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Abstract Moricin is a novel antibacterial peptide from the silkworm ( Bombyx mori) with activities against fun-
gi and gram-positive and gram-negative bacteria. In order to establish an over-expressed and facilitated purifi-
cation method, the moricin gene was obtained by a recursive PCR strategy using five overlap oligonucleotides
and cloned into the expression vector pET-32M and expressed in Escherichia. coli BL21. The expressed prod-
uct was soluble in supernatant and the fusion protein was purified by Ni-NTA. After digested with thrombin and
purified with other 2 times of Ni-NTA, moricin with a purity of over 90 percent was obtained. Liquid turbidity a-
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nalysis indicated that the purified moricin exhibited the antibacterial activity.
Key words  Bombyx mori; Antibacterial peptide; Moricin; Fusion expression; Antibacterial activity

LB FK (antibacterial peptide ) B4 ¥k N 25
SEEN-REEEYEEN DN FER FET

WA A ;2007 - 11 -22 :

BHWE : AFESEMPFRRRT 973" T H (RS 2005CBI12-
1000), EXHEARAHRR BRIt 863" HH(HE
2007AA100504) , T HERHEABF 3 (R ) T H (45
£ BG2005302),

ERMT RER(1979 ), B, %Y BETRE,
E-mail ; ylzhao2006@ yahoo. com. cn

WRIEE NE AR WLERT,

E-mail : shenxj63@ yahoo. com. en

EMEMEY, REILEHPERH - EEH
BERs Y, BBKEEE R FE 2 RN (G) .
ERAKE(CT) HE . FER BHAREER
RBRE, TidkZBHUEK B3 IE % Sk
KE, FERAEIH SEEREEZERE, B
SEETANR—F KRR EET RS HE., FEH
RORBHEA, BEBRBRETHEALESE &
B S mmaEn AmnE?,
EATER & (Bombyx mori) PEBRMEMH
WAk, K& # (cecropin) A . X&EX B . HH &K (atta-



®2H

RE % RBHURAK moricin £ KB B PR & RIERHUHTE N E 233

cin) #l moricin'**! %, H: b moricin £ Hara %4
F 1995 FHAEEXRBETRA, BHELXERAPH
ERTERRBRHEREHRUNEK, RETH
moricin & 42 NMEAER , B —FIRMMER, MEZK
FRtE Rt AR R A SR PIE &N, BEXE XK
MR EEERRER B E5, TFRRA
—FE R EA T FHl, B M ARR
IBFIE 5 B AL moricin {5 B FBEMHE
FRLAHE

R4 moricin HF 42 A~ BHER, (HE H T mori-
cin RER G LN BERTE ARG , RYERE T 1L
FAREREHAEK . £ MBI moricin IFRE—
FAREBHmEERMRIERRK, XRA moricin A2
MER, AFEFRBRLR, T H moricin X758 £ 4 &
BATRRMFEIE ™, Hara %118 28 KM 4T B o
BAEERNEBALLD T moricin, HEEFELTF
I ABAKEREAMREL . B, ALRS
ETHEHBEKKREGATED " RAXE
HHEMERERIRIE moricin, HE TRELTEH
(Trx) 5 moricin § JR#% Rb-& % 15 8 {k pET-32M-
Trx-moricin, LI T HAE KB E BL21 1 EHA
BHEREMRELAAL, LIRS H moricin X XM
AR RBMTIEEE, AP —HR moricin
HOHT AL B IT AN B T el

