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MHC Il o 30 AH /) SNP A7 &5 JE 474 7L 8
R B 2505 Pom MR AT B4 A, LI
W1 Sk 5 B 4 1 & AR AR BRI AR A

1 #RlE7FE

oo
I BT I A Sk >R H AL A 250K RAVE IR A
A R M. RA 1 BRatirie. &K
(15.04+1.3) em ARFEH (71.7+£19.2) g, K H
JHL BT Fi A gl K 2E K T 2 e s L ARt . A Sk B
BUI AN Ty A A AR AT 1 AR 5 1 2 BROCER 12 ], %)
1482 J2 i 45 0 8 47 W B T S TRk e K RCER M T
(1.0X10"cfu/mL) , B REHES 0.1 mL, F4 6 hZ
JE B AT A AT 48 h NAE TS MR B
Wr b7, 48 h JF& Wi TRE, 5 d 3T 924
BB, SET-HIK 62.3% ., # 12 h NAET-IFA eI
Ji FERK L P IE 15 4 A5 W S o R A IR R B A
5 A A RAE PR A4l . X T 5 A, iR
BT S 5 T 2 5 5 X T Ho SR AR i 5. 43
R AR Ty IR 2 R 20 A 1R 1 B 4% (45 100 ) 5 i
ATCIK BE PR TT T —20 COKA PR A7 5 .
W5 BT I PCR 51 % ih DU BB A4 Y B
BATBR 2 w4 it 5 1250 1T S AR SCal5R) i R 3% 52 24
Y TR R A A A = 42 it PCR X4 applied bio-

1.1

systems ProFlex
1.2 E[FE 4 DNA ZEX

Z: M8 Paabo 555 14 J5 1, 0 1 -4 07 12 42 K
g2 A B 4 DNAL 106 Bl W BE B Fl vk
(1XTBE 5V/cm) Kl $#2 U DNA L4 606 B 3
Rl DNA FHeRE 442 AR & 0 7 B2 A B 22 30
ng/pl F—20 CRAGFEH.
1.3 MHCIl a &E SNP fii R R*T

TE 5y BTG 2 h & BE LI £ 5 B 1 DNA
AR, T A1 Sk 85 VA 7 91 OR ke SR B v A 4%
Pt MHC 11 3K 50, 1] Primer premier 5.0
w5 (MHC 1l a Sense 3 1 MHC [l a Anti-
Sense 3) (WL 1), % 10 MR E) MHC I a [
AT, YK AR .10.5 pl. PCR-Grade Water,
ERBI¥4 0.75 pL,12.5 pI. Max DNA polymer-
ase,0.5 pL DNA #4325 pl, FOp 451495 C
AEHE 10 5,58 °C IRk 55,72 °C M5 5,35 MEIE.
1 =k DU BRI AR Y R AT BR 2 ) 4tk
M, F Clustalw2 7E£R 844 (http: //www.ebi.ac.
uk/Tools/msa/clustalw?2/) Xt | FF 4% 5 3 17 kb X,
0 16t A5 67 i R AR KT 2000 1Y L s AR Sy A 3k
SNP fii i, *43FE Kk MHC 11 a HKH DNA
J7 5 Fl mRNA J7 51 i 47 b %43 A, 23 i 14Tk i
MHCI a FEHZE/AE .

£1 MHCIl a ERY IS EETHASI®
Table 1 Primers used for MHC [| a gene amplification and genotyping
FIR/EA S F31(5'-3") E/aRER: PRI/ bp
Primer name Sequence(5'-3") Purpose of amplification Product size
MHCII a Sense 3 TGTTCCCTATACTAAAGTGTTACCG o 5 k2 DY R B 5 109
MHC Il a Anti-Sense 3 AGCCAACTGTCTAGCCATC Specific gene amplification
974 bp(A/C) L #5143 Al
MHC Il a Sense m 1 GATGGAGAGGAAGTGTGGCA (jﬂ:]:t . p(f SNIj {571 :i }(J?/C) 876
MHC I a Anti-Sense m 1 CAGCCCCAGAGACAGACCC enotyping P
by restriction enzyme digestion
T 1859 bp(G/ T v 5 An
MHCIl a Sense m 2 GGAGTGGGTCTGTCTCTGGG 2 074 bp(G/T) L 5 K1 43 1Y L olo
MHC Il a Anti-Sense m 2 GCAAAAGTCGTGGGTTCG Genotyping of SNP 1 859 bp (G/T) and
2 074 bp(G/T) by restriction enzyme digestion
MHC I a Sense a-5 TGATTGGTTGAGGGGATTATGA HT 221 bpC A/G) i 55 HRM 43 %1 306
MHC Il a Anti-Sense a-5 CAAATCTTTTCAAGCCACAGTCA Genotyping of SNP 221 bp (A/G) by HRM
MHC |l a Sense b-3 GTGGAGGGAGACATTTTCAGC FF 1395 bp(T/A)fi7 &5 HRM 435 969
MHC |l a Anti-Sense b-3 ACACTGGGCACAGCAACATC Genotyping of SNP 1 395 bp (T/A) by HRM ’
1.4 F35H & H ¥ 8], ) TMHMM Server v.2.0 # A}

