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HFERXBRAERALERE CMNERE
MR HEPRIRIE”

HEL BAHE AFT EAR
CERMBAFERMER W 210097)
CHRERESEFELR MR 210012)

B EHATSCENFPEFRNEAKSE CMVEFASHERGS R ENER, & EoR 1 .
Hind[i DI, 5L HE T pFASTBac I 8 EcoR I . Hind I M0 R 20 . S BIEHH BRI
pFASTBac-ABP, ZWIFFIEA B R IF 8, B EA R &% L HDI0Bae KT H,B2EE
# Bacmid-ABP. 3 # A Bacmid 55 4% s21 £ Fil K& 3% 4u ¥H SR 48 ( Faphygma exigua ) 5 1, FE 5 3¢
Ml R B DFEF B IEE . £ Northern blotting iF AR ER BRI HPH
¥ CMN mRNA KT, HRAFPEBAE R R PHEITASRANER CMVATHEAL
HE— A AR AR e A RS IT T T 5.

XM PTEHERENEFE CMVER, BUWHRBREREFRS, Bac-to-Bac FRE, 21 MM,
TR B

RES%S Q933 TR A RS :0001-6209 (2001) 06-0680-06

B 1 4 B4 Bk (antibacterial peptide, ABP) 2 B 8 #2 % f7 F= 4 - RHWEH®" Y, HHE
B CMVEPEMSFERAREF 4B NE—RFINY, Th s T EERR
HEAR, KRERENE R MMERE, BF B A E ST BN FRANHR
MR .

HTEFHFRANERNERNEUERERERENREE N 252" RERA
Pk CMVE R RSN BB ES T W EEE#TTH 60%MHE, RIS
BT ARk ER - CMVER, FTEUXANER, ELEEFE TN
BT REBEFEN T AAC, LMEEZERL CARWHEMBENEI. RITRBRER
DWAERKBHRGEETRHAARERA GBS BRABHFEAXRSRERHFEN
BRGS0, (9 T B2 T 2 3R T R e BRORE

ATEFEARANE KOS, FEAE - TRARENER, DRHERENE
BK. Bac to Bac FPRRERERSE R BRI BT RFREIERERR"  ZEEAFS
B, BEAKBLTEE M EHRT R . 23R M AL Bac to Bac FR
WEBEERXAREFATENERER, 021 HEFHEETR(Lophygma exigua ) 4 B B4
FEITHHEEE., YE—-SFHRRARE S GE TR YWITT 732,

* EF B SRR LS P BN A (39670116)

B2 M RUORET, P TE RIS 4 M B4 TR AE B O T A BT 55, BE & A, Tel:025 — 3598500; e-mail : zhaod-
hong@2len. eom

¥ 7 B : 2000-11-29, # B B %1 :2001-02-03

© PERZERMEDARITATESHESD http://journals. im. ac. cn



6 3 RELE. PEREAEKALARE CMN BRI ERDE T RIE 681

1 HRFfer &k
1.1
1.1.1 JFEE. 53 F0 40 B2 : AcNPV 9 Bac-to-Bac % 46: % B ffi b pFastBac | . K&
DHI10Bac. T2 #8 & Bacmid B H Gibeo BRL A 8], KB DHS« HEZEMRIF.

B 4y 7 T MR ( Spodoptera frugiperda) I of21 i X EF MM RFEERER MBRET
A 10% B4 TEH TNM-FH 1553 27CH . MEERRSIAMABERRLETHZLER
L., ANPV IR R KFERB N HEWE,
1.1.2 &7 RN Y85 . T4 DNA 8 . IPTC. X-gal W B KESE4HUH R A,
Cellfectin B B CIBCO BRL /A &), RNA #§ B Promega 20 8 . HARKFB A0 A= .
1.2 Ak
1.2.1 Gl R % & 5 B SOR (8137
1.2.2 E 4 Bacmid BY FF % B %% 4u 40 MW - ¥ 3 4 pFastBac ¥4 DH10Bac K AT BB E A H
M,37TCESN 4h 5, ELL 10710 2 107 W, 3G & =5 (50pg/mL FHB K.
Tpg/mLEE K E T . 10pg/mL PUFF F 100pg/mL X-gal . 20pg/mL IPTG) i) LB ¥R, 37CH3¢
24~48h EHERIMEAESE, T LB FREMKRUKSZR JICLEEBRERBE OB
VLK, WA FF LR R E 2 Bacmid DNA,
1.2.3 B Bacmid ¥5 3¢ sf21 41ME : 5 10mE S0 MUMR AN 1.5 % 10° > of21 ZHME, 66 A TNM-
FH £ #2T 27CHE 5, HN R 5 , 8 Cellfectin 5 H 4 Bacmid 25554y ,72h J5 5 s21 #
M HHRD WESEEHFRFEFPRENERLHER, HREHEEA N 2 % 10 pfu/mL,
PAAE R EERD , RS 21 BT A%, HHRBEZXT 2 x 10°pfu/mL,
1.2.4 BAFRFERE 21 WA EKNRE UEREH M. 0.1= 10PFU/CELL
MABEEHRD 21 PEMM 2h, B EASFR MAFEBERRET 27CHFH. 23T
AR RS ESHE 2085, 10pL #TH AR IERNE .
1.2.5 EAHRBEFLEHERRLD NP HKRA R =P 517 B8 ERRL R R EB A 25C
WAL AR TEEEEAN, UATANBEREEANE, S5 REg FARER 1 -
2uL(10 pfa/mL),1 ~ 4d B R M AKE B ERE MK O E, BB EERET
ARG R R Sk A sk, BEECIREEN 15% . pHd MR A R A R MK ERMEL S
R, HBDBEEE RS S BP0 CERELIR.
1.2.6 Northern blot 4147 : L Northern blot W 3241 i Bk 3 1 Y mRNA 7E# e MR 4h B R 4K
i F RGO . T L SR B R AU R R B AR, WOSE LA, B Promega 24 R B9 8 RNA 3R B
HA AR B AS RNA,TE 1.2% 80 I BE B HR AR B LIk G , EATH B B E WA
fJE RS b HT B4 Bk 2 4 B Roche 43 8 DIG FRiciX M &ARIC, 8 R TEIRTE 42CHK R
DIG 2% 3T A 7 &k B Hl AT

