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Abstract: To clone, express and characterize the antimicrobial activity of duck AvBDS, reverse tran-
scription polymerase chain reaction (RT-PCR) was used to amplify duck AvBDS5 gene from lung of duck
in the present study. Furthermore, phylogenetic relationships of the duck AvBDS5 with AvBDs from
other avian species and some mammalian beta-defensin 5 were analyzed. Sequence analysis showed
that the cDNA of duck AvBD5 consisted of 201 bp nucleotides, encoding a polypeptide of 66 amino
acids. The B-defensin has six conserved cysteines that form three disulfide bonds in a C1-C5, C2-C4,
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and C3-C6 conformation. It was demonstrated that duck AvBDS5 shared 97% amino acid homology with
chicken AvBDS5. The cDNA of duck AvBD5 was sub-cloned on pGEX-6p-1 vector to construct recom-
binant plasmid pGEX-duck AvBDS5. The recombinant plasmid was transformed into E. coli BL21 and

the bacteria were induced with IPTG. After purification, antibacterial activity of the purified recombi-

nant protein was investigated. In addition, effect of ionic strength on the antibacterial activity, and

hemolytic activity of the purified recombinant protein were investigated. It was demonstrated that a

32 kD protein in molecular weight was highly expressed. The purified recombinant duck AvBDS5 exhibited

extensive antimicrobial activity against 11 strain bacteria, including Gram-positive and Gram-negative

investigated. In high salt ions conditions, antibacterial activity of recombinant duck AvBDS5 protein was

decreased. In addition, the recombinant protein of hemolysis activity was extremely low.
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HHE N 60-100 . 1994 4E, Evans 25 P XY S g
P A 8 3 2 ARG g 2 Ik O 44 CHP-1
Al CHP-2Y; Bfife, R 3 AN KA FIEMEL K K
X AvBDI1 ., AvBD2 F1 AvBD3 (Jii4% y THP1, THP2
1 THP3)S, =4 AfTEAEXS . KX 8BRS | RS,
S K% 59 S5 B AR N RS B 3] 30 ZFhE B-Bi A

ZU & B-BIRER) T Z A AT (L RS0 IEIK
RY . RIERGRWIRAEE RGO RS
SN R ZR IS — B 2R BRI . R R,
TR KRR ENT AN E B-PiRABEA T 1Em
PUR G M, BEAS I AN . B S N AR
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HAi, © s AvBD2! | AvBDO! A
AVBDI10" e K FF B (0 ik, X e w41y B-Bif
EAEA T IS s, i B AS 5] 09 R 1
TR B LA AR i R e R T AR 9 AR A X
AvBDS5 11 ¢cDNA {57 P80t 51 4, MRGZHZ 5
BEE]— D E B-Bi R ILH, FEXHZ I A 17 [
TR 23 B LU e 44 o[RBT DA% Rk S 2 AR
FEI e AR ST A 3 1, Sk i — 2 O R B A R Y
5T 5 AR AL T BB AR T .

1 M5
1.1 ##

11,1 iRIEh4: 21 Hid SPF RN 3 X, i ER
Ml B2 B I R TR B AR S T S 58 s O AR

1.1.2 B kAR R KA T B A PR (BL21,
TG1) B H E Ak B 5 B w5 7R 12 5 B2 0 92 BT IR 77,
pMDI8-T #fkly 4 KT AEY A F], R
pGEX-6p-1 14 [ Gibco 2\ ], PUEKEK T (ATCC 2835).,
WERLPITIRE(CVCC 2140), KIHHFTH(DE3). #

http://journals.im.ac.cn/wswxtbcn



1690 wehFaHR

2011, Vol.38, No.11

FF AT (ATCC 9193) ., 4 B (7 3 45 BRI (ATCC
29213) . A A AT W (ATCC 29245) . L MAT 6
(ATCC 9027). X HHIVPITIRE(CT9-11-S11). 4R
P L FRFF B (ATCC 6529) . FLER R (ATCC 33222) Fllf
P ICHF T (ATCC 33222)34 0 [ v [ 24 24 W 82T

1.1.3  iXF: Ex Tag DNA R4l . T4 DNA 732 |
PRI N VI EcoR 1A Sal 1. IPTG W H K& 5E 4

Y8 Fl; RNA $2HL TRIzoI™ i & . M-MLV RJ§
S S | Invitrogen 23 A SRS RIS &
F b5 S E A 94 AR 2N ] GST Resin 8 4 AL
& A Novagen A H] .

