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Antibacterial peptide Cecropin B and its tandem
gene expressed in Pichia pastoris
WANG Xiu-qing', ZHANG Su-fang”, CAO Rui-bing', ZHOU Bin', CHEN Pu-yan'"

(1. Key Laboratory of Animal Disease Diagnosis and Immunology, Ministry of Agriculture, Nanjing Agricultural University,
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Abstract: Cecropin B gene was achieved through the gene splicing by overlap extension (SOE). Especially a Kex2 signal cleav-
age site was fused in N end of the antibacterial peptide gene. Cecropin B gene was subcloned and ligated tandem. The modified
Cecropin B and its tandem genes cloned into the pPICZaA vector to construct the recombinant expression vectors. The recombinant
expression vectors were linearized by Sac I and transformed into Pichia pastoris SMD1168 strain by electroporation. The positive
clones were screened and those clones were fermented in flask. Tricine-SDS-PAGE showed that the Cecropin B protein could be se-
creted into the culture leading by a-factor from pPICZaA. Antibacterial activities and heat-stability were also found.
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PUANK (antibacterial peptide, ABP) JEA:MIIA A 2215 5 7 AL 10— 2R HA R W& R /N T 21K,
K#Z (cecropins) EHHHI—F, 1 37 ~39 DEIELMRALN, M0 F AL 4 000, BA) ERIHTE
RE AP EEG P, K&E B (Cecropin B) Jiiie i WK Ak Py 43 B 45 2 —Fh AR e 9 st 2 Ik
FEC /B R Z PR HUPERER ) B AR — 2 5 22 [ PR M T M B T A AR e RO B TR G 0, LR
H R BB RE A — L8 e 20 M o A A 0 AR TR, LD oA IR B A% A L B iR A
FIR S B TP O A A A AR SR AR, EAXS RN, B UR BRI R G rh B
ik, FATH R R 2 B0 T BT E R B R B RAVIKE:, AR R R R G PR Bl ks, ik
Aok FE AN IR HIGE 1A BT TR IREE P e S5 AR S RE P Rl A ) e R AN A, ER WLAT SR DL TR KL [
FRIEFGE IS . AR B 1l FE P R I, 1 — B AR AR R B R 5 2 [ 14 2 S LA BRI G
DI S — R A B E S MR DU 1, W DUR BT USRS S
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( Pichia pastoris) VK SMD1168 (His/Mut + ) . FikZAK pPICZa-A YT Invitrogen 23 A

T E DNA 48 . T, DNA ligase . dNTP, BR#IPE N ) T B#§ g T TaKaRa 23 A,
Tricine 4T LAY TR, SDS-PAGE B/ BifEbnifEdl (C6210) WAT Sigma 23 F], Zeocin T
Invitrogen 23 F], SDS-PAGE {3+ Bt i A T4 24 AE WA w6l , D —#i%HE . D —1L2LEE | peptone-Y |
W) . B AR SERE BT FE L (yeast nitrogen base, YNB) . =W ZREW F3EE BBl A n], HAthik
SR AT, AR a5 1938 B Invitrogen 43 R AR,
1.2 XBEEBEENEH

s GenBank HR#AE B AMKEE IR TS, B mZ %051, FIF DNAStar, Primer premier
AT RAR B A, 7EH N i b o 550K Kex2 240705, DRIEFT MR RE R B A RIR N
Ui, Wit3 FGIMREF, | F,. Fy, 2 %5124 20 AMMEECXT, §H0oEfERRER B &L, BEIFA
W F: F,: 5-cctctcgagaaaagaaagtggaaggtcticaagaagatcgaaaagatgggtegtaac-3'; F,: 5'-gatagetggaccagecttgacgatacegt-
tacggatgttacgacccatcttttc—3'; F3; 5 '—gctggtccagctatcgctgtcctaggtgaagctaaggctctacaatgatctagatagact-3'o

SR R & XY HE R BiEE (SOE) 1, R%HR B B 5 A3 543 55 IA Xho T | Xba TN
VIRGAL R 3G X519y, T EA SR & EA RS E, Hd, s Y00 T 5 or bk
5'AOXFERH X, FUET A THiA R BER A ZR B B IX, PG 496 bp, P, 5'-gtctecacattgtatgette-3';
P,: 5'-ctgtgcaggaactigat-3',