1 #R5%H%

L1 E:ak

KB HE E. coli DH5« . E. coli BI121 RFTIEEK
{& pET-32M N ALK ERFF, KOD plus . BamH [ |
Xho 1 . T, DNA ligase ¥ § TaKaRa Biotech 7} 5],
Tryptone, Yeast Extract Jj Oxoid 72 &) /= &, SDS.
Tris , Acrylamide , Bisacrylamide % 4 Sigma /) 8 7=
i, FERARTR A 2 W ikl
1.2 RT3
1.2.1 3|9igit REXHITEEEBEFORES
BF AU K moricin AR #Y ¥ 5 ( GenBank Ac-
cession No. BAB13508) & pET-32M #4 TaRENL &, B
A P1.P2 P3.P4 FI PS 3£ 5 &5 |1 T HHEHLE
BK moricin 2, H P1 #1 P2 43 51#4 BamH [ #I
Xho 1 B4 {7 &5: P1,5'-GCGGATCCGCAAAAATAC-
CTATCAAGGCCATTAAGACT-3'; P2, 5'-GAACTCGA-
GTTAATGCTTTCTTTTCTTCGGTTTCAAGAAATT-3';

P3,5'-ACCTTTACCGACTGCCTTTCCTACAGTCTTAA-
TGGC-3'; P4, S'-GGTAAAGGTCTAAGAGCCATCAA-
TATCGCCAGTACA-3";P5,5' -TTTCAAGAAATTGAA-
AACATCGTTGGCTGTACTGGC-3',

1.2.2 F%& moricin ZREPHE 25100 P1.P3 1
P4 .P5S HON MG WiHITE | 8 PCR, MK
f4:94 °C 5 min,94 °C 30 5,58 C 30 5,72 C 305,30
AMEFF ;72 CHEA# 10 min, R 1. 5% BRARMEHE I
B MY 18 A B/, SEIR R i B W A
B, FUAECHIS | 4 PCR 89745 B4R, A P1
P2 R5|Y#HTH 2 8 PCR, RN KHF:94 C5
min, 94 °C 30 5,58 °C 30 5,72°C 30 s,30 MEZF;72
CEEfH 10 min, KRR BEKLEL B A B,
48 3| moricin BH

1.2.3 RERKMHWESEE %28 PCREKM
W74 (moricin Z:(4) #1 pET-32M 3/ BamH I
1 Xho 1 EEY), BEUI=WEIREIWE, 716 CTTF
i T, DNA Ligase ##33K, E#E Y5 E. coli
DHSa /R ASHM. MkikE EH FIHi#T PCR
K2 WP EE

1.2.4 BEEANEIRE HECEHHWE4H
F Ik R B pET-32M-moricin ¥ 1L 2|18 £ & E. coli
BL21(DE3) ¥, ¥ fi T & H % #H & & (ampicillin,
AMP)50 pg/mL LB ¥35 ¥4 |, 37 CHEFAK,
WHERBEE RS, 4 ODg Xy 0.4 ~0.6 B, F 4
BIKKRHEFR, B ODg #E3 0. 8 FHA IPTG EA MW
0.1 mmol/LiES 37 CiEF4 h, 5000 r/min B
A5 min WEEE, BAEBRE4M,15 000 r/min &
> 10 min WLE EE.

1.2.5 FEMBEHALRBHEK moricin % LiF
B Ni-NTA SRR EHE B, HZ il A (50
mmol/L NaH,PO,, 0.5 mol/L NaCl, pH 8.0, 20
mmol/L BKM) e EERRESHNERD, RAEH%
BRZE i (50 mmol/L NaH,PQ, ,0. 5 mol/L NaCl,pH
8.0,250 mmol/L BKMt) Y HK., Wt 58 Yk i B 3% X3 % o
#& B (20 mmol/L Trs-HCl, 0.15 mol/L NaCl, pH
8.0) &, EENEMER P MA 80 pL thrombin
B§22 CHEYI20 h o7, AR R UG RO R PR 2
K Ni-NTA Bl BB IE M, Tx AP HEAEAE |, T
moricin FF7E F & B . W & moricin ) 5k R
B XKEN, RERGHET, -20 CREF, BET
MR T LEKHAT 15% SDS-PAGE 43#7,
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1.2.6 BEAXBHE MK moricin HLH 1% 4 1)

