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Abstract: The conotoxinlike (ctl) gene is a small gene in the genomes of several baculoviruses. The
biological function of baculoviral ct/ gene remains unknown. In this report, we generated a recombinant
AcCMNPV (AcBac-ph-ctl) which contains the ctl gene from BusuNPV using AcMNPV bacmid system.
The transcription of ctl gene by AcBac-ph-ctl was confirmed by RT-PCR in infected Sf21 cells. To study
the CTL function in vivo, the recombinant viruses were used to infect Spodotera exigua peros, and the
infectivity and action speed were determined. No significant difference between the median lethal
concentration (LCsy) and the median survival time (STso) of the wild type virus AcMNPV and the
recombinant virus was found .
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BE. KRB ERFE (conotoxinlike, crl) EE—EMRFRFEEAATFEN SIRFRRBLU—RER, H)
BEMATER ., AN FIHEERIRELARE (ACMNPV) bacmid RIZREME T SR E A AR
(BusuNPV )crl 3 K Y E 4 7% 8 AcBac-ph-cil. fTEA MK L5F ool FEF ¥ RT-PCR MR BE , Z & K K H mRNA.
IR RORA R IBAT T AWERENE, SRR AcBac-ph-cil 5 HEEFAER AcCMNPV 1) LCsy, STso L EEME
R, RB\ELRRSG+F, SMNEN CTL XA Rt EE.
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R ARSI U 4 RH o-RFF R (0-cono-
toxin) JEE, RFHEHTEX D) A CX3GXCXe
CCX,3CX46Co IXHKF K HEWBHNIT £ B HESNYI A

W HB: 2003-12-9, &RIH#: 2003-12-22

4, Eldrige 5 ATEMRB B (LAMNPV) FRI—
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A HRE ACMNPV FwE— NIRRT ol B
H, BLUEd B ERES AR ESE TR
RIAEYRERER, IR ol XEATHEE. ABFFFT
R ol BBk B TR R 2 f hm s 2.
1 MHE5F&
1.1 ##y

2K crl AKX B X ZRF KL pFBD-crl( i
LMERHME, AP HEK ol BERBAZERE
BT R 8 2 £ AT DR 40 SCPE ke pSHO® ! rh 718
8%)]), JFkL pFastBac-AcPH-GFP 1 AcCMNPV ]
Bac-to-Bac ik &4t (Invitrogen-GIBCO A &) 72 )
Hf7 2= Dr. Viak B, B4R ACMNPV JREHA
EMIEELIRM. B HAM S021 HXZHET, BE
A EAEREE R, AT WERNEL, #EAmREEN
E. 2 WBERWE (Spodotera exigua) HIAFTER
= RME, AT RN AEYRE .
12 Bk (BBHE) HaE
121 HMEE ol SEERNEBEA pLYR]L: H
3 ctl-F1:5° GCGGTCGACTTATCGTGCAATTAA
CTATG-3 FRIZ& A Sal 1 BEYIPL A M crl-R1:
5'GGG CTG CAG TTACTGAGGCAAGCAATAGT
T-3 FXIZL N Pst 1 BYIHL A, LA pFBD-ctl AR,
PCR ¥ crl (5c¥ERBERE . ¥ 38 7= 4 F ook 9] g
RFI&EW, 7ok E pGEM®-T Easy 4%, Fikidy
44 pLYR1, W/FYAEF5]IEH.
122 MEE ol SEREFF ACMNPV £ AR H
(Ph)FIEB 4k pLYR3: F EcoR 1 F1 Pst 1 UEE1
MJF KL pFast Bac-AcPh-GFP L # AcMNPV % fi {4
R (ph) 7w [ 2 H B 4% pFastBacDual( Promega),
BRI FRI@ 4 R pLYR2. F EcoR 18§ pLYR1
BREKMN ol HE, Klenow B4 E, R FH Smal
HEgY] pLYR2, ¥BRMAFERE ol FEIEEBE
[ & ACMNPV £ A PRZE I e BRI B3
ARk, #1429 pLYR3. B 1 BRr THIE S HE
Bl ctl 71 ACMNPV % AR K (ph) HBBBARR
.
1.3 EAFHHEE
1.3.1 #% K& EA Bacmid FI77i%: it CaCl, ¥4k
HEY, Baik® pLYR? B ER ALK S H
AcBacmid 1 Helper BRI KB 7 DH10B B2 &
o, KEZINEYT LB HBHEEER (& 50pug/mL
FHEE, Tu/mL WA FEEZKKEE, X-Gal, IPTG)
k, 37°CiEE RS 24 h. HHEXAGEH, PCR $E
FIMEH T, Wit B EREERRNESR