1.1.4 314¥: H¥i GenBank FIE3ZAYA AvBDS
(NM_001001608) 3 K ¥ 91 % 1+ W X 51 4 P1/P2 .
P3/P4, ¥yl iAW TRARIA B 1),

‘ #1 FHRIERN PCR3IFF
Table 1 The PCR primers used in this study

51444 B Fr 3l

Primer name Sequence (5'—3")

FIA B EED) 7 A

Enzyme site introduced

P1 ATGCAGATCCTGCCTCTCCTCTTTGCT -
P2 TCAGGAATACCATCGGCTCCGGCAGCAGAA -
P3 GAATTCATGCAGATCCTGCCTCTCTTTGC EcoR 1
P4 GTCGACTCAGGAATACCATCGGCTCCGGCA Sal 1
1.2 FH* pGEX-6p-1 5 # 4 fiki pMD18-T-duck AvBDS5 17

1.2.1 & RNAREL: B2y 0.1 g &40, %
HE TRIzol™ a7 & )y T4 UL RNA, AR K 20 uL,
1.2.2 RT-PCR: [ %##% 40 uL K REAT, #F ik
RNA &l A =2£/K(DEPC 43, IRAIEBAS
—4~ 0.5 mL Eppendorf (EPYE& 1, fKIKJILA 50 pmol/L
OligodT 3 pL, 2.5 mmol/L dNTPs 4 pL, 70 °C /K%
5 min, JK¥ 2 min; T RAEFIA 538 —5E5
A 2% #iK (Buffer) 8 uL. 0.1 mol/L DTT 4 uL, 37 °C
JKI 2 min; BEAIA 1 pL M-MLV §UE 5% SR
%],37°C /K 2 h, BIl cDNA #iHi, 514910 P1/P2,
PCR 4" ¥4k R ¥4 Ex Taq"™ B FHULIAMEAT o SR A
FZ%0H: 95 °C 5 min; 94 °C 30 s, 55 °C 30 s, 72 °C
1 min, 25 MEH; 72 °C 10 min, ¥ IEEEHGFH 4 pL
PCR J*YITE 2% B NEWEEE RS T A T0) 20 Uk 5,
W ELLE R

123 ERETERFEISH: X HW KA PCR ™
YritAT ek, 5 pMDIS-T #Hiki##:, 4 PCR %E
J&, ¥ PR E 4 TR pMD18-T-duck AvBDS5 3%k 5T
ANl I NE Sl S e S /A U5 A
DNAStar AN P45 R 5 B E B-FiH R A
SIMELE S B-B I E S A HEIR )T 5 AT IR JE A L
B, IFL AR o3 A Hast e b G &R

124 EARERWMME: M EXRK
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B UI7 5538, ¥ EcoR 1 F1 Sal 1 PiABEYIAL 43
SUMA R By R TG Y, A RB Y
P3/P4,Ji] PCR ¥ M\ H 4 Jii ki pMD18-T-duck AvBD5
HATY GRS AvBDS HEH R B, H EcoR 1 il Sal 1 %
it V1K 15 AvBDS # [H W 5w B 3 A% 2k 3 1k
pGEX-6p-1 I, #4 % & 41 3 ik i ki pGEX-duck
AvBDS5, FFi#E4T PCR FIXUHGE YIS A, 5 BH 4 o pr 7
I

1.2.5 =45 AvBDS WIIESRER AL K HbE
#2H Fikl pGEX-duck AvBD5 #4k KIHFF# BL21,
PRBCAA IS AE S A Amp 19 LB 55383890, 37 °C ¥
DilEFR 2 ODgoo [HILE] 0.5 BHINA IPTG (&M N
0.6 mmol/L)i#f1715% . 4rAl#E 2. 3. 4. 5. 6. 7h
BURRE, INAGE B /) PBS (pH 7.4)F1 SDS #Eik ¢
o, Z Wb 10 min J5 VKB, RE AT
SDS-PAGE Hiyk (FRIZIEHE N 5%, 41 B 12%),
SO g, WK ORI bia, J+H
HZFARAGE T 0, e EARANRSE
i, %M Novagen 24 w) 12 [ 2l Ak 370 G d W 45 2
TR alifl . Wil . ErERGENT, JFE 4
W BREE .