B F 8L R BIM E. coli BL21 B3 100 wL,
ABIEH S mL LB BAEHREMNKXE D, B
BIA 5,10 pL moricin (2.4 mg/mL) , LA FEE K
YEX AR B, B 5 L AMP £E % B 14 %4 B/, 37
CHRFGEFF 4 h FEME E. coli BI21 HIEKRS

2 ZR5aH

2.1 REHERK moricin BRI TR R BA KKK
L Jkpe

% 1 % PCR KB EEHE K moricin ) 2
MREB,ZHERDAAObp EH(E1-A); 28R
PCR KB 2K R BHER moricin 2 , 7 K/ K
140 bp 4 (B 1-B) , ¥ moricin 3 5 &4k pET-
32M A&, 4L E. coli DHSa, 7 AMP 3t TF %
¥, Pk 11 N TR, HE1T PCR K8, B R E 2 FF
Rl -10 SRR AN, 11 SRERNPE. ER
3ERENF, & RFH S GenBank 27 i 5 51
(NM_001043364) 24—,

bp

(A) (B

A. 55 1% PCR =%y, 38 1 514 P1.P3 PCR M H=9),
ki 2 1519 P4 . PS PCR I UM™Y B. 2R PCR*Y,
Wil 1 @519 P1L.P2, FELAEIKESRE 1 8 PCR 7=k
B PCR 534074 M. DL2 000 DNA 4 F R4,

A. The products of the first PCR. Lane 1 is the product of PCR with P1
and P3 primers;Lane 2 is the product of PCR with P4 and P5 primers
B. The product of the second PCR. Lane 1 is the product of PCR with
P1 and P2 primers by using the product of the first PCR as the template
M. DNA marker DL 2 000

M1 RE moricin ZEH PCR IR ALK R
Fig.1 PCR products of moricin gene of Bombyx mori in
agarose gel electrophoresis

M % DL 2 000 DNA 43 FFR BHAraE; 1 - 11 SGELAB I | b BTSk iR iy R ER, 514 PLUP2 8 1 s
12 3N T pL ddH, 0 584, 519 P1.P2 & 1 pL;13 SKE LA 1 wL moricin Fbi H#HHR, 519 P1.P2 & 1 uL,
M. DNA marker DL 2 000;lane 1-11. the products of PCR with P1/P2 primers, template is 1 uL bacteria liquid;
lane 12. the products of PCR with P1/P2 primers, template is 1L ddH,0;
Lane 13. the products of PCR with P1/P2 primers, template is 1 L moricin plasmid.

M2 X% moricin REMARAN PCR STH R
Fig.2 PCR identification result of recombinant plasmids with moricin gene of Bombyx mori

2.2 REEANBEIREMEXBILEK moricin )
2tk

2% %€ [ E 4 FDR; pET-32M-moricin %4k
18X E. coli BL21,37 TS 4 h, KEH LEE
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&, HAEBR)G B MULRES I1E SDS-PAGE 437,
GRTEA20 KD MEAEHENEAREY, 5B
MHEAEAS FE-H, UMEEABEEME
B, MEFRUABERFE. BRARITERA,
BEEANELRASEKEEAN 0%, B.OE
WegE B 4 b I GHEAT Ni-NTA SER4ife, A& 20
mmol/L [JBkMEIE I IS, A R O 2 EE7E Ni L,
FEARAYER. MA 80 pL f thrombin B(1 U/
pl), 22 CE§YI 20 h, moricin MRS E H P HII T,
F310 mL ZEphik B YR Ni 4, SR UELR, H &8
KEHUFEAK moricin, ] Trx HE7E Ni & L, BX20 pL
VEARWAE SDS-PAGE 4387, KZ97E 4 kD EHE —4%
A A&, BD R H LB K moricin, B —43F &
BRHZHEHNREBOREA (BF3),

