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Study on expression and activity of combinant antimicrobial peptide in Pichia pastoris*
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Abstract: Objective To construct cecropin A-thanatin combinant gene engineering antimicrobial peptide
gene CA(1-7)-T(4-19) for expression in Pichia pastoris. Methods

was artificially synthesized via gene splicing by overlap extension (SOE). The gene was cloned into the

The combinant antimicrobial peptide gene

pPICZaA vector and transformed into Pichia pastoris X-33 by electroporation. The positive clones obtained by
the screening of bleomycin resistance were induced by methanol,and the antibacterial activity of the products
The combinant peptide gene CA(1-7)-T

(4-19) was successfully cloned on the carrier pPICZaA. The identification results were consistent with the pre-

was detected and the antimicrobial spectrum was established. Results

designed gene sequence. The combinant peptide gene was expressed under the induction of methanol,and the
minimum inhibitory concentration of 76 strains of Gram-egative and Gram-positive pathogenic bacteria isolated
from the clinic was obtained, and the minimum inhibitory concentration was up to 5 pg/mL. Conclusion A
combinant genetic engineering antimicrobial peptide with antibacterial activity was obtained successfully and it
had obvious inhibition effect on clinical common multidrug-resistant strains.
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1 #R5A%
1.1 #k
111 Pk SRR bz R X-33 g s Rk K
PR AL, Gk AR pPICZoaA W T Invitrogen A .
DHO5 o, 5256 P& #k H A 5230 % (R A7 .
1.1.2 FZEH  DNA AREAH X 73 F it & Mark-
er.T4 DNA % $:0  BR B M N VI W B TaKaRa 22
A) s PCR U & 40 DNA $#2 BU 50 & L DNA B i
msc R &0 3 Promega 28 A .
1.2 EAVEKENGIIHEItS a8 DRan
PO K 0 1 T AL B 156 A A A 1) P & DX 39 B A
PHZE (SO N T4 R A BRSE R, I 76 13 31 43 )
FIA Xho I \Xba | BV . BITHRIHFERMESIY,
. P1:5-CCG CTC GAG ATG CAT CAT
CAT CAT CAT CAT AAA AGA AAG TGG AAG
CTG TTC AAG AAG ATC GGT CCA GGT-3';P2;
5-TAG TCT AGA CTA GAA CTTCTT CTT CTT
GTG CAG GAA CTT ACC TGG ACC GAT CTT
CTT-3", Bia s — X514+ &4 8k & &
MR HE M E P T, FL:5-GAC TGG TTC
CAA TTG ACA AGC -3';F2.5-GCA AAT GGC
ATT CTG ACA TCC-3', P1.P2 #1 F1.F2 ¥ I ¢
Y TR EE R

N SOE #:, LA P1.P2 B oM 5k 5] 9% A
7% PCR(TD-PCR) # R #4791 . TD-PCR Jz hf
K% (25 p1):P1 1 pL,P2 1 pL,2XPCR Master Mix
12,5 pL o WZE K (ddH,0)10. 5 pL, ¥ 3 5&F:94 C
1 min; 94 °C 30 s,iB kI BEM 65 CREZE 50 °C . /4
TEH 1 min, B ANMEHREAL 0.5 °C,72 °C 30 s, JEF 30

YGIEM 72 °C 5 min, 2. 0% 35 B8 B BE e L Uk A6
PCR 4,

1.3 HARBHENHEMEE ARMESIH
Jik 3£ B A pPICZoA ¥ Xho T . Xba T WLGY) , 43 5
Wk B IS T T4 DNA 8 82l % 3, E B e i Ak
E. coli DH5a. 32 4i T 25 pg/mL Zeocin 1) LB -4
37 CHb i » eIt A+ 15 77 1 42 oL J5 0 47 Bl D) 46 0
J-3% Invitrogen 2\ &) F .