1.2.6 E:HFS AvBD5S-GST S EBHIMEEHENE
E: RHEE T EOE E EAM AvBDS-GST filh
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FEAMPUE D K 112 PR R R &
R, SR JE AR Y B J2 A R AN 2
2x10° CFU/mL, SfHCIE PBS (pH 7.4)%: B 4119
AVBDS5-GST @& M, KWESH N 10, 25,
100 mg/L, 435 250 pL A JGR B 04, R
B PBS Xt R, A3l W R BRAE TR S R 10 pl &
b, BHE3IANEL, 37 CHR%IEET 3 h G, 88
10 100 puL AR B2 35 57 55 (LB:PBS 24 1:1 000),
dkgl 37 °C IR E 3 h, K45 EHE S MAVEAS [F A%
BOARRE, R 4 X 200 pnL FERNEE SR B
JEAR L, B i 3 AT, 37 °C B FRAER E
18 h J&, MEIFiCk B E BT A s 4k
i, WO RIFBEEE R 3 A8 TR IR AR & 7% 111
(EAE R 2 R R BE A it R PR Vs it o AR I 4 o 2 R
AR BT 5 148 T b i A B, T4 AT
FETE M AR R T LRI, AT 19 A7 0 R
(%)=1F 1% 20 B %5 /BA P % B8 40 T 8 x 100%., &4
FESAR 3 A PATINE, O 41

1.2.7 NaCliRE X ELHES AvBD5S-GST RS E R
BUEMERS M R IR ERE
FCAT B ) A — o 2% [ BH P 7 (4 o (o R A BR B M A
TR, 2 B 25 88 1 /K PR A A A (NaC ) A 1R
AU E 510 0, 20, 50, 150 mmol/L. #RJ5
IR AN A NaCl ¥k BE /Y 22 op Wi i e B2 28 175
AVvBD5-GST & HHE & 100 mg/L, 4$HL 250 pL 4
SUIMATC T 2508 AR NaClyk B B BERAE A
BT RE, 4353 1) B A I A A T 5 759 10 pL.
HiZ3ANEE,37°C RFEE 3h/5, &8 050m
100 pL AHNE NaCl ¥ B2 22wl i IRk B 45 57 4, 4k
2 37 °C IR % & 3 ho LN 1.2.6,

1.2.8 E4HHY AvBD5-GST Fi & & A X iR MIE M HY
FM0: JHJCH PBS (pH 7.4 K57 GE S 21 40 Mo B
2%-3%, H PBS fii Bt EE411S AvBD5-GST il &5 8 H,
LU E 4T3 A 100, 250, 500 mg/L, B 20 pL 4351
IMATCE B, [WEHE PBS BATEXT R, 0.2%
Triton X-100 JyBHPEXTRE, Z350 ) &45 M A 180 pL
T BEUF B 2L 40 M . 4 3 AN, 37 °C I F 1 h,
1 000xg #5.0> 10 min J5HFiE, MR OOLE T
W ODseo (HIF 1T ML AEEL, ¥ 146 £ (%)=(OD n

—ODpgs)/(ODrsion-100~ODpps) " o B HE SR 3 4N F
FRNE, BOFHE.,

1.2.9 it HH: 458 LUTF bR ER R T
BARYIR T SAS(1996) ik ) ANOVA Wb AT )5
KT

2 iR

2.1 §5 AvBDS WEREZESFIIS

AR GenBank #3213 AvBDS )5 [A
FEo, Bt Y, ARG AEZHZ] cDNA iy
#2200 bp FeSFHEM HEHE F B, 5 HIEHE
RANHTF (B 1) #4512 B o3 pMDIS-T ik,
VB 5E A BV Y BB AT A BRIy o o3 A R i
JBeeh 201 NBRIRALAL, RS 66 PR IEREEE, 7
FTHEH 6 MiERSF IR PR, 43077
T Cysl—Cys5. Cys2—Cys4 il Cys3—Cys6 3
Xt (R 2), K] DNAStar H1 MegAlign % {4%F
LN AvBDs MBI FL2E 2h ) B-BifH & 5 S 3
JE AN HEAT Lo 2 i 4 F st G AR, 28 [R5
PEOMT I, %3N 539 AvBDS & FE 1R 7 41 [A]
E, N 97% (B 3). Wik, AT B g
AVBD5 . B iz F K ¥ 51 5% A GenBank (% 53¢ 5 :
JF949720).,

