H155 41
200847 H

Hh G R

Journal of Fishery Sciences of China

Vol.15 No.4
July 2008

B &SR MHC II B A &F 1 FSNET 2 FHIE M

WHEE A, e T

(1 R R W R 22 B, IR 75 B 266003; 2. v EUR P RHE BT SRR 90T Aol Bl i il %R ] p 8 A

FE SRR, LR H S 266071)

FEE: WX T4 (Paralichthys olivaceus) MHC II B FEFI A& T 1 MSME T 2 HEMFHI 5. A 83 AU F 47k
HALERRIT 85 NSEAEER, Kb 76 A A HTR B SRR . FEY SRR 263 bp KISNE T 2 L ERILT 60 M EE
PEGL AT, o 33 A RFTAIN o A A S (e (K148 LU AR A5 2L, 2 R LA 0.006 B 0.069, % BRI A1 451 55
FEIM 0.012 2/ 0.169. HEILFHH. ILRIT 6 AT 1, Hrh 4 AREFTRINM. AET 1HHEET 4 12bp K
EHEIL, H 3 HEF I ES CT/GT MIX IR, F8F MHC I BEF KR 2 &M AR ER T F 6R8E MHC 2K

FIRMEE M, AL MRM T 1.

R FOE, TEASUENE S SN
HFESZS: Q959 XERERIRAD: A

F Z A B M A E G 4 (Major Histocom-
patibility Complex, MHC) 7£ HL4& % 5 F1 5 B %
it 5% (R J R R 25 R R EA/E T . MHC 5
PURLE G AT T 40 B2 AR, AT IOR AL A4 4
BN FEAZIBEEE SR04 3 KFE—
MHC I. MHC II 1 MHC III, -+ MHC I X £ i
MHC I (MHC Ia) fI4EZ 8t MHC I (MHC Ib) 4 A% .
2 MHC T 22 @R 5F I ED RS T A
L, iR SR B K2R B E, B A REM &
o MHC TIT J i 25 5 [R1 i ) F) [, H o 3 20
EHN S SR, 055 g s, s
BHB N2, W MHC la #1 MHC I # B4
WA 25N 2 50R R R ES, IS PR
TR AR

R IE X B T & (Danio rerio) . & W (Oryzias
latipes) MT1#% (Oncorhynchus mykiss) A0t (Fugu
orthologues) WIBFIT, fE R ANEAE N EEH
4 i MHC la ff) MHC %5 R [X 38, MHC IT A %
HIMHC 11 B 3L FIf T 5 — S8 Y. MHC
IR 2 FEE L R N MHC T XI5y B &
g B, AR B AT S B MHC TR MHC 115y 51 L)
T R AL . FA I U H 2 A 2 MHC
B W 1% iy 44 5 MH (Major Histocompatibility) .

W HE B E#E - 2007-08-10; 1&1T H#H: 2007-09-24.

[ R EKP= 84,2008, 154) : 593-599]

XEHRS: 1005-8737-(2008) 04-0593-07

MHC I BRI B AW &0 23850, a2 B
DR 2 S R . 2 AU TaiBX, Bk
RTEREIFIRIE Y. XFFEE (Paralichthys oliva-
ceus) MHC II B 3E[H {2 454, 3k KB RIBRRAM
Ot Hib AT 17— @ B, IRt 7 H AN
S B R 5 F BRI ) AR B o, BT
A7 5 R] 385 DL SR A 2t B (o vy 6 o7 R R B
N 26.19%) , Xk by 3 22 1) S5 25 ] DL R oAl
SHumt kSRR A T ArEetE. B, 7R R
HEAFFUEEAIL b, A 508 R T 0 MHC 58 KI8T 51
Vo, BRI 2 1) 2 AP S S 5,
7 MHC 43 RS A0 F0R I8 22 10 A R 55
PR RIRR B H I
1 MR5AE
1.1 KIS

FEEAN A 83 FRHL B T AR 4 5 B I L
B SIS TR, A O H AR, Gl I AR IR AT
ANTikRE Y. SR> raEg e, BT 28T,
REE&H .
1.2 5l¥nigit

R A% S50 = sw PR A 2F 6 MHC 11 B BRI B2 K
741 U (GenBank Accession No.: AY848955) , it T

ELWH: BXE SERUITAENL (973) HH (2004CB117403) s B BARREE 4T H % B (30413240
BRI 4RED (1982-), B, R Lot 4, FEMBE AL TR 45T . E-mail: xujianyong820915@163.com

BIEE: FRAAHK . E-mail: chensl@ysfri.ac.cn

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

594 O KR

5%

— 5% B [R5 5+ 514 fMPN (5'-CTCCCTCTTCTTCAT-
CACGGT-3") #1 fMPC(5'-ACACACTCACCT-
GACTTCGT-3), A #8522 A & F 1 FIShEF
2.

