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HHROTE. Mk Nov 2 MAEEA AR ERESS AEBA R mEE AT i 55
B R E R UM EA 22 R B, WP NPV 2 ARG A RN, moEHs
R SRBNATETRIER R EEZMLRXTE, RAMEK NeV i T&A

HHORRNIR,

XEBH BRIGELAGRT: IEZRR

1 i (Heliothis armigera) NPVERTE
EMPR EAEEREN, T3IRENSR
BRI EZHRTE. RECEY THT
A PR R NPV BTG HEE TR
Bias R, HESFRMANER, B
B X MRBRLTL T EHI R, RITXRE
i NPV REFEHWHTT OBEFR
M=, JEX R H NPV R 1
TiH— &S

Bell F1 Orlob!™ %t #y 5 g ifk ( Trichoplu-
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EROGTREN A SRR NG ER
B, HHBSRERMELRN, ditr
ZHAREANASM T ABRERLFEL
FLRi, R LERRER i, Singh
L(1979) Xt #8 EH 4 B (KT 38R B &L
IR E AW Mk NPV (BE: SEV,
ik MEV) % SRR RSE A T U4T
Ti{E#tk%, SEV 1 MEV % fikEN
MEfNRlE RS 6 X XM, 8
SEV Fil MEV RENTRE 1A

ZRERZ XL MR REERMHEER
Ay NPVEL EAIRT OB R NPV (5
TR SEV.Fitk MEV) #TTImHES R,
IRERRENT:

SRR

(=) MRS HBAES AERERE

Sel-43 R RARTS B, BTHRNGQHR,

H.zea $EREEFSYEREW AL Yendol g
WAL LR ST, R TR R, BTk
A,

VHA-273 BASHACE RN MIE 34 % 85
HEhNEFRE Y RE AN E, BTk an
piUJ

XIA-10 KA M SRR E s,
BT amy,

EREH] S JEM-100C BEWEIF LT -
b Ui SR QR T Bk i VIR

(=) SAFNRATORE

HE2AERBRBTALAR YL, R4

AXT L9824 12 F 14 B,
BRUARFRBE XN S MBS TR AR
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RS S WERFRE BRI LM, 0 6. 01M PBS
s, Bifskidis, B % 500—3000pm ZEiE
ELS ARk E KRS &K 100mg/ml 1)
BT, HIGBRSREE A 50—70% (W/V) H0Es
BT, FREEEN 5% T IEREBA M
1/10, 3,000:pm BL—/ N, Vo (v b 74 4
% 60-—65% WIFLE A% AR MR RS-0
£ ik, PR, TR AENE Ak

MERER % ik 25me, I1ml 6.05M NaCO,-
0.05 M NaCl, pH11%E 28°C+0.5CREE 2—3
/NEF 5 3,000tpm BE.Cy 30 AMEh, FEILEE, 1TEHBH
20,0008 B 1/, $HESAKEORLER
ERREEER T

(=) $ARRaHRERTFHME

RS RGBS RS MAENTTER
%, R IKEE K 40% , BUKFE BB LA/ 0.01
M R R, BRI ELE. A
HEARF—F,BH 0.01M HE BB RN
Itk FUL BRI » B 2k UL BATR BEK 0. 1%,
= e kpvk A R, fENRERRRANZ A
FEARE.

so1-43 NPV ZHABEARENEER: B
1.5x 70cm RUBEERHL, M Scpharosc 6B FHpK 60cm
ekt R 0.01M pHY .0 BEER SR
St A S, SRR 30mg/ml HAKE
g5 8—oml, J§ pH 9.0 BIERrh TSR, #
%% soml//NK, 5§ HD-76-6 BIEER-BA Rk
A 4T B B M TR A B, AR
A E S MR B A BT, SMMERIRAEE
mEARY 0mg/ml, fENENBNSAEER
iE.