1.4 T4 #REE L e SR B BE X-33 KAk IS Y i ik
YE W RN ) BHE v R R IUSORLJ A Sac 1 4k
PRAE LR HU 5 pg 5 80 pll 852 245 1 BE o I B
X-33 MRS 1.5 kV.25 pF.200 Q i) - 45 A
F YPDZ #5532 54 b B 30 “CHE 340 2 IR V& o,
K- 2 4 PCR B, LA F1.F2 549,
FNAER Z R b ) 25 .94 °C 5 min; 94 °C 30 s;
52 °C 45 ;72 °C 45 s,30 ME#H ;72 °C 6 min, DLRE
P 607 bp [ 5a k2 N FH MR AL 7. DLTRIRE 7 15K
pPICZa-A 75 #AKEG V) 26 M AL J5 fo % 4k X-33 BB TA .
1 Ry kL % R

1.5 S8 PO IRTERE I H i 75 S 23k SOk i ) 25
PURTEEN R 0 3k 20 (9 P M v B I B 77 422 Fh 2]
5 mL BMGY ;723,30 CHR % 1 55 2 ODgoo 14 3|
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24 hWAMIN &R e B 2% (V/VD) W BE, 72 h 5.
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DN e B 94 355 75 W0 21 © 12 Fh R A6 0 19 30 °F- Al
INFL N EEAT 0 28 00 T PR E
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WeBE(MIC) . B o8 2 30 i B IR A 00 B AR Bt 147 iR
WEEH & MIC, 250 76 fk ok B e 7 = 27 B i s B2
B Ao 36 Bk 43 5 1 I R 5 L B0 B B E AT T 24 B
e HARERAE A T X EUE K ODg =0, 5 By 45
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AL I H LB K5 5= 0% L ok B M XT B AN e
JRHZ B 40 B Y LB 85 SR BH PR X BR . 37 °C 1 57
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PR Rk BE A A MIC,
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1 M

5 000 bp
2 000 bp
1 000 bp

500 bp

250 bp

87 bp — 100 bp

7 :1. PCR 7= 4 ; M. DNA Maker
1 SENREKRER

5 000 bp ——|
4 000 bp =—
2 000 bp =
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500 bp
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100 bp

1 : M. DNA Maker; 1. pPICZaA ;2. F2 pPICZaA Xho | G Y);
3. T4l pPICZaA EcoR 1 Hifif Y]
& 2 BEYIEE

300 320 330 340 350 360 370 380
TCTCTCGAG G GTGGAAGCTGT TCAAGAAGATCGGTCCAGGTARGTTCCT GCACAAGAAGAAGAAGTTCTAGTCTAG

T [ Y R S ey

B 3 EEREERFIMNE

1. pPICZaA ;2. T4 1K

B 4 EEMEARMKEBERER (G B)NMEENE
2.3 EAPUREIKPISBURE G I E B0 D
R BN G AEINE 30 L B4 L R R R 7R W 1 L JE

BRI J— %5 B AW B8 18 L A 30 L pPICZoA 58 B ik
T BERE Y b 3 0 L B G 10 0 . IF 5 2 I T B
XL B (G D R 35 A B R 22 R TR (G
PRI ) 4 B 0 4 25 R T X LA B S O R O L B
HAA %k 32 mm Ml 46 mm, [ pPICZaA 25 2K (K 5%
b 1R TR T 2838 7= W I A B0 BT L LR 4.5, g
BCA 35 & A BU ik BRZR N 150 mg/L,

2.4 EAIPUE B E S 0 5% K MIC Wl R
PRV A A L A5 A ORI PR 43 85 1) 76 B
Tiif 245 SO0 B A MIC 303 1.2, 45 R 8RB ARk
XZEMAR G WM G W EA R RmEER .
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®1 EAMMIERS BEH 55 #k G E#H MIC(pg/mL)

TR 44 MIC TR 44 MIC
05 A S FF A 1 15.0 || Flig 582 1174 8 10.0
0 8 R FF A 2 5.0 || ML A 9 7.5
12 R T 3 5.0 K SRR 1 7.5
05 A B FF T 4 7.5 | HGHE A 1 7.5
85 A B 5 15,0 || g {B P A 2 7.5
7R e AT 1 1 75| HE R 3 15.0
7R v A 2 10.0 || i Z{B A T 4 15.0
PERR LT AN 3 75| SR BRI S 15.0
PR LT 1A 4 75| HER R 6 5.0
R LT AT 5 10.0 || g 7 15.0
K75 1 1 10.0 || HZR{B I E 8 15.0
K 45 1 2 75| FEAMA TR 1 10.0
Kip¥ A 3 10.0 PR BTS2 7.5
KW 7 1 4 5.0 | FEAMACEREE 3 10.0
K45 14 5 10.0 | B REFFE 1 7.5
Kipas 6 10.0 V8 1 18T 2 7.5
K e A o 7 7.5 | B 3 7.5
K75 14 8 10.0 || B1EIAFFH 4 15.0
K 45 1 9 10.0 | BIVEIAFH 5 7.5
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gl SEAMRMIERSER 55 ¥ G E# MIC(pg/mL)
B bR 4 TR MIC BBk 4 R MIC
KMy ¥4 1 10 7.5 [ 3% iz A T 6 7.5
KM 2 A 11 10.0 A 9 i AR 1 7 7.5
Jili 9 58 FEAA T 1 7.5 B34 I #T 7 8 5.0
fili 9 56 EAAE 2 7.5 [ 3% i A T 9 7.5
Jiti 9 5E AT 3 7.5 A3 I 4T 7 10 7.5
Jili 9 5i A 4 7.5 BA 3 B AT 1 11 15.0
it ¢ SE AR T 5 7.5 B8 i FF 12 7.5
fili 9 5E T AT 6 7.5 BTV 1 10.0
Jili 9 5E EAA T 7 7.5 HRYEE 2 7.5

