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Abstract

Three nucleopolyhedroviruses isolated from the larvae of Helicoverpa armigera, Spodoptera exigua, and S. litura with
nucleopolyhedrosis in Taiwan were characterized and compared morphologically, biochemically, immunologically and
pathologically. The polyhedra were all irregular in shape, measuring ca. 0.79 + 0.22, 1.07 + 0.16, and 1.61 + 0.32 um, respectively
under electron microscopic observation. The nucleocapsid is enlongated with parallel sides and two straight ends, measuring
319.80 + 7.80 x44.45 + 4.54, 29740 + 9.14 x46.72 £ 4.00, and 332.26 + 13.55 x 47.16 + 1.42 nm, respectively. There were distinct
differences between their viral proteins only in minor bands. The molecular weights of purified undegraded polyhedrins were all
approximately 31 kDa. Polyhedrins were assayed by ELISA with polyclonal antipolyhedrin antisera specific to each polyhedrin of
HearNPV, SpeiNPV and SpltNPV, demonstrating that there were a close relationship between these viruses. Restriction
endonuclease profiles of these viral genomes digested with BamH I -~ Bgl II ~ EcoRI - Hind IIl ~ Pst I and Xho I restriction
endonucleases indicated that these viruses were markedly different from each other, the genome sizes were estimated to be 121.7
+ 21,1324 + 24, and 137.8 = 1.8 kbp, respectively. HearNPV isolate is highly specific and pathogenic to H. armigera larvae, its
LD50 values were 4, 38, 742, and 4,710 PIBs/larva to first to fourth instar, respectively as assayed with an inoculum-imbibing
method. These 3 viruses were not pathogenic to Plutella xylostella.

HE

BASNF - HEREE =MD FIRS ERKTE & (Helicoverpa armigera) ~ & 3 & i (Spodoptera exigua) & &} 417 # (S.
litura) S = ERPRER 2 EREE - LSREEEROAETE =22 AEBE (nucleopolyhedrovirus) - ETHREAEE - 18
S HEREMEMZEEAEER - GMEZE BEABEBRBNTAMRBAZZEABYE[ERMRA - EhDIRARE
REZERFEEEHREEA - THEERL6] £0.32um - MHXEEFSAR1.07 + 016 um - K TFEBRNFARHERSEZER
#(nucleocapsid)EIEMNPV ; B R KERAIZHR/NERE—ZEBH SNPV) - FHEKR0.79 £ 022um - —1EHESHZEL
B R/ F £3332.26 + 13.55 x47.16 + 1.42,297.40 + 9.14 x46.72 + 4005 319.80 + 7.80 x44.45 + 454 nm - ¥
SDS-PAGEZ A MEIRIEERE @ BAK-TBRSEMNEEAE LAREER  AFXEERBE S FERREAISTE31 kDa
A - ARNZARERE S RNBETEENHERBRNBTEAELSA)  BrR-—BRsr2ARENEREAREZRE%
% [z & (cross immune reaction) - =& E 7 2RAZE - UAZEIREMEBamH I~ Bgl Il » EcoR1 -~ Hind III » Pst I&Xho It]]
g ETEBRRZILYE  SNEBTEARBEZEER - TKES  HEREANARB=EZZBRBE IR KNMRFEL
#1217 £ 21,1324 £ 24, %137.8 + 1.8 kbp - IEERRAEZR T =BER 2 MKYRSE  BENHRZBAERSES
(106 PIBs/larva) - BER25°CARFEPIEE - BIEZMNHBEE - BNBRBATERH . —BFBHASTIEREBS ZHH
7 ERESEZZARFEUEBRRAAZIGEE RS —EMRNKBZFEILE S 5 554, 38, 742, 4,710 PIBs/larva -
BEESEE—M  HARENSBAEBIEYR - MBEMZRENBRBLISREAZIETE ; MAAREZZARKEHS &L
BEA30%ULZHTER - HEREZZARFERIETRESR RANARELNEZE13.7~284% 2T X - MIL=EKEU
BINRESS A BB R/ - REEIER7.6x102 PIBs/mm3 diet - ER25°CERBETIEE - BRZ45EM - ERERUL
—EREHE/NEEARRET -
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AE=ZBRIRAERZL AMEEREEERBUE
Z I
B * B4 ceemzansyssrcraEg SORSEMKINE11%

BRY FHEE surm coRa®R BOHENE250%
BB ORRERsIT LRSS ST ERRRE R 128%

W =

b A K AT - B R R EM = 7 343 5 K AL A (Helicoverpa armigera) ~ # E &
¥ (Spodoptera exigua) B4+ 5 Ak (S. litura) F =R RBAFTELIRA SN BEHE
A S LT IR =48 4 % A 82 % & (nucleopolyhedrovirus) » #47# &% & - #
B ANBR AP RZER LK o ARBIHE  HERSERERTNITAA K
BUWBBHMERBX - AP UHLARE S ARARSZORERE > FHALL16]
+ 0.32 um * AHERBEFERN L 107 £ 016 um W oRmEBETRHL S EBEGH
(nucleocapsid) Bl & MNPV ; % 2R R & AZ D ELEE—HEGH(SNPV) » 3§
B8 %079 = 0.22 um ° Z MR FHEG H-T ¥ KMEAE A 332.26 £ 13.55 X 47.16
+ 1.42, 297.40 *+ 9.14 X 46.72 + 4.00 % 319.80 * 7.80 X 44.45 * 4.54 ym° #| A
SDS-PAGE X # 4 # Ld B EG Y » R RRAFARTZGH LANBLR >
REISFOEZH FEMABEWHAESL kDasE cAIARS ARBOHZS RiviRiE
FEEHL LEBA R R (ELISA)  Br=-#r52 3 AREGEMAARHIR
% % 9% B J& (cross immune reaction) ° Z /% & X £ B A48 » A W B R %) 85
BamH I~ Bgl Il ~ EcoR 1~ Hind II1 ~ Pst 1 % Xho 1 9%l 4% » #ATH B A BRZIL#
BerM A LARBEZI LR EAREA  HEABAMCRB =AM S AR EIHR
X MER 4% 1217 + 21,1324 + 24, % 137.8 = 1.8 kbp ° A BB HA LR TR
ZHREEZ BB E 0 B84 BEHEAFE % AEA 2 (10° PIBs/larva) * 44 25C
ARFEEA BERIZYELE HYEBRRATER G,  —RRFHASZFIFEA
BEZHARN  EAREBS ARBRFABERINFAFLHEIARE - EOHN S
2 k5 EFH A & 4, 38, 742, 4,710 PIBs/larva > LA FHE §—i SRS ER
B AHE » M ERM AR 15% £AZRTE AL REE S AMRES
BB EHA 0% A EZ AT E > MR S AR R T E KA BRI
o BRA 13.7~284% Z TR » fsb ZAH R F AR R E TR EEE Z 8 o
7&K T & 76X10° PIBs/mm® diet * EA25CARMBPIELA » MEZYH AN - &
RRRI = AR A FRRABR T o

