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[ Abstract] Purpose Polymorphisms of candidate gene Agouti was analyzed in order to reveal the molecular mech-
anisms of coat color difference in chromosome engineering mice. Methods  Firstly, differences of mouse coat color was
detected by color measurement spectrophotometer. Then, candidate gene Agouti was found by whole genome scanning based
on DNA chip. Finally, ¢DNA and amino acid sequence polymorphisms were analyzed, as well as the influence of protein
properties and function after mutation was predicted by bioinformatics software. Results  There are five SNPs in the Agou-
ti ¢cDNA sequences, resulting in three missense mutations in the amino acid sequence of Agouti signaling protein. Bioinfor-
matics analysis revealed that one (3 sheet deletion in the secondary structure of the mutant protein, as well as tertiary struc-
ture changed, leading to decrease of binding ability. Conclusion A novel missense mutation is found in candidate Agouti
gene. It plays critical role in receptor binding activity, and may reflect on mice coat color changing from light gray to dark
gray eventually.
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Note: 1-4 are light gray mice, No.5 is a C3H/He mouse, No.6-9 are deep gray mice.

Fig.1 Different skin fur (A) and shades (B) of different gray mice
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Tab.1 The results of genome-wide scan

Jefafk SNP #4t BN E JIENE FE B PME
Chromosomes SNP probe Black mice Heterozygote Gray mice Heterozygosity P value
Chr. 2 95 95 0 84 0.116 2.26E -15"
Chr. 3 83 83 0 83 0 0.248
Chr. 4 73 73 0 73 0 0.282
Chr.5 84 84 0 84 0 0.248
Chr. 6 82 32 0 32 0 0.254
Chr. 7 74 74 0 74 0 0.275
Chr. 8 58 56 2 58 0 0. 247
Chr.9 64 63 1 64 0 1
Chr. 10 66 66 0 65 0.015 0.975
Chr. 11 56 56 0 56 0 0. 346
Chr. 12 66 66 0 66 0 0. 306
Chr. 13 58 58 0 58 0 0.337
Chr. 14 62 62 0 62 0 0.321
Chr. 15 60 60 0 60 0 0.329
Chr. 16 50 50 0 50 0 0.373
Chr. 17 49 49 0 49 0 0.378
Chr. 18 47 47 0 47 0 0.388
Chr. 19 35 35 0 35 0 0.456
Chr. X 88 88 0 88 0 0.237

. C R P<0.01, SHRH IR A B,

Note: * Indicates P < 0.01, with a highly significant difference between the observed and theoretical values.
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Fig.2 The results of haplotype analysis
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Note: WT means wild type mice; Type I means type I mutant; Type II means type II mutant.

Fig.3 The polymorphisms of Agouti cDNA sequence (A) and amino acid sequence (B)
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(Note: The shade of background color indicate similarity, the heavier the color, the higher similarity. Mm; Mus musculus; Rn.

Rattus norvegicus; Hs: Homo sapiens; Pt: Pan troglodytes; Pa: Papio anubis; Ss: Sus scrofa; Bt: Bos taurus; Cl: Canis lupus

Sfamiliaris; Ec: Equus caballus; Oc: Oryctolagus cuniculus; Fc: Felis catus; Oa: Ouvis aries)

Fig.4 Comparative analysis of amino acid composition of Agouti gene in twelve mammals
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