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Secretory-expression of Antimicrobial Peptide Abaecin from Bee in Bacillus subtilis
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Abstract: A recombinant plasmid pGplat containing the coding gene of abaecin was constructed,
and it was transformed into B. subtilis 1A751 to express antimicrobial peptide abaecin. The
overlap-extension PCR method was used to splice the recombinant plasmid pGplat. The construc-
ted recombinant plasmid with multi-copy expression cassette was transformed into Bacillus subti-
lis strain by electroporation, positive clones were screened and inoculated to LB medium for ex-
pression under induction of maltose. The sample of culture supernatant of B. subtilis 1A751 was
treated by vacuum freeze-drying. Western blot assays were applied to investigate the expression
of the abaecin gene in B. subtilis 1A751. Bioactivity of abaecin in culture supernatant of B. subtilis
1A751 was tested with plate diffusion method. The results showed that the secretory-expressed
abaecin was identified by Western blot, and there is a strap at 3.9 kD. Bioactivity of abaecin was
tested with plate diffusion method, and it had high bacteriostatic activity against Gram-negative
bacteria as E. coli and Salmonella pullorum. These results indicated that bioactive abaecin could
be expressed in B. subtilis 1A751, which lays a foundation for further study of new efficient pep-
tide antibiotics and feed additives.

Key words: antimicrobial peptide; abaecin; secretory-expression; overlap-extension pcr; Bacillus

subtilis

%5 B H#5 :2009-05-25
TEHRA 2 (1979 40 527 I L 32 i AL A 1 o 25N 50 135 98 M40 F 9 S 5 E-mail : 1i1i523523@163. com
* BIAEE fEH = (1963-) , E-mail: giaoshy@mafic. ac. cn



1682

OB OB OE ¥ M

40 %

AR PUA RAEFR N gz L EE K
WA RSSEIERERFE " mTERE. &7
it XU A8 2 K 240 TR T 24 1k ) 7 A ™ R N 2
JR . B0 P KA B e B R0 1 R G e MR L OF B AL
TR T8 T o sk B, Tt B e IR B H AR R AR
B o AHR KRR RIRMERS 21, B Tk 2% 5 bt
PR LA s TR b 366 PR T 1) vk A ol A2 H
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Table 1
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1.1 ##

LT MR RIBHFE DHs, 832 25 40 i
W B RARAEDEARA RTTAE A A 38 R T IR S
H ] 5 8 I Tl A 0 T R R 0 DR A 5 i R AT R
1A751 3 i T The Bacillus Genetic Stock Center
(BGSC); i ki pHCMCO5 , i ki pAXO1, 2442 3 3k
Bk pGI103 H1EH J 56 =17

.12 EEH 25 ol B A% R PN V) il L T4
DNA 3% $: 1§ . Taq i . RT-PCR KX % & % %1 [
Promega 2\ #], DNA Marker, DNA [1] Ui 3 77 & .
RNA [0 & ¥ W B TIANGEN A\, #HH
Marker W H 41 5648 AE P BRI A . B Ik R
PRI & B R A A fl . LB FRES OXOID
PRt TR Y O sigma 24 R 77

1.2 A&

L2.1 5l#ryiit A 5193 3 5 A Primer
Premier 5. 0, R 48 4 25 AT & 168 L A 41 /5 71
1105268-1105568 J¥ %1 ( GenBank % % 5.
AL009126. 3) B4 Ak BAT I 2 {5 5 Bk i kP
5; MR ¥& Abaecin ¥ 5| ( GenBank % 3 5.
LOC406144) , % 4"# Abaecin 4% 3% P i) PCR
Sl %1,

Primers for amplifying DNA sequence of AP and recombinant plasmid pGplat

5149 % B 5149751 (5'-3")

