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&% £ YN Al Easy TagDNA R & fiff ( Easy
TagDNA polymerase) I H 4t 50 4 5 4 /2 7] s RNA
P BGAT & L S S5E i (reverse transcriptase) W H
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14 Bk ENRESFISH
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HR4E GenBank H1 B2 % 5i A1 3k 5 By 1) K 3L K 7
HI B S5 KC351182. D B3t 1 X se B 51 41, b i
1% 5'-GCCATCATCCGAAGAAAC-3"; T #iF 5
.5 -TTCCAAATCAAAGGCATG-3', #4T PCR
P38 PCR 4c1F:95°C 5 min; 94 °C 30 5,48 °C 30 s,
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¥ B 0= 0 e ke, BRI N B
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Y L P BORL AT 44 8 pGEX-maBD-1,

2) Al 3k i maBD-1 @l & &E A MK T RE R
SDS-PAGE £l . 43 ) 4% & 4 % ik i ki pGEX-
KG-maBD-1 f1%5 2 B ki pGEX-KG # A & ik15 £
W R BL21, FEA A A5 3 0 1) JIPTG ¥k B
FNE G AT 5 208 L LATR 2k A ki 5 3R ik
Fef . WA T 3R R 0 TR A 1) TR AR I A GE 2 o
Wk K 5 min, PEAT SDS-PAGE H, ik (¥ 4 i e JiE
N SY AR 12%6) . FLTKEE RS L e
AR,

3 M1k 7 maBD-1 @il A 8 1194012 alifk . R AR
ALK EIESREENE N AN 8
W, B0, HF LiE. BILIEHE M T buffer A (50
mmol/L Tris-base, 0. 5 mmol/L. EDTA , 50 mmol/L
NaCl,0. 5 mmol/L DTT.5 % KH ) b, A8 &2
J& . PBS(pH 8. 0)iEfr , I BT . —20 CIRIFAT
M. BUS &SR 1T SDS-PAGE, LLZs # /K fl &
iR UN7AC SR /R (EBSPORIEI Ik -1 W IR .
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PLai b G 8 A o bR, s H A KR H A%,
GREREF N B U5, B 10 d S 1R, FE s 4
W B RBE A F R 200 g . R G A )
R 100 pg. i — K DA & 4% 500 B0 4 Bt RN §%
kG927 d I R S BRI » A& T . — 80 °C
HAr# L

DELISA 0 % Bt i i 20 . 4 0 bt H A 8
% R BN 10 pg/mL, 240 B LS A B
P IMLTE MR B . I 158 B X IR L 28 13 ) JE R B 4
PR, B A B BB HRP 4530 B9 10 2E B0 % bR
(1:5000)0%%F 1 h, TMB JE ¥ ## % & {4 20 min,
FHBGEAR AL E Dy, .

2)Western-blot =8l maBD-1 fTEH 2R p i 3=
K. Ay BIBGE HE Sk 5 20 20 O IE LD 0E Sk 8 L
708N NN RN DI i G E A =R =

BHLVE RS 4 16. 5% Tricine SDS-PAGE
BB iUk AR K E R R R AR 0,22 pm
) PVDF J& s PVDF B8 A f f ¥ (TBST +5 %
) BSA ) R B 3 hs A 1+ 1 000 H B 1K
maBD-1 HLIfL i .4 ‘CFE & . TBST 5k 3 K, &
P10 mins WA 1 ¢ 5 000 BB HRP #RiC 1Y 1L 2F
PPk, 37 CHFE 1 h; TBST vk 3 W, &K 10
min, il A DAB #5684 3~5 min,
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H k& maBD-1 EEREERFE T S5
B 3k 55 17 JF 8 RNA #4T RT-PCR #1475 3|

2.1

300 bp ZEAT A& (I 1) Hod R0 2 HE CORF)
X3 204 bp. it 67 A~ & L. £ NCBI L
BLAST # % .i% cDNA J7 51 fl 3% A s Ho g sh
i) BD-1 J¥ 51 E 5 AL, B 1% cDNA i % 1 22 ik iR
5 8 51 BD-1 26 H U 51 A AR s 09 A0 1Pk B
BN Z BN Ak 85 BB R 1,15 8 maBD-1,
A3k maBD-1 HA B-BifH % 55 3L 1 6 A4~ ik
FIRFFAE (F 2), B H k5 maBD-1 & R IF 5
16 NCBI [ #E47 BLAST #: R 5 #r. & 85 HAth 4=
i) B-1i 18 2% 2 A7 B ) P . R DNAStar
Al ClustalW 3R X A 3k 5 maBD-1 & HE RV 51 5
BEhfn 425 S i BB AR R A I R 4 0t AT TR IR
P HR , 25 AR B X SR T 9] 5 BE T R L Y AH
R 5 5 40 Ak B 90, 2 %0 i 86. 3 %6, SR Bk K P
T 0% 1 ] 51 43 90 K 78, 4 %6 63. 2%, BB )y HE 41
T H 6 AP B PR X BT R
H1 355k 5 NCBI, 20 B 52 3 S LR 58 & AH A, K
0 RN B2 s SRR AR L 55 v (L 3)
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M:DL 2000 #5#fE DL2000 DNA marker; 1:maBD-1 PCR §" 14
729 maBD-1 products by PCR.
1 PCR ¥ & maBD-1

