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Abstract: In order to investigate the genomic organization of the single-nucleocapid nucleopolyhedrovirus of
Helicoverpa armigera ,the EcoR 1-N fragment located at 54.8 ~ 59.73 kbp of the viral genome was sequenced .
The fragment contained 3 762 bp helicase gene polentially encoding a protein with a molecular mass of
146kDa. A late transeriptional motf, ATAAG, was found at -50nt upstream of the translational start codon
ATG, while two TATA box was located at -112nt and -189nt upstream of ATG. A typical poly( A) signal was
found at 12nt downstream of the translational stop codon. Compared HaSNPV helicase with the helicases of Au-
tographa colifornica MNPV { AcMNPV), { Bombyx bori NPV ( BmNPV), [ymamniria dispar MNPV { LAMNPV)
Spodaptera exigue MNPV (SeMNPV) , Orgyia pseudotsugata MNPV (OpMNPV) , and Xestia c-nigrum gran-
uloviurs{ XeGV) , only Smotifs(I,Ia,II, 11, IV )were found conserved in baculovirus. The hamology of the other
two notifs(V and VI),which are also quite conserved in other helicases, were lower than 30% . The HaSNPV
helicase protein had considerable amino acid sequence similarity with other baulovirus helicases(58% )}, and
the highest(66% ) with SeMNPV and the lowest with XeGV(43% ) . HaSNPV helicase was the first helicase re-
ported in single-nucleocapsid nucleopolyhedrovirus .
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Sequence analysis
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IR e R TR, HaSNPV 48 SRERG A SAERE 7 7| 5 B SE BUMAK £ A (A 553 ( Spodoptera exigue MNPV, SeMNPV) Y18
BEMAERRNF R (66%), 5 Yewia c-nigrum FR AR (XeGV ) IR S HEBE 1 R TR {E (43% ). HaSNPV iR
BEMERRE — T EEANROEEE ARREANGRERELEE,

RS0 ARES R B TS E M R (HaSNPV ) IR BERS R , FET) M4

RS %S Q812 TREFRIAE A

FrRmEE R — KA YR S (EERE
BEMINFE., HRIEER T ER, 204 5 U
IR DNA, A/ 4 90 ~ 160kb, #HRIFEF ( Bac-
woviridae) 3 RPN B: Z B LA K AT B (Nucle-
opolyhedrovirus, T8 7 NPV) 5 B & % % & ( Gran-
ulovirus, I FR GV ), HF NPV RIEEHFR TALHE
BARE MR X 4R B R 1 B NPV(SNPY)
MERAER NPV(MNPY) . FFREFTEEAAESR
A .BEE—HUEARESBEHT A MES
e EMATAEERNBE, B9 FHRE
BEN-—FEENABEREFECHBA Z MM
A,

W R R A B SR 2 R
# ( Awrographa californica MNPV, AcMNPV ) % B 41 o
WREW 104 SR8 DNA ERAXpERD T4
DNABR AR EHE (dnapol ) BHAREEHT-1 #EHE
(lef-1) 8RR A F-2 BH (Lf2) BPREHETF
-3( lef-3) SRBRERE D (el YR R HAFEE-1( le-1)
el i 0 RHFIR AR DNA TRIOHERE,

BT RERE O] LARE SR AR T o R, 1L
FREE DNA T EE RNA 1 DNA-RNA 7S G98F 558,
%f DNA M98 . B8 54 KR EEEEMNERM.
AcMNPV 9 kel TS — 1 143kD E R . BA SR
WEREAR oL B0 Th BB 45 4035, 3 66 47 0UE DNA 5581,
RO A ELRIE AcMNPV Pi43 BERIREREAITH
G4, hah, hel HBASHRBENE EHEEHA
*01, BRI MKEZ S A AN (Bombyx mon
NPV,BmNPV)[®) 235 4R % £ 1 5 75 ( Lymanwria
dispar MNPV, LAMNPV)U! St e S iA &
( Spodopiera exigue MNPV, SeMNPV)'® i B ik
AR BE ( Orgyia pseudotsugata MNPV, OpMNPY }°157
Xestia c-nignem ORI FIEE (XGV)1% 5 BT AR AT
BPEATHAERENEENFE AMRAXTR
BARA L A R (SNPV) IR IR e R = B R .