i i1 NCBI ™ 3% v 5 Blast i 68 X A1 3k @5
MHC I a F A B AZH TR Y 5 (14 [F] P81 247
K AU Mk 5 5 A A MHC I o 22N E B
B S HE AT e xF 43 . JH DNAMAN A 53 #r A
Sti MHC 1l a 3P DNA 731, 538 FF 5 52 4E

oI A BT B X A, B BT A B 2 N A T
Tt K 55 L A Prot Param 8CfF 4y 1 3k 15 . H
SMART A A 454 0 2y 68 38l J7 1o % 350 00 149 2 1 o
JE N HEAT A3 AT o A% H R RN AR 1 BT A 1Y) 22 AL s
DNA SP4.0 843k s .
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1.5 SNP fi g4 &

i 1 BRI R DI MHC T @ 228 974 bp
(A/C) .1 859 bp(G/T)HI 2 074 bp(G/T)3 4> SNP
7 5 HE AT 4 A, 3E Y BRI g e
Eco321 Hinc Il \Vsp 1. BEYIIKR 7.5 pl 4l
7K 1.0 pL. 10X PCR buffer,1.0 pl. Restriction en-
donuclease,0.5 pL itk . BEUIESE IR 16 h,

K FH &0y B R A % il 28 Chigh-resolution melt-
ing, HRMD 1y 7 ¥ %F MHC 11 a % 221 bp(A/G)
11395 bp (T/A) 2 4~ SNP i fi gk f5/3 A, SNP
AR R R, 13.1 el aisk, 2.5 vl Ex buffer,1.0
pL EvaGreen, IE X 51 ¥4 0.4 pL,0.4 pL ANTPs
(10 mmol/L), 0.2 pl. Ex Tag,2.0 pL. DNA (30
ng/pl) 3t 20 pL, SNP 43 B RE 5. 95 °C 48 1
5 min; 95 ‘CZ8ME 1 min, 60 ‘CiB .k 10 s,72 °C ZEAifi
15 sCAESIEMED , 38 45 NI, & 43 B 05 e iih
£:.95 °C,1 min;40 °C,1 min;65 °C,1 s;95 ‘Ci#ELE
HWAETOLMH 25 W/ C LR 0.02 C/s,

1.6 SNP & 714 5 Hi 40 3 14 W I E B9 3% B 1 4 47

JH SPSS A 3¢ 43 B Dy (49 5 A4 SNP A g 45
TE 100 B 5 BEAE R AT 100 B P B b i) 35 R U 5
R AE A PR A R R AT GE 3, AL R O K 5 iR AT
25 57 W0 E RS M L U 1 AT Sk 5 BT AH 56 3k R bR, 5
RO AE DA AL, T 6 H 5 BT 4 A U g R TR
FH IR SNP 45,

2 ZRESMH

k& MHCI a EEFIIMNESHHF

Wit Ik AR S 5 W0t S BRI BT 4 4% 5 R fa ik
137 PCR "3 31 /¥ . 38 5 NCBI I Blast (1) 31 RE %
ARAFI S5 50 AT X2 B, 500 T A5 )5 510 2 A 3k 5
MHC Il o #EW R B, @ xH )y ir s 6y MHC 1
a AL F 4 DNA 5 NCBI | 4 #8319
MHCIl a 3 ¢cDNA J¥ %1 ( GenBank:
KF193864.1) #E47 L XT , 125 & 40 i 7- 0 & 7 4%
Wb GT-AG BB T MHC Il a SRR M 454