W LT EAR R FA 0. 01MpHS. 0
ARG g BT, 3,000rpm B 30 8, EEHR
£ 40,0008 [0 1 /0 JEESR. BRI
FoRE R Tn 0. 01 M HER S R BT mS AL
sB VK BIKE R, TEXSBURELR FEREA
Fpie A JEM-100C R GREEw LEISZEN
HER THBREERENERR.

sol-43 NPV iRERTHIEMERF: A
1.5 % 35cm RUBkAIFY,¥§ Scphavose 28 KK 30
om BOJERGRE, AEGR GBS R I FEE,
A 10mg/ml g EN TR 3—Sol, BoolM

Wi PR, HiE A 30ml /Nt FH HD-74
-6 R -BD AR EIRAUEZR AT
=, Birai LSRR RN T, M 751 B4 el
AR EAENSA, FEREREN Tk
F 10mg/ml fE B I ANRER TR,

(m) HmwahH&E

WL AR EE TR EE T4 aER
%L E—RMERBRELEN,LIE&ERAN Ntk
o B—RIARAEFL=K, RTRHETHKE
S, FREN R0 SmL RN A 5 X, 16K
A RN, FHAKED MERN 1:2,048,
ERRR AT FER K. EHBAE—KER
HTRERZRNA. L=, $RETHETHE
. EN ERRERER. ERREEREHS
FAEEA 10—20mg JHRR T 5S—9mg BE—K
ERESRKIN, S AERERMERIN 5120,

b, BATER So1-43 NPV BRKGHT
R, BI% & MGG, #BE S PR (R PR E]
3—5 R, E AR REREHR 5—20mg,

(H) MBS E

1.4 8 ¥ pHS.2 0.04M B2
RECHIAY 0. 8% MIRE A KR 6em P, Bl
EHE 3mm, E.E‘Z?LEE'}'J S5mm, fLEE Smm, 28]
TR 30ul (1:4 BB, ARILARIE 30
pl(4—7mgfm1), 28cy-#h 24—48 AN, THES 2K
B, $£0.1% ZEELAGEHR.

2,3{9‘3‘5%&@.&; ¥ pHSE.2 6.04M BB
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B, BRIEE 3nm, FTILH M4-—7me/ml FyiR
B 30pl R 1:4 BEMDUGK 30ul, B LREMK
Ve bkifo B MG TmALTERIR 13CT R4S
S, MR, £0.1% FEBRERHM,

B X

(=) st SRFEEOROE N

MEHREY Sol-43 NPV £MKEE,.S
RO ST E 7 )5 L Sepharose 6B
HEN, BRUEAMRRE (E1A). H
751 M4 B R, 82 RARKE
i3 ([ 1B), 7 275nm SLEIR
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Peak 2
w2
A Peak 2
2.5F i
Peak 1
2 0¥ LB}
e 1.5F
< 1.0t
0.51 240 750 280 300 nm
) 1 } 1 1 ] -
0 30 50 70 90 110 130 180 170 ml
el ik {& 3 Efiluent volume
Bl 1 Sol-43 NPV £ fyfkE S i3 Sepharose 6B FEE ITHUREM fhRE
A B — EE(E DR REE]D
B: F-EEY UV Ml %%
Fig. 1 Elution profile of polyhedron protein of Sol-43 NPV chromate-

graphed on Sepharose 6B shows a major pecak (peak 2) a minor peak (peak
1) (A) and their UV absorbance spectra (B)

2.0F

AZTEHH‘I

1

0.5

20 40 60 80

100

126 ml

Felit i & B Effluent volume
Bl2 Sol-43 NPV JWFH T#if Sepharose 2B t:EHriabeiy sk &
A: ARER—TH  B: #EM UV RUEOERE
Fig. 2 Elution profile of virion Sol-43 NPV chromatographed on
Sepharose 2B shows a single peak (A) and it : UV absorbance spectrum (B}

XH UV W E,7E 2550m &8 R/
UV RUE, Tk 1 HAER &SR
B UV BREmE &4 (B 1B), B
AR LRFHRBR To

(=) ABRENFHEN

FEELAI A Sol-43 NPV 5
FR F,% Sepharose 2B KR, RBRH
— el (2A), 751 B 5y SROE B TR
M, #E240—306nm FEFEMNI BTN
UV B E, ME—RL0OB), BdHaH
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WMZE SR BT o

(2) MEY¥RE
C L&agb e Bk NPV B AKES
RMESFERNS ARE B 5K R R
W AEEEIEHE £ K KB R
SRR TARRAERN (3.4, &
Do ik NPV W% Stk BEARE SR
B ROA A ETR AL RERE

