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fMPN 5'-CTCCCTCTTCTTCAT-
CACGGT-3' fMPC 5'-ACACACTCACCT-
GACTTCGT-3' 1
2
1.3 DNA PCR

DNA 11 12

2 1.5 mL
10 mmol/L Tris-HCl 400 mmol/L NaCl and 

2 mmol/L Na2EDTA pH 8.2 1
0.9 mL 0.1 mL 

10%SDS K 55 
NaCl

12 000 r/min 30 min
DNA 75%

TE
PCR 25 L
10 pmol DNA 40 ng PCR 94  

5 min 94  30 s 56  30 s 72  1 min 35
72 10 min PCR

PTC-200 PCR
1.4 PCR

100 L PCR 1%
QIAEX II Gel Extra tion Kit QIAGEN  

3 1
PBS-T

DH5
PCR 6

ABI 3730
1.5

DNAMAN  5.2.2
SNP

1%
1%

13 Paol
Paralichthys olivaceus D MHC II

A B
1 1 A

2 B 3 C 4 D 5
E 6 F

2

2.1 MHC II B 2
83 460

1% 112
348 85

45 1 40
1

1 MHC II B

Tab.1 Frequency of alleles of MHC II B 
gene in wild P.olivaceus

 Allele
n=348  

Gene frequen y
n=83  

Genotype frequen y
Paol-DAB1*01 0.023 0.048
Paol-DAB1*02 0.011 0.036
Paol-DAB1*03 0.052 0.096
Paol-DAB2*01 0.023 0.036
Paol-DAB2*02 0.037 0.072
Paol-DAB2*03 0.006 0.024
Paol-DAB2*04 0.017 0.036
Paol-DAB2*05 0.029 0.048
Paol-DAB2*06 0.009 0.024
Paol-DAB2*07 0.006 0.012
Paol-DAB3*01 0.009 0.024
Paol-DAB4*01 0.034 0.084
Paol-DAB4*02 0.006 0.012
Paol-DAB4*03 0.006 0.012
Paol-DAB4*04 0.006 0.012
Paol-DAB4*05 0.017 0.036
Paol-DAB4*06 0.014 0.036
Paol-DAB4*07 0.037 0.060
Paol-DAB4*08 0.011 0.036
Paol-DAB4*09 0.034 0.060
Paol-DAB4*10 0.014 0.024
Paol-DAB4*11 0.011 0.024
Paol-DAB4*12 0.069 0.120
Paol-DAB4*13 0.011 0.036
Paol-DAB4*14 0.014 0.024
Paol-DAB4*15 0.040 0.084
Paol-DAB5*01 0.029 0.060
Paol-DAB5*02 0.032 0.048
Paol-DAB5*03 0.011 0.048
Paol-DAB5*04 0.023 0.024
Paol-DAB5*05 0.006 0.012
Paol-DAB5*06 0.009 0.036
Paol-DAB5*07 0.020 0.036
Paol-DAB5*08 0.066 0.169
Paol-DAB5*09 0.011 0.036
Paol-DAB5*10 0.046 0.084
Paol-DAB5*11 0.009 0.012
Paol-DAB5*12 0.006 0.012
Paol-DAB6*01 0.014 0.012
Paol-DAB6*02 0.040 0.060
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1 MHC II B

--- .

Fig.1 Influen e of sequen e length on MHC II B genotyping

means the same nu leotides ---  means gaps means different nu leotides.
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2 MHC II B
Tab.2 MHC II B polymorphism sites of wild disease-resistance P.olivaceus

 
Position

 
Substituted 
nu leotide

 
Position

 
Substituted 
nu leotide

 
Position

 
Substituted 
nu leotide

 
Position

 
Substituted 
nu leotide

65 TG 126 AC 227 TG 284 ACG

67 CT 127 CTG 228 TG 287 AG

68 AT 128 AT 239 AC 295 AG

69 TC 129 GTC 250 ATG 296 ATC

73 AG 133 CT 251 AC 298 ATCG

74 TC 134 AT 255 AT 299 AT

79 AG 151 GA 260 CG 300 AC

80 CGA 154 AT 261 CT 301 AG

81 AC 155 AT 262 GCAT 302 TC

82 GA 157 AG 263 ACT 304 AG

83 AG 185 AT 264 GT 307 GT

84 CG 193 AT 273 CG 311 AC

106 CT 202 TCG 274 TG

117 CA 203 AT 275 AT

122 AT 224 AT 282 GT

125 CT 225 GT 283 ACT
ATG A 1.

Note Position number means the position from start odon ATG as the  A  numbered 1.

2.2 MHC II B 1
6 2

A D 8 2
1 6

12 bp CACTGAT-
CAATA A B C 3

2 D E F 3
3 1 3 CT/GT

Godwin 14 Re A

3 D E
C

1

3 MHC II B 1
Tab.3 Distribution of MHC II B intron 1

 Intron type  Gene frequen y  Genotype frequen y

A 0.101 0.193

B 0.152 0.241

C 0.009 0.024

D 0.374 0.590

E 0.310 0.506

F 0.055 0.072
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2 MHC II B 6

--- CT/GT .

Fig.2 Six different introns of MHC II B P.olivaceus

 means gap ---  means the same nu leotide lower ase means different nu leotides underlined means repeat elements  CT/GT 

ri h region.
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Polymorphism of MHC II B intron 1 and exon 2 in wild disease-resistance 
Japanese flounder Paralichthys olivaceus

XU Jian-yong1 2 CHEN Song-lin2 BI Jin-zhen2

1.College of Marine Life S ien e O ean University of China Qingdao 266003 China 2.Key Laboratory for Sustainable 
Utilization of Marine Fisheries Resour es of the Ministry of Agri ulture Yellow Sea Fisheries Resear h Institute Chinese A ademy 
of Fishery S ien es Qingdao 266071 China

Abstract MHC II B genes play a ru ial role in immune responses and self-toleran e. MHC and antigen form 
peptide MHC pMHC  omplex whi h ould be bound by T- ell re eptor TCR  and initiates immune re-
sponses. MHC genes are hara terized by their high level of polymorphism. The polymorphism o urs not only 
in oding region but also in promoter region. There are a lot of resear hes about the asso iation between differ-
ent MHC II B alleles and resistan e or sus eptibility to pathogens. As frequen y of MHC II B alleles in Japanese 
flounder sto k whi h we studied was low more individuals were analyzed to find more alleles. Resistant sto k 
was obtained by natural sele tion and pathogen inje tion. Fin was ut and stored in ethanol. DNA was extra ted 
by salt-out method. PCR was performed with gene spe ifi  primer. The PCR fragment was purified loned and 
sequen ed. The sequen es were analyzed by DNAMAN and some of them were eliminated a ording to SNP defi-
nition. MHC II  B intron 1 and 

from 263 bp exon 2 with gene 

region at 3' end of intron 1. It is proved that MHC II B genes of Japanese flounder were high polymorphi  and 
appeared as low frequen y. So the flounders we studied have no lose relationship with ea h other and are suit-
able for family sele tion whi h ould be resistant to pathogen. Mi ro-re ombination exists in MHC II B genes 
of Japanese flounder whi h ould produ e polymorphism. Journal of Fishery S ien es of China 2008 15 4
593 599
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