200
100

Bl 1 B AvBD5 RT-PCR =4 883K 5 #7

Fig. 1 Electrophoretic analysis of duck AvBDS5 RT-PCR
products

: 1: 1 AvBDS RT-PCR =#J; 2: DNA marker.

Note: 1: Duck AvBD5 RT-PCR products; 2: DNA marker.
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T T
Duck AvBDS MQILIEILLFAVLLLML@AEPGLSLARGLPQDQERRGGFgSHKSQPPGIGRIGLQSKEDF%RSRWYS

Chicken AvBD5 MQILMLLFAVLLLMLI]}]AEPGLSLARGLPQDQERRGGFQSHKSQPPGIGRIGLQSKEDFQRSRWYS

2 B8 AvBDS EEHSHMEEEF S5 XA AvBDS SEE T
Fig. 2 Alignment of amino acid sequences of duck AvBDS and chicken AvBDS
TE: 1o T RIRAR R F 2 AR HL%E B 43 7 9 R Y 307 2 20 MM ITHE Y R [ 1 A B R
Note: 1: The conserved six cysteines (C) are underlined and linked to show intramolecular disulfide bond connectivity; 2: The amino acids
that differ among respective AvBDs are framed.

Chicken AvBD1 (NM_204993)
—_ Turkey AvBD1 (AF033337)
Chicken AvBD3 (NM_204650)
I: Turkey AvBD3 (AF181953)
_______________ { King penguin AvBD103a  (P83429)

King penguin AvBD103b  (P83430)
{ Chicken AvBDS8 (NM_001001781)
Ostrich AvBD8 (P85116)

Chicken AVBD4 (NM_001001610)

l: King pigeon AvBD4 (DQ860106)
_____ L Ostrich AvBD4 (ABK40533)

r Chicken AvBD5 (NM_001001608)

L [Duck AvBD5 (JF949720)]
Chicken AvBD9 (NM_001001611)
Duck AvBD9 (EF431957)
Quail AVBD9 (GQ985499)
Chicken AvBD14 (AM402954)
Chicken AvBD10 (NM_001001609)
Duck AvBD10 (EU833478)
Quail AvBD10 (HM452158)
Chicken AvBD13 (AY621315)
Chicken AvBD11 (NM_001001779)
Chicken AvBD7 (NM_001001194)
Ostrich AVBD7 (P85115)
Chicken AvBD6 (NM_001001193)
Ostrich AvBD2 (P85113)
Turkey AvBD2 (AF033338)

----  Chicken AvBD2 (NM_204992)

Duck AvBD2 (FJ465147)
Mouse beta-defensinS (NM_030734)

L e ’—: Norway rat beta-defensinS (NM_001037549)
Cattle beta-defensin5 (NM_001130761)
s LR EELE L LT T TP r Chicken AvBD12 (NM_001001607)

186.8 . . . . . . . \ . )
180 160 140 120 100 80 60 40 20 0

Amino acid substitutions (x100)

3 BSAVBDS EESHEME p-BHERMANY B-FHIR 5 BERFHEUM D
Fig. 3 Phylogenetic relationships based on the amino acid sequences of the duck AvBDS5 and other AvBDs and
p-defensin-5 from some mammalian animals
TE: AN HER) A AWEFE P TS AvBDS JEK; 555 NN FEN B8 55 40 SR ARG .
Note: The duck AvBDS5, sequenced in the present study, is boxed. Access numbers are in parenthesis. Branch lengths represent genetic dis-
tance.
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2.2 ELHME AVBD5-GST Bt & EBQ FIAFA L
A PCR ¥ M EHFk. pMDI18-T-duck AvBDS5