1.3 DNAREUFIPCRY 1g

F 5 6 AR BT 674 4 DNAM™ . BTH{R
17 RG24 2R Tom?, BN 1.5 mL B0 E .
Z R R (10 mmol/L Tris-HCI, 400 mmol/L NaCl and
2 mmol/L Na,EDTA, pH 8.2) ¥ti% 1 i, ARk 42
M. REREER A 0.9 mL Z4##, 0.1 mL
10%SDS #1100 pg £ F 1§ K, 55 C/KB S & H
fhse 45, 1A E H N N 270 ul #1F1 NaCl, 184,
12 000 r/min B0 30 min, ¥ FIE 8 25 603 O
B, AP G T K LEEUTHE DNA, 75% L1
Rk —i, T TE &H.

PCR 4% J& 3 2 /7 b 47, 25 pL (A R AL 7 5|
¥ & 10 pmol, DNA 40 ng. PCR X W 4% {f: 94 °C
5min, 94 'C 305,56 ‘C 30s,72 °C 1 min, 3% 35 4
TG, B J5 72 "CHEA#H 10 min. BTG PCR [ 4 7E
PTC-200 ! PCR 1% AT
1.4 PCRFEYIMEESIF

100 uL PCR F=#, 2 1% I JI6 B v i v vk 44k
J5» H QIAEX II Gel Extraction Kit (QIAGEN) &¢f%[A]
WER AR B . K Bl By = R B R B 3 0 1 Lk
15 PBS-T ( FONHHR ) B8, FHR & =it
1B &S0 DHS o, A 205 | AT s
PCR, i BHPE R TR BN MEREHLIEEL 6 ANFH 74
FEFEIE FIECE B A AR A ABI 3730 MIFAC)T -
1.5 F3aoH

F DNAMAN #f (JRAS 5.2.2) Xf )74 AT
ST, BUBR AR T 5. F BRI AL S AR (SNP) 1Y

& S ¥ HIUBRAR T 1% 1% 50 51k, [ 723
— LA %*@ﬂiﬁﬁfﬁ'ﬁ’\]ﬁ%ﬁﬁ?l%, I 72 s

%A L S A M Paozjﬂ%ﬁzTI
Paraltchthys olzvaceus s, FE DA E MHC I
REEH, TR A RERDERAE, T8 B AR P #E
. ETarffrENE 71288 0 REEKA
B2 R B AL 3R C AL 4R D AL 50K
E&; 6 RFEF R, B SRHEFREFMER.

2 ERESH

21 MHCIHBERFMEF2MEHME
M 83 ANHUR AN AL AR B AT H 341 460 4%, 1%

JE 1% S0 s B gl SR AR a1, LRI R P41 112
Z, TR 348 6 PP B AT VA 85 ANSF AL A, I
45 A SRR D I BUARE R 1, 55 A 40 455
A7 R BSR4 1 BT

F1 BERFBFEE MHCII B ER
TREMERK S HRE
Tab.1 Frequency of alleles of MHC II B
gene in wild P.olivaceus

S HE FERNZE (n=348) FEXBHZFE (n1=83)
Allele Gene frequency  Genotype frequency
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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EaH BRBE. BAEPURTE MHCIIB W4T 1 RISMET 2 BhlEAH