BAGREE : 2ok A - WEAR - AU B S ARRE  HHERT
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BRICATTRARERZHEEREL
SR 12 AR - KR LURRIE R Ba-
culoviridae) B REE » W AR AEWES
EEEAWRZ— HIEEMNF LRBEFE
BB - MEH - ERHAEHEE S
C B [F &8 5 HE £ 3E 1000 SR REERFE -
M 9% 7 4r 8 % B & (International Com-
mittee on Taxonomy of Virus) #2155 &
ook & £ M8 W & B (N
cleopolyhedrovirus, f8J# NPV) & Bk f8 5%
# B (Granulovirus, i f GV) (Murphy et
al., 1995) o #F KK B R F envelope B nu-
cleocapsid B 2 £ HE R RS B si-
ngle nuclcocapsid NPV (SNPV) ' LR E
% % 14 8 9% # (Bombyx mori NPV) 4%
fE: M multiple nucleocapsid NPV
(MNPV) > DUbnH 8 45 B % 4 8 38
(Autographa californica NPV) B £ %k &
(Francki et al., 1991) - B £ ABKH L H
GBNEEARE  FhHBEEEREE
H > mEREABENE - BHASA
F MAFEMEREAMM - BHEAE -
R R S L~ SRS AR ~ M A A M A o BR AT
Fi SR P KRR - S el S A
EmMENBRERXANE - HE BRE®E
MEARKRERE » R R Y TR A A
H fih F £ (Granados and Williams, 1956:
Tuan et al., 1994; 1997) 7 H ¥ LB
MAEHWHE  BHA-F - RRBHRETE
o] AE 2T B BF 8 F # A 28 (Groner,
1986) - 76 H B WM A b R B NPV 2 B
WHRREZEEHLBEE R W (Smits et al,,
1987; Tuan et @l., 1989; 1998) * B —+8&
B YERE AL 0 10 Anticarsic gemmatalis
NPV, A. californica NPV, Heliothis zea

168 hERBF+AEH M

NPV, Lymantria dispar NPV, Neodiprion
sertifer NPV, Orgyia pseudotsugata NPV,
Spodoptera  exigua NPV (Agathos,
1991) =

# & ™ W (Spodoptera litura (Fa-
bricius)) ~ £ K¥# (Helicoverpa armigera
(Hubner)) ~ & 3 7 #& (S. exigue (Hu-
bner) ) 1 MM BRAN  SHERESHNL
Y- GE+FERERE - SR Tk FE
A ROERA/E - -BHESZURE
£ RAREERWREE - HlRBER
BEZREL  HREEE4A=HFLHLNARE
ZIEE B R =EERSBHETRERE AN
R KT HEAEY - 5E - BER
BN SRS 2 EE e MR
BB ENRERERMEME &
HMBE24RZEWHBTYE - BAEHER
FEEH - -HERKEM - RAIFEXAEDE
BRAN=-EERZHLEARRTRLEZY
o Hpmr - EER 2 MEEHANRE
WIS F RARE 2 SN A o7 H SR
& 14 7% (Smits and Vlak, 1988b; Huang and
Kao, 1994; Tuan et al., 1994; 1995b; 1998)
o AN pIHIL=FEME FRIHE AR
B ETREEE  HE - 2EHRAEY
TEE B MR - DI R AR TS
AZHER - W HEHBLERERBH
Wi AR ERBIrEV S 2 ECTEN
1R AT BT B L 2 A o

MRRAE

HHBEREF

TR - BEURH - FRBEREDE
8% (Plutella xylostella (L.)) 5 WM 2 4185
PIROEMEEY - U A EK
BRAMLEFH - ZERBRNBELIES



B TH## (Tuan et al., 1997) AT RIE R
25 + 1C > kM 121; 12D - BE 70 + 5%
RH. - —@4h@BREFATHBZHETHA
HEHEH o BERESBARNSP EE N
HoUBsEAR - REFREF R
B o S ILuRtE - By - SREED
GHEEEC R 20% K8 Al - 5
15 S5 ik B h — o O 1R PEAT SRR 0 LUK
il e m/hERAIAER 22 + 1°C - 418
BRAME S EEFEE - 4 100 HEBER—A
WAL REDR o B IR FE DL 5% 18 B
WIHRBHE 15008 BRIHRKMB 15068
DI B R R 2 A EWEY - REAR
REE AL mEERBFERE - 47
He 338 164 % & b BT [ AR WRUE ©

RE RIS

H#WFEED - WEWNKRE - R TE
Ko+ FED AT - BRI - £K
HE EEFar B BRBEINE 400
S E A AR ER Y B E -
HRRBBNEELEEROMBRE Iz
REKAESNERL="EFETER 2N
WIS EE 0 2 /DR R TG THEA TER - &
ABCHEBEREHRR  £RMER - 4
BREESAAEEERERSE - MMERR
WEEARENEN R AE KRR RRIT
FFHEIHE T o SR e ER AR R (T
choplusia ni (Hubner)) Ui 5h# » HREE
FHRREWERR o 2% Caballero et al.
(1992) ity 78k + FI) FH A< 328 080 TS0 46 1 e
Db m R bR L ARRE - RUER
KEBRRA RS TR SaE  CEEE
A FAME - 11 8RR 2 IE Ok (n-hexa-
ne) {44 » F 3000 rpm 8L 10 438 (Hi-
tachi Centrifuge O5P-21) » BEUL 34 - D)
B AKRIT B 30% (w/v) SRR ERE > L

11,200 xg B0 30 4 SWCE DT - MA 0.1
M Tris-HCl pH7.2 %8 1 i 13 - 5 & 42
62% TR WY B Bh B 1A 80,000 xg #EL 60 4
8 o A AT H 42 5. 62% MRESERE R
T i & o B R KR IT 48 25,200 xg #EO
104388 - It BAE 2-3 W HITT 152 Bl B .2
FUWE - BANTERR 2 EEE -

mER T RS

M aiAb AR M A AR
& % (Vibra Cell S&M, 20% output)fEfl 1
SR > BA S 2 — B A W
# (3X DAS: 0.3M Na,CO,, 0.5M NaCl, 0.03
M EDTA, pH 10.5) RE B F M 16 /s
Z BT A 5 B R A AR AR R TR AR A U R
B8 ) 500 xg M 14088 o IS HHILL 36
56%, 1 8l B0 8L 80,000 xg 6053 &(5C) >
et & B A ARG RRTER T B
FEBKEIE » 48 80,000 xg B0 60 8 0 I
¥ ¥ L) 10mM Tris/HCl, 1ImM EDTA, pH
7.5 buffer 87 » WHFHFR 4C - LR T8
HSTERE R A B A -