Bacmid #4LEIAN 7 Helper Bk KB #F 5 DH10B
1, LI ZE Helper ki, 83 AcBac-ph-ctl. ¥
pPLYR2 UL # H ik ¥ B 8 3 E 4 Bacmid
AcBac-ph.

pFastBacdual
5238b

Ppolhl p10
EcoR1& Pstl e

pLYR
6037bp

pLUR 1

Ppolh  p10  197bp, EcoR1

Smal
pLYR3
6234bp

Ppolh pl0

ctl

B EREAH R

Fig.1 Construction of the transfer vectors
1.3.2 E# Bacmid {1 DNA R KBSV &€ R
Bac-to-Bac FIAF A ULEA 5 LA ¥ (Gibco/BRL
Co.) 4 HI$REL AcBac-ph-ctl F1 AcBac-ph ff] Bacmid
DNA, %Sttt EvHRIE DNA Mk E. WY
1pg 1 DNA 5 4.5ul (] Hind III F 37°C X %2 22h,
T 0.8%ITFAERERERL . Ik 30V Bk 24 h, FHEUR
AR DR AR «
1.4 FHEBRBHHR. VBB ENE

141 EARBFHHEL. BRIT—RKL 1x10°
B Sf21 40 A KM E R Grace’s 3553 F 35mm
HMAEAFMPEFETR. HREH, £ 1.5mL
Eppendorf B LG Grace’s i FH ML
lug MIFNE DNA BB ZE 100uL, &0 150l By
cellfectin & 85pL L HL{E ] Grace’s ¥ 5%, R
B2 6~7 1k, KRR, BEL 45min J5, A
7C 1 ¥ (9 Grace’s 55 57 2 DNA H1 cellfectin H17E
FYHMBER ImL, WEHMMEFHF LiE, AXnE
HJ Grace’s 5 FF B L4 — K, B3 LR R & W0
A 4ifup. 27°CHEFF Shs, F EiE, A 2mL
EH 10%EFMER Grace’s FHE, FNFEE

(100pg/mL) 5B FE (10mg/mL) % 10 T
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27 CHESEIEFF 4~T7d.
142 BEARENT HMARENE. BHELE30 Pvm LPQ BusuCTL
415 # AcBac-ph-ctlfil AcBac-ph FH ST2 1 41 i 6 7, g et i
FH60FLIR I8 FE MR T R I 2. PVENY|(] LHR Ld149
AAFG LHR Mc107
1.5 EHFSNEROSH SAAFGH( LHR 0p30
Fl MOI 3 5 AR EER SR21 400, FRp SAAFKIA1PG i
J& 96 h Wr L ¥ R 941 S, FH Omega Bio-tek RNA A-[-{NPYTKRQ YG GVIA

A EIRE RNA, H TaKaRa 28 H &M 3°-Full
RACE Core Set #4T RT-PCR 747,

1% ctl-F1 # ctl-F2:5'-GCGGAATTCTTG GTA
TTGCGATGTTTGTTGCGC3' (F®I£k 4 Hind INI B8
VIAE )5 BIAE A crl B PR B3 70 P9 3845 7 1 PCR 51
¥, 538#E5¥9HT RT-PCR RI,

1.6 EHERHZ HEBRENE

R 4 1x107 PIBs/mL [ E 477 AcBac-ph
-ctl FEF AR E ACMNPV MEfr — {8 R FHSE AU 4
d, WERF, RAaiE Ak, #HTEEHME.
1.7 ERFHFHEDNES

B EMNEARSERERT MG, Wi
Bk, 2P ELTEH ., CIEFER
ACMNPV EXZEAHM R, BHTEYNE. Phigk
M- R ARTSERIRSI R, BT EFEN 24 1L
R, 28 CIHECHIEFEAYIRESE 16h, 45ILL
WA 1x10° PIBs/mL. 3x10* PIBs/mL. 1x10°
PIBs/mL. 3x10° PIBs/mL. 1x10° PIBs/mL. 1x10’
PIBs/mL )5 % B8 fr LIRS AORHSER0RS, =
I 15 452 HE X B . 110" PIBs/mL~ 1x10° PIBs/mL 2 5
MRESMRENRERBAEE 36 kihh, &
RMEFE TR, BRSO E T ERERER
FEHRBE (LCso) ™. Ll 1x107 PIBs/mL 3% 8 )5 %5 LL
B ARRRN R R 48 skahh, MARWE 3 W, H
L) BFEER, AT ETF O R
At iE] STso™. LCso & STso AT ¢ B, SLRFES
2 K.

