c. 41C>T p. Thrl4lle —1.625 94 0.201 97
40 v f5 ok C It c. 41C>T p. Prol4Leu —4.204 46 0.769 32

2.6 Z{iItHWER

Wt SPSS o8 & AH K 43 B 45 I MCIR
HE A G i X265 40 o7 g ik R AR 5 6 8, 3 R 2 [A] A A
KEEG)HN—0.050, ZF AHAKNE, P=0. 455,

TG-S 5 A1 7 5 HE R 5 B 6 2 R 2[R
IR E BB (r) Sl —0.359, ~F HALEAM L. P=
0.000, M —FHF B EMFMEGRE D),



10 3 kA2 M MCIR R A5 X c. 40A>C il c. 41C>T AHAB7E SR ¢ 2025
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Table S The correlation analysis between genotype at 40 and 41 sites and coat color

7 5, AR E G P{H e

Site Correlation coefficient P value Result

40 —0. 050 0. 455 AR, gt E X
41 —0.359"" 0. 000 I B2 AR %

|71 <0, 3 FRAHIE ;0. 3T | <C0. 5 AR 550, 5|7 <C0. 8 R BEAH OG0, 8<C | | <1 S BEAH DG . P<T0. 05 B, T/~ A8
) AR D B 5 2 P<C0. 01 B, AN B 5 ) AH DG HE AR 4 855 . P=>0. 05 B, A 78 dk [ 98 AT W 35 1 A DG T

| r| <C0. 3 indicate no correlation;0. 3<C | r|<C0. 5 indicate low correlation;0. 5<C | »|<C0. 8 indicate moderate correlation;0. 8<C

| 7] <<1 indicate high correlation. P<C0. 05 indicate significant correlation; P<C0. 01 indicate extremely significant correlation;

P>0. 05 indicate no significant correlation

3 %W it
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