REERMEEAEEECEE

At AY - EERBESHETHREY
ITHEE - BLIoul MR BRI A ER K 0.1%
bovine serum albumin * F 8 M F # 72E&
& WASSRE SN EEH 1008 - 28’
W H A B8 0K DA AR TR B - FE IR
W HEEER 1% PR3 (PTA) E/ER 551
S TAR > BREMESEAKEE 00 - WE
B F B LL 2.5% urany] acetate ¥t 15 7 %
% 0 DIZEMKRI A EE > Rl RA Hitachi H-300
FEREFEMSEETLRBEZERRZ
SR - 3P 1L 50 (L EREE 2 P EH R
oAk AMGAREREEHHZRER
e WERAHEFHERBRREMTRES
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AWM EORB AR EOE 2 R R
(Tuan et al., 1994; Tuan et al., 1995b} * {0
AR TR R R/ NT 2 E AR - RS R
BEHFWERBSERENEMARES -
H. ] —1lil &7 & 40 M 2 2 95 B G 100 18 ] K/ R
FHMEZR  RESHRERE L HZ
e o PR ARE R R AT M 2
RILE - REUREML 2%

(MM EBRREE - ORBRLTNE
8 bk AR R A g B - A% .2 B 8% agarose
OB EE TR 1mm B/ BRBER
o il A 2.5% glutaraldehyde {in 0.1M
cacodylate buffer, pH7.2, 4C) T I & &
B2/ - ZHELIZ 025M MR- -
W B A& & W (0.25M sucrose in 0.1M
cacodylate buffer, pH7.2) BIE =K » BIK
15 & © # L 2% B MEAL K (osmium tet-
raxide in 0.1M cacodylate buffer, 4°C )17
HEE 2 Py RAEAFRZ ZFIKWERE
M RE =R IR 15 48 -

)Rk R EHE  RUFFIRE (50, 70, 80,
90, 95, 100%) Z MG EATL K - BT
BEZKR -SRKI154E - 5% FRARE
(propylene oxide) * 1548 1K - BE# B
# (spurr’s resin) B €W L L 1:2, 111, 2:1
MEREHKER - S22 /b HIAE
o DHERIRERT » HR—KHEB 2 R
BT -

IR~ R RBE SRS KSG
B 0.2%0.3mm Z & » DB # Y i # (Sor-
vall MT2-BYEATEMEY - TR0 1 4%
RS HE | > 4 2.5% uranyl acetate K
WL 20 S8 0 IZRMEAKRBE 108 - FL
lead citrate ¥v 12 4788 » ZF KB 0% -
MWLM B R KT RE - SHBEER
grid holder H * R RERBEHHER = X
Hitachi H-300 ¥#AE FREMEEE -

170 mzR@R+AEE 3

mEZERESH

(1R T EME SDS-PAGE 711+ Blifk
ZHNE R EORTEE C BIREBER
HEBEEARNFOMERTZR(1.2x10°
PISs/ml, 15 ul/well) f A % & 2X sample
buffer # ¥ 5 7+ & 1T SDS-PAGE 44 » 3
Bl protein marker (Bio-Rad, SDS-PAGE
standards, low range No. 161-0304) & 4> F
BfiEKE 0 2% Laemmli (1970) 2 Fik
fic W 4% stacking gel M 15% resolving
gel * Al BIO-RAD Mini-PROTEAN II (0.75
mm spacers) X 20-30 mA T ERETER S
B 1 1% L 0.2% Coomassie brilliant blue
R-250 B8 > T L4 25% W E R 10% B R 4R
oo DIIEBBARE HEE o i 1Y Alpha Innote-
ch Corporation T8-1000 Tigital Tmaging
System BB HERBZ K e

QL AREHEZ &L  BEAMRER
R B R R AR ¥ Z sample buffer &
AW ALTEE > 2% Laemnmli (1970) Z F
% » & 1T SDS-PAGE (7.5%, 60 V, 15 hrs,
4C) » WLL0.2M KC1 R 4C R 820 73 & - 1]
TAFEMRINKDaZHEEBE  WhZ
A BE 0 (polyhedrin) & » &40 8] 2B
B # B L Isco electroelutor/concentrator
ETEEEERGW, 4 hrs, 4°C * electro-
clution buffer: a) outer buffer: 40mM Tris-
acetate, pH 8.6; b) inner buffer: 10mM
Tris-acetate, pH 86 + 1 mM EDTA +
0.1% SDS) » ¥t 2 B A E R 4°C kA LA
PBS (pH 7.2)EEW BN =K » LHESE
£ t (SDS-PAGE, Bio-Rad Mini-PRO-
TEAN 1I, 150V, 45mins) & & B (Pierce
BSA protein assay, spectrophotometer ab-
sorbance at 562 nm) * MIBEREH BT L2 E
EE M SR - B A St e S



A -

(3)18% 3K b 4% S % % B B 52 (Enzyme link
immunosorbent assay, ELISA) :

a) BWH M2 A - BUPRQME
ZHBEAERAEBAHNE - HIALAK com-
plete Freund’s adjuvant (0.5m! 0.2 mg/ml
polyhedrin + 0.6 ml FL4E B ) 52 2 FLAL4E
M DETEREHEREMATERAR
R H (B K EAAKKN incom-
plete Freund’s adjuvant) * #E =K » B
B =WEE AR CRRIM - RFRERT
HEiHERTOREPRBRMBIDHE - 257
i ¥ 4r & P B 30 4 & - ¥ .0 3,000
o159 T8% Maetal (1980) R
Tuan et al. (1993) Z Jy ¥k M indirect ELISA
Fk o WA 200 f5 E 102,400 £ 2 “TEH
EAMEOEME > REME BEHBAIR
EAME - LRI EREZIALAREN
B L Y R o

