5 ikE REPOATS

10 MEEFEHERZAE MHC IIB E£2FE SHEXTHR
kxR, BAK

(1. : 661199; 2.
, 266071)

HWE: A4 10 AFF &85 (Cynoglossus semilaevis)E % MHC I B(Cyse-DAB) F #) % At KF.
MHC I £ B4z % 4 B VAR -F #8045 A, 154 18 % Rosk X R A (PCR)A= B 48 5 69 77 ik 3+ 10 A
FHEEHREEZ MHCIB AREEBET FAPHAFRTTHR. AFFHEIHF PCR ¥ 369 F 5
8 MHCII B AB R K% 397 bp, 84— H—42F, 2% —NE&TReHF IEF. 10
MNBEBREAT, BRAZIKS AR, MRS ALER I 9L 60 A~FF 55, Kk 60 MNF
EE, LA 28 MR A, IR ZE| GenBank., BRI AP 60 AF iz B AR A 89.36%.
2+ 50 MR, H 6 AMNAESATRFEAR, ANEXREREVALEIANELE, A IANREY
MHCII B /7| % Bk £ 4 X (PBR)# 3E Bl L3 (dy) B & T B LA 4£(ds).

XKiBiE: ¥ E 8 (Cynoglossus semilaevis); % Z5t; MHCI B; F#&#
HESES: S9174 XEkFRIRES: A XEHS: 1000-3096(2015)12-0070-07
doi: 10.11759//hykx20140803002

(major histocompatibility 91 MHC
complex, MHC) s
[1-2] [5]
T (TCR) MHC )
3-4] MHC > (Salmo salar)MHC [20-21].
T MHC Du % (Paralichthys olivaceus)7
3] MHC Hashimoto MHC
6 . .
111990 (Cyprinus carpio) , MHC (Edwardsiella tarda)
MHC , (Car- MHC
charodon carcharias) '™ (Alticorpus macro- [23]
cleithrum) (Scophthalmus maximus)"'" 2008
(Pseudosciaena crocea) ™" (2] 18 [24]
(Cynoglossus semilaevis) 10 MHC B(Cyse-DAB)
(Pleuronectiformes) (Cynoglossidae) MHC B
(Cynoglossus), ,
[13] ’
[14].
MHC (51 Bom [16] A £ 2014-08-03; :2014-10-12
(7] : (31360638);
B MHC B (ZD2013009);
(2015HB059);
[18]. (2014HB0203); (14bs11)
B1 ; P1 MHC A (1979, , ,
al MHC , ; , , , E-mail: du2005min@126.com
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1 MR fr
1.1 %ké
2008 9

[24]

1.2 I#Z DNA £

10 5
7~8 g, MS222(1g/kg)
i [25]
DNA 1%
DNA ,

100 ng/uL, —20°C

1.3 3l4pikitfe 2 R4k X R (PCR)

Xu [ c¢DNA
: hMPN12 (5-CTCTCTTCTCTTCCTCCTCAC-3")
hMPC-12 (5'-ACACTCACCTGATTTAGCCA-3"),

MHC B ,

25uL  PCR 1 pL

DNA 2.5 uL  10xTagDNA
(TransGen Biotech) 1.5 mmol/L MgCl, 0.2 mmol/L
dNTPs 0.2 umol/L (

) 1 UTaq PCR 94°C

5 min 30 94°C 40s 53°C 40 s
72°C 50 ), 72°C 10 min PCR
Peltier (PTC-200)

(Molecular Imager Gel Doc XR Biorad )

1.4 %% DNA & 5|0 &

PCR QIAEXII
(QIAGEN)
PBS-T ,
TOP10 M13
PCR ;
5 ABI3730 M13+/-

1.5 AEE. FIHSMARTRESA
DNAMAN
(ds) (dv)

MEGA4.0 [26] Nei  Gojobori -
(271 DAMBE DnaSP5.0
(28] SPSS13.0

Davies ?

