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Putative amino acids of MHC class II B alleles in “Whole white” color pattern of Cyprinus carpio var. color

“”Indicates identical amino acid; “ * ” Indicates the PBR sites.
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Tab.1 Variable sites of nucleotide and amino acid sequences
nucleotide amino acid
component offsequence variable site total number of site percentaiog/z variable site total number of site percente::l;
signal peptide 3 24 12.50 1 8 12.50
Bl B1-domain 150 276 54.35 72 92 78.26
B2 B2-domain 105 282 37.23 54 94 57.45
transmembrane 9 42 21.43 3 14 21.43
total 267 624 42.79 130 208 62.50
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DAB3*08 Cyca-DAB3*17 , 1~4  MHC class B ( 3 ,
; 66.67% 1~2 ,
Cyca-DAB3*09 (7.81%) 46.16%; , 53.84%
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Tab.2 The ds, dy values in PBR and non-PBR of MHC class B B1 and p2 domain in “whole white” color pattern of Cyprinus
carpio var. color

X +SE
domain site dx dg dy /ds no. of codons
p1 PBR 0.377+0.086 0.276+0.116 1.366 24
non-PBR 0.127+0.038 0.128+0.020 0.992 68
total 0.179+0.023 0.162+0.039 1.105 92
g2 0.080+0.014 0.101+0.028 0.792 94
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* (P<0.05).

Fig.2  Percentages of the alleles in resistant and susceptible individuals of “Whole white” color pattern of Cyprinus carpio var.
color and its Chi-square test result
* donates significant difference between resistant and susceptible individuals(P<0. 05).

&3 MHC class 11 B 33 £ F 272 Befs AU 7m B 1K h Y 9 Fr Sl 3R
Tab.3 The distribution frequency and its corresponding individual number of MHC class II B alleles in susceptible and
resistant individuals

item
susceptible individuals resistant individuals
. 1 2 3 4 1 2 3 4
allele number per individual
individual number 5 15 10 0 3 3 6 1
/% percentage 16.67 50 33.33 0 23.08 23.08 46.15 7.69

total 66.67 33.33 46.16 53.84
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Major histocompatibility complex class II B allele polymorphism and
its association with resistance/susceptibility to Aeromonas hydrophila
in the “whole white” color patterns of Cyprinus carpio var. color

ZHAO Xuejin', LIU Zhizhi', LI Xuesong', WANG Yu', WANG Chenghui’

1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources Certificated by Ministry of Education, Shang-
hai Ocean University, Shanghai 201306, China;

2. Key Laboratory of Aquatic Genetic Resources and Utilization Certificated by Ministry of Agriculture, Shanghai Ocean
University, Shanghai 201306, China

Abstract: We identified 84 different encoding sequences of the MHC gene within 210 clones from 13 resistant and
30 susceptible individuals for the “whole white” color pattern of Cyprinus carpio var. color using the specific
primer pair DABF and DABR. The sequences were classified into 13 alleles and Cyca-DAB3*17 and Cy-
ca-DAB3*18 represented novel genes for this species. We identified a total of 267 and 130 nucleotide and amino
acid variable sites, respectively. They exhibited high variable percentages (42.79% and 62.50%). The 624
bp-long nucleotide fragment included a 24 bp exonl, 276 bp exon2, 282 bp exon3, and 42 bp exon4, which en-
coded partial signal peptide, Bl domain, B2 domain, and partial transmembrane, respectively. The f1 domain pos-
sessed a greater number of variable sites than the B2 domain. We identified 150 nucleotide (54.35%) and 72 amino
acid (78.26%) variable sites in the 276 bp f1 domain. In contrast, we only found 105 (37.23%) nucleotide and 54
(54.75%) amino acid variable sites in the 282 bp B2 domain. We observed 22 variable sites within 24 peptide
binding residues (PBR) of the B1 domain. The w values (&= dn/ds) were 1.366 for PBR, 0.992 for non-PBR in the
B1 domain, and 0.792 for the 2 domain, implying that positive selection pressure was exerted on the f1 domain of
MHC class II B gene of the “Whole white” color pattern of C. carpio var. color. There was a higher percentage of
Cyca-DAB3*09 in the resistant individuals (7.81%) than in the susceptible individuals (1.37%, P<0.05).
Cyca-DAB3*18 was only found in the resistant individuals (3.13% of all individuals). Conversely, Cyca-DABI1*08,
Cyca-DAB3*08, and Cyca-DAB3*17 were only observed in susceptible individuals. Our results may be used to
guide anti-resistant breeding selection for the “Whole white” color pattern of C. carpio var. color.

Key words: “Whole white” color pattern of Cyprinus carpio var. color; major histocompatibility complex; poly-

morphism; disease resistance
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