P =RAFELZAMBEAEMEARR
M (cross reaction) : 443 Coating —f&H &
EABEAE BEHRS ug/ml» RACR
BHERE - TR BB LL 0.5% REBIRYS
¥ 1 47 blocking * B F B B 1 ADEKE < LY
PBS-Tween F| A B B ¥k A2 s 78 B8 =1k -~ Mk
SRMANRAEZ =B ZABELEB
HEEE  REBREE N SENES
AREHENR=-BHBETXERER
& - EEEREIE=K o MEMA Alkaline
Phosphatase-conjugated Affini-Pure Goat
Anti-Rabbit IgG (H+L) 3000 fi#RBRIRE -
Ml 1Ny o EEERBERLK - BBENA
0.1 % PNPP/substrate buffer * R EB T2
i—/pFEE © DL Molecular Devices kinetic
microplate reader Vmax ¥|# # # & 405nm
Fez e » DI =W L AlER
BRUIBMATLREZ BT -

R R R SIE B SRR L
AL M ER R - RS - &
REBEME L ARR R T ETER
Lit+az— iz 0FRERTEHE(0X
VDS: 100mM Tris-HCl, pH7.6, 100mM
EDTA, 2.5% SDS) A proteinase K({#f &
MR R 500 ug/ml) S 50°C SUHE 16 /hEF o FE
Bl %3 7 phenol: chloroform: isoamyl al-
cohol= 25: 24: 1 FFHI IR S » # L 14,000
rpm {Kubota 15200) 543 &% > IEBHZ 1
ml MEBRE EWEH - EFHPREROLER
HERERL  URSXEBREOHE - BRE
34 chloroform: isoamyl alcohol = 24: 1%
BAESRE  BLBLEREE K - LE
B ek 2 B o AEREEL 2 AL ER IS W 0 A R TR
2 isopropanol X 10 4+ 2 — # & 2 sM
NaOAe, pH 5.2 % E#-70°C 1 /PR BRI
BRI R 4°CF B0 14,000rpm (Beck-
man GS-15R Centrifuge) 30 778 > =% L
HRE IR Z BB L)L 70 B 95% Z B -
TR DA R K B o Biik 2 R AR
) 9 % B BRI B8 BamH 1~ Bgl 11~ EcoR
I Hind 111~ Pst 1 % Xho I (BioLabs, NE-
Buffer & ¢ % U NEB III, U*, NEB 11,
NEB TIT, NEB I # 37°CHI# 6 /MRefE »
A6 27— B2z 6 EBAE 2 loading bu-
ffer » %0 18 0.8% ¥ B & 0.5X Tris-acetate
buffer (TAE: 40mM Tris-acetate, 2ZmM
EDTA) » [} 80V &7 % ik 743 47 3 /DB 20 43
& HLL0.3 ug/ml ethidium bromide & £8
30 41 81K 0 MES BB E - LI 1kb DNA
ladder (Gibco-BRL) A 3N T 95 7 4 4% & #
B EEAE Pt [ U182 HBURBIE - T —f&
WEKHAZREARERENHEZBER
BEEBHK) HRSTREERZERK
B ERwBERMZERAHT  RETHEW

FEZHRRHERYEARRE 17]



IERED T B SRR IKAEAT 4 - 8 B 16 /) W43
BB B AT - LRIk R B
% » if L Alpha Innotech Corporation IS-
1000 Digital Imaging System & B #k 8 51 &
BEREZ R -

FABRZZABRSHEXEASANY
w2
IAEEHG AL RERE TR - BREE
B B B R O ok e /N T R o (1) S B
HHE - PR SR DL 24 FLEE R Rk
AR BILMA 2] 2RER  HEAGE
B BEEA i — B Sk » 2 /NIRETE AR R A 4R
BAGOILERR (B AERE em* & 25
cm) * BAL5E  HRFALAK - <K% -
FREUEAS RBNRT TUEERET &
BB+ XA R &R o (2)H fth &8 S8
HARHE  BRBUS B B - LR E T 16
NRRZERR TR SR#(2-3-1%5
WM TERESNR0S 23R4 * &
AZEE - B BFEE  WEEH
o f#F Smits and Viak (1988a) ¥ # £ %
S5 0 B K B A S A BB S h Bk
KB Z S - st WOBRARN B2
pl s AR Sh SR S R AL AR R B 12 /N REDL L
BRI &4 5% B LIRS 4 Bk
H KA BT M E R4 R
UoERKAEEEBE  BpEA RS+
Ko WSk RWIET B - RRREER
R 25+1°C ~ Y68 121 12D ~ BE 70£5%
RH. - fifdghsBm T R E I HHRE
S AT R B — PR TS A AR 1 T B B 4% (Finney,
1971) » RIS SR A 2 L BT RIF (LC) ~ %
#FEH R (L.Ds) B FBEERF ] (LTs) ©

SRR ARFREEAS IR NEEEREN
ZRE

172 #ERAB+AEF W

MAE-MERER D EREKASE
(Tuan et al., 1994; 1997) - B FH =L &
Z B4R BELSBIEEMAR KIS
& (10° PIBs/larva) * B % 25C B £ o &
% BHIKOBRBERIL T EZHE R
BRALITEFETS - B AR s e B R
R 2= 4 - REWRR 7.6%102
PIBs/mm’ diet > B # 25x1°C - % M 12L:
12D~ ®E 70+5% RH. AR+ BEZE
& i b0 T S 4h B BB FET R » LI =
MR 23 8 R R BUK N 5 o R
T 4 ik A8 0 W R A R B B 0 16 B PR R O
A% & 2X sample buffer Z #5481 » &
BTk 9T SDS-PAGE 4347 I Y s T4 14
(15 pl/well) » DLHIRRSBMA 2 HKER
ﬁ' a

w R

REAHERAEANI R ERREE
FRECRBREEQNEARE LM
WhBREE  UFBEABTEMEEES
H- W =ERNEAREs XN BEREEE
WERFANEAZEEORME BN = 81E
Ko UHSHMRELAMBSAKEEX -
50 MEMEFHHEAR161 + 032 um* H
WREN TATZEEANBERE - HHR
BR AT ZHEEOWEELEERL T8
3~9MEEL R o 05 AR 2R He
Rl#e/h > FHERER 10T £ 0.16 pm * FE1E
WERTASZRENEEES R 1A
EHE  -MEARSNS N FHELEES
0.79 + 0.22 yum > HEMABER THRNHSHE
—BEAHE ) - K=FREzeEan
K/MRFF# 332.26 + 1355 X 47.16 + 1.42,
297.40 + 9,14 X 46.72 + 1.00 % 319.80 %
7.80 X 44.45 + 454 nm (F—) o fRFE



B— a TXWALSARFELERENE b EXBAKS ANRELERATEE - BEK
BT E—EMEAE o EXEAKS ARKEREOHBRSN © (bar=0.2.m) °
Fig. 1. Electron micrographs of polyhedra and virions of HearNPV. a. External structure of
polyhedra; b. Internal structure of polyhedra showing a single nucleocapsid in an en-
velope; c. Negative preparation of virions. bar=0.2um.