2 HRFoH

2.1 ERFBFEHOEHMSH

IR REEMESE TP ER PR
AR ERL, KE—8h 10~30 ME IR,
REHMCOEEMIR TR ENER RS s, of
ERATEMZANE FEEOY, o WfEERig
FH/ELPR—K, HEFHEHERR CX.GXs
CXeCCX3CXy6C (X AIELR(T TR ), EH AL
BEL M7 S e A MESh I Y Ca™ B il

B H AL, TR EE R 4 R LA 20

B2 R RSETEE GVIA SR
Fig.2  Structural similarity between known baculoviral cono-
toxinlike genes and GVIA.
The derivations of all the conotoxinlike genes are showed in the text.

A REFEDIE: BusuNPV (Burura suppresaria
nucleopolyhedrovirus)f Busu-ct!, ACMNPYV (Autog
raphacaliF ornicamultinucleocapsi-dnucleopolyhedro
virus) ] Ac3™, LAMNPV (Lymantriadisparmultinuc
leocapsidnucleopolyhedrovirus)ft] Ld66" ' Hl Ld149™,
MacoNPV ( Mamestra configuratanucleopol Yhedrovi-
rus) [ Macol07"", OpMNPV(Orgyiapseudotsugat
amultinucleocapsidnucleopolyhedrovirus) i 0p30!"!
 0p136"°, XcGV(Xestia c-nigram granulosisvirus)
) Xe127"%% , e B ANFPIRR | A CTL HIFFFR
B, Bk Ld66 LASh, HEJLFEEZIKTE C WAlH
B o-85F 8 F F IR S HEFIE CX;GXCX(CC
X23CX46Co 6 MEMBERRBIR 3 1 Hi8E, HRH
BEN=ZEWER. Ldé6 REETER —HFI LS
HEMRAENRIRFEZETHUN, EFFEE
FR R FRIEETES, BT AR R T o W84 S E 505,
22 HBIHEREHEFHEOBLE

221 HBHENEUEE: HBRME pLYRI,
pLYR2, pLYR3 f[PH 4 7e k& R ) F1 PCR /i %

B3 ¥ E4k pLYRI, pLYR2, pLYR3 BRG] = i3
Fig.3 Restriction enzyme digestion of transfer vectors pLYRI,
LYR2 and LYR3.
1; pLYR2 digested with EcoR I & Pst I; 2, pLYR| digested with Pst I & Sal
I; 3, pLYR3 digested with Sal I; & Xho I: M1, DL2,000 marker; M2, W/Hind
Il+BamH I+EcoR 1 marker.
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E. 3 BT & MEBEAENE) & PCR LEs
R, STHEAAER.

222 EHMEMMBYLE: S FES Bacmid
DNA H Hind Il HATEEY) S5 . T8 8] ABsL]
L5, AcBac-ph-ctl & Hind W #iTREYE, &
AcBacmid L[] 8.05kb HI# #4255k 9.21kb, 1.47bp
M 500bp =% : M AcBac-ph £ Hind 11l Bt 5,
J AcBacmid _ ) 8.05kb #7455 Bk, 8.98Kkb, 1.47bp
#1 500bp =%. B 4 B T E4 bacmid DNA &
X P8 AcBacmid MBS B4R, &5 85 FIEAH
ff (500bp A Eom), VAR AcBac-ph #
AcBac-ph-ctl £ 1EW#1].

M 1 2 3
Kb

16.7 b

8.95

5.54

3.68

2.79
2.58
247

1.98

1.57

132 147

1.13

0.93
0.84

M4 EHMBBEOBYEE
Fig.4 Hind Ml digestion of the recombinant viruses.
I, AcBacmid; 2, AcBac-ph.; 3, AcBac-ph-ctl.; M. WHind IT+-BamH I+EcoR

I marker.

23 EHFRFHBEFEY S UEE

BEHEMER ot MEARS AcBac-ph-ctl
EZRERIFER ACMNPV £ MM 5347 ks
DI, SSRRY, HELLR SR
WRETE ISEHERR R 7, R s
. A s. '
24 EBERHHEZHF

BT RIEME on HEEARHEN, FHE
2 pl0 B3+, BTBIAEREE T, EikR
IR BT 4135 F B4 96h 119 SF21 40 MR 5, AT
BT . ERAVIHEERIES Y clF1 5 3 45|
PI#AT PCR RS, BRIV AcBac-ph-cil By i