i« [ 4 20 5 AR 1R o A 1

x2 EERXMIERSER 21 % G BEH MIC(pg/mL)

Wk 44 MIC T bk 24 R MIC
LM E R 1 7.5 S EWATERE 5 7.5
F R A AR 2 7.5 SO ERE 6 7.5
TR AIERA 3 7.5 NAGH R 1 3.7
PSR A R 4 5.0 N AGER A 2 10.0
% B W BRI 5 7.5 N 2 BR B 3 5.0
93 7 BRI 1 10.0 A IR 7 Bk 1 5.0
98 [ BR 1 2 7.5 5 I A R 2 7.5
U AR R 1 3.0 VA UL A RO 3 7.5
AR AR 2 7.5 Vo LA A BR A 4 7.5
G AR 3 3.0 RIHERE 1 10.0
& WA A BRI 4 10.0
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3 i e
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Wy g stk .

AR AT B b e AR Y 3R B R R RE )
WFFEN D 2O 0 T IR AR 1 45 4 2R A7 2 BE R 1) 18 11
AT <348 TR 5 Bt AR TG 1 1 O 5 910 O ik — 2B i AT
gy vt PLIRAS 50 IR S A 05 v . IR i 4 AN TR
DIRE NS5 1) 22 kA S 7 — R AT W5, W A A
MG . ARSI T R E R A ML T- R
F 3 R AEAE I e 51 o o B i 21 5 R P I B 355K R 58
HEATH RS R A5 R E A Ik CAC-T)-TM-19) LA

G TE AR B SR S h BT S BT B A e KA
ECL S0 7 B R I B v ) 43 36

ABEFE T BB 3 SR 25 R T LLE L AR
1) 52 A5 RO I DR 5 DL Tk 245 350095 T R 2 A AR A 1) 100 o)
FAKAE R o 2 X — Sl IR 43 85 1 22 B ifif 24 i
ANBHAF T Bz Tt 24 66 2 AN Sl AT R XA W] R 30RO
P, MIC 153 5 pg/mL, 1 H.5 41 B B i 24 58 6 ¢, 4
] SRS 5 5ok B HABAR A 4 Bk 2R B FF
PR AF L o U 24 48 B A T A 4 Ak B MIC A b =
il 4 BRZE R .

MIC 0l 7 25 538 7R 5 1% 2 G KO PR 8 DL 1 fif
NS FE T R v TR AT T A S M A L A v
FETEER P AT R R T G R A A
BRTAT 29 X0 7 3K TR L 4 €0 2 KA L N R 2 K L T
M AR R R IE S G B XA B0 T
FESZI B BE N & 18 A R B 12 52 B RS 8085 1 1 R
AR B 20 A TR PR

A FE B T F AT T A A O A e B b B
kg FER ORI RE X-33 LR AR T B R S TR 2
AR TRGUAEIK . MRS MR R B A PR K
Xof I A UL B0 TR AR S A BT M RS M. B
A AT R AR A 0 B 2 P 4 4 Y B BN
ATTAS T B ) i 84 0 A1 245 0 sl ot 3 A 7 7T 24 9 ok %
K 247 35006 T AHLR R BT T 25 ) WF e A0, L
7% 5 A0 e A T 2 1 DR R T T 24 R R 1 R PR
(R 7 D N e = N S E ol ) W S
B AT T 25 W g T 24 B R TR T DT S A Dk
0 DA T 2 PR — BT R A TR s AR, MUk R
A BE R I IR b e A T S B 25 .
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