£— EXEE - HRARREORELS ARAELEEREEBREZILR

Table 1. Comparison of polyhedra and nucleocapsid sizes of HearNPV, SpeiNPV and

SpItNPV
Virus PIB (diameter)(um) Nucleocapsid (L. X W)(nm)
HearNPV 0.79+0.24 319.80+ 7.84X44.45+4.54
SpeiNPV 1.07£0.16 297.40% 9.14 X46.72+4.00
SpltNPV 1.61+0.32 332.26+13.55X47.16+1.42
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R AR ARG ORE RS
H#4 2Z JE & E 8 & (Tuan et al., 1994; Tuan
et al., 1995b) » HEARHBE R B ¥
i — s AEEE > RN EREEEE AR
MEZEREEE o  RMFE R TR
K/NE] S35 2 A AR I, ~ I 3 B ) 9 5 Wit
MR ETHMAEMARER  HR—@EF
F A M N KN R A
Fo RIR R BB L MR Rl
BE - BUR TR — s 4R AR K B o R R B A5
R RN MRS R -

REGRBEAEZ ST

FIH SDS-PAGE 2 i/ W i S A0 i A8
ZIAEAH  BRAE=-fRERIEE
HE-ZABEQEZ S TEMBEEYE
31kDaZit » AEHMKBERMEELHE L
MAEWBEER -EEXKBH L ERWENE
FEA W - EORFESNS H R 31.8, 27.5, 25.3,
20.0, 186, M1 11.7 kDa Bt H A KR EHE
W o B3 B W # R 31.5, 28.2, 26.5, 26.1,

18.4, f114.9 kDa L4 /W8 H B A - mist
A7 W 3 R R 32.0, 29.2, 26.9, 21.5, 12.8,
M 11.7 kDa I A ABEEES - FAR R
MHEERREEABREORM > EAY
33.9, 28.2, 26.1, 23.5, 12.8, 1 11.7 kDa * I,
NEREEARZABEAES TRZAM
BE O E A M (34~85 kDa) I8 A FF 2 & (1
) o e o L R R A T O
P A RS AT o

MAMEBNENNZABEAEZ LR
TSETT ELISA #88 - SR & P08 8 =5
BZREZABESEMAERE 2 ZE %
#E [ FE (cross immune reaction) A 3 80%
Rk o I S 7 2 A SRR A
B8 B DU P 2 58 B RE A — 4% > {H IR
R 70% (=) - ER=fREM> 2 A
HERHHEMZZHAERENAERE 2%
ﬁ‘ °

RE BRI BIE S R 2 BR 2 5
=T R A0 R T R N M B

E= MMNEEAE  EXBE - HEERRFHARE S ARAER RN EAEE A IE
ot ERERE(Bio-Rad) 2 MMEBERRE S BS0RE 3 HEAMKS 58K
B4 TRHAHSANRKRE 5 BIEBRKS AleRE

Fig. 2. Protein profiles of AcMNPV (lane 2), SpeiNPV (lane 3), HearNPV (lane 4), and

SpItNPV (lane 5) polyhedra in 15% SDS-polyacrylamide gel. Lane1: Protein marker

(Bio-Rad).
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Polyclonal antibody for NPV polyhedrin
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B= FAZENEREERS LRI EENATRBE - HERRAFHRAN S ARFES ARENHMC R

EIXERE

Fig. 3. Comparison of cross reaction in polyhedrin of HearNPV, SpeiNPV and SpHNPV by ELISA with polyclonal

antibodies generated against each viral pelyhedrin.

AR o WP R R N5 B DA% R
Fi 4] B8 BamH 1~ Bgl 11~ EcoR |~ Hind
II ~ Pst I B Xho 1 I EI4E - EITEB A B2
L BEEREER BRI A4
Z R (B ) - MR R B R
P T BB AR 2 B o BB
HFEHRABEER=-AEEOAERE SR
R 40 % 8 KM T A R 1217 + 2.1, 1324 +
2.4, A137.8 £ 1.8 kbp (£ =) « HrA AL
g EABFE S LNAEBRELR > EX
BEELABRSZEHEERE/ -

CZEEZESARGEZBFNRETERE
EAMBERE ABRERMEKA

o WBEHTRER THBHHEFEH
SR HT R 2.23 X 10°, 7.60 X 107, 3.71 X
10°, A1 1.57 X 10° PIBs/ml - LR Al
1 X 10" PIBs/ml: thgt A ERERE
BHAENERE—Z B 4h 85 3 R 4, 38,
742, 4710 PIBs/larva ; [ 3.3 X 10° PIBs/
mlERREER FEUBYHE - KL
4R F B 4.24, 4.46, 6.29 K 843 R(F ) »
HURBIE S B B 2 W R w2 B2
MR TR > kit B EREHMERR
S4B 115 - LIERERKARASREZ
“HEESMABAERER > SR TR
F a2 0 S W1 05 4 iR+ g B 4 B B T I
% # 8B (10°PIBs/larva) » B 25C R s
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B A EERE - EREE - HERRR R S AR AR R IR BRI - WAB T K HTE E - 1
N ETEEER S AR ELEE Pst | €3] - 26 TXMAR S BMBEHJLEITBam HI, Byl II, Eco RI & Hind
I1E0% - 6-0: BRI % A BB BRAIEBam HI, Bgl Il, Eco RI B Pst 14)E] » 10-13; BHI ML £ A s HER
E#¥EBam HI, Bgl |l, Eco RI B Xho |40 » 14: 1kb FEEHERE ©

Fig. 4. Restriction endonuclease profiles of genomic DNA from AcMNPV, HearNPV, SpeiNPV and SpItNPV in 0.8%

agarose gel. Lane1: AcMNPV digested with Pst |, lanes 2-5: HearNPV digested with Bam HI, Bgl Il, Eco Rl
and Hind Ill, lanes 6-9: SpeiNPV digested with Bam HI, Bgl/ Il, Eco Rl and Pst |, lanes 10-13: SpltNPV di-
gested with Bam HI, Bg/ Il, Eco Rl and Xho |, lane 14: 1kb DNA marker (Gibco-BRL).

i > Wl BRSBTS AL - B4
MR- RGN SRR AGFEE
BYAMHZER > HARER 4 %8
L 4 i R B BOEROR - B R R4
5l 15% Zi 7 Z 0T % ¢ i AU iR A% £ £
MR H N AR WA 30% DL E 2B
S o FH SR ) AT (T ok Bl ER K R BT IRk 4
BB 13.7~28.4% ZFET-R(EM) o