B SOE ¥, LLF, | F, Al F, FBECE BRGNSV 34T PCR U741, i T ORIE SOE & iU R 51
KA (touchdown, TD) PCR AR, TD-PCR X W& & (50 pwL): 10 x PCR Buffer (Mg’" free)
5 L, MgClL, (25 mmol - L™") 3 pL, dNTP (10 mmol - L™") 1 pL, F,. F,. F, (40 pmol - L") £
2 pL, ExTag™0.5 puL, KFHELK38.5 ul, W51, BEEIE.C, #547 TD-PCR, PCR KM 4&14F: 94 CHi
AR 2 ming PEA TD-PCR {35 94 °C 30 s, BRI 65 CHEZE S50 C, FEMEF 1 min, RE—EH
B 0.5 °C, 72 °C 1 min, 30 MEHFIREEFEE S0 °C, FAERGE IR JGREE 52 C AT 15 AMER; s
72 CIEMF 6 min, HLTD-PCR /=4 10 pL, 1.5% HUIBMEBERCHLIK,, TEBER UG R G PSR,

1.3 R&EZ B W5 PE AR BB £ X

XA A R AR B BTN, Bl 38 58 2 R S R 6 ARG RPRY K& %K B
KN, RTESII S A 3" 55l A Xho 1 . EcoR' 1 . BamH 1 | Xba 1 4 AFHVIN S, B TR UESRBE S
RUERERAR A KRB N ¥, 76 S' S VI N L Z G IN T Kex2, 6 51 W FS T Py 5 -acccte-
gagaaaagaaaagiggaag-3'; P,. 5’-actggaicctigtagagecttag-3'; P.: 5'-ttaggatccaaaagaaaagtggaag-3'; P.: 5'-tgg-
gaattctigtagagecttag-3"; P, . 5'-tgggaaticaaaagaaaagtggaag-3'; Pg: 5'-ccgictagatcatigtagageet-3'

1.4 BAREHBEHEE

KAZE B 1Y PCR =M pPICZa-A Y91 Xho T F1l Xba T BBV,  H3BEAA FH A [a] 1) BR i 1 P9 U0 B Xho
[, EcoR 1, BamH 1 | Xba | 53 BIHEATEGY)Z 5 H T, DNA ¥R 12, 8= W54k DHSo, HEK
BRVEDLSCHR [5], BAIFAFRIEST PCR, Xho 1 /Xba | SUBEY) BB AR BV 25 568 5, HELAEAE LS
ZICHR (6], PCR =L K BU) 4 R FHVE A BORE Invitrogen b g4 20 BN K #a  1FE Af ) 40 3R
IKJFRLS 5 v 4 4 pPICZaA-CB, pPICZaA-3XCB,

1.5 BAHEHENEREET SMD1168 (His/Mut® ) & Mut* HL FHIMIEMEE

W2 A EE AR RE SMD1168 (His/Mut® ) (80 pL) 5 Sac 1 ZE4L pPICZaA-CB . pPICZaA-3XCB
(5 pg) AMEA, HEEHARHIERO0.2 em KIS (Bio - Rad B9 f) 1y EIK LS min, 1.5 kV,
25 wF., 200 Q #1575 ms, VHIIIA 1 mL B 1 mol - L' ILALEE; HL200 pL &4 T YPDS Fhy [, 30
CHFEZHEIE B, TEYNE %208 Pichia Expression Kit Ui,

KM PCR J5 AT He e B AL T, T — R —20k il PCR RS, LLP, | P, 51, B
ZIl b, PCR M ZAF: 94 C 5 min; 94 C 45 s, 48 C 455, 72 °C 45 s, 25 MMEH; 72 C 6 min, H
H1 pPICZaA-CB LLREY ™ H; 496 bp MY TCRERE N TR AL T, pPICZaA-3XCB LIEFRERY 3/ F1 5" AOX 5145
Y, PCRAZE |, PCR W &AF: 94 °C 5 min; 94 C 1 min, 55 °C 1 min, 72 °C 1 min, 30 MEH;
72 °C 10 min, LABEY I 1.2 kb AYTERERE NBHTER AL T
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1.6 EAEFRESEEMFMNESRIE

W 07 BE B 0 FHE B B P AN ) 5 mL BMGY K55R3EH, 30 °C 230 v+ min ' #RGHFEL 22 h & Dy ik
ﬂsw;§ﬁ3mopmmﬁ%bmmlW%@Wi%$%mmeYP%%¢ HATESEIA, 28
°C 250 r - min "' E5FE 60 h, WIEAE 24 h AMNMATEN 1% (EFBSED) BHEE, 72 h 5, 5000 r -
in~ B0 10 min, WCE B, SEATAE TS ﬁ{ﬂ'ﬂio
1.7 Tricine-SDS-PAGE £7E