2 #X%

2.1 RARERANARREE
ALREFATAREHARERTEE F -~ XARERESKEE, FEUEK
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BMEBTSRNERSE - NEB TR Aor 1 BYUMA. PCREIYBIHEIEFESKE
B3 SRBEER S'RATUTE Ao [ UGBS R R BEART, BERR
HHHE.

L4 R AR 4 RS B Bk 3 B 9 8L PinPoint Xa-1 T[ genebank P31 : AF 303891 ] A%
B 24151 : 318 1 5-GGG GAA TTC ATG AAC TTC GCA AAG ATC CT-3'&F
EcoR 1 BEHIGL 5,514 2 39 5'-CAC TCG AGC CTA GGT TCT GGA GCA GCG CT-3'&H Auwll
MUME, U HXAREKRESKRER, USHFATSRAHEKERL PUCLI8 R
B NHAR R 2 319518 3 B 5’-GAG CCT AGG CCT AAA TGG AGA GTC TTC-3', &
A Avr [ B0 8,514 4 2 5'-CAC AAG CTT ACT AGT TGA GTG CCT TCG C-3', % Hind
MRS REILEBT,CTT ARABREEB T UV HATAREREREHE. £
BRERZ EcoRT Avr | EE], RBREEZ Avr [ | Hind [l SE§ Y], pFastBac & EcoR 1
Hind [l W EEYT, =B =7 T4 DNA EEBERAT AREA RSB EKER
WEARERENEL),

s 4y KB AT DHSo, PEBU AL . #4T EcoR T  Hind I ML E, BRI EHRHNE
HERERE, 2ELBEN ABBIO #EFFI TN E, FRFT 5ES KRB ER
BAMEERBRES —B, 3t 20900p(EBM UL SERN).

EoRI SP Awll Awr TT ABP-like Hind[§ EcoRT pFastBac I Hindll

‘ T4 DNA ligsee
ABP-like gl
Avr 11
EcoR 1 SV40 polyA

2 EfH Bacmid PCR P& E

Pok I Fig.2 Indentification of recombinant

Bacmid by PCR amplification
M. DL2000; 1. Positive control;
2.PCR products of

Bacmid- ABP-like(209bp) .
H1 BEHRESENHR

F ig;l Construction of recombinant transposing vector

2.2 X8 bacmid IR

H A pFastBac 4k PHIOBAC B A4, Pk 8 . 78 % 1R BUE 4 Ji B Bacmid, ¥ 5f
BEHT T RES T2 DNA &4, LLUYE S PCR B8R, Al A5 1 M51%) 4 #4T PCR,
BT N ERMNES RS RPIEKEREEE R B, 4 GDS-8000 A4 RE(UVP)HH
AR, ST DNA B B — B 2),
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2.3 Ei#H Bacmid ¥ i sf21 0

H/H Bacmid # 4k of21 21 34 )5, FE BRSE T I WA R 40 P A B B s 28, B
AR KRR R AR R AR Rir 2 e A RN SR, SIEF 21 4
i CE=FILER
24 AIAREHAMKERE 2 ARERERNREA

PAM.O.1=10 PFU/cell O E A AR T FEFAE WAL 21 M, EHERFER LR
HE 3R K e e 4R 20 £ )5 B RH S sk i bk B2 B R RO BT BR RN AT R B R (LB 3) . 4R
BEARIE S PR TE BRI W kR, dATREARERRAEAR
EHEMEBEKEEE. BLVMRAEREZERBERL, RBRBHEE I, &Y
FIEWMEKOEA LS WERS., SRR LBEUARESE WM REKTPER,E
5d FFEAHMEFE T, FAREBRLEMNAR L EREAHEEROKCYERZRNEHER
Ho
2.5 Northern Blotting 47 o8 _ __ .