HATY RS AvBDS HEK R B, H EcoR 1l Sal 1
XUBE VIS AvBDS K7 70 B 21 J5 R 26 38 3 Ak
pGEX-6p-1 I, B FKIEFTR.Z EcoR 1 Fl Sal T 3
filg UJF1 PCR %7€ S 7, 5 EWZABSHW
FHFH %, & SDS-PAGE HLIK%E R ER, ¥
FENEESEASEREOH A — 50 B0 EE

SAH 5N 32 kD MATLiES 2-7h ),

1 2 3 4 5 6
- P
= [ REY Y -
. Ll ] ‘ m

e

]
[ -,
—
we =

Tk E IO WAL 2 E A T, Rika bR
AR 46%. 55 1Y T VA 20 i 28 5 0 R 2L i
Jo, r U b MU E #5147 SDS-PAGE HLIK,
45 B 5 R KHATM AvBDS5-GST Filt 4 & M 75 UL IE
., KM 210 AvBDS5-GST il & & 11 UL R 1
H I RAETE T E.coli BL21 1,100 mL 5 S ¥ £ 4l
fbia, I3RS 13.52 mg M4lifb . SDS-PAGE
fr N, W ULZ 32 kD WA AR, SR 0 E H R

NIRRT (18 4)

4 ELRS AVBDS-GST RS EAMRIESA L
Fig. 4 Expression and purification of recombinant duck AvBD5-GST

el B 20 A, 30 glifbER A 40 BRI BT Marker; 50 CiE T

i Marker.

6-11: IPTG 5% 2-7 h Ja @ A B #ik; 12: GST&HEH; 13: &HH

Note: 1: Supertant; 2: Inclusion body; 3: Purified protein; 4: Protein marker; 5: Total protein of BL 21 containing duck AvBD5-GST without
IPTG induction; 6—11: Total protein of BL21 containing duck AvBD5-GST on 2—7 h, after induction with IPTG; 12: GST protein; 13: Protein

marker.

2.3 EHE AVBD5-GST A ERARIREER
GST BB

AR 50 2R FH TR 9 1T B E E LTS AvBDS-
GST fill & 25 (R GST ARZEHR (AT 4 i >4 FCBHPE B
A7 P22 R TR AP BRTE E (B] 5). S5 SRR
PG AvBDS5-GST fil & 8 A FZEAAT I . 3L
TR TR R 22 % T DT A EL AT B0 A 410 B 3 1 (P<0.01);
XTERMATER . PUBKERES . & 5B FF . KB .

R FVRTVD T DR | 46 8 (0 7 28 SR T R B ALY T T TR
AT TR R T 3 R (P<0.05); X G i T A 4 1
TEPERSS, (Y EH R E HIAF] 100 mg/L, A A
B E MG PE(P<0.05) . 7EHH A MR 0-100 mg/L
XAMBERE VLRI, B R R B B3N, b
TEPERE TR . GST FR% 8 1 JLF- X BT I 2 1R 05 A 4 1
YER, PIFhER FOx T 45 B 415 AvBDS-GST il
HEARA —ENWPURER S
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Micrococcus tetragenus Lactobacillus
—&—rAvBD5S —{1—GST ——rAvBD5 —F+——GST
120 120 [
S 100 S 00— —— )
T 80t S 80
= ‘I\. S
7z 60 r 7 60 r
= = -
E a0 | S 40 | -—I\.
g g
226 m 20 r
0 1 1 1 0 1 1 ]
0 10 25 100 0 10 25 100
Protein concentration (mg/L) Protein concentration (mg/L)
Bacillus cereus Staphylococcus aureus
—&—rAvBD5S —{3+—GST —&—rAvBD5 —(3—GST
120 J: 120
N 100 —E-— —f— = :\c‘ 100
T 80 \ T 80t i
2
2 60 \E\ % 60 |
S 40 f T 40 |
g g
A 20 m 20
0 1 1 i) 0 1 1 ]
0 10 25 100 0 10 25 100
Protein concentration (mg/L) Protein concentration (mg/L)
Pasteurella multocida Proteus mirabilis
—&—rAvBD5 ——GST —8&—rAvBD5 —{}+—GST
120 I 120
& 100 ¢ W & 100
T 80 S 80 ¢
e g
7 60 r 7 60 r
= = =
8 40 r \. 5 40 r
g i
m 20 726
0 1 1 ] O 1 1 1
0 10 25 100 0 10 25 100
Protein concentration (mg/L) Protein concentration (mg/L)
E. coli Salmonella choleraesuis
—— rAvBD5 —+— GST ——rAvBD5 ——GST
120 I 120
S 100 C B S S S 100
T; . <;\.\_= .T;, w |
£ . g
72 60 r 7 60 r
= =
5 40 5 40 r
2 3]
< <
a 20 7 s 20
0 1 ! ) 0 . . )
0 10 25 100 0 10 25 100
Protein concentration (mg/L) Protein concentration (mg/L)
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Salmonella pullorum Pseudomonas aeruginosa
—&—rAvBD5 —(3—GST —&—rAvBD5 —{1+—GST