I — A i S 4 i A eh B 1B Yk o
AR =T M) 3 LR L 2 R
A& 2 W A i B el 2 0 3 0 i R A
B2 AMBRE R EXRMSHER
T S R0 R B A T R A 2 A B R 0 B
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& ik 48 0 R BT AR KB 2 EOR AR
Z MR B - S SRR 4 SRR R S —
FZZAMRERERTMANIHAS B
#8575 6 0 18 2 O B (I 1) o ook =
B DU R 2R VT ek R R R
& 5 7.6 X 10°PIBs/mm°® diet * Bt 25°CE
MpErE > RIS SREHK=
M DR TR BB - AR
AARZ “FBRAE SR E AN K
PR v S E L R R AT R
B BURHBRYF E I\ o



£= EXBE - HEERRFHRRE S ARAEREREBT I EBRYER B BR AN
Table 2. Size of HearNPV, SpeiNPV and SpItNPV restriction fragments (kbp)

HearNPV SpeiNPV SpltNPV
Bam HI Bglll EcoRI Hindlll BamHI Bglll FEcoRI Pstl BamHI Bglll EcoRI Xhol
29.02 21.49 13.25 17.85 22.75 19.73 11.12 16.08 17.00 16.08 14.96 15.37
25.76 17.04 10.18 13.94 2191 17.48 11.12 16.08 15.06 15.16 11.02 12.20
14.96 1547 891 1261 20.11 17.11 911 12.92 14.04 11.20 10.32 11.84
13.99 15.07 8.81 10.36 19.78 15.84 8.16 10.48 10.78 11.20 9.16 9.57
13.02 125 8m 10.08 15.26 13.12 8.16 9.12 9.12 11.20 9.02 9.07
7.67 12.91 6.11 9.77 13.83 8.67 7.81 8.67 7.90 11.02 8.36 7.93
3.82 10.44 6.11 9.36 13.83 5.88 6.82 8.67 7.13 8.76 7.39 7.41
3.79 0921 6.02 8.3 4.34 5.88 6.76 7.61 6.12 8.40 7.39 6.94
1.82 4.08 5.81 7.49 1.16 4.85 5.82 7.37 5.4 8.18 T.05 6.94
1.82 3.19 5.81 7.25 4.85 5.61 6.76 5.41 5.69 5.97 6.74
1.82 245 5.64 6.51 4.01 4.85 4.89 0.41 5.69 2.97 6.26
1.31 5.64 3.16 3.04 4.62 4.89 5.41 5.69 5.65 5.74
0.42 4.58 2.63 2.36 4.42 4.24 4.28 4.48 5.18 5.09
4.34 1.86 2.36 4.09 3.93 3.91 4.03 4.82 4.94
417 1.54 1.81 3.82 3.28 3.24 3.26 4.82 4.45
417 1.39 3.62 2.86 3.05 3.14 461 4.14
3.26 3.62 2.86 2.84 1.82 2.75 3.24
2.93 3.46 2.86 2.84 1.69 2.49 2.80
2.81 2.87 1.11 2.84 1.64 2.43 2.08
L.73 2.49 1.561 2.32 2.03
1.01 2.21 1.15 1.98 1.84
0.71 2.09 1.98 1.80
1.91 1.73 1,31
1.67 1.13

1.56

1.51

142

117

0

0.69
119.22 124,26 120,07 12335 132.92 12841 13349 13468 13478 13838 13849 139.68

121.73£2.13 132,38£2.40 137.83+1.83
= ol el al., 1994; 1995b) : {OFHER R 2R ELTR

FE=MFAEORB I ERELHER
HX URSERZSARNEARER
K EHERRE161 £ 032 um ' HHER
FZEEOWRERRE  £FWES~OHEK
EEW - HRRARERE MNPV (Tuan

RHIE N FHHEFR1.07 £ 0.16 pm » T
EXRBENENFHERER 079 + 0.22 im
 BRE ZEABSNPY) - kZmHE
WA 2 RN TR (Ana-
grapha falcifera) % £ A BIRFE R 187 =
0.09 ;m * #E B 2.0 E 3.0 um (Hostetter and
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Table 3. Comparison of LC«, LD« and LT« valuesof HearNPV to Helicoverpa armigera larvae

Instar LCy ® Dosemortality Coeff. Imbibed LDy LCy ©
(PIBs/ml} regreegion line value volume (ul) {PIBs/larva) {Days)
1st 2.23%10¢ y=-2.50+1.73x 0.2 4 4.24
Ind 7.60x10° y=-1.14+126x 0.5 34 4.46
3rd 371 X10° y= 0.02+0.90x 2 742 68.29
4th 1.57 X 10¢ y= 1.47+0.57x 3 4,710 8.43

a) Recorded mortality until 7th day after inoculation, and corrected with Abbott’s fornula,

b) y=mortality in probits, x=log dose (PIBs/ml)
¢) Inoculative concentration: 3.3X10°P1Bs/ml.

M RS - HRAERFHAEY S ARRT N =80 B it &8 2 L E
Table 4. Comparison of pathogenicity ofHearNPV, SpeiNPV and SptNPV fo 4th-instar larvae

of three lepidopleran species

Virus Mortality™(%) {Mean+5D)
H. armigera S. exigua 8. litura
HearNPV 99.13+ 0.75 15.48% 8.29 0.00%0.00
SpeiNPV 28.40x11.65 1000+ 0.00 13.73%5.13
SpltNPV 33.97+ 9.78 31.05+12.23 96.62+4.08

a) Inoculative dosage: 10°PIBs/larva, and recorded mortality corrected with Abbott's for-

mula

Puttler, 1991); Lambdina fiscellaria .2 =&
FEEEHRECEBATEARNE 154 3.0 um
(Levin et al., 1997) i Platynota idaeusalis
PSRN0 £ 0.03 um * BHEE
H 0.35 & 1.35 um » K/hEEE X (Wang
and McCarthy, 1993) ; 1 &4 2 B ¥ 7% 4§
2 AR 1 8 3R @I SpeiNPV-608 # 2
1 1% 88 /) (Gelernter and Federici, 1986) °
—HWE REAERMXDERA 40~50
nm > = E# 200~400 nm - WA RAE R
[ (Fraser, 1986) » B S8 A% 2 R T4 R EHK
¥ - B3 — 2 R B B —
RR o KRB RITHEFEBREABRRRZEL A
W E LA R Z (Tuan et al., 1994;
1995b) o EXHSMB L ABRE CEBE
% SNPV » SR e it MNPV HEAD -
HEE AR SRBINE 2 —F - FERR
BHIAMBRBWNHF 2 2/3°- RTiF —&