[30-31]

2 EREHM

21 10ANFFEHEKEZF MHC 11 % =5
RTFRFAHEEM

10 50 ,
5 , 250
MHC B cDNA [ -
GT-AG , 397 bp ,
35 bp (84 bp,
12bp CA )
(270 bp) MHC B p1
) PCR
, Tag DNA
[32-33]
60 , 32
341 28 .
28 s GeneBank
(D
10 5 ,
2 , 2
6 , 3 21 ,
15 , 5
2
, 10 MHC B ,
4% (
), 4#  19# (
)

1# 3# 4# o# 16#
19# 24# 28# 33# 34#
89.89% 94.26% 88.24%
92.35% 94.67% 93.7% 90.37% 90.16% 93.22%
88.84% 89.36%
60 MHC B

60 ,
Pi(p) Theta-W

0.14008  0.08975; 270 113

Marine Sciences / Vol. 39, No. 12 /2015 71



e IRkE REPOATS

F1 ZEMEEF Genbank BFS
Tab.1 Alleles and their GenBank accession number
GenBank GenBank GenBank

Cyse-DBB*0502 GU194845 Cyse-DBB*3303 GU194894 Cyse-DBB*4901 GU194925
Cyse-DBB*0601 GU194846 Cyse-DBB*3304 GU194895 Cyse-DBB*5001 GU194926
Cyse-DBB*0802 GU194849 Cyse-DBB*3601 GU194898 Cyse-DBB*5102 GU194930
Cyse-DBB*1101 GU194854 Cyse-DBB*3602 GU194899 Cyse-DBB*5201 GU194931
Cyse-DBB*1401 GU194857 Cyse-DBB*3603 GU194900 Cyse-DBB*5301 GU194933
Cyse-DBB*1603 GU194863 Cyse-DBB*3604 GU194901 Cyse-DBB*5603 GU194938
Cyse-DBB*1901 GU194868 Cyse-DBB*3801 GU194904 Cyse-DBB*6101 GU194946
Cyse-DBB*2001 GU194869 Cyse-DBB*4004 GU194909 Cyse-DBB*6701 GU194957
Cyse-DBB*2804 GU194885 Cyse-DBB*4401 GU194914
Cyse-DBB*3001 GU194887 Cyse-DBB*4603 GU194920

Fz2

10N EBEBREZPESR AN Scma-DAB SR ERKBI 5 MEMER TR T MAEE

Tab.2 The allele number per individual in 10 half-smooth tongue sole families and the individual number in five dif-
ferent allele models

5 ()
1 2 3 4 5
1 — — 3 2 —
3 — — 3 1 1
4 1 — 3 1 —
6 — 1 2 1 1
16 — 3 1 1 -
19 1 1 1 1 1
24 — — 4 1 -
28 — — 1 4 -
33 — — 1 1 3
34 — 1 2 2 —
2 6 21 15 6
91 ,
(H) (k) 1 37.823 MHC B
22 ¥BE% MHCIB 2 FH&#FE4ER
Brown [ HLA-DRB
MHC B
(PBR), 23 20(86.96%)
, 69 40(57.97%) 3 ww
60 5 (dn) MHC B B
(ds) 0.285 0.127, , PCR
(dn) (ds) 2.2441; 10 MHC
, (dn) (ds) class B ;
0.095  0.130, Xu P12
( 3 3 60 76 ;Rakus P9 9
R 7 MHC class B
28# ; Stet (371
s 9 84 7 Sasa-DAA 7
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MERNXBREMLEREZESH
Tab.3 Synonymous(dS) and non-synonymous(dN) substitution rates and significant levels in the putative peptides
binding region(PBR) and non-peptides binding region(non-PBR) among half-smooth tongue sole