Primers name Primer sequence (5'-3")
F7 GAATTCGTGAGAAGCAAAAAATTGTGGATCAGCTTGTTGTTTGCGTTAACGTTAATCT
F6 CAGCTTGTTGTTTGCGTTAACGTTAATCTTTACGATGGCGTTCAGCAACATGTCTGCG
F5 TTACGATGGCGTTCAGCAACATGTCTGCGCAGGCTGCCGGAAAAAGCAGTACAGAAAA
F4 CAGGCTGCCGGAAAAAGCAGTACAGAAAAGAAATACATTGTCGGATTTAAACAGACAA
F3 GAAATACATTGTCGGATTTAAACAGACAATGAGTGCCATGAGTTCCGCCAAGAAAAAG
F2 TGAGTGCCATGAGTTCCGCCAAGAAAAAGGATGTTATTTCTGAAAAAGGCGGAAAGGT
F1 GATGTTATTTCTGAAAAAGGCGGAAAGGTTCAAAAGCAATTTAAGTATGTTAACGCGG
R1 TACAGCTTTTTCATCCAATGTTGCTGCGGCCGCGTTAACATACTTAAATTGCTTTTGA
R2 GCAACGCTCGGATCTTTTTTCAATTCTTTTACAGCTTTTTCATCCAATGTTGCTGCGG
R3 CATGTGCAATATGATCTTCTTCCACATATGCAACGCTCGGATCTTTTTTCAATTT
R4 CGGAACATTAGGTAACGGAACATAATATTCATGTGCAATATGATCTTCTTCCACATAT
R5 AATGTCGGAAACGGTCTTCTGCCCGGTTGCGGAACATTAGGTAACGGAACATAATATT
R6 TTTTCGGATTAAACGGTCCTTGGCCCGGAAATGTCGGAAACGGTCTTCTGCCCGGTTG

R7 CCGCGGTTAATAGCCTTGCGGCCATTTAATTTTCGGATTAAACGGTCCTTGGCCCGGA
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1 465« B W BT T K Abaecin 76 0 FF B o 19 4308 26 3% 1683

1.2.2 AP AT H M Hig PCREGHEA
AP A K Abaecin ) DNA J¥ 51 AP, )y 51 il
i 74H PCR G, 1 HMEIYX 2 FR G5 2
MBI P E Fo JRo 5 3 AL B2 Fy JRy 58
A MG FOORGE S A EI YN F Rs
6 AL BN Fs JRe - 55 7 L5 P X Fo .
Rro 55 1 20 PCR 4" W SO AR & 519 xf FioRy %
B2 pL(10 pmol « L4350 £ 5 pL ANTP Mix-
ture(2. 5 mmol « L") .5 puL 10 X Buffer,0. 3 L
Pfu DNA B48 (5 U« pL) M1 35.7 pl. ddH, O,
F A 295 CAEPE 3 min, 95 “C AR 30 s, B
) 72 “CHEAR 5 min, KP 1= WHEAT 200 BEARHEE
RS e Pr. 55 1 4 PCR ¥ 38 KK & . LU
Py M Fy W Ry O B R B SIIX SR 5 AT RO
PCR K36 7= M) 2R 4T 2 Y0 B i 68 i % 52, IR i M
P,. %% 3 4 PCRy LI P, HEMR.F, Ry y EF
WnI Xt SR G 20478 B PCROKY 4 =W i 4T 226
TR PEEE IR S 5 IR Py K BL e HE . HEATER 7
41 PCR [V J » K AR 9 384 7= W) F 1. 2 06 Bt i ol sk
4 , IF FH DNA J B h) & [l i e 86 19 AP J
B,

1.2.3  ZEMRFRIXFORL pGplat (1744 4 i PCR
H BB pHCMCO5 ) JH 8l 7 Pspac K BHi&E & 5K
Lacl ## A F WAk pGJ103 ) Apa 1 5 EcoR |
fL 5 Z 6] 3R A R pGpls 78 3 ik #K pGpl 1Y
EcoR | #1 Sac Il B Y)f7 5 B 44 @A AP, 3R 153 K55
& pGpla; £ pGpla B Sac [l #1 Sac | Y 5T
Sl BORL pAXOT BYZE 1k F oty A5 3 d 2 i 75 1Y 3R
kR pGplat( 1),

1.2.4 ifgRE A kL pGplat i i #5754k
BAGEZFAAT R TATSL th IR T E A LW R 10
pg s mL' AR R EAR LB B3R5 137 C i
Fr. Ok B ME Ak 7 7E WK LB BE 3R AR,
150 r » min' 37 CH53¢ 12 h, #R)5F 1 . 1 000 ¢~
KT REERE SRS PRI, AW 8 b I fin 22 27 bl
BRIk,

1.2.5 Tricine-SDS-PAGE K% 36 h B, B0
W sk & B B (10 000 g, 15 min, 4 °C), A5
TR B RE S, TR BN 1200 B9 4y B b ik AT
Tricine-SDS-PAGE .,

1.2.6 Western blot B H B 5k i AL R £ Al
BREF 4 I | DL Abaecin HL40 2 —Hi (1 1 100 Hi
B B 1gG-HRP(1 @ 1 000 f B ) — 41, H

plasmid pHCMCOS % . &
PCR -4 f “®
Apa T PL(SI+S2) EcoR 1|3 || s PGI103
Pspacand LacT[= | &7 32kb &
P11 Vg
Pspac —l—’