178 R @M+ sER =

MEUREE KA ZF AR - B
BRI NERSELERNERE - OFE
— 8 A A0 K 2 A R R R K IR A B
BER AR RENSLERFT X
WETRA 15~30% B9 % B » BB EE L A
BURFC MM E1.61 + 0.32 yum * Bl Tuan
et al. (1995b) B iR CL A AR 1.90 + 0.27 4
m B HIF 5 t-test 28T (2=0.05) i
M EEN  MMEEREL AR ECLR
B A& 1.07 £ 0.16 ym* B Tuan et ol
(1994) iR 8 B 1.05 £ 0.21 um &
REOE - B8 ttest T (2=0.05) IR i &
EHo
TABEBEOERREZABRREERLE
FTAKRERPELEZBEENELSE - Lo
FREAHAK23 kDa KT EELAWE
(Caballero et al., 1992) * W LARIEHRHEF 2
EOEWAEM T HMRB Y EIME - &



A EARSA - HEAREHERRNADIFEE=ES ABAERERAREDEERINER - 1 ERER
24 THRBAY SEETRIEA  HATRRRMNRENS BIAE - o7 MERN S BB T LS -
ETRSBFHIRRE S AIEAE - 8.0 PR AEEHERER BRI S BRASH Coomassie 24

e

Fig. 5. Electrophoresis of Helicoverpa armigera, Spodoplera exigua, and 3. fitura larvae inoculated with HearNPV,
SpeiNPV and SpilNPV in 15% SDS-PAGE. Lanel: Protein marker {(Bio-Rad), lanes 2-4; H. armigera larvae
inoculated with HearNPV, SpeiNPV and SpltNPY respectively, lanes 57: 8 exigua larvae inoculated with
HearNPV, SpeiNPV and SpltNPV respectively, lanes B-9: S litura larvae inoculated with SpeiNPV and

SplINPY, respectively.

PER A R T o e AT o B e R
L AEAN o FRENEERSZFIBE -
ELA AR N — e E SRS W) calyx
{WEF + L thiollinked Jy\SE AR HEAH
Bas  HAE 2B TR SRAEH (Whtt
and Manning, 1988) ¢ #| H SDS-PAGE 2
HitathmaaMB e ELE » BHE
BoEnERTEEOE -2AMERH .
TR ABHTE 31 kDa & 0 A4 Hifth
RERMEBEERE LHHREESR AN
PIMERREESMEN SO o &R
oo wmMERGE AR SAREOES TR
ZEMEEOEAM(34~85 kDa) IR A T &
Boo Wpwm A 6B AR OV 2 B Rk IR e
4 R B FE S 8 78 2 o Cuballero et al.
(1992) A F| R F 8 (1 E Z B 3% - S50 R
7 i) e THE e o i SR TR B AL M
AE T EmER s CARECEBRS

FB 2 28 B R - WM ARE L
EH o FRHEFHABEEL fHHhESANE
R L R R L (R R 2 o R R TR B
BT L MR S N SR
Tz -3kl 85% - w4 B KA
¥ 4 5 18 55 75 [ 1 0] @ 3% 87%( van Strien
et al., 1992; Cowan et al., 1994, Croizier
and Crolzicr, 1994) - HE KB # 7 % £ 1
B 2 2 M S ERARM Pt &
BHEBZEOMENE ZARRLEE MRS
30 B FoAt - L% & A s A 2 - Bk
WET & 85~90% (Chou et al., 1996) < T
HOFERELWNS  —EELABRTEA
By e HEM T 28R ERER
%+ Pritchett ot al. (1979) %) B #5048 i 3%
gk o0 W # B0 AcMNPV, HaMNPV,
HzSNI'V, Trichoplusia ni SNPV K
Pseudoplusia includens SNPV % H i &H
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4 » M TnSNPV EL PiSNPV [ Z I 3 B /&
(serological relationship) & B4 - HY
BE— B3 E Z HR o i Singh et al. (1979)
% # AcMNPV, TnMNPV, TnSNPV &
PiSNPV Ml E M {# - AR A& E#REE
SNPV iR &8 MNPV 2 B E O HHRWE
FTEHE - Hi RS SNPV B2 MNPV ¥
W E 2 & A HE » Keddie and Erlandson
(1995) LA Malacosoma disstria MNPV %5 2
NTEOARANEREEENSE TR
ACMNPV E A R EZ R U N E - H
AcMNPV capsid BH Z p39 # B #8168
MAMNPV M2 R BE - B4 Mala
cosoma J& &2 F R HREE B R EL MY -
By A e 3 M 2 e BN 2
# < Volkman and Falcon {1982) 7& #) H
TSNPV £ AME T HHMHNE > L
ELISA Z HiE{d 5 R R s £ ABKRER
ZHTR  REEREHEE—X > B
B 67% ZBWE - BERATHEF N 2’
W EE 0 SR DL BR A48 20% ¢ ILIRER DI A K
B nom iR B A 3 oK n) STAE B B 4h B e B
o MAMELAREREZ LR ELL
SATTEEITAS KR L AR ELRE
< HAMBERAWTKE 33X
10°PIBs/ml (Tuan et al., 1998) ©

