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Abstract: The objective of the study was to clone avian B-defensin (AvBD) 3 gene from goose tissues, express the recombinant
AvBD3 protein in Escherichia coli, and determine its antimicrobial activity. The mRNA of goose AvBD3 was cloned from spleen and
bursa of Fabricius of the gooses by RT-PCR. The sequence analysis showed that the genefragment of AvBD3 contained 182 bp, and
encoded 60 amino acids. Homology analysis showed that goose AvBD3 shared the highest percentage of amino acid homology
(100%) with chicken AvBD3. The cDNA of goose AvBD3 was sub-cloned into BamH | and Sal | sites of pGEX-6p-1 vector to
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construct recombinant plasmid pGEX-goose AvBD3. The recombinant plasmid was transformed into E. coli BL21 and the bacteria
was induced with IPTG. It was demonstrated by SDS-PAGE that a 31 kDa protein which was equal to goose AvBD3 protein in
molecular weight was highly expressed. The purified recombinant goose AvBD3 exhibited extensive antimicrobial activity against
twelve bacteria strains, including Gram-positive and Gram-negative investigated. At high salt ions conditions, antimicrobial activity
of recombinant goose AvBD3 protein against both Staphylococcus aureus and Pasteurella multocida decreased significantly. In
addition, hemolysis activity of the recombinant protein was extremely low, and the recombinant protein remained antimicrobial

activity under different pH values.
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Table 1 CR primer sequences and predicted product lengths

Primer name Primer sequence (5'-3') Enzyme site introduced (underline)
P1 GAACTGCCACTCAGTGCAGAAT -
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P3 GGATCCATGACTGCCACTCAGTG BamH 1
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Fig. 1 PCR products of goose AvBD3. M: DNA marker; 1:
PCR products of goose spleen AvBD3; 2: PCR products of
goose bursa AvBD3.
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MRIVYLLIPFFLLFLQGAAGTATQCRIRGGFCRVGSCRFPHIAIGKCATFISCCGRAYEVDALNSVRTSPWLLAPGNNPH
Chicken AvBD3

TATQCRIRGGFCRVGSCRFPHIAIGKCATFISCCGRAYEVDALNSVRTSPWLLAPGNNPH
Goose AvBD3

2 18 AVBD3 EFHESHEERFY S NAIIE AvBD3 S EER F 589 LR

Fig. 2 Alignment of amino acid sequences of goose AvBD3 and chicken AvBD3.

Chicken AvBD3 NM_ 204650
Turkey AvBD3 AF181953
King penguin AvBD103a P83429

King penguin AvBD103b P83430
Chicken AvBD7 NM_001001194

Ostrich AvBD7 P85115

Chicken AvBD6 NM_001001193
Chicken AvBD4 NM_001001610
King pigeon AvBD4 DQ860106

Ostrich AvBD4 ABK40533
Chicken AvBDS NM_001001608

Goose AvBD5 HM452159
Chicken AvBD8 NM_001001781

Ostrich AvBDS P85116

Chicken AvBD9 NM_001001611
Duck AvBD9 EF431957

Quail AvBD9 GQ985499

Chicken AvBD13 AY621315
Chicken AvBD14 AM402954
Chicken AvBD10 NM_001001609

Duck AvBD10 EU833478
Quail AvBD10 HM452158

Chicken AvBD11 NM_001001779
Ostrich AvBD2 P85113

Turkey AvBD2 AF033338
Chicken AvBD2 NM_204992
Duck AvBD2 FJ465147

Mouse BDF3 NM_013756

Norway rat BDF3 NM_001037548
Chicken AvBD1 NM_204993

Turkey AvBDI1 AF033337

....................................................................................... Chicken AvBDI12 N“_o("oo]&o?

207.3

200 150 100 50 0

3 HZAVBD3 EESHMME p-FFHERMEE 1) B-BifilR 3 ERRFEH UK D

Fig. 3 Phylogenetic relationships based on amino acid sequences of the goose AvBD3 and other AvBDs and B-defensin 3 from some
mammalian animals. The goose AvBD3 identified in the present study is in the box; Due to GenBank on NCBI no longer accepts
nucleotide sequences shorter than 200 bp from 2011, the goose AvBD3 gene wasn’t assigned accession number.
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AR R 2 300 mg/L., XFalifb)E B8 [T
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HAE PR 12 FhANE BT TG (8 6). 45 s,
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5 EHHE AvBD3-GST e EAMRIES 4k

bp M 1 2
400
300

200
100

4 EEFRK pGEX-AVBD3 B PCR K MEGI 4 &

Fig. 4 Identification of recombinant plamid pGEX-AvBD3 by
PCR and enzyme digestion. M: DNA marker; 1: PCR product of
pGEX-AvBD3; 2: pGEX-AvBD3 digested with BamH | and Sal I.
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— - -
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Fig. 5 Expression and purification of recombinant goose AvBD3-GST. 1: GST; 2: purified GST; 3: purified protein of goose
AvBD3; 4: inclusion bodies with goose AvBD3; 5: supertant; M: protein molecular weight marker.
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Fig. 6 The antimicrobial activity of recombinant AvBD3 protein with various concentrations against twelve bacteria by

colony-counting assays -~-GST; —+G-AVBD3.
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Fig. 7 Effects of salinity on the antibacterial activity of goose AvBD3 against S. aureus or P. multocida.
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Fig. 8 The antimicrobial activity of recombinant goose AvBD3 against B. subtilis under different pH treatments.
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RIMFES 58 1.06% . 3.19% . 4.79% , S5EAYEXT I
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Ffd (A5G AvBD3 S 5l FLsh Wi B-BhfE =
3L (UNELE B-BItIE 3) MIURMEARAR, M ERWIRY
AvBD3 K& PR 7 TERR I s 5 e 1