58 246

2.1

BICE Do 19 DEEER AR5 K Sh 1 1 %
i, 82 MM RN ol G5k I S T 2 i,
93 M ML B WY o2 Z5 M 3 Ah T 3 4 . 40
AR B I i A R 4 G hi, DL Sk 234
ANEFERR (B 2>, WU & [ e 1 i Y 26,10
ku, O A (B4 LS 4,62, S IX & A 1A
N-BEIAL AL 5 KR E Sk 85 5 HAL Y A MHC 1 o
55 IR B 1 T 8 (R S 5 R 2R I AT Sk B R R
idellus ) W M L M & &
(63.4%) .5 B o F 61 4 AH LR B O 3 ok
60.1%6 F 57. 9%, 5 7% i £1 BE i CEpinephelus
akaara) 8] R (Osmerus eperlanus dentex Stein-
dachner) . K V4 ¥ ##: ( Salmo salar ). W 8 (On-
corhynchus mykiss) B 55 R (Tetalurus pune-
taus) K Wi (Leiocassis longirostris) R ) 45
/NCIRR 51.296,50.9 %6 .48.7. %0 .45.6%0.35.0 %
34.7%), 5 N 25 (Homo sapiens) W # &L 4 &% /)
(32,696 o N KR 20 1l S A% T IR 1) A2 48 285 2R 3 i 3%
Wl 7E MHC Il a BRJFH) b AT B & 5800
S35 33.04 20 F 33.96 %65 C. G L % 5 8K, 43
e 15,820 M 17.19% . 1A MHC I a 3 K % %
1Y 235 P B B0y 4 FPORAE Y o A W AETE
FXF,EWETE 2 A0 B A T B LBk
62.13% . W1 L G Al C BIERY 37.87 00 2w, 1L
HARE T35 1 ARG 3 7 /Y b7 HE s (47.66 0
59.57 %0 5 Xof FA AN i K& HE AT XF LG 43 A & B, A
3 B A B AT LR, T T.C.G 34
BB 9 70 A AR A R B . 5 S A 1 ALY P 2
e/ B LG (R) & 5.0, 55 2 RIS 3 4 2 5.0 F
1.0, R Lt MHC Il a FEFE %75 3 £ 11
SRR 1A 2 6 B AR SRR,
22 MHCIl o EEH SNP fi S0k R
TER N 2 409 bp A ki MHC Il o FEH
ARG 35 Ak SNP A A, i MHC T a 3%
PRSI B 1.45 06 547 13 A SNP iz i 7 T4 X
o7 RS FE R A A9 5.56 %0, 134 SNPA s

122

( Ctenopharyngodon
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L
272 387

174

695

ZEfihFR 5 ARG X, T HEFR R AN B B FR R N E T A Sk FR 3R S i X, BT 3R R M N X Y 4 BE (bp) . The 5'-un-

translated region is marked with a left arrow, the 3'-untranslated region is marked with a right arrow, the boxes represent the exon

whereas the line represents intron,the number represents the length.
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The structure of blunt snout bream MHC Il o gene
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TGTTCCCTATACTAAAGTGTTACCGAAAAGTCATACATATAAATCAAAATGTATGTGGTA
ACTGGTTTCTCTTTAATTTAGAATAACTTGTAAATCGTAAAACAAGAAAAAAAAAATGTTT
TGCCAAGATACAAGAATATCAGCATGAGGGACAATTTTGATTGGTTGAGGGGATTATGAG
CCTCCTA CATGAGCCACAAGGCGGAGTAAAEIAACTGCTATCATCAAACAAAAAAGAGTTT

GTGTAGTGTITGTCCCATTITAGCTCAGAGAAAGATG GAG CTC TAT GTA TIT ATG TIC ATG

&2 vy F L Y V. OF M F M
la.l domain
CIT GCT GCA CIC CIT ICT ICT CAC AAA AAA C GTAAGTCAGTGGATICATIAAAAAAGACA

L P A L V S S E K K
CTTACCATTTTCATCATCTTTAACTGTATGCAAGGAATACTGCTATGTAATATACTTCCT

AAAAGGTTCTAGTGTTTAAATGACTGTGGCTTGAAAAGATTTGTTTTGAATTATAATATT

TCATTTTTGAAAAATAGCATAATATTCTGTAATCAGACAAGGCTCAGACAAAATAAATCT

CATTACAAAACTGTGAGCAGTTTATATCTATGCTATTTTAATTAAAAATGTTATCTGATT

TTGAGCAATAATCGTCAAAAAATCATGCATGTGCAAATGGTCTGAACACATCTCATGTAT
TTAAATTTCTAATGTAGTTATTCTAGATGATAATGTATTIGTTITTATCTICTGTTITCAGTT

v

~ ~

K Q N L A
i o2 domian

AIG G GTAGGATATRJATTTCTCCTATTTAT[GTATATACTG[HATCATAAATAAAATACAGE

N

TTCAATAATATTCTAAATATGACAGTG[[JGAATITGTATTGTATTTTTTTAATTTAAACTA

ATTATCTTTTAAATGCTTGAAATAACATAATTG[CAATGTCTTITCCCTGTGTICATAG AC

o ~ - . ~ ~ D
E vV §$ K A D S L §$ Q YR P N D D G T Y N
cac aca tcr orc Gafl Cas CCT GAG ACC 444 ACA TGG G GTCAGTGTGTCTITICTATAGAA