Fig.1 maBD-1 was amplified by PCR

GCCATCATCC GAAGAAACCAAC@AACCACAGAGTATACTTGTC TIGCTTGTCCTT 58

M K

GTCGTCTTAGCATTGCACTGCAAAGAGAATGAGGCAGCATCATTTCCCTGGAGCTGTGCA

vV V. L AL H C K E N

AGTCTGAGTGGAGTTTGCAGACAAGGAGTGTGTCTGCCTTCAGAGCTTTACTTTGGACCC

s L S G V € R Q G V

TTAGGCTGTGGCAAGGGATTCTTATGCTGTGTATCACATTTTC TAAC TGAAAATG
€ e v
ATGTAGCAGAAGTTCCTCAAAAGTCCACCATGTGAACCCAGTCTTATACCTAATAGTTTT
CTGTACTTTAACTCATCACATGCCTTTGATTTGGAA
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7~ . The translation start codon ATG and ter-

mination codon TGA are both shown in box. The asterisk indicates termination. The six cysteines are shown in shadow.
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Bk & maBD-1 EFE# cDNA B3I MM N S E R E 7

Fig.2 DNA and the predicted amino acid sequence of maBD- 1
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L nigroviridis :
O.latipe
M.amblycep
C.carpio
D.rerio
P.dabryanus
T.rubripes
O.mykiss
G.morhua
P.olivaceus
M.musculus
Homo sapiens :

20 *
LAAGEDSDS---EMQYWI[eG
FADGEERDP---VMQYWT[SG
HCKENEAAS----FP-WSeA,
HCKENEAVS----FP-WSeA.

AWHFKENEAAS----FP-WSeA;
HSKVNEAVS----FP-WHeA
NAVENEAAS----FP-WIfer,
NVVEDEAAS----FP-FSer:

AINFVENEARR----FP-WSeD!

§i FVAENEADQPRPDRPKLI8S!

4
vRE o
¥ o
G
G
G
I G
G
G
G
| SAESST :
TNG--KMESVKPKYQPKPKEWME : 67
i F--LKESRIIQPCGSIID-—- : 65
cc

Tetraodon nigroviridis (CAJ57645) 75 BEW K .Oryzias lati pes (NM_001160438 ) 7 . (Megalobrama amblyce phala) B3 8j .Cypri-
nus carpio (JF343439) il | Danio rerio ( NM_001081553 ) BE & ff1 | Paramisgurnus dabryanus ( KC494301) Je 8k | Takifugu rubripes
(CAJ57646) 21 & 75 J5 fili . Oncorhynchus mykiss ( ABR68250) 5 8 | Gadus morhua (JF733714) K P4 ¥ 6% | Paralichthys olivaceus
(GQ414991 YT 8  Mus musculus (AF297664) /NFL . Homo sapiens (BC020612) A2,

& 3

[ 3k &5 5 H fth £ 3 B-defensin RE FF 51 B 5 1% b &

Fig.3 Multiple alignment of maBD-1 amino acid sequence with other similar peptide sequences

22 [R5 maBD-1 EEMALR

ES

2K 52 i RT-PCR $EARK W maBD-1 JE [
mRNA 72 B S 85 4180 0 5 A7, 5 5 5
maBD-1 5 4 LU0 2 3K B 3K R

L Sp Hk K Gu Gi BrHeSk M B

L. JFME Liver; Sp: i E Spleen; Hk: k'™ Head kidney; K. '
Kidney; Gu: M Gut; Gi:fi§ Gill; Br:}ii Brain; He:.> Heart; Sk:

Je ik Skins M:JJLA Muscle; B:Ifili#& Blood.