H3 SeEEELRNE R gk
Fig. 3 Immunodiffusion of antiserum
to protein of NPV
dilfl: Sol-43 NPV EEHUMH
Antiserum to Sol-43 NPV proteins

1.501-43 NPV ERH
Proiein of Sol-43 NPV

2.H. zea NPV ER

‘Protein of H. zea NPV
3.XIA-10 NPV EH ’

Protein of XIA-10 NPV
4.VHA-273 NPV EBH

Protein of VHA-273 NPV
5.H. zea NPV HH %0

Antiserum to H. zea NPV protein
6.VHA-273 NPV EH i,
Antiserum to VHA-273 NPV protein

Mgk NPV BERTRmE SRR
MR T HuE R A R R SR 5
%, SRENHFELTFRERS HEEA
B AR AR RM(E 5,% Do

Sol-43 NPV £ &hE Mg 54
| MRS kB A AL, 5% 2 W KR,
(H5& 1 KK ER B, Sol-43 NPV i
SR TUARERNE 3, 4)o

B4 SAKEARMEAESSAR
Fig. 4 Immunodiffusion of .
antiserum to protein of NPV

ftaFle Sol-43 NPV EAHMAE

Antiserum to Sol-43 NPV protein

1.8 2(6B R

Peak Z (collumn chromatography

on Sepharose 6B)

2, T S 3o

Normal Rabbit serum

3.801-43 NPV EH

Protein of Sol-43 NPV
4.H. zea NPV JRFRF

Virion of H. zea NPV
5.801-43 NPV WHNT

Virion of Sol-43 NPV

6.0 1(6B HRE )

Peak 1 (collumn chromatography on Sepharose 6B)

B5 RSN TFHRmE sy ik
Fig. 5 lmmunodiffusion of antiserum to virionm
fulFl: Sol-43 NPV SHEBR FHMM
Antiserum to Sol-43 NPV virion

1. Sol-43 NPV JHENTF
Sol-43 NPV virion
2.501-43 NPV FER FHECB BEET)
Peak of Sol-43 NPV virion
Ceollumn chromatography on Sepharose ZB)
3.801+43 NPV ZEH
Protein of Sol-43 NPV
4.H. zea NPV BH
Protein of H. zea NPV
5.VHA-273 NPV EH
Protein of VHA-273 NPV
6.XIA-10 NPV HH
Protein of XIA-10 NPV
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fir?rﬁ"%?*ﬁ 25 %
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6 Ak ami R

Fig. 6 Immunodiffusion

of antiserum to NPV

HTL: Sol-43NPV & f5HkHE

Antiserum to Sol-43 NPV
1.801-43 NPV FERH

_ Protein of Sol-43 NPV
2.50l1-43 NPV WERT

Virion of Sol-43 NPV
3.801-43 NPV £k
Sol-43 NPV

A7 ZHEESMENREEEKIAR
Fig. 7 Coun:crimmunoclccr.rop'hor.esis of
antiserum to protein of NPV

A. Sol-43 NPV EAiTM%E
Antiserum to Sol-43 NPV protein
1.vHA-273 NPV BB

Protein of VHA-273 NPV
2.XIA-10 NPV ER
. Protein of XIA-10NPV

3.S01-43 NPV HEHENTF

Virien of Sol-43 NPV
4.501-43 NPV BH

Protein of Sel-43NPV
5.8 2(6B EEH

6.H. zea NPV ZEH
Protein of H. zea NPV
7.VHA-273 NPV HmBRF
Virion of VHA-273 NPV
8.8 1(6B EEHT)

9.H.zea NPV RERT
-Virien nf H. zea NPV

B8 SEERLT I X A A A
Fig. 8 Counterimmunoelectrophoresis
of antiserum to virion

B. Sol-43 NPV el TFRIE
Antiserum to Sol-43 NPV  virien
H. H. zea NPV JHERTHIME
Antiserum to H. zea NPV virion
W. VHA-273 NPV WERTHROE
Antiserum to VHA-273 NPV virioa
X. XIA-10NPV mERTHmE
Antiserum to XIA-10 NPV virion
N. Sol-43 NPV £ fufkdiiin
Aantiserum to Sol-43 NPV virion
1,2.vHA-273 NPV HEhF
Antiserom to VHA-273 NPV
3.4.801-43 NPV FEETF
Virion of Sol-43NPV
5.501-43 NPV WHE Fi& (2B HER)
Peak of Sol-43 NPV virion
{Collumn chromatography on sepharose 2B)
6.7.H. zea NPV HHE T
Vition of H, zea NPV
8,9.XIA-10 NPV FHa T
Virion of XIA-10 NPV