E __TI s L D Q P E T K T W

ACACTGGACTAGATTTCTATTATTTATTTTTTTCCAATTGTTATCAAACGATAATACATT
TAAAAAAGTATACTGTACATATATATACAACACTGAAAGTCTACATGATTAGAAATGCAT

‘ PEMEE Transmembrane
AAACAAAATGGTTGTATCTGTGTGTATC CTAG AL GIG GAT GTT GCT GTG CCC AGT GIT GG
D V D V_A V P S VT
P 4 VFC vV T L £ L G L L & V A A GT
¢ TIC CIC ¢ IGC CAGCTITGA GATGCAAACAACAACAA
F F L I K G N N ¢ N «3_URR
CAACAACAAACCAAAGTGAAATGTATATAGTTITTITTACAGGCCCTGAAAATAATAACTGT
TTCATTTGACACCAGTAGAATATAAAACAGTAATTTTG TGCATCATICTGTCACATTGIT
GACAGGAAACATETAGATGTTATATAGAAATAGATTCATAGACACAAATCTCAATGTAA
TCTTTAACAACATTAARATTGCCTGATATTTETAATGCAATGAGGCAACATCTITGETTG
AAATTTAAC[AKCCATATACACTTATATAGAGATGTETAAAAGGTTTAAAAT[GATTTTTTTT
TTTTTGCTAATACATTTTCGTTTCATCCATAGT[GATATCTGGAGATTGGACTTTTAATTT
GAATGGTTGAGCTCTCATTGTCTTTCTCATTGCTGGATCAATTAAAGTCTTTITCCTCAA
ACATTATGGTATTCTTAAAAATTACTGTGTGTTTGACAATAAAATTATTTTTAAATIGTG
AAATTTCCTATTATTGTTAATCAATCTGAAGTTATACATTTTACAAGGTCTTGTAAGTTT
TCTGACATICTCTCCAAATAAAGATTCTCTATTTTGATTTCACTTGTGATTTTATATIGT
GTTGTCAT[JTATATAACTATCCCAAGGCAAGATAGCCTCAAAAGCTACAAGATGGCTAGA
CAGTTGGCT

L IR B - R 11 R 4 00 AR x A b, 5 Sl 4 % X 22 85 Sk b L 3" G i X A B Sk AR L AR S IR XU R R R AR
IN- Wl Al A7 5 TR A L A1 S R 5 B ) 8 1 BT KL PR R Rt SR R 22 IR 2 T O AE AR i s o] DXL a2 X LA R B JEE X i
A B R Sk bR L PR 4SS A L S (PBR) I BH3E AR . The start codon is marked with an italic and the stop codon is marked with

an asterisk ( * ), the 5'-untranslated region is marked with a left arrow,the 3'-untranslated region is marked with a right arrow, the sig-

nal peptide region is marked with an underline, the potential N-linked glycosylation site is underlined with a wavy line. Exons and pro-

teins are marked with thick black underline, single nucleotide polymorphisms are marked with boxes, the starting position of al domian,

a2 domian and transmembrane domain are marked with a down arrow,the shaded areas indicate the PBR sites.

B2 Hkth MHCII a DNAFSI AR #ENHRHWEEERF 5

Fig.2 The DNA and deduced amino acid sequence of MHC Il a gene in Megalobrama amblycephala

839 bp ZbHy T/A i A7 T 1 663 bp AW A/G 30 MNFEHAT 25 .5 A B #4745,

oA SEE LR A, B X RAE, BN 11
A~ SNP S 2 H L RA,

35 I SNP v 5 P f7 75

ol %55k E SNP
A7 1545 0 o5 A B A R A A R AT R Y 4.88 %0 AN
10.98% B & T a2 Z5 M3 A 1.08% A1 3.22% .
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= RN B X 0 B SNP Sf 25, 45 1) o e 3
0% F10.81% . 3 F 178 9 A K. }%:‘F‘{%Trﬁu