WM Z M &R E ( Helicoerpa armigera
SNPV, 8] Bk HaSNPV) Z1R4 SRR HERIE, B
1973 A TR FEEREF LR

35S 1003 - 5125(2001 )04 - 0344 - 06

P A A R, S R G 1.0 x 10°he? , H) T
RIFRMEEE. ATHEFVEREOWE. &
1% HaSNPV B9 4r FAEM ST T/ Z0HE, B
$7 HeSNPV MER SCEMp AL WE TR
TR0 & M 1A R 132 H ( pobyhedrin )17 egt! B lef-
A FEF, ASCHEE HaSNPV R o e e B B
Fr 30 3 3L 8 PR s AT HE 3 4 o

1 #FE5AFE

1.1 SfAfE57%% DNA BIRE

HaSNPV & M R B EAY 4 P EHRE R
G RSB RREE Bk P M R A o i)
REZ ik, RFEER .M KT, #EF 48h,
BB AR E DNA,
1.2 RERFHRE

HaSNPV #:H 4 DNA RIRRIEA B EoR 1.
Hind T 71 Xbe 1A SR ERED RN &
pTZI9R +', X X EHTHILME IR . &
Hind II-M F Bt LRSS kel BH HEMNEFH
Hind III-M FH9 EcoR N F BRI RS YR
BRI E R F, IR TRE hel £H,
1.3 iTENSH

B 4544 /R 3 5 AR UWGCG B (version 10.0)
F0 DNAStar 34 QIEF T4, 5 IE ) HaSNPV kel
ZEEFFIMEMOEERRIFF A BLAST 5 Gen-
Bank/EMBL $1#8 FE AT L 8. 1 FE Megalign 3044 .
ClustalX ¥4 #1 GeneDoc 3K {4 ( Version 1. 1004 HE4T
ARMFF RIF B

2 BRI

2.1 hel 7 HaSNPV EEE LB

FEXT HaSNPV B9 Hind T & 3T FE A RELA 51
Mg, BATFE Hind II-M F BERZ BT HaSNPV hel
ZH A5 BR USRI O EERF Hind 11
M H B EcoR LN K Brlb AT XU PP, K48 hel H:
HEY S8 FF), %5 HaSNPV Yy e i, i
FEEM TR FAMAK 54.8Kb ~ 59.3Kb &b, FH R A WS
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Fig.1 EmR 1 physical map and detaled gene organization of the EooR 1-N fragment,
The armows represent the ORFs and their directions of manscription .

HaSNPV 4R BE BEAL B A/ R 3 762bp, SRS —
1253 EERMNEO R, Tt 53 FRA 146kD.
T el BEREWTF ATC LW SO B REMEEF
HRRBES ATAAG, 7E-112 {1 RI-189 fLFELEW 1
TATA box, Bk B I R ¥ R {55 CACT. BRT &
LAMNPV B hel EIFHEDB T ATC L 125 F— T8
¥R (55 CAGT b, HE® 5 P RR#EL AR
ERPHFES CACT. L ILERTFTHE 124
H— PolyA 1L 155 AATAAA, HaSNPV hel BY¥E 7
FER R —H 4,

2.3 HaSNPV AMEEBEERFIILLBSIT

HaSNPV #% R HE B 5 AcMNPV!'Y) | BNPV(®
OpMNPVI®), SeMNPV®) | LaMNPVI? B XcGVI0) 2 4%
RNEVBEREET TRBEEREEN, FTRIEE
FUEBSRLAERNETE, FHRE/EIL
58% K5 SeMNPV B E R IER B, B 66% , TS