M1 TG, AR S5 AL R 1) 49 A0 40 R 4R 268/280 1 [ P AH [A] 1741, 76 396/408 s [ 4 I =]
R B & )7 714
FnER

B, 5 VR A [ 0.006 21 0.069, 25 K R SHR GEJHDY 2 RANF RYSAL AL (& 1),

JEE M 0.012 ] 0.169. it 5 T 41F 5 EL X, FEFI 22507 IS N, S0 R R R 25 4
Horh o ok RS BRI 13 MRS BAR. 1, Allele-f AR EES Y RHIM—
() 9 FhAH [R]: 2% A7 2 Kl Paol-DAB2*07 55 b #H [/, Fh&E A F A, W P KBS 0 J5 , AN S5 7 BE K] Paol-
Paol-DAB5*03 55 ¢ #[F], Paol-DAB5*10 &5 f #[7], DABS5*10 ¥ Paol-DAB5*13 7E 7 280 bp & 15 H 48
Paol-DAB4*14 5 k #H[7], Paol-DABI*03 5 d #H[7], [F] f), {HZE 280 bp J& I T 2 A2 A7 A, T4
Paol-DAB4*05 5 e #{[F], Paol-DAB6*02 5 1 7], VR T 2L B LS AR F A P R

Paol-DAB2*01 5 h #H [F], Paol-DAB2*05 5 g $ii 0 A B SR T MHC 11 B 5L R #1489 2 B

FRBTANE T HAR 76 T A kI 45 7 R [A] -

73R 1 ) H 1) 40 ANEALEER Y, Paol-DAB5*04 1 WL T F 08T, BIERILT 60 A2 A7 1
Paol-DAB2*02 B # [R) {1 4N & F, Paol-DAB1*01 (FR2), {4 1T 20 263 bp MM ET 2 1, ELAI
H Paol-DAB4*01 H H fH W 4 & F. H f, AR ik 22. 8%- HA B M 65 5] 185 ) 27 M
H B & H0CR 1 45 47 3 [ Paol-DAB4*12 F1 Paol- K EES S ORI Z AR A 193 3 311
DAB5*08 3125 B IR KM . FIR @ s, A IF KT 33RO RN . X2 AN S A T
BT BT AR DR R S LR R R T AT RE o, B, H 2 AN AR, E 3 ANE 4 A

1T 0 O B A K Rk R s ) Bl s 2 A ) e
5% 5] K, 4> Bk 396/408 5 268/280. BT DL 7E

Paol-DAB5%10 CTC CCT CTT CTT CAT CAC GGT CTG CAC AGC AGG TAG GAT CAG AAC
Paol-DAB5%*13 .
allele—f
Paol-DAB5%10 ACT GAT CAC TGA TCA ATA CAC TGA TCA ATA CAC TGA TCA ATA CAT
Paol=DABS®13 ... ... . e e e e e e e e
allele-T
Paol-DAB5%10 GGA TCA TTC TCT GAC TCG TTT TCT TGT CTG CTC TTC AGA TGG ATT
Paol=-DABS*13 ... . . . e e e e e e e e
allele—f
Paol-DAB5%10 TCG GCA TTA TGT GGT GAA CAA CTG TGA GTT TAA CTC CTC GAA GCT
Paol=DABOx13 ... L e e e e e e e e e
allele—f
Paol-DAB5%10 GAA CGA CAT CGA GTA CAC ACT GTC TTA CTA TTA CAA CAA ACT GGA
Paol=-DAB5®13 ... ... . i e e e e e e e
allele-Tl
Paol-DAB5%10 GAT CAT CAG GTT CAG CAG CAG TGT GGG GAA GTT CGT TGG ATA CAC
Paol-DABS*13 ... . . . e e e e e e e e
allele—f

Paol=-DAB5%10 TGA GCA TGG AAT CAA GAA CGC TGA GAA GTG GAA CAA TGG TCA AGA

Paol-DAB5%*13 . L.

allele—f e e e e e e e e e

Paol-DAB5%10 GGT GAT CAC TAG AAG AGG TTT TAA GGA GAG GTA CTG CTT L\ CAA

Paol-DAB5*13 . . [GAL.

allele=r e e e e e e e e T
Paol-DAB5%10 CGT TGG - A /\ ATC TGC TCT GAC GAA GTC AGG TGA GTG

Paol-DAB5*13 .

allele-f —————
Paol-DAB5%10 TGT [408]

Paol-DAB5%13 ... [408]

allele—T ——— [408]

1 AR MHC 1T B 2R 5 B
o B " TR [ RS
Fig.1 Influence of sequence length on MHC II B genotyping

“.--” means the same nucleotides; “---” means gaps; “[ 1" means different nucleotides.
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$2 EEHRFE MHC I B SR
Tab.2 MHC II B polymorphism sites of wild disease-resistance P.olivaceus
e R e R e R e R
Position Substltl{ted Position Substltuf[ed Position Substltl{ted Position Substltl{ted
nucleotide nucleotide nucleotide nucleotide
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

HERSLUBIIFATGH A BN 1.