HIABAEL RS oCHk (8] #H17,

1.8 HHEXEEZ B RHEBBREHREFEMENE

FHRRES IR ALY Bk, DL O A ERE Cowan I | KT K88, Rk ZEMIATH (g aif
&ﬁ%ﬁﬁ%ﬁ%ﬁﬁw%%ﬁfiﬁ%ﬁi%%ﬁ%&%)ﬁﬁ%%% BT BIF W (Dyyo =
0.2~0.3) 200 pL 555 CHY LB FEARRE IR 25 mL IRAIFEEM; FEHBEE G A 2GS M AFTILES (B
idnm)ﬂﬂ,%*ﬁﬂﬂn&\Nmiﬁiﬁﬁ,ﬂ%mﬁ%~mhgUHW&%WEMAIﬁW
ARG LW RO BIPEXT R Amp S PHPEXTRE, 55 2 U 0 R B

2.1 FHWIE
MEEER BN, SRR RAER B REHAK 123 bp, CIEMIHA R KBTI Kex2 & H B 20707
i, X TR P A S I M Z R TS, 5 R\ E B &I TT a8, XA R SRR Y R

3ANERECRE & BAHE RO IEM A I, M/x10° M, M, 1 2 3 4
2.2 BHAREZE B UK BEEKE KGN 7747

TEC R BY Tris-Tricine HLYK &G, T RIA 66.2
FIRAER B33 T LR B UK PR AT 26
(K1), 14.4
2.3 ERANMEMYVTREEENESR 65

WL s (Bl2), EHAKRER B XIE. coli
DHS«, &8RRI A S A i B M
GF A BRVE R . X 4 €0 A 2 K AT 10 000 T Pl A B1 THAXEZE B K Tricine-SDS-PAGE H ik

iEE] 346 mm, 55 pL Amp (25 pg - mL~ Yy Fig.1 Tricine-SDS-PAGE of the Cecropin B
e SZ 4 S 4 f M, M,. 5 F B A5 Molecular weight markers for pro-
I 8l AR A Y , A KA %‘% B X ifif Amp R teins; 1, 2. pPICZaA-CB ik i) 3% W Supernatant of pPICZaA-

B B EHA 55 287 mm, CB; 3. pPICZaA-3XCB # ik ) I 75 % Supernatant of pPICZaA-
3XCB; 4. #HMAEXTHR CK

B2 ZAXEZBREKMNINEESE
Fig. 2 Antibacterial activity of Cecropin B

a. X4 O A BRE AP Cecropin B against Staphylococcus aureus: 1, 2, 4. #IEXIIE CK; 3, 5. Cecropin B; 6. K& % B
HIIK Poly-cecropin By A. Amp (25 pg - mL™") , b. XTKIAFH# K88 AYIME I Cecropin B against E. coli (K88): 1. Cecropin B; 2,
5, 6. HARXIE CK; 3, 4. K&EZ B HEK Poly-cecropin B; A. Amp (25 pg - mL™1), c. X KB B DHSa AYIN T P Cecropin B
against E. coli DHSa: 1, 2. Cecropin B; 3, 5, 6. #i&XtH& CK; 4. KAZE B HH{A Poly-cecropin B; A. Amp (25 pg - mL~"), d. Xt
i B AT B (0 % 4 Cecropin B against Bacillus subtilis: 1, 3. Cecropin B; 2, 4, 6. #HAAXHE CK; 5. K#&ZE B HHAK Poly-cecropin
B; A. Amp (25 pg-mL™'),
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BRI K AR B WSS, DR TS N REREAT BE G AL B IR, B H B R &R B I,
TEHZ LT TAG Z AT T 1 DA ARG BS T CAA, SXREBIRE T 09 2 IKH A m ity A B 1A
LR E I, A RIRDUR K o LML X DU RS A T 22 57, A Rt — B 5E . (AN RIK =)
AT TSP AT LA, D B ) C RSl A IR FE AT A KA R B BT IR B A DU 1

TE/NG 22 KB RE IR T AR ek v 22 18 3 19 ) JBUR 3R R 7 W 5 D Wik, AGc DN ANl AL R A7 — %2 K
ME, BTLLE SR ARG A RS P T SRR, ENC H 2 IRERG A P e pas ), B RS E E
Rk, HOBEAWEWIFAE 00 ARSI — R 248 DUIR o] 3 il 4 23K 1 SR me
DI e Rk i i H B, DL A 2295 DR e 5 R FHAR X RR PR e 5 i N DI, i e 2 2%
X PR EARA B, 4R E A A, SO b . A AR BT AU T Kex2 24 5 AE
TEE F B e A, R AT RERT B SR0R,  [RIINT L RESE 42 P p i JE A M A v
AR BRE 1 N U T 2R B R, TR IR E IR 91 32 Bl /NS, AR TR S R A R
o, (B2, WIEEARRE, BRI LRRRIRE B RRZ . i, (UAFE RT3 2
PAUERH 3 DRI R T3R5k, X AT RE SR RIERE A RIB SR A G, WA RS Kex2 BEVIAL AR B BEIRL
RAK,
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