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Promega ; CM Sepharose Amersham Bio-

sciences; ( ) ;

*1 FAsIE
Tab.1 PCR primers

M13 Forward(-20)
M13 Reverse(-48)

5’-gtaaaacgacggccag-3’

5’-caggaaacagctatgac-3’

5’-gctctagagcaatctagaccaaatggtgcttcegtg-3’

amplifing 2tac gene from pUCM-2TAC
amplifing 2tac gene from pUCM-2TAC
amplifing tac gene

amplifing tac gene

Tac-1
Tac-2 5’-ggggtaccaacacggcaacgacgg-3’
12 Fik
1.21 tachyplesins I RT-PCR
, 8 000 r/min
10 min ) Trizol RNA,
mRNA mRNA
cDNA, cDNA R Genbank
tachyplesin , Tac-1
Tac-2, 1 Xbal Kpnl
PCR tac, 2.5%
1.2.2 (2tac)
Genbank S
tachyplesins | , 5
Xba | ,3 Kpn 1
tachyplesins | :
25 pmol/L 4 uL,
40 pL :80°C 5 min,
30°7C, 3h (2tac)
pUCM-T
2TAC

5’-aaaaaGCTCTAGAGCA4aaatggtgcttccgtgtttgctace
gtggtatctgctaccgtcgttgeccgtaacAT Gaaatggtgcttcagagtatg
ctacaggggaatttgttatcgcagatgtcgaaacGGTACC-3’

2TAC
5’-aaaaaaGGTACCgtttcgacatctgcgataacaaattccectgtag

catactctgaagcaccatttCAT gttacggcaacgacggtagcagatacca
cggtagcaaacacggaagcaccatttttGCTCTAGAGC-3’

1.2.3 2tac PCR
pUCM-T Xba |

Kpn1 , tachyplesin tac  2tac

T4 DNA DH5a ,
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pUCM-2TAC pUCM-
TAC
1.2.4
pUCM-2TAC , M13
PCR 2tac, PCR 1 94°C
10 min; 94°C 30s,55C 30s,72°C

30 s, 35 ; 72°C 10 min
PCR pSBPTQ Xba |
Kpn1 , T4 DNA ,

Sambrook (81 ,

, pSBPTQ-
2TAC, pSBPTQ-TAC pSBPTQ-
2TAC BS168 Harwood !
1.25 SDS-PAGE

BS168/
pSBPTQ-TAC BS168/pSBPTQ-2TAC
(10mg/L) LB , 37 "C 250 r/min
) 5%
(10 mg/ L) (MSR) , 37
‘C 250 r/ min 2~4 h, 2%
o], 12 h ,
10 000 r/min 15 min,
Tris-Tricine SDS-PAGE(16.5%) ,
pSBPTQ
1.2.6 tachyplesin I
12 000 r/min, 15 min
35% 45%
55% 65% 75%, 12 000 r/min 30 min,

, pH7.4  Tris-HCI

CM -Sepharose , 10 mmol/L Tris-HCI

35/ 3



(pH6.8)
0~1.0 mol/L

>

tachyplesins [
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| | -5 w
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Fig. 1 Design of tandem gene of tachyplesin A
22 HBHEW 2tac TR R BARGME - 3
ig.
pSP72

pSBPTQ-2TAC
The recombinant expression plasmid pSBPTQ-
2TAC
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Kpn | , 7.5 kb ,
Kpn [ PCR , 2tac

2.3 Tachyplesin [ & B (tac)#§ RT-PCR 4

WOAR B EE
RNA, tachyplesin [
Tac-1 Tac-2,
cDNA PCR , ,
4 2 70 bp DNA
2tac,
1 120 bp DNA
tac  2tac
2 1 M
bp
200
140
100
80
60
40
20
4 tachyplesin | tac  2tac PCR

Fig. 4 PCR product of tac gene and 2tac
M.DNA ; 1. (2tac); 2. PCR
(tac)
M.DNA Marke; 1. 2tac gene by annealing; 2. PCR product by
RT-PCR

