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Major histocompatibility complex class ]I B allele polymorphism

and its association with resistance/susceptibility to Vibrio anguillarum

in Japanese flounder Paralichthys olivaceus

ZHANG Yu-xi' > CHEN Song-lin'
1. Key Lab for Sustainable Utilization of Marine Fisheries Resources of the Ministry of Agriculture
Yellow Sea Fisheries Research Institute Chinese Academy of Fishery Sciences (Qingdao 266071 China
2. College of Marine Life Science Ocean University of China  Qingdao 266003 China

Abstract 13 different MHC class Il B alleles which encoded 13 different amino acid sequences were identified among 411 clones
from 42 resistant Japanese flounder individuals and 42 susceptible Japanese flounder individuals using the primer pairs of fmhcNI and
fmhcCl. Among the PCR products of 280 268 nucleotides 32 11.4% nucleotide positions were variable. Among the putative 61
amino acid sequence 13 amino acid positions were polymorphic and 6 46.15% positions occurred in PBR region. Comparison of
the ratio of non-synonymous substitutions and synonymous substitutions dy/ds in the PBR 23.091 and in the Non-PBR 0.523

indicated that the selection for amino acid replacement occurred mainly at the PBR region. Phylogenetic analysis using MEGA2. 0
software showed that the putative 13 MHC class II B amino acid sequences of Japanese flounder assembled together as a cluster firstly.

The phylogenetic relationship with the corresponding sequence of striped sea bass was relatively near and the phylogenetic relationship
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with that of mammalian such as with mouse and human was relatively distant. With analysis of the occurrence percentages about the
13 different alleles in resistant and susceptible stock most alleles such as Paol-allele * a-Paol-allele * f Paol-allele % j Paol-allele *
k Paol-allele * i Paol-allele * m were commonly found in both stocks. Using Chi-square Test Paol-allele * d was significantly more
prevalent in individuals from susceptible stock than in individuals from resistant stock and their percentages were 23.80% and 7.
14% respectively. In addition the Paol-allele * g and Paol-allele * h only occurred in 13 individuals from 42 resistant individuals

and their percentages were 21.4% and 9.52% respectively. While Paol-allele * 1 was only found from 42 susceptible individuals its
percentage is 19.05% .

Key words major histocompatibility complex class I B MHC Il polymorphism disease resistance Paralichthys olivaceus
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Fig.1 Thirteen putative different MHC class Il B amino acid sequences
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Intronl*1 GTCTGCACAGCAGGTAGGATCAGAACACTGATCACTGATCAATACACT)
Intronl*2 -
Intronl*3 -
Intronl*4 =
Intronl*5 t
Intronl*1 ATACATGGATCATTCTCTGACTCTTTTTCTTGTCTGCTCTTCAG
Intronl*2 -
Intronl*3 g
Intronl*4 g
Intronl*b -
2 5 1
Fig.2 Five different intronl sequences
/

Box denoted insert mutation and deletion mutation Shade represented transition and ripple line marked transversion
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Fig.3 Phylogenetic tree was constructed by neighbor-joining methods using MEGA version 2.0
which showed the relationship between 13 different MHC class Il B alleles of Japanese flounder and
the corresponding sequences of other known MHC class 1T B
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Tab.1 Synonymous dg and non-synonymous dy substitutions per nucleotide of 13

different MHC class Il B exon 2 sequences in Japanese flounder

coding region no. of coding ds dy dv/ds
non-PBR 52 0.065 0.028 0.034 0.014 0.523
PBR 9 0.011 0.010 0.2%4 0.076 23.091
total 61 0.040 0.018 0.061 0.017 1.525
Notes S.E. Standard error given in parentheses
2.2 MHC class T B O¥%imBE{E resistant strain
30 W SR EE{E susceptible strain
13 Paol-allele * a- ® §
> o
Paol-allele * m Paol-allele * a-Paol-allele * f E{ g
-
Paol-allele * j Paol-allele * k Paol-allele * i Paol- g
allele * m Oabcdefghijklm
EAEE allele
4 chi-square Test d
4 MHC class I B
23.80%
7.14% g Fig.4 Distribution of 13 different MHC class I B alleles
h 13 in resistant stock white bars and susceptible stock
21.4% 9.52% l black bars of Japanese flounder
19.05% 2 * P<0.05 ** P<0.01
2 %

Tab.2 Percentages of the class ]| B alleles in resistant stock and susceptible
stock of Japanese flounder and Chi-square test result p

Paol-allele * ¢ b d ¢ f 8 h ‘ J k : m
. 11.90  23.80 7.14 23.80  26.19 21.4 9.52 9.52 16.67 7.14 0.0 2.38
resistant stock
S 19.05 16.67 23.80  21.43 14.29 0.0 0.0 21.43 7.14 2.38 19.05 4.76
susceptible stock
p = R - x - -
Chi-square p 0.3655 0.4152 0.0347° 0.7942 0.1745 0.0015"" 0.0404° 0.1315 0.1778 0.3055 0.0029 0.3795
* P <0.05 *x* P <0.01
Notes * for P <0.05 *=* for P <0.01
3
PBR MHC
MHC
1990
19 20 21
Robert ~ '® MHC z B30 MHC
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