Note: Position number means the position from start codon ATG as the “A” numbered 1.

2.2 MHCII BERKNEFIHEZHME

BT 5, R T 6 FNEF (B 2),
Hp ABAD AR E5KEES S RO 2 R
1B R X 6 BT BR A EA R ALE B
FUGEAR AN, K EB Ay B A R ST . T EL7E IX AL gy
TTHRILT — 12 bp INEH H# T (CACTGAT-
CAATA) , XANEE B ILAE A.B.CR3IMANETF
FEE T2 MEDE.FX3FMHETFHEE
T3, ENEFIM3 B A% CT/GT 1)

X%, Godwin"* 25\ Jy i [X I 2 B0 RecA
WAERA AL AL AT RER S EAFA R A, X
PR DUEEREA R A & T E R B0, ATl
PR A [) 22 DR o Y S5 A B R R A 7
AFAETHHIMME MR 3, KD HME R
Mo AR, C B A A SR AR . A [RIZE A
WETIHIRZES GHZN & TS0 5B
BERIEL, B A& F IR, &0 %A &
TEMENMHEEHEEZ (KD,

®3 MHCHBERHNET 1 H5%ERL
Tab.3 Distribution of MHC II B intron 1

W& F 254 Intron type

FEK 5% Gene frequency

EHALIRZ Genotype frequency

A

™ m O O W

0.101
0.152
0.009
0.374
0.310
0.055

0.193
0.241
0.024
0.590
0.506
0.072
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Intron A GTAGGATCAGAACACTGAT............ CACTGATCAATACACTGATCAATACATGGATCATTCTCTGACTCTTTITCTTGTCTGCTCTTAAG 84 bp
Intron B —————————— ... ....... 84 bp
Intron ¢ —————————_ ... ....... ct 81 bp
Tntron D CACTGATCAATA 96 bp
Intron E CACTGATCAATA 96 bp
Intron F CACTGATCAATA : 96 bp
2 FFEHURTEY MHC 11 B 3R 6 AR & F
oo FORFNL V-7 BRMBABE: NEFEBFERRFBE: THERREZ LT “[J7FR CT/GT R4 .
Fig.2 Six different introns of MHC II B gene in wild disease-resistance P.olivaceus
“---” means gap; “---” means the same nucleotide; lowercase means different nucleotides; underlined means repeat elements; “[]” means CT/GT
rich region.
3 itie B MHC II B Z: [R50 80, AN F ) A R AR 7

FEHNLHHENEE G 2S5 EHESIYILE
T AN ETEERFR, BERNAZSMETF
WXz —, FERIA 2 A R & 2 A
[X]. Robert % s B, MHC 2 &M TEEFE
Z K& 4 67 5 (PBR) » MHC I B (W1 2 k&40 /5
ALF Bl X, W NI F IRITFA 2 MNE T 2. K&
B WO T ANE T 2 B A 2 A, ik X
XANETF 2 B FE AT T 25T .

M 83 AFUR AN R SL 1T B 7T T 7)) 460 5%, 1%
FR 1% S0 26 220 5 PR B8 5 A0 67 5, LA B %)) 112
g%, TR 348 T HNI AT H 0 85 NS K. Wl
FAK 7 A BEAT B B AL HR, WA 197 A% 67 ZE A,
RWFEEMHCI B 2452 &, WIRIRILT
SRR BRI 13 RhE A SR O Bh, HoA
76 RO RIS TN . BT S R DL AR
RGP A0 23 HH R, 22 AT 5 229 A 0.006 21 0.069,
[R] 0 551 2% 3 [ A 0.012 2] 0.169, A7 EH A B &2
AR G R A AU T S BEA MHC 1T B 47
BRI BAT 2 SRR A SR A 2L B T H
MHC II B BRI FE , AT i K
R TR RE