M

5 pSBPTQ-TAC pSBPTQ-2TAC
Fig. 5 Restriction enzyme analysis of pSBPTQ-TAC and
pSBPTQ-2TA
M. DNA ;L pSBPTQ; 2.
pSBPTQ-2TAC; 3. pSBPTQ-TAC;
M. DNA Marker; 1. pSBPTQ; 2.pSBPTQ-2TAC/Xba 1+Kpn I;
3.pSBPTQ-TAC/Xba 1+Kpn 1
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GeneTools
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Chromas 145 X 04|94|0(WB&0&21‘AC‘?]04;6324 9 B 0419410{WBSOO—ZTAC”]0416324P {'*;hj : Apr 24, 200? Jurz‘m
_ﬂ
N
Il
J }‘Ul \MI&‘NMJ‘”' L} l ' PN \ hl’l Ll il ll ILA P" i ’ L

150
.:C'I? EGCACTGC sC GGCGC ACT CG'IT"I CGACTCCAGGTCCA C'l' TAGA 'l'GG GCTTECGTG?TTGET CCGTGGT tTGCT ce

1Ll h I '/ Il ll..,ll I ln“ ll |

2 alil b (bl p o
EGTCGTTGCCGT t TG4 TGG!‘GCTTC G G‘F ATGCTA C GGG AR TT‘IGT ATCGCA G TGTCG ACCO2A GC?TTT?CA TTC TCCATCA C

il llll i h lﬂ“ . h i } Lllhlh (A

A un
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6 pSBPTQ-2TAC
Fig. 6 DNA sequence of pSBPTQ-2TAC
Chromas 1.45  {f: HOS_CGO70619006_0046[1][11.P 135 & ccmo&woos 0046PSBPTO-TAC 5P énsL-'F Jun 23, 200? w. i3

10 20 30 40
G AG AaGCAGACCGC TAACACAG TACATA RGGAGACATGAACGA 'l'G RCATCAAAR GTTTGC -‘C AGCRACA G'N-T‘l' CCTTT CTA CCGC C"FGCT'G{

i b

“Uﬂu
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,Mmmlnmlnlmnmﬂh thll hnhlllhln lllhlﬂlxmﬂnunl
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) |l xmmmmnm

TGCCA TTTC TCCCCGCETT CCTA TGCG \TTCA CTGTC GCR GTCCTTL‘CTG GGGC‘IG IGh C CTTTGTT

pSBPTQ-TAC
F1g 7 DNA sequence of pSBPTQ-TAC

TG'J.'“'I'C"'

55% CM-Sepharose Fast Flow
55% , 12(A,B) 4
s > IV
55% , 12(A,B) Y
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8 2TAC TAC SDS-PAGE
Fig. 8 SDS-PAGE analysis of recombinant protein
M. DNA ;L. BS168//pSBPTQ; 2.

BS168//pSBPTQ-2TAC; 3. BS168//pSBPTQ-2TAC

M.Standard protein marker; 1.BS168//pSBPTQ; 2.
pSBPTQ-2TAC; 3. BS168//pSBPTQ-2TAC