120 J: 120
o I
& 100 L\i\\:ﬁi—% SR100
T 8 | _ S 80 |
= 1 —= e —
72 60 r 7 60 r
= =
540 540
2 3]
< <
o 20 v 720

0 1 ) ) 0 L L )
0 10 25 100 0 10 25 100
Protein concentration (mg/L) Protein concentration (mg/L)

Bordetella bronchiseptica

—B—rAvBD5 —+—GST

120
S 80t
5 60
i
8 40
3
m 20 r
0 1 1 1
0 10 25 100

Protein concentration (mg/L)

5 E:HS AvBD5-GST EAH GST IRZEERIMEE Y
Fig. 5 The antimicrobial activity of recombinant AvBD5-GST proteins and GST protein

2.4 NaCliREELH AvBD5-GST S5 & BT 2.5 F4ARS AvBD5-GST A& ERMIAME MR

Eibrkd:nb-A0) A
WE 6 iR, EHWE NaCl &£ T, @40 T AvBDS-GST fl& & X 15 1 21 41 g

AvBDS5-GST fill & 8 X 2 23 M 2 AT B A4 i PR 25 I 3% 1 B ARG (ER 2 S AvBDS5-GST Filt & 28 11 ik
€678 2 BRI A0 I I VE A R a3, BER AR FEN 500 mg/L BHE MG 7.47%), 5 B %X}

#(P>0.05). HEAH HE 22 5 AN 3 (P>0.05) (3 2).
Pasteurella multocida Staphylococcus aureus
100 100 r
S 80t S 80 !”’P’/—/‘
F 60 E 60 F
L = L
FoaFE— O T 40t
2 2
Q Q
& 20 & 20 F
0 1 1 1 0 1 1 1
0 20 50 150 0 20 50 150
NaCl concentration (mmol/L) NaCl concentration (mmol/L)

6 7EAFE NaClKE T, 100 mg/L 9 EHAS AvBDS-GST R & EHMIRAEEE
Fig. 6 The antimicrobial activity of recombinant duck AvBD5-GST protein with 100 mg/L under different NaCl concentration
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<2 E4HE AvBD5-GST fi & EARA N E 4

Table 2 The hemolysis activity of recombinant duck

AvBD5-GST
A HE W T I 1
Recombinant protein concentration (mg/L) Haemolysis (%)
P 1 HE
WEX.T,..\(PBS) .
Negative control
100 2.87+1.98
250 5.17+1.72
500 7.47+0.99
P F HE i -
PR 4% B8 (Triton X-100) G0

Positive control

3 it

A RS kXMWY ABDS (NM_
001001608)AYFE A, & itHe k549, FIH RT-PCR
77 DN %) il JiE 21 21 v B S AVBD JE[H ., 275
T RE R, LR K/ A 201 bp, i 66 N EIEMR
BRI, W& 6 MBS R R, 537
I FIIERL Cysl—Cys5. Cys2—Cys4 Fil Cys3—Cys6
I3 X A, XS BB E A AL s
LR A & BH S 2 R RN g K M S SRR
XAEEHXT T AvBDs BT REAE IR O, it
DNAStar ) MegAlign FAFH4 1% 3L P ) 2 L 12 )T 51)
5 HE AvBDs #4750 4L, KIS AvBDS FIXG
AvBDS [ R 97%. 15 AvBDS FIfiFL3h ¥ 1)
AvBDS [RIJEHRAR, S5/NRMFETEENA 25%. X
Pl Bl 42 ] RE 2 HE AL AR v, A (R4 b T I S ] )
SRR 28, AL KT & AR S BT B,
WAL T 225,