Pl S TEHIH 2 Ay a0 e g b e
Fig.5 The electroscope image of polyhedron of AcBac-ph-crl

and AcMNPV,
A, Polyhedron of AcBac-ph-ct I B, Polyhedron of AcMNPY,

Sf21 ZHAEHT RNA #:& ) RT-PCR #1641 300bp
RADHIRE R MR HEL, T AcBacph B SF21
£l RNA F¥ 5 ¥] RT-PCR 7= 4 |45 33 B (05 Sk
o 5 —% ol HERAHZ 14 ci-F2, BLE—%k PCR
HI-PEs, 5 3 #ESITPCR 25, Fik
R ARSI R (B 6), T AcBac-ph B4
Sf21 AR %P4, B AR, o R
mRNA £ AcBac-ph-ctl TR A4 M 4 HEAT T 85

1 2 3 M
bp

300kp

B 6 crl 3[F ) RT-PCR ¥ F 4347
Fig.6 Detection of the transcription of cff by RT-PCR.
Samples were extracted from Sf21 cells which were infected with 1.
AcBac-ph-ctl; 2, AcBac-ph. and 3, Healthy cells; M, DL2, 000 marker.

25 EHRFEFHNEMIE

PIRSERG 25 IR, EHRE 5B E TR
HENT 2 AR R BORIRE (LCsy) F0EBBIER
[f] (STsp) BAT BEMZES (p>0.05) (£ 1, 2).

3 it

RAFHE I L X B 500 ZRPHEIRE, TR
TR H = — Mo A B, H A 50~200
FREARIE RIAFJ R A0E, SRRt E
XA B R UMY . Omega ik
WAL BRI NS B AR, TR B R
e Bh P B s, RS 7E— G5 i RR
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*1 EHEWE AcBac-ph-ctl 5T R B LCsp {4 1 bLE PLFBER, H41%& CTL Myils, Lli—P xR CTL
Table 1 The comparison of the LCsy values between HFIThEE.
AcBac-ph-ctl and ACMNPV
Tests Viruses LCso 95% fiducial limits ¢ S
(PIBs/mL) (PIBS/mL) [1] Eldridge R, Li Y, Miller L K. Characterization of a Baculovirus Gene
! AcBac-ph-cil 222986 (140342, 356578) 1837 Encoding a Small Conotoxinlike Polypeptide[J]. J Virol, 1992, 66:
AcMNPV 472546 (294401, 780970) 656371
2 AcBac-ph-cil 226976 (136144, 407645) 1.658 o
ACMNPY 760164 (423712, 1654984) [21 Hu Z H, Arif B M, Sun J S, et al. Genetic organization of the
Hindlll-I region of the single-nucleocapsid nucleopolyhedrovirus of
%2 Eeﬂﬁﬁ %ﬁiﬁﬁﬁ ST {Eﬂg Hﬁgi Buzura suppressarialJ). Virus Research, 1998, 55: 71-82.
£ —J 50
Table 2 The comparison of the ST, values between (1 BRERRREERWRERTEN Hadd, Ha99 #1% ZHFTR
AcBac-ph-ctl and AcMNPV RHEIRTBERAVSARMAD] R pEMNERRIULE
Tests  Viruses STso(h) SE t P, 2002.
| AcBaophel 762 21 0.440 4 &% RLNSE EEE5R HTHELRIEEM. &
ACMNPV 75.0 19 W RIEHAREE, 1992,
2 AcBac-ph-ctl 923 3.5 0.800 [S1 David R O, Lois K M, Verne A L. Baculovirus expression vector: a
AcMNPV 87.8 44

K, B—RBRRGRARTHOEHFFIE. €5H
iE, EFRFREREAP R T AEIX—K%
ERIEEE, BILBRATIEENAEE. H—HCER
IERZ ACMNPV KR4 B/ E, CAEBEME
REBPRERFE, BREXNERESH AR HEME
th, R AREATAIHRA R E LN, wThE
EXAMEFRMABIERARSHFEABERE X
PREWBRAX.

EARLRF S, BANESET M RERER
ctl EH, BHE5 AMNPV ZAHEBEE—EZIA
AcMNPV Bacmid %', #WE EH KT AcBac-ph-ctl,
HAZEAREBREE RS, BOETHE
CTL R—EBZHEAMMHERBROARBEIREES
MoRER.

TRHERER, BR ol RETTUAEEARSE
BREMMMEPER, HESEH ol EENEARS
AREHENRRENYE, BREEXAAFTHEHER
ACMNPV F B HHEBEMER . SBUXM LR 8
FREA: (1) ot BREMRRIBRAENHF BB RIE
ML AEFEEAES. BT84 CTL B3k, Baj
BOMMAGELEARBLEE 4T CTL £hk.

(2) SRRt P B8 A 2 Busu-cel 3 R {45 714
BEE. 3) HTHAR ACMNPV FH—1 05
8 ctl B[R, HHIMNE CTL MBI TTEER 2L
58B4R CTL X5 F&%.
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