A Sk @5 MHCT o £ EFAE 21 4 PBR v &
(B 2), 21 ME sS4 AL AR S, AR Rl

(£2), XA HLAIZE o FEFEHH) PBR s f  19.05% ;1M non-PBR #9748 F 2K 8.20 % (5/61)
®2 MHCI a EEMZERRFFIFMHIXE SNP =
Table 2 SNP of nucleotide and coding region sequences of MHC [| a gene
FEFI 44 B Nucleotide HIEM A X Coding region
el o S
. A SN A B A HA N/ % A A B R HAN /%
Component of sequence ; . ; .
Variable site  Number of site Percentage Variable site  Number of site Percentage
{55 Ik Signal peptide 0 57 0 0 19 0
a1 253 a1 -Domain 12 246 4.88 9 82 10.98
ay 5 a2-Domain 3 279 1.08 3 93 3.22
¥ X Transmembrane 1 123 0.81 1 40 2.50
5"k 3% X
AP ‘ 1 273 0.37 - - -
5'-Untranslated region
ook I i X
(‘”‘Uﬂb&[_ . 11 695 1.58 — — —
3'-Untranslated region
W& F Intron 7 736 0.95 — — —
4t Total 35 2 409 1.45 13 234 5.56

2.3 SNP Z &M 5 540 & 1% M I iE B9 5C B 14 43 4
FH SPSS B4 Xt 43 B BLE 1 5 4> SNP A 5 4%

16 100 B 50 BBER A 100 JB HUe F AR Hb it 5 DX 20 351

%%uffm%ﬁé@%%iﬂ”‘éﬁﬁ Rk 3 s,

F14) 35 D] 6 31 23 0 46 o7 5k PRI AT 3 A7 oy SR A RN 1
YIRS R E(P<<0.01), i F 221 bp (G/T) i
FUFIETF 1859 bp(G/T) A0 a5, 114 5 P 7Y 47 5 1 55 A7
il%fﬁ%?ﬁ% A B A h ¥ 22 R B E

AR AT K BT 1395 bp (T/ADfEfL (P<C0.05) i — 40 # R W L 4l &5 4> R Xt g 7K R
£3 MHCI aﬁﬁmgulﬂz,ﬁ%iﬁﬁ
Table 3  Distribution of the MHC Il a SNPs in susceptible and resistant groups
1745 HE R A Gy A % U A/ % RO G BEAR/ Y SRR/ N KRR
Site Genotype Susceptible Disease (P 18 Allelic gene  Susceptible Disease (P 18
individuals resistant Chi-squar individuals resistant Chi-squar
individuals (P value) individuals (P value)
221 bp AA 34(34.0) 31(31.0) 7.26(0.02%) A 105(52.55) 85(42.5) 4.01€0.04 ")
G/T AG 37(37.0) 23(23.0) G 95(47.5) 115(57.5)
GG 29(29.0) 46(46.0)
974 bp CcC 34(34.0) 38(38.0) 1.04€0.59) C 86(43.0) 89(44.5) 0.09(0.76)
C/A CA 18(18.0) 13(13.0) A 114(57.0) 111(55.5)
AA 48(48.0) 49(49.0)
1 395 bp TT 35(35.0) 28(28.0) 10.78(0.00" ™) T 106(53.0) 77(38.5) 8.47(0.00" ")
T/A AT 36(36.0) 21(21.0) A 94(47.0) 123(61.5)
AA 29(29.0) 51(51.0)
1 859 bp GG 42(42.0) 23(23.0) 8.23(0.017") G 107(53.5) 76(38.0) 9.68(0.00" )
G/T GT 23(23.0) 30(30.0) T 93(46.5) 124(62.0)
TT 35(35.0) 47(47.0)
2 074 bp GG 78(78.0) 75(75.0) 0.25(0.62) G 178(89.0) 175(87.5) 0.22(0.64)
G/T GT 22(22.0) 25(25.0) T 22(11.0) 25(12.5)

Heox FRZERFEBEP<0.05), "

RN ESWEE(P<0.0D).

Note: ‘ * 7 and ¢

* % 7 showed distributions of corresponding SNPs

between susceptible and resistant groups were significant different at the 0.05 level and 0.01 level, respectively.