4 P RT-PCR ¥l maBD-1 EEERHRAPHRIE
Fig.4 Detection of maBD-1 gene expression
in different tissues by RT-PCR
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WU E Y, maBD-1 3K 7EHFIE T Sk 5 o
Foh R E e 6O A R Bk UL R
FIEW|AE MK ARE,
23 FEKRSERMEXHELE maBD-1 EEFRILH
A

FH WG 7K = B0 1 T 038 1A 3k 85 )5 s ma BD-1 3
e E . B b i 2% Gk & A b X R A A AN B B
(P>0.05) LB, KM EEYE )5 12 h
24 h maBD-1 3HE W EIALE B H T EHH HH,
A8 h PR TR, 72 h J5#a TIEH . FE R EF . /g oK
P M BEEBKYE S 72 h, W B F A
(P<<0.05),

s
H
R
0

4 8 12 24 48 72

JEGLE /M Time post injection
=
e
X &
R
=

4
JEILIFA/h Time post injection

8 12 24 48 72

A FE Liver; B: A Spleen; C: i Gut; D:3k'® Head kidney.
B 5 maBD-1 RIZEHELIFER
Fig.5 Changes of the expression quantity of maBD-1
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24 BFEZRBHEMHEE
PCR #¥44K 45 1% H 19 7 BE K /N2 2k 200 bp, £
fif U] %< & AT 4387 % B 09 7 Be A maBD-1 ORF
DXl T I DA 3k A A A S
25 A& maBD-1 MEEAMIFESRIERLK
4y 5B & pGEX-KG it ki Al pGEX-KG-
maBD-15 4 5T KL (1 K 5 #F 1 i 5 7= W) 17 SDS-
PAGE Hi¥k , 45 3 7R : pGEX-KG %5 2% 1 Bk 7E 26
ku Ab A7 B 457 . 0 GST . pGEX-KG-maBD-
1 4R BRAE 32 ku AbA BB &4, b A& A
GST-maBD-1, 7& 37 °C ,IPTG ¥ & &1 mmol/L#¥
TS 3.4.5 ho I EARIX T B £
L A 2ai s R Al R m R RS .

M 1

bp
2000

1000
750
500

250 213bp

M:DL2000 #% #ff DL2000 marker; 1: Hl 3k i maBD-1 3K
ORF #"1% maBD-1 ORF was amplified by PCR.
B 6 PCR # & maBD-1 ORF
Fig.6 maBD-1 ORF was amplified by PCR

M |

213 bp

M: DL2000 #% # DL2000 marker; 1: 3 # i i pGEK-KG-
maBD-1 JUEFYI 45 H: Digestion of pGEK-KG-maBD-1.
E7 EHARMNEBIIEE
Fig.7 Digestion of pGEK-KG-maBD-1 ORF
2.6 ELISA & i Ml & 5 M
JH ELISA 5 ME BT M E RN . 25 R Wos s s
A9 B I 3 A DU M BT GST-maBD- 1/ & & (A 19 41
A TS S5 B 8 ik 1s 3 200 KA E

N
AR E

17-~~--

M:170 ku protein marker; 1:pGEX-KG %8 # iK% § /% ¥ In-
duced expression product of pGEX-KG; 2,3,4: 8 40 # /& pGEX-
KG-maBD-15% 3.4.5 h /%) Induced expression product 3 h,
4 h,5 h of pGEX-KG-maBD-1,respectively.

8 EHRIEH pGEX-KG-maBD-1 FERIEEH

Fig.8 Induced protein of recombinant pGEX-KG-maBD-1

WM o1o2 3

43 -
34 gy - ku

32
B .. 26

17 -
"~

10 = '

M:170 ku protein marker; 1:pGEX-KG 25 # K1 S ™= ¥ In-
duced expression product of pGEX-KG; 2.4l {k 5 A & 4 2% 14K i
27 [ Purified product of pGEX-KG-maBD-1; 3. T 41 #k {&
pGEX-KG-maBD-1 5 % 7 #) Induced expression product of
pGEX-KG-maBD-1.

9 EHFRIEHME pGEX-KG-maBD-1
RIEEASE 4
recombinant pGEX-KG-

Fig.9 Purification of

maBD-1 proteins expression
2.7 Western-blot # il 1 i i& #1444 = 1%
A Iy 20 U8 B 4T Western-blot A3,
R 45 28 7R WA Sk )7 -9 40 2% 2 A A T T
L I, 7 A 2H 20 b A R 3

L Sp K Gi He Sk

Hk Gu Br

L JFIE Liver; Sp:ME Spleen; Hk:3k ¥ Head kidney; K:'¥%
Kidney; Gu: s Gut; Gi:fff Gill; Br: /i Brain; He:.{» Heart; Sk:
Hz Bk Skin.