BS168//

081

0.6 F

04 F

FOCHT A 5

02F

030 40 50 60 70 80
HURIEE%

10
Fig. 10 The relative activity of fermentation in different
concentrations of (NH4),SO,

27 sEABLEERBATTERLEZ, WH

kD M 1 2 3 4 5 6 N S
81— - R
518 TAC  2TAC 2TAC
31—
25— ’
E.coliK88  S.aureus ( 13)
15- 13 , tachyplesin 2TAC
3 —
TAC ,
-
o - 2TAC BrCN
-— - < TAC , tachyplesin
- - Y - < 2TAC K88  S.aureus
9 2TAC TAC SDS- TAC K88,
PAGE (S.aureus) ,
Fig. 9 SDS-PAGE of 2TAC and TAC at different induced ( 14) ( 14-A,C)
times ’ ’ ’
M. DNA ; 13, 12, 24, 36 h w o M ! 2
BS168/pSBPTQ-TAC; 4~6. 12,24, 36 h BS168// fb_ -
pSBPTQ-2TAC; 51—
M.Standard protein marker; 1~3. BS168/pSBPTQ-TAC induced after 12, 3=
24,36 h; 4~6. BS168//pSBPTQ-2TAC induced after 12,24, 36 h 25 _
0.1~0.2 mol/L NaCl , 15 —
, tachyplesin
10 mL R 8 — — .
TAC 2TAC 2 | —
> —
5.46 mg/L  10.36 mg/L SDS-PAGE
11, s 2TAC
TAC , , 11 2TAC TAC SDS-PAGE
2TAC Fig. 11 SDS-PAGE analysis of purified TAC and 2TAC
M. ; 1.2TAC; 2.TAC
TAC M. Standard protein marker; 1.2TAC; 2.TAC
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12 CM-Sepharose Fast Flow
Fig.12 2TAC and TAC purified by CM-Sepharose
A.TAC ; B. 2TAC
A.TAC purified by CM-Sepharose Fast Flow; B.2TAC purified by CM-Sepharose Fast Flow

13 TAC 2TAC 2TAC  E.coliK88  S.aureus
Fig. 13 Inhibition effects of 2TAC, TAC and 2TAC fragmented by BrCN against E.coli K88 and S.aureus
A. ; B. K88
A. S.aureus; B. E.coli K88
0. ; 1. 2TAC(5mg/L); 2. TAC(5mg/L); 3. 2TAC(10mg/L); 4. 2TAC(10mg/L)

0. WB800/pSBPTQ supernatant; 1. Smg/L  2TAC; 2. Smg/L TAC; 3. 10mg/L ~ 2TAC(untreated); 4. 10mg/L  2TAC(BrCN treated)

) ) ) tachyplesin
; ( 14-B,D) , tachyplesin
s , , tachyplesin
: ; K88 (4 ,
) ; (3] polyphemusin
TAC
3 ‘Ld—ﬁ’} tachyplesin , -
tachyplesin pSBPTQ 2tac

(1o}, tachyplesin tac BS168

2TAC

B
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Fig.14 Transmission electron microscopy of S.aureus and E.coli K88 after treated by TAC
A. ; B. ; C. K88 ; D. K88
A. S.aureus untreated; B. S.aureus treated; C. E coli K88 untreated; D. E coli K88 treated

, WB8&00 8
TAC, 2TAC  BrCN , , (el
TAC ; (2) 2
tachyplesin s )
R tachyplesin , ,
tachyplesin ;0 (3)
) tachyplesin ,
, , BrCN
(1) BS168
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High expression of antimicrobial peptide tachyplesin in
Bacillus subtilis (BS168)
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(Bengbu College; Food and Bioengineering department, Bengbu 233030, China)
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Abstract: To produce tachyplesin , an antimicrobial peptide, by a stable and efficient gene engineering approach,

cDNAs containing single tachyplesin gene sequence (tac) and tandem repeat of tachyplesin gene sequence (2tac)
were, respectively, developed by annealing two synthesized complementary single-stranded DNAs and constructed
into pSBPTQ shuttle vector. The vectors containing the target gene sequence were then transformed into Bacillus
subtilis BS168. The secreted TAC and 2TAC were about 5.46 and 10.36 mg/L in the supernatant, respectively. Pu-
rified supernatant at different induced times was analyzed with SDS-PAGE. Then 2TAC was fragmented by BrCN.
The antimicrobial activities of TAC, 2TAC and fragmented 2TAC were measured by the size of bacteriostatic circle
of the fermentation supernatants against Escherichia coli K88. Ultrastructural alterations of E.coli K88 and
S.aureus were observed under transmission electron microscopy. The results showed that in comparison with TAC,
2TAC was expressed at a higher level and also indicating strong antimicrobial activity in vitro. The amount of ex-
pression product of 2TAC was higher than TAC. BrCN-fragmented 2TAC showed higher activity than TAC.
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