Wik MHC 11 B 2R )75 0 BRI R 7 51 40 2L
LR, ULBH BE & )7 ) K B 3G 0, 22 067 p S A
RN, SR B R A 2 S T IR B AR, R LA
FRVS IR F A A, 57 K B SR EEAT MHC 1T
B F R A5 B2 AL . (HAZE5 AR T MHC 1T
BERLZAMEEMIX S, MHC II BERH BT
2 2 2 AR I DR, B LABE A T 2K R R
2N RS, NS B0 BUE IR . BTk
BT 2 Z AN IR, R 2 A T B W P
oA —E = 2AH R AR . L, 7K =304

2 KT E 28] DLl BEAR KR, BERE KRR R
AT R 43 2L, NRETT AR

WET 1 2 ARG D7 aEsk MY e
1 0 R, RFEZEE BN A TR T HAE
PR B A RIALE, BT DU A 7 7 2R B0 S5 A 2
RHEAT BRI e 4 BA VR ). AR IL R
T 6 M E T, IX 6 PN E TR ADEA I ALE I
RUTAB I, RKFER A JR AR SF - 1T HAE IR LG Py 75
FHRIMT N RbpMWEERLT, ZEFHRITE
BRHEMNER, SR THEARNET T 1 HHIL.
FENET 13 A SRR S —E &
CT/GT (IR " S HERFENET 1 S5 A
HWAH LRSS T, LEAAS T 1R EE AT
HUIR, & a] DAE B EH B R A Al e R it .

MHC 22 35 14 0 4 5 AL 53 00 30 4000 FE M
e R R IR s B Y. 2 sk
AR L RAR | L RS A R IR (6] A EE A AR
SRR A e A7 (R U FE4H . XU ERAH ARy U E 4
FIE I, BRAS [B] S5 AL BE A () A B B4, 31X
HeH 4 B AR T A R A R P, KB s
W FYRE 25 X M IR 2 B R e PO, R ST, A
T IR ERERICA S mE & CT/GT X AF7E
(E2), 25N EMEENA (FR2), &BUH T
EH WA

SN2 B AT SR MHC 1T B %
A, R E R BR A & Ul B PO A
MEEARSEESNNE XA, AJUHT T 28
TR F TR, NI IEYIR R R0 T HIR S Fr.
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Polymorphism of MHC II B intron 1 and exon 2 in wild disease-resistance
Japanese flounder (Paralichthys olivaceus)

XU Jian-yong'*, CHEN Song-lin’, BI Jin-zhen’
(1.College of Marine Life Science, Ocean University of China, Qingdao 266003, China; 2.Key Laboratory 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)

Abstract: MHC II B genes play a crucial role in immune responses and self-tolerance. MHC and antigen form
peptide: MHC (pMHC) complex which could be bound by T-cell receptor (TCR) and initiates immune re-
sponses. MHC genes are characterized by their high level of polymorphism. The polymorphism occurs not only
in coding region but also in promoter region. There are a lot of researches about the association between differ-
ent MHC II B alleles and resistance or susceptibility to pathogens. As frequency of MHC II B alleles in Japanese
flounder stock which we studied was low, more individuals were analyzed to find more alleles. Resistant stock
was obtained by natural selection and pathogen injection. Fin was cut and stored in ethanol. DNA was extracted
by salt-out method. PCR was performed with gene specific primer. The PCR fragment was purified, cloned and
sequenced. The sequences were analyzed by DNAMAN and some of them were eliminated according to SNP defi-
nition. Eighty five alleles were obtained from 83 resistant individuals based on sequence of MHC II B intron 1 and
exon 2 in Japanese flounder, among which there were 76 new alleles. Sixty polymorphic sites were discovered
from 263 bp exon 2, of which 33 were first discovered. All alleles appeared as low frequency, with gene
frequency ranging from 0.006 to 0.069 and genotype frequency ranging from 0.012 to 0.169. Six types of intron
1 were discovered with a 12 bp repeat element while four of them were first discovered. There was a CT/GT rich
region at 3' end of intron 1. It is proved that MHC II B genes of Japanese flounder were high polymorphic and
appeared as low frequency. So the flounders we studied have no close relationship with each other, and are suit-
able for family selection which could be resistant to pathogen. Micro-recombination exists in MHC II B genes
of Japanese flounder which could produce polymorphism.[Journal of Fishery Sciences of China,2008,15(4) :
593-599]
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