10 B-MHEEAFEAAPHRIE

Fig. 10 Tissue-specific expression detection of B-defensin
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3 it

AR K ) T e T A1 3k 5 B B &R (B-defen-
sin B IZ W S H e O M ERESI W B-bi %
FEH—FF, C iy AR A 6 4> B2 AR SF I 2 bk &
Maity., ZPpMESHEaR MR 1 LAKRm
W R JE T, fiv 4 9 maBD-1, maBD-1 55 & fa fl
48 1 R L B o 43 Sl 35 B 90. 2 %6 F1 86, 3%,

o | RT-PCR 7w, B3k ) maBD-1 7¢ 0]
DAL T 2 Rk, XM BHEE1EHAN
Y1 R F A M — B Hoh ma BD-1 78 RFIE LI | Sk
B Rk b . BD AR A4 Rk, 8w
BUREBARNFE WAV =D RE. Cuesta 554 A
KA BD il AW E B2t K62 BD 5
N BD4(HBD4) W 3£ % % R it . & 78 .28 BD #J
RETESE MO MINGE 5 HBD4 25, {0 HBD4 3%
FESEAL 8 BRI LB R 9 A T
A eIk AN R . 25 BD R[] S 4 7 K )
MU Rk, N BE D i BD3 5L R 7E B2 kPR W
8 I FIE 3 3k B BD2 3R AUEE A b &
KT B BD 78 HR G e e 5k o g5 im0 T A BRE DY
BD HAE A FIRE 8 b k0,

N T AR TE R YIRS T maBD-1 R IRH
B, AR B R FH 7% 6 E i PCR Jy & 1 141 3k &5
TG 7K S B B il 5 . maBD-1 mRNA 7E 41 41
W SRR L A5 R R L BRSSPI R R YL S5 12 h
M1 24 h maBD-1 FEPE7E K B b iy R 5 0 Hh 9L 0 3
M F R TAE JEE R, WA S 72 b AR
M b U B Sk 55 7E A7 B0 IR AR B BB B IR
maBD-1ENL IR P iE S RIK, S5 Hi B Y
R

J T WE5E maBD-1 B UIRE A HIE 55 45 1 20 1K i
e N R R GR A AR B-W7 18 3R X K i #F B A
PE AR K FF B e DA 3 M 9 G e R T U A A, —
7 T TR K AT R EAE AN S s
WRIEE ALK, B— gy HmEAANZE AW
MIREff . A% 8 difb)s B HARE M
B, il &Pt GST-maBD-1 il & 8 11 £ 5 BEPIA,
2 ELISA #5081+ 3 200 B E, West-
ern-blot 42#H7 i /8 maBD-1 & [ 78 JiF I | 68 F1 .00 BE
Rk AL A 2V R Rk iz RS maBD1
FEHTER ZH AL FaR R —20, 0 R AT RE &

%

FE P FRIR K T A R IB KA —E 1 2 e 1k,
U AT A e 5 DRI K SF- 6 A6 I SR A0 B g 1 1 A Y
RGUZA . Fi50 . Wk 5 B 18 2% 22 v B 0 1 149 ol
# WA T — B AEE H K EWFSE maBD-1 U1 6E
BE T LA

2 % X W
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Molecular cloning,sequence analysis and expression pattern of

B-defesin 1 in Megalobrama amblycephala

ZHANG Juan CHEN Si-si  HE Yu-hui HUANG Jin-hai
LIU Xiao-ling CHEN Xiao-xuan YUAN Gai-ling

College of Fisheries , Huazhong Agricultural University/Key Laboratory of
Freshwater Animal Breeding sMinistry of Agriculture/Freshwater Aquaculture

Collaborative Innovation Center of Hubei Province ,Wuhan 430070 ,China

Abstract The maBD-1 ¢cDNA partial sequence of Megalobrama amblycephala was cloned using
RT-PCR.,its distribution in different tissues and expression after pathogen invasion was investigated.
The target gene was then ligated with the Plasmid pGEX-KG vector and the pGEX-KG-maBD-1 was
transformed into the prokaryotic cell BL21 and expressed by chemical inducer. The polyclonal antibody
of the fusion protein was acquired by the immunity to rabbit and the titer of the antibody was measured.
The results showed that the length of maBD-1 open reading frame was 204bp,encoding 67 amino acids.
The maBD-1 gene was widely expressed in many tissues, and the expression in the head kidney and
spleen was upregulated along with the pathogen invasion. Western-bloting analysis showed that the anti-
serum had the ability to combine with the GST-maBD-1 protein.

Key words Megalobrama amblycephala; maBD-1; cloning; expression
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