B2 S 0 T A rh e = IR HIL], B R AR
MBS T R oL A A P i, T2 T 2 A TR 4k
BLI (A BOULRNEE . BH B T 8 AL 2 K58 i) &
FEPUREERT S, e B-B AR X R P 2K
Y G e IR, A6 8 285 R M e e v R 45 R AR
Mo EJVERR AR, T2 & B-BhlHER X == [
PEB DL > FBAPE B R A BB AR 1 AR
TR MR RIERG, 76 RHATE R L E A
AvBD5-GST @&, 5HE B-BiE —H, =4
& AvBDS5-GST Fill & 45 F REAE X Al B 2 MOAT 7 . &7
ST A |« 22 201 O [OAT IR AN FLR B ZE N Y 11 Fof
A 27 AN R R BE AR T . A AR R
FEZ 10 mg/L BF, XFZLERTE . Al B 2T B A 4K
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SERAMENVE R o FATRZ E A E A BARSE GST thitfT
TETE PRI, 45 RRY, ZnEEAANEAH
[Z RGN I ) 1R R A 3 e - S RS E N R T
Moo HARSEFANTXT T & B-Bi A R BT B A 52
RVEHE, R R 2B R E AT R i3k S T K A BT
AR AT 118 5 7 T XU 235 K (G 7K RIS i ) 1 BH 2
FPECHE IE A for AR 2 R) 118 Ak, R TR FRZE Y
I 10 2% XoF 40 A 1) 400 1 R VA BT AN [ 39 AvBDO i
2% PR IO T R 2 G B PR B A R I R B, T
PIR R G # ARG . OBkl MR
B R FE U 1T R L 3 Il fE N, AR5
E LTS AvBDS-GST #illA 8 A R 2E AT T il
LR 1 P 00 S PR, T T e e AT R A 40 7 4
ARG, HEMX AT RS B RIS A B L5 A — 2
6 & B Em Wk B NaCl & fF 20 & 4
AvBDS-GST 2 1 Bl — & 52, 1 6E i T3k 5
— VR T 11 B BH B 5 0 2k B S - 22 KA
e EE A BN TE B, LT B R BT AL,
AT REAR T HPU R i . S AvBDS-GST @l d
T E I, A2 R G E, X S
BRI 40 2% 7 AR R o 7 R I AR S T )
FHEAE T HE AR

4 4

AT FE G il IE 1 2 b 4 34 50 AvBDS LA,
I A BER/INR 201 bp, Zi 66 R IR
5 AvBD5 534 AvBDS Z &R R U R 97%. H4
5 AvBDS5-GST il & 8 [T i 29k 32 kD, %5
I FIXAS EZEFT IR . AT R AIEAT I . FLER A
Z AR C AT S XA M . 7Em R EE NaCl
FIZAETT, 8 A X 22 A8 M L CFT B N 4 8
R 2 R A O B TR TR R AR . A, 1 A R X
I 2T 290 360 TG BH J 5 I 3 4

2 % XM

[1] van Dijk A, Veldhuizen EJA, Haagsman HP. Avian
defensins[J]. Veterinary Immunology and Immunopathology,
2008, 124(1/2): 1-8.

[2] Sugiarto H, Yu PL. Avian antimicrobial peptides: the



AT G BB s SRR . Bk R IUERP A

1697

(3]

(4]

(3]

(6]

(7]

(8]

[9]

[10]

(1]

defense role of PB-defensins[J]. Biochemical and Bio-

physical Research Communications, 2004, 323(3):

721-727.
Higgs R, Lynn DJ, Gaines S, et al. The synthetic form of a
chicken identified in silico is

novel B-defensin

predominantly active against intestinal
Immunogenetics, 2005, 57(1/2): 90-98.

Kawaguchi A, Suzuki T, Kimura T, et al. Functional

pathogens[J].

analysis of an alpha-helical antimicrobial peptide derived
from a novel mouse defensin-like gene[J]. Biochemical
and Biophysical Research Communications, 2010, 398(4):
778-784.