S B AR 4l 2 7 S e 4L 0_,:ﬂrﬂmm
%, FARSARERBEERR 3,0 T
FRNA AT BH AN mRNA T | ot ina2) ool
MIREFR. §—FWKHEK RNA
ERRER. B4 mERERA,H
DIGHRICH BT S I R EF & 4 oo}
T8 5 - %29 600bp ) mRNA & g4}
HOREEBR 8hE FRAS ottty
mRNA MEXEW ZREBLRE i/h
B, ooh X HBEAKF. MEF
e T Ll ot 3 RFIEAKEE 21 HHE e P oh 2 3K I gt 4
ﬁﬁﬁ%ﬁ,ﬂﬁ mRNA%ﬁﬁﬂj Fig.3 Time course of ABP-like expression in sf21 cells and laphyma exigua larvae
B(E&RADR), RAMERRFAFRBRLBRARE SRR ETEARBEK,
HAFE LM BAERR, SHEEIHERF. 8 5d ST 5T, BORER AT
Norther Blotting 7 #T o
2.6 XAARBAREFPHAL

4 o S L A0 A W P B S R 40 18, BRI D 0 i ok AT A e 4k
BRI R TR ik kSRS R R, — 2 A CRE . A L HA
—ESHAERL  #TREEINE ERKELEA -TWERE, WA OREFRA—
MAEBEHES FREESH B K. B4CREN - FRENFRNENCERT
W HITEAME MERHRREOSE, KRR —EHdS, BEmER R
FEEIKIT R S RAREK CM4 H ML SR WA S W A1~ A 3GE, 245, 5E7
A i itk L B AR B ST B AR 80pg.
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-3683
- 2604
— 1908
- 1383
— 955
- 623
ke S HHERREARAL
EREMHEEEMELSR
B4 FRBORRIE Fig.5 Acid electrophoresia purification
FE XK P K mRNA Y of expression protein
Northem blot 455 Al Laphygma exigua hemolymph infected with wild virus;
Fig.4 Northem blot analysis of A2: Laphygma exigua hemwlymph infected with recombinant
RNA from Laphygma exigua virus;
larvae infected with A3:purified ABP-like: A4:purified CM4 from silk womn;
recombinant virus B1:band with antibacterial activity localized using an oveslay
1.24h;2.48h;3.72h;4.96h. of bacteria in agarose.

3 itk

— A R PLE R CORMBE R AR REE BRI H R
WA EER , ER L FERFZRLENT - T RXEABREED T (AAC), MRIER K BT
WAk R A BEAEL Y C-%,

EHRARD KA FKN R LB L ER AR SR, 75 80pg/mL Sk i #E , W
HE2ERIFHARBEARERERNREX, B3RP, A ERBEHT~E N RHE
HERNE AR SEARERKEZANHBAR, ABERBRNGREENE, B#RZRE
BEARERESREN 3%, BRERNMZENHRERI RO, EREBRK RS HA
AN ERE, MEHEARENRER=E - MNERE(ES)., SHWRERN REIR
EESEAKEONEARS, TELLORBRS B TR AEN IEHGT .
Northern Blotting 4M 4T PSR MB R F AR ER B A RLH  MBRBEHARES RE A
— &3l , LT SE R R R RE T HUE K

RINERK 21 PERIBLBERM B, BEREBEMR, EHREBRRETH
REBHENEE. EHRABERRKNREPRERAT HEBENERFNIFEEEASKH
W, 7 A8 49 J5 B R « SO R 51 B BRRITAA A9 0 TR fn s AR R g o 1 T K 7 e ik il W B o bR
EEFRPERE, MKEPEFESHMERRF, TN ERTHAKRNEBEREIEM. N
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WAL/, BEHMAMREAREFRRT DR, TR EE, SEFRAX THEEK
RFERBRIFMNERE. ANKESARNRETREBREARAERY  ERRERELES
FHTRRIELER,
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EXPRESSION OF THE ARTIFICIAL CECROPIN CMIV-LIKE GENE OF
CHINESE SILKWORM BOMBYX MORI IN
LAPHYGMA EXIGUA LARVAE

Zhao Donghong' Dai Zhuying' Zhou Kaiya' Zhang Linyuan®
(! College of Life sciences , Nanjing Normal University , Nanjing 210097, China)
(? Institute of Nanjing Miliiery Medicine, Nanjing 210012, China}

Abstract: The synthesized CMIV -like Gene was linked with the signal peptide gene of nature silk-
worm antibacterial peptide and was inserted into baculovirus expression vector pFasiBac 1, construct-
ing a recombinant transposing vector. The vector was transformed into DH10Bac competent E. coli
cells . The recombinant Bacmid was obtained . The recombinant Bacmid was transfected into sf21 cells
to get the recombinant virus. Laphygma exigua larvae were infected with the recombinant virus to ex-
press the antibacterial peptide . The hemolymph were tested to have antibacterial activity. The active
antibacterial peptide was purified by acid polyacrylamide electrophoresis. The specific expression of
mRNA of CM[V -like Gene was tested using Northem blotting.

Key words: The antibacterial peptide CM IV -like gene, Baculovirus expression system ( BES),
Bac-to-Bac system, sf21 cell, Laphygma exigua larvae
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