M 1 2 3
| .
W — — RENRE
e Residual protein
=2
184 — ' me iy —— moricinB 5 E
Fusion protein of
144—— == ;—; moricin
4 moricin

M. EAESFEREE 1. Thrombin B§40/5 13 Ni-NTA HBURE
BB 2. AEARBEEEECHTRY
3. WA G A0 L IE
M. Protein marker 1. The fraction of the fusion moricin through
Ni-NTA after digestion by thrombin 2. Insoluble fraction of ul i
lysate 3. Supemnatant of ultrasonic lysate

3 REHERL moricin Zi{L I BAk) SDS-PAGE 5347
Fig.3 SDS-PAGE analysis during the process of purification

of antibacterial peptide moricin of Bombyx mori

2.3 FEHUHERK moricin M HLHTE HERLIY

BALE A= T ICEK R AR E R
WHEEYE. 7ERIMA 10 pL 25 pL(2.4 mg/mL)
moricin B E. coli BL21 A AJ LA K &7, HRE 4 h
JERE M E. coli BL21 B2FFFEE ;XA (WA
THE/K) 1 E. coli BL21 AEKIEHR , A AMP
AT — EBRAETAEE K (E 4),

1,2. 1010 pL KA 3. i 10 L moricin (2.4 mg/mL)
4. 15 uL moricin (2.4 mg/mL) 5. 115 uL AMP
1-2. Add 10 pL sterile H,0
3. Add 10 pL moricin (2.4 mg/mL)

4. Add 5 uL moricin (2.4 mg/mL) 5. Add 5 pL AMP

B4 MARZEHER moricin /5 LB i ¥ E. coli
BL21 B £ KR
Fig.4 Growth situation of E. coli BL21 in LB liquid media
with the antibacterial peptide moricin of Bombyx mori

3 #Hig

B FH R R A R R R LT
BER, ESER KBRS EMPIZTEH ™
HHEAT , 23R ME T -5 RATERWRE, 2
SERAETHRAAERBE S ELX, P EES
FE HHLE K, i cecropin , thanatin , lebocin , moricin
%, ATHEHERFREE K ELY, o
R HUE K B R A A T R —
B, EFRCAHBRECRBEN AR KRR
i REA I . MRS BT AR R
BRIERGEREREALBHIEIK CM4; 57 SR
74" Chen %™ Li £" ' E KM ERERR
PFAR G R RAMBEN AL ST S BRIk
RNy e Suy e Rt

BB moricin [ ) 1995 4E i Hara 41
RBUAK, K &R R0 EEHEE 8 3EEL,
Hara %' 5833 26 K AF 0 B A 30 35 0 SRS , L2
2] T moricin, B H 7 ki) T EBE, A7 — %A
B, 5% Hara %' 2 57 R L MO HEAT O M i1k,
Xt moricin ) RIRZH AT FEH LW , R gL fy
BEEZSS /. B FHHPLC ¥ 254k
B EARAEE, MEsKEREMREDAL, &
SCHE o B A RA M H XA T A P K
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moricin % 3¢ (& ¥ pET-32M o7, FIRHHK L BH
MRELEB BB SIM Tlac B3 FERT Trx
M moricin FE R EX, MAMAEATEUTHE
REFETHEES, FEHRE®RE, RAEEELS
s, AR TRERZEHEK moricin ) XAH
2,745 k. A—FE, B FRAERWA His
%, AFE 2t —# Ni-NTA 403 o] K18 w4l B2
MRAEE, MAEAHEEL thrombin 5 HER
B, B X BHLE K moricin NRAEBHUT, H
2 Ni-NTA #i4L B 7] 3% 18 #) moricin, 4§ Bf §8 1% B
90% AL, LH T HRFELAA, KB R R EK
moricin X KT B AR A B M A EE. Hit,iE
AZEHARERG, TRERBREH A K mori-
cin, LA B A E AR T R K IR A = Hi Al
HEAYNTEE.
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