EcoR1T AP Sacll é-:_;.'_‘f‘ .
propeptide Aba N ™ <9

plasmid pAX01 EcoR -85 Sacl
Apa |- pGplat
PCR P2y = 5253Kb

Sc;zc 11 Sacl

! ™
tOI] Sph l_/& “:\?@\t

Sac 11

3 2baeq, /

EcoR 1- {"‘q S
Apa 1B POplat }Sacl

= 6.053kb

Sph 1 &— _ \)ww_'g

E 1 pGplat MHAEIRE

Fig. 1 Construction process of pGplat

ECL b2 &6 RGER M Abaccin (431 %K™

2 5 B
2.1 EHFH pGplat BEE

A EE YD 3 VR A AR IUBUORL SR D IR LS B
H ki pGplat, FIBR &N DG Apa T F1 Sac Il il
V)% FAL kL pGplat Fil DNA U J5 45 5, 45 5L #F
H5HUHAY) & (& 2) . B E 4 R pGplat 4 2
B .
2.2 Abaecine H B A HREE

RME 36 h Iy UK T B WS R . TR
B & (Escherichia coli) 3 H Hivb 7] K # (Sal-
monella pullorum ) KW, 76 5 58 B9 0 B 308 (E
3) . WEWISF AR IA Y Abaecin A ) R EH P B 1) 417
BRCR
2.3 Tricine-SDS-PAGE #1 Western blot 4 #f

W% T B9 kE Sy i Tricine-SDS-PAGE M
Western blot £l . FH 1% b T4 ik 7 3. 9 ku &b
B AT T4 28 R B 0 BERE S oK 1 B 2%l (8T )
UEW] Abaecin 5 X 52 R B ) I 2 2040 Wb 3R 3K .
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M. DNA Marker [l ; 1~3. 2 Apa | Fl Sac Il WY1
41 Ok pGplat

M. DNA Marker [l[ ; 1-3. Recombinant plasmid pGplat
by Apa | and Sacll digested

B2 EAKRHK pGplat WEEY] & E

Fig. 2 Identification of recombinant plasmid pGplat by

enzymes digestion
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Ja ¥ B8 45+ T AP IR Abaecin 76 7 BO5R F8 L A
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AP BB AT G TE IR R
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JEVEE G I M TE R AT RO R
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PR 5 T A 3 G AT L UL A R D0 4« ()X SR IR S A Y
Sy UARE ST, REOR 15 SNIR B A W) ~A S 1 O
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(4) 5 T B 45 TR PO 1 J) 00 B USRI R

S B -
3 |

4

1. 1A751 [ REFRFE B 400 pL;2. 1A751-pGplat B85 353 FIE W 200 pL;3. 1A751-pGplat #5373 FiK# 400 pL
1. 400 pl culture supernatant of 1A751 ; 2. 200 pl. culture supernatant of 1A751-pGplat; 3. 400 pl. culture supernatant of

1A751-pGplat

3 EBFREFHHE K Abaecin X KA E (a) G AR TKE (b) RHEFE () WNEF K

Fig. 3

SRR R RE S R . A U i BB Rk 2 45
FPUE K Abaecin X % 2% [T B 1R B A AR 58 (9 2% 1
T3 T Xk 22 R B T A A A5 T — A e R
2% PR B T A e 2 AT A D A R A

Inhibition effects of abaecin in culture supernatant on Escherichia coli ,Salmonella pullorum and Bacillus subtilis

BT B AT R 0 23 vk A AR SOk vk BT o i AR
IBANEER Y AR D0 - i 3 2 N AR D5 i (L
JIK Abaecin FEAL G2 AT B P L% R K20 W5 E 41
B At o M P A 2 SR A 9 20 0 2 5 I B 4 [ B 3L
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M. AR X 4 7 BT A dEs 1 & K R B R B TR
(IA751) 5 2. B KK BEW 3 (1A751-pGplav) 3 3. B 1k
IR (1AT751) ;4. 3K 7= H) (1AT51-pGplat)

M. Molecular weight marker; 1. The concentrated culture
supernatant of negative control (1A751); 2. The concen-
trated culture supernatant of recombinant plasmid (1A751-
pGplat); 3. Negative control (1A751); 4.
product (1A751-pGplat)

4 Tricine-SDS-PAGE (a) 1 Western blot (b) 43 #f 3 i%

=4
Fig. 4 Tricine SDS PAGE (a) and Western blot ( b) anal-

ysis of expression products

Expression
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