FURT, 38 5P TR AR AR B R & &l
e O FRAT S B R BT B, MK R ERIE RS
e HMRIERGEZ —, ARTEE R GST A il
HRIERG O LN FEEF L T 4450 AvBD20 |
AvBDOMI | AVBD10M¥ | %3 AvBDOPOIE Py 11 %
& AVBD il 5, Z TSR GST Ml G £k
RGeS T E PR T RN, R
KFEAY B L AR RN, O B KA R R A AR 5
WA, FTUCRBETE KB AF o rh Rk s Hak,
GST fil & 33k RGE AR MG 5 1 F LATCHE P £
WAL e, XREARE ORI A & A 2 8

Bl fr, A S E EREMAERK,
ARG TS RS AvBD3 M BT T
PE, WIIFEETHA GST bR EHARS AvBD3 &
F, PUEE N E 25 R BoR, & AvBD3 & 418 [ %t
iR ZE AT I . & S A TEAT IR . 4 (LR A BR1A
22 70 P U DT AR AT T 1 B TR MR, X K
FAFETE . XS EURITA . FEEELUTTICH . IR .
W TR FLAT TR PO PL AT MRS, X DOERBR A . ARtk [T
FEB PTG M — %, 1 RS AvBD3 S (I TEAR
[Fi] R 2 2% A1 A B A7 A B S P B 1, xR
B8 AvBD3 41 (A ANEHA iU E s, R
XoF BB RE 1) AR A A AR SR AR E M, X5 van Dijk
ZEBNF Zhou SR — 3, X FEAMUEM T & B-
B A 28 EL A T 1S B RIS R R R AR X BAE S —
PR, CAMSUE T GST b %A BUi s 1k,
[H XS AvBDs Y40 18 &8 f IR 7 A7 GST 4R 4
i Bl g AR08 AR s S R S A —5 . TS
S W P A0 B b e = AR HLR T 2 O A AL AL
P Z PR E R, Wik, & B-FitE N —
Fifr BH 25 7 22 B 26 AR 1) B 480 AL 1 A0 48 A S 1
I B0 SR, A S T S s rp 4 TR AR B,
AR, A SEH A UER T S 100 mg/L 13 AvBD3
HEHAFERAE SRR FWE (150 mmol/L) ME&MFT,
hfe & PO TGP, 2R KR, X 50
AVBD9 7 150 mmol/L NaCl /& H R 4/5 5 A 5t i i
AR IE Z5 Y HI AR, [t AvBD3 414 1 it % 56
e B THE (0 mmol/L~150 mmol/L) , X i i il
R0 TR TG P AN T AR 106 D v S 8 Uk R AR A 5
XF 4 AvBD3 21 25 IR S PR AR TR, O TR
SR EE NaCl Xt i ki M 1952 i, Goldman 454k
4T hBD-1 KD, WS A R [l R v i
TRPLETE AR, S5 5RER Y NaCl ¥k EEM 50
mmol/L T+ %] 125 mmol/L B, hBD-1 36 2w
T WK SR 1 12% . Meegalla 25 i 58 2 B, 24 NaCl
e M 20 mmol/L Tt 3] 150 mmol/L i, hBD-2 (1)
PO TS PR B2 e 1 1/80°0 {HL£8 B vk JiE J2 fn o]
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ST IR DU R IE PR AN RIS 2, X IE T 23R
ITES TR BB TS PR TR R . AWEEAE RIE R,
1 AvBD3 HZH £ O G £1 20 i JT U il 3 1 DL K e
WG T 2 PR AR AL AL A FR 1R o X SERESESE RN H R &
B-Biy A 2 FE A AR N — Rl R A IR BT AR R A
JE AR N A LT el e AR G 1 RIS AR E

4 %

A WF 5% DA T8 B 92 1G4 41 40 v v B B 9
AvBD3 J: [, iZFEH R BrR/N Ry 182 bp, gt 60 4>
AHEMR . ¥ AvBD3 53% AvBD3 1) 2 LR W] 5 1
N 100% . FEAK AvBD3 Gl A EH S TR KN HR
31 kDa, ZEMAEHEA ) WEHURETETE. EmEhE
FUWERMT, ZEARAX &AM RENZ
M L FCHAT B M 0 R AL, (R B B
BIGPE, Ak, % E RS AvBD3 2K 4 XS LT 40 1)
Vs LT A AV L B R Rl 8 1) 2 Ak ELA R
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