10 M EBFHRESR MHCIIB EREZIIEFHEHKESXPBR). ES KL S X (non-PBR)ME X ERE(AS)

alleles
dn(SE) ds(SE) dn/dg 2(p)
1 PBR 23 0.304+0.040 0.152+0.044 2.000 p=0.001
Non-PBR 67 0.096+0.020 0.125+0.028 0.768 p=1
90 0.150+0.019 0.132+0.024 1.1364 p=0.251
3 PBR 23 0.203+0.047 0.090+0.032 2.2556 p=0.012
Non-PBR 67 0.064+0.016 0.077+0.020 0.8317 p=1.0
90 0.101+£0.018 0.080+0.016 1.2625 p=0.172
PBR 23 0.344+0.050 0.162+0.064 2.1235 p=0.004
4 Non-PBR 67 0.118+0.025 0.166+0.037 0.7108 p=1.0
90 0.177+0.024 0.165+0.029 1.0727 p=0.374
6 PBR 23 0.216+0.037 0.126+0.046 1.7143 p=0.045
Non-PBR 67 0.087+£0.018 0.120+0.026 0.725 p=1.000
90 0.121+£0.017 0.121+0.024 1.0000 p=1.000
16 PBR 23 0.186+0.044 0.094+0.039 1.9787 p=0.041
Non-PBR 67 0.065+0.016 0.109+0.024 0.5963 p=1.0
90 0.096+0.016 0.105+0.020 0.9143 p=1.0
19 PBR 23 0.263+0.037 0.093+0.029 2.8280 p=0.000
Non-PBR 67 0.063+0.013 0.082+0.018 0.7683 p=1
90 0.116+0.016 0.084+0.016 1.3810 p=0.069
24 PBR 23 0.297+0.046 0.106+0.044 2.8019 p=0.000
Non-PBR 67 0.092+0.019 0.129+0.027 0.7132 p=1
90 0.146+0.020 0.124+0.023 1.1774 p=0.219
28 PBR 23 13.405+2.49 2.357+£0.971 5.6873 p=0.054
Non-PBR 67 14+£3.174 8.667+1.902 1.6153 p=1
90 27.405+3.968 11.24+2.031 2.4382 p=1
33 PBR 23 0.249+0.035 0.082+0.028 3.0366 p=0.000
Non-PBR 67 0.069+0.013 0.092+0.019 0.75 p=1
90 0.116+£0.015 0.089+0.017 1.3033 p=0.11
34 PBR 23 0.267+£0.046 0.115+0.049 2.3217 p=0.004
Non-PBR 67 0.105+0.021 0.142+0.031 0.7394 p=1
90 0.148+0.021 0.135+0.027 1.0963 p=0.336
PBR 23 0.285+0.039 0.127+0.042 2.2441 p=0.001
Non-PBR 67 0.095+0.018 0.130+0.026 0.7308 p=1
90 0.145+0.019 0.129+0.023 1.124 p=0.001
Sasa-DAB ; Langefors (381 3 s (17
25 22 : (9]
17 MHC class B PCR-SSCP SLA-DQOB
50 60 5
MHC B 3
, 6 5 DQA [40]
, MHC B 84 59 2 2
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3 5
MHC B
[41] [42-43]
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(dS) dN/dS
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10 MHC B ,  28#
MHC B (PBR)
V4
P=0.054>0.05), 9 MHC B
(PBR)
( 3) MHC B
MHC B
MHC B HLA-DRB
[19]
(43] 60 32
(341 28
, 10 50 60 ,
MHC B
, MHC B
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Polymorphisms and balancing selection in the half-smooth
tongue sole, Cynoglossus semilaevis
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Abstract: In order to detect the polymorphism, number of alleles, and equilibrium selection of the MHC 11 B
(Cyse-DAB) gene ofthe half smooth tongue sole, Cynoglossus semilaevis, we measured the genetic variation and
balancing selection at MHC IIB loci in 10 half-smooth tongue sole by polymorphism chain reaction and the direct
sequence method. We cloned and sequenced a 397bp fragment of the MHC class IIB exon2. An amplified fragment
spanned the partial exonl, complete intronl, and exon2. Five clones and five fry per individual (n = 50, 10 groups)
were selected for MHC 1IB sequence analysis. A total of 60 sequences were discovered which revealed 60 alleles,
28 of which were first found in this study and have been submitted to Genbank. The homology similarity was
89.36% among the sixty sequences. Five distinct sequences were presented in each of six individuals which denoted
that there were at least three loci in half-smooth tongue sole MHC class IIB genes. Non-synonymous (dy) substitu-
tion was significantly higher than synonymous (ds) in the peptide-binding region of the MHC IIB gene in nine of

the ten half-smooth tongue sole groups.
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