FAMRI W 8 2 4 M 8 B R B AR ST
¥ 4] Z 51 T #1 (polh prime) » ¥ & A H
HEEBRET ¥ & F e 8 L (polymerase
chain reaction, PCR) * W IRL A8 EH
HERMABRREEABKT Z2EKE
BRI (Perina nuda
NPV ) R #t TR 4% & £ 8 4 2 o[ {8 JIR
B 1X10°% 1X10°PIBs/ml - i F f % [
PCR Hi 7] $2 7% 100 Z 1000 Z{& # % % (Leu,
1996) - MR BEHEBREE S EE K - WA F
REEWTY ETYRBMAHZ ANY
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B - Ma et al. (1984) F) F E. coating fifs &
1818 bead Pl B NEET EARE - 5 8%
% i (Lymantria dispar (1)) F B985
EEBERCERLAEEANMNE TR
WHAERER R MRS AR
B R R RS A B 5 0] AT S
MEBRSEHEEAEWMERZEET - &
T AR E R A B AE R TE o T A B o A H 4
2= ErAREOERESHNRN  #H
MR AHEEREE T RE - 84K MHR
W=FEREEEE EHRTETRNRE
HHAEEABRET KR EEF TR
MYASBEREL TR AR Mo
MAREANRERATRABBERFTZNEEY
F& - SUH B FRERESNES N 2R
F UERFHABESEMNAEHEE RERRE
B WA > BB TE H P 8 E A AR
BLUBRAEEE - MENEE  EMIXE
BMZBBEm -
EZABRREEELHANEE U pro
taminelike protein & & 2 & H H (p6.9 or
basic protein or core protein or VP12) »
B8 IR & SO M (dsDNA) B R0
{core}(Tweeten et al., 1980) - — it i 5 &
A A R Y B 40 80-200 kbp HOR HEREE
2 » 7 BmNPV & AcMNPV M B EE Y
#1 A 130 kbp(Burgess, 1977: Ayres ef al.,
1994) o A3 B h AN TE 2 AL R DL AZ R PR
HIE IR - ETER B S
MEERUME G ZER - Maeda et al.
(1990) 8 k4% B2 R ) 65 = - b 3 W] Ry p
HRH R B E AR L B 0 L
A A% 100 BRAHEH A 2 11 855 75 B8R Ay I
B HEENL RS RRT IR LS M8
VR 7T B B A o ) SRR R —
¥ Wi Caballero ef al. (1992) 754k Hiix &3
R TRE R VA2 BRI » BRI/



75134 kbp Z X B ~ B RVIHT ZHRFN
{1 B 2R 4 8 bk > B SR M 2 B P FE AHOE
R 8 514038 > Miller and Dawes (1978) 7%
15 H ] A% e PR R o 2 4 AT T A R E AR
RS RN AR - BT EE RN
FERE - -TMMHEREREESANRER
/)32 0 407 5 T 4 20 Yk A £ R U 6 B
FhaFERNFESSEER M8 ERLK K
B i i bR A s A BB R BIAE
5 B A R R o BB B G L > = & (Kolodny-
Hirsch and van Beek, 1997) ¢ Stiles and
Himmerich (1998) B AEH AT AZ WA RE
A AREIRANERERATARZR
S o TARK A ERLESF T RAE
RO 2 BN ETE - PR ENEST
BUTEERBNRESEEYEEEZ R
R R F MR BN -
SRR 42 PR I L 2 A A ANl RUREIR
PR BIEEE 0 R EARRERS
RS RS B E MY RET Z
R R P IR R -

I eh ST Y £ A BHEE - W
i B EEREEF TMEEA N
BB FARATE R BRI Z
WER 2=~ NWAFREMOS R
= miiEERITHESSHS  WMHEL~
LRI RE PR T s R B TR
T B AL T 2 R W UK Bt Ah s A - TR
BERESEAESBERTHARANER
(Keddie et al., 1989; Tuan et al., 1994; 1995
a; 1995b) o FHEBR L A Hhw B B R
B FE TR R 2 kBN E A B R 46,
1,232, 9,360, 142,870 PlBs/larva (Tuan et
al., 1995b) ° S BORE & & BR FHR K
iR F A LB B 5 R 4, 23,
57, 1,219, 47,025 PIBs/larva (Tuan et al.,
1994) = FORMEER L 1855 3 5 X kR

7 I i &) k2 2 BT 2 o Bl R 4, 38, T42,
4,710 PIBs/larva ° s &£ ARKENF £
s B EEEON S - HHEL) BRI 2 5
B FLERE SRS MRS TR - K8
gErEEREHERROBGBTETZA
1% 0 B2 R4 H A H AR (mature im-
munity) (Smite and Vlak, 1988a; Tuan et
al., 1994; 1995b) o A4 SHE L A RN EH
AEFEEFHYERT 2 E00 T > BEEM
MBS EE R WE BB AR 14~
34% * MWK RIE T ARLBEORS o 1 H &
B BT RS - SR R
DA RBRTFELAT 2 EE
fama R o BLARH EIHA 2N BRI TR
HenmMAKEEM - A5 EEHFEBA
W LR H A8 (Tuan et al., 1997) ©
ARBERAY 2 ERBHNTHRE L AE
FRFLHE MRS BEREHEWEE
BENETCRER > MWEBERF EHE
A5 o FF LLEE SR I = REAR AR S B % HLE
B2 BOm A BRI B AU BT R
WA £ AR R 2 % L B (Granados
and Williams, 1986; Hostetter and Puttler,
1991) » R LTEERBIA 2 R LR AR
KPR o B H B EREREEERNEE
He Rt o FH S AR B FHAT R = B E R
HELREA R ERES MG
B DUER R ZHARECGR ©
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Comparison of the Characterization and Pathogenesis of Three
Lepidopteran Nucleopolyhedroviruses (HearNPV, SpeiNPV and
SpItNPV ) Isolated from Taiwan
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ABSTRACT

Three nucleopolyhedroviruses isolated from the larvae of Helicoverpa armi-
gera, Spodoptera exigua, and S. litura with nucleopolyhedrosis in Taiwan were
characterized and compared morphologically, biochemically, immunologically
and pathologically. The polyhedra were all irregular in shape, measuring ca.
0.79 + 0.22, 1.07 * 0.16, and 1.61 £ 0.32 um, respectively under electron micro-
scopic observation. The nucleocapsid is enlongated with parallel sides and two
straight ends, measuring 319.80 = 7.80 X 44.45 + 4.54, 29740 £ 9.14 X 48.72 +
4.00, and 332.26 £ 13.55 X 47.16 + 1.42 nm, respectively. There were distinct dif-
ferences between their viral proteins only in minor bands. The molecular
weights of purified undegraded polyhedrins were all approximately 31 kDa. Poly-
hedrins were assayed by ELISA with polyclonal antipolyhedrin antisera specific
to each polyhedrin of HearNPV, SpeiNPV and SpltNPV, demonstrating that
there were a close relationship between these viruses. Restriction endonuclease
profiles of these viral genomes digested with BamH I~ Bgl Il - EcoR 1 Hind
III ~ Pst T and Xho I restriction endonucleases indicated that these viruses were
markedly different from each other, the genome sizes were estimated to be 121.7
+ 2.1, 1324 * 24, and 137.8 = 1.8 kbp, respectively. HearNPV isolate is highly
specific and pathogenic to H. armigera larvae, its LDy values were 4, 38, 742,
and 4,710 PIBs/larva to first to fourth instar, respectively as assayed with an in-
oculum-imbibing method, These 3 viruses were not pathogenic to Plutelle xylo-
stella.

Key words: Helicoverpa armigera, Spodoptera exigua, Spodoptera litura,
nucleopolyhedrovirus, characterization.,
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