P TR 5 | A D A T D B T
3 i
Eﬁafﬁﬁi%%ﬁ%%%lﬁ,EHH%’%@MKJ:WH:%}

i A RN B AL LR . MHC
WHAFEMZEME WERH T2, 5

i#

AR 53T 2 IR 25 G BE R A R 2 S
FOAR R MHC 5457 55 B B ML XT 995 8 F0 B fo 0%
PRSI B HEHT AN ] L il & R 3l W 4 A il
WFoT A,

AT K A k) MHC 1l o 3P Y SNP
7 45 (35 A4) i 36 4 B 3k (2 409 bp) He B R
1.45 %  Z % IX () SNP A 5, (13 A4S (i S & LR 7
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kS Bk MHC I o JEPI SNP A7 m 0T & 4858 K5 Hum R O 2 B 81

R234 M) Ll 5.56 %0, g A X 13 A~ SNP {7 A5
PP SO G R Ik 84.6 %0, DL b &E SRIE SE AT Sk
i MHCIl « #2HE&HEFEEWZBM S HAGHE
PR SEME . ol ZERSAY SNP A7 5 40 5 5 58 5 35 i
MR LR ) 4.88% F1 10.98% B B T T a2 45
Fsk iy 1.08% F1 3.22% ., MHC Il a 3£ ol %514
B a2 250 S AR S R Y R E K P TR 4
L (Sparus aurata )P A8 ( Barbus intermedi-
us )RR TR X R T ol 2549 5K
FEAERMBR LSS & X (PBR) B A & M 2 A%, H
RAIESE PBR 7 S AETE T ol Z5H9E, 155 KA 5
DX 3 A% AT R 1 SNP A a5 H 43 L 43 2 0 i 0.81,
R I O~ B N NI =+ i S 5 71 IR i I S 71
MHC I a 3HE 21 4 PBR {7 5P A 4 AL A AR
S AR Rk 19.05 % 5 1 non-PBR 1Y 78 S A1 Ky
8.20%(5/61) , FMPL IR 45 & (i A K I 2 B M &
FARYU RS A0 1 2 A TR B R R
BAC B TP N IE S IR G S b

MHC 35 509 PR A B, P A £a 2
YU FEMMEZERICHERN, HAr. A% MHC
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SNP screening.identification and association with disease resistance of
MHC Il a gene in blunt snout bream (Megalobrama amblycephala)

CHAI Xin'? HU Xiaokun'?* MA Xufa' ZHANG Jiabo' LIU Hong'*

1.College of Fisheries/Key Laboratory of Freshwater Animal Breeding sMinistry of Agriculture ,
Huazhong Agricultural University sWuhan 430070,China ;

2.Freshwater Aquaculture Collaboration Innovation Center of Hubei Province sWuhan 430070,China

Abstract Blunt snout bream (Megalobrama amblycephala) were infected with Aeromonas hy-
drophila to distinguish susceptible and disease resistant individuals.PCR and DNA sequencing were used
to screen single nucleotide polymorphisms (SNP) in the MHC Il a gene of blunt snout bream.High-res-
olution melting and restriction enzyme digestion were used to analyze the relationship between gene pol-
ymorphism and disease resistance with SNP genotyping.A total of 35 SNP sites (1.45% of total nucleo-
tide) out of the MHC Il a gene were screened, including 30 transition sites and 5 transition sites.
Among these 35 SNPs, 1 was found to be located in the 5'-untranslated region (UTR),16 located in ex-
on,7 located in intron,and 11 located in 3" UTR.Coding sequence region contained 13 SNPs (5.56 % of
total amino acid).Among them,TA transversion located at 839 bp and AG transition located at 1 663 bp
were nonsense mutations,and the other 11 SNPs were sense mutations. The percentage of SNPs of nucle-
otide and coding region in al domains were 4.88% and 10.98% ., respectively, significantly higher than
that in «2 domain (1.08% and 3.22%). There were 4 variable sites in the 21 peptide binding region
(PBR) , with the mutation rate of 19.05%.However, the mutation rate of non-PBR was just 8.20% (5/
61).The genotype and allele frequencies of the 5 successfully genotyped SNP sites in the 100 bacterial
septicemia susceptible and 100 resistant individuals were statistically different.Result of Chi-square tests
showed that the differences of genotype and allele frequencies of SNP (T/A) located at 1 395 bp were
extremely significant (P <C0.01),SNPs located in 221 bp (G/T) and 1 859 bp (G/T) were significant
different between susceptible and resistant groups (P <C0.05).It is indicated that the MHC II a gene pol-
ymorphism is significant correlated with bacterial septicemia resistance.

Keywords MHC gene; disease resistance; Aeromonas hydrophila; SNP genotyping; association
analysis
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