Evans EW, Beach GG, Wunderlich J, et al. Isolation of
antimicrobial peptides from avian heterophils[J]. Journal
of Leukocyte Biology, 1994, 56(5): 661—665.

Evans EW, Beach FG, Moore KM, et al. Antimicrobial
activity of chicken and turkey heterophil peptides CHP1,
CHP2, THPI1, and THP3[J]. Veterinary Microbiology,
1995, 47(3/4): 295-303.

Xiao YJ, Hughes AL, Ando J, et al. A genome-wide screen
identifies a single B-defensin gene cluster in the chicken:
implications for the origin and evolution of mammalian
defensins[J]. BMC Genomics, 2004, 5(1): 56—67.

Hata TR, Gallo RL. Antimicrobial peptides, skin infec-
tions, and atopic dermatitis[J]. Seminars in Cutaneous
Medicine and Surgery, 2008, 27(2): 144—150.

Ma DY, Liu SW, Han ZX, et al. Expression and charac-
terization of recombinant gallinacin-9 and gallinacin-8 in
Escherichia coli[J]. Protein Expression and Purification,
2008, 58(2): 284-291.

Wang RQ, Ma DY, Lin LJ, et al. Identification and char-
acterization of an avian B-defensin orthologue, avian
B-defensin 9, from quails[J]. Applied Microbiology and
Biotechnology, 2010, 87(4): 1395—-1405.

Milona P, Townes CL, Bevan RM, et al. The chicken host
peptides, gallinacins 4, 7, and 9 have antimicrobial activ-
ity against Salmonella serovars[J]. Biochemical and Bio-
physical 2007, 356(1):
169-174.

Research Communications,

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Yu PL, Choudhury SD, Ahrens K. Purification and char-
acterization of the antimicrobial peptide, ostricacin[J].
Biotechnology Letters, 2001, 23(3): 207-210.

Thouzeau C, Le Maho Y, Froget G, et al. Spheniscins,
avain B-defensins in preserved stomach contents of the
king penguin, Aptenodytes patagonicus[J]. Journal of
Biological Chemistry, 2003, 278(51): 51053—-51058.

Ma DY, Wang RQ, Liao WY, et al. Identification and
characterization of a novel antibacterial peptide, avian
B-defensin 2 from ducks[J]. The Journal of Microbiology,
2009, 47(5): 610-618.

Ma DY, Liao WY, Wang RQ, et al. Two novel duck anti-
bacterial peptides, avian B-defensins 9 and 10, with an-
timicrobial activity[J]. Journal of Microbiology and Bio-
technology, 2009, 19(11): 1447-1455.

Yang YR, Jiang YB, Yin QQ, et al. Chicken intestine de-
fensins activated murine peripheral blood mononuclear
cells through the TLR4-NF-kB pathway[J]. Veterinary
Immunology and Immunopathology, 2010, 133(1): 59—-65.
Derache C, Esnault E, Bonsergent C, et al. Differential
modulation of B-defensin gene expression by Salmonella
Enteritidis in intestinal epithelial cells from resistant and
susceptible chicken inbred lines[J]. Developmental and
Comparative Immunology, 2009, 33(9): 959-966.

van Dijk A, Veldhuizen EJA, Kalkhove SIC, et al. The
B-defensin gallinacin-6 is expressed in the chicken diges-
tive tract and has antimicrobial activity against food-borne
pathogens[J]. Antimicrobial Agents and Chemotherapy,
2007, 51(3): 912-922.

Soman SS, Arathy DS, Sreekumar E. Discovery of Anas
platyrhynchos avian B-defensin 2 (Apl_AvBD2) with an-
tibacterial and chemotactic functions[J]. Molecular Im-
munology, 2009, 46(10): 2029—2038.

Yu K, Park K, Kang SW, et al. Solution structure of a
cathelicidin-derived antimicrobial peptide, CRAMP as
determined by NMR spectroscopy[J]. The Journal of Pep-
tide Research, 2002, 60(1): 1-9.

SAS Institute. SAS User’s Guide: Statistics. Cary: SAS
Institute Inc, 1996.

http://journals.im.ac.cn/wswxtbcn