XeGV MR, 7 43% (R 1),
Bl TRFRANSEEERAERFEER (%) L8
Table 1 Amino acid sequence identity{ % ) of seven baculovims helicases
BmNPV  OpMNPY SeMNPV LdMNPY  XcGV  HuSNPY

AcMNPV 93 76 59 59 4] 60
B NFV 76 59 59 41 60
OpMNPY 56 56 © 55
SeMNPY 67 41 66
LdAMNPY 42 [
XeGY 43

EEREMNPEMEEREREEPFEEL IS
FEE SF R0 F) (motif I, motif Ta, motif 11, motif 111,
motif IV, motif VI motif ), M HiX & HCHF|(N-
AW -I-Te-U-TI- IV -C-F 0 ) 925 [B) P L R+ 7 R <F
B8] B LB AR R TRTE HaSNPV ARMRHERS ) C
MAE HAEILHE | (motif I, motif Ta, motif I, motif

I T motif IV ) 5 BEARSF, Mofit 1(as960 ~ 973) & &
GTP Fl ATP -4 FE 1T AR 5 P-loop!® Y 4F1E
3 {GooGKS) , EE BEH RRERE R PR
HRF, REEER 8%, KETFAEE 1
0 EAERRER, B — 48T M@ B4 — 1K
ZEE Motil a Y T 1004~ 1 021 MER.CAHM
AN EAZR SEMEERSS DNA 4N EEN
R Y, HaSNPV R R BEBEZE motif T1( 1057 ~
1 067aa) PHFAEMMBH NP ES5EA B- LR
BT IE FE %) DDVS), WA R RE BRI 28 D, X5
SeMNPV 48 [@'2), XA LT 8ET IR P-loop. B
HF.BAUAPHERLERZEIAHEIERMNK
U721 Morif TI(1 084-1 095a2) 5578 DNA R4
B— M ESF X ARAR L, 1B Motif I BIZHEE 3. Mo-
tifiv(1 121-1 129aa) AT B KB E -

HAFHE MR REEE T LEAE TR
FUTE HaSNPV B ARRBEREEE A mootif FI Motif VI
(1 121-1 129aa2) ITHREIR K TAE . TERT BRI ERS
-1 REYREIERE UL-5 BB EXR T, KRR
BT ESCF AR R BT e R LT
B9, ZEAFLE R AMNPY B SLHERE P143 B9 mo-
tifs [,1a, 1 #0110 RIS AE AW T P143 IEBIR BE
B Rl R AR RR Y, TW motifs Iv, VFIVIE
—RFEMEEN P43 A BERENLXHER
w12 HAFRAGE R IERE B motifs IV, VRIVIE A
AR A RE RFHE(E 2) , 1 motifs IV, VIV
HHREERGERAIERIELTN, Flin, &2
AT KA Rep M motif ¥ HH—1 R, H
RSB ETE RIMR R IR T2,
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Fig-2  Alignment of the deduced amno acid sequences of seven helicase genes.
The seven conserved helicase motifs are underlined and denoted 1 throught V1 ; muclear localization signals are: indicated by — * NIS" - ; amino acids involved in
host range: expansion ar: indicated by asterisks superseribed by 1 host rnge factors’ and the regions in the seven baculovirus helicases that display a higher degree

of jndentity are undlined and dencted Al throught AS.

RS EIFRA NI TEEEY
B EEAR T4 X35, A1(aal60 ~ 174) , A2(aa550 ~ 557),
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P05 A HaSNPV FHE =P o] BER B
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HBRA . IR MBEEMEELEFS (KaK/R)# 6
PFFRIEER hel REPHHE L. B2 TES
KAEMNESE,, & HaSNPV FTFEH I, ER RS
ThEE M Felt— 89T

HaSNPV R ERTE BFiE & A B Lew-zip([M*-V12L
I L%.y12) & AcMNPY, BmNPV, SeMNPV 1 OpM-
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Pl g SRR ER LA 6. XRFF|ATaEEE
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