B9 £ Mmtkon s i i it
Fig. 9 Counterimmunoelecirophoresis
of antiserum to NPV
N. Sol-43 NPV % Fik{im

Antiserum to Sol-43 NPV
1.801-43 NPV EH

Peak 2(Collumn chromatography on Sepharose 6B) : .. Protein of Sol-43 NPV

2.501-43 NPV &4k
Sol-43 NPV
3,4.801-43 NPV JREN T
Virien of Sol-43 NPV
5. ER RS

Peak ! (Collumn chromatography on Sephatose 6B} Normal rabbit serum

Sol-43 NPV & kB 5E &Y
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£ kBB RREN T HaE5R A R T K
e, BS5EENS AKRERNREE
R 6), Atk T £ ko TRILE
K, TE B Rk bk B BT B

2. ARk HiRaERkSE
BT ERARNER K (B 79, £1).
Sol-43 NPV £ k&g itmE5HHEN

WP EERERAAREY. SHRE=EH
NPV & fytkEEafE Rtk B & Il
# (A Sol-43 NPV HyiREN F i ME
EEEANAOBENREER R M &K
# Sol-43 NPV £ #KLIIITE 5 Sol-
43 NPV £aEEAE BHE R W & K
# L, i SRR ER FERER=RITER.

®1 mEMRS NPV SSf MM EgRikitieaR

Table 1 The tesults of immunodiffusion and counterimmunoelectrophoresis
of four NPVs of the cotton bollworm

\ 58 | VHA-273 NPV.| XIA-10 NPV | H. zea NPV | Sol-43 NPV
~ Antigen
i T
Antisera - _ P W Pr v P v P vV
VHA-273 P + - + - + - + -
NPV v - -+ — — £ X —_ —
XiA-10 P + - + = + - + -
NPV v - - -+ - = - =
H, zea Pr -+ — + - + - + —
NPV v —_ = - — — + —_ —_
P + - + - + - +
Sol-43
v — — — —_— -— -— —
NPV
P +
EH & - - - - - - - -
Normal rabbit sera '
. +: ¥ positive —: BH#E negative

Pr: EH{&ES polyhedron protein

W

R RIER], B—HIm®R R NPV
#AREORIMERRERL FRmE,. R
g5 ENEERRAGUIERR & R R RT
PR, MARER XL HAE ARE
BRREN T4 EHERE IR REK.
(AN E Ak RmER T SRERFR
R, XU 5% ARERRERM. &
—R YRS Bell F0 Orlob™ f—% W
B NPV (% AAREANLE- A REHR

P: Z4h{k pelyhedron

V: HREBEF virion

W& kB O PR R £ RN T3 W,
mH th5RENE A RESHRK £ R
R IE® A NPV £ Ak EA R
HEROREREE. BHEFNTHROE
Rie 5RENRERFRIERERMER
igd, MESRENREN THRIEARE
FLBL , AFEHL UL 4, AHMU#k NPV §U55
B FREEHENERONRRER, X
—RGHRE Singh HFWEA—F, R
YR EESEF . AR EETR
By RE R A — RN NPV M
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SEROLOGICAL STUDIES ON POLYHEDRON PROTEIN AND
VIRIONS FROM THE NUCLEAR POLYHEDROSIS VIRUSES
(NPV) OF THE COTTON BOLLWORM,
HELIOTHIS ARMIGERA

Zhang Guangyn Huang Wenlin  Zhu Bichun
Zhou Chunlian
(Wuhan Institute of Virology, Academia Sinica, Wuhan)

Antisera were obtained by immuniz-
ing rabbits with purified preparations of
polvhedron protein or virions from NPV
of the cotton bollworm. Serological com-
parison of pelyhedron protein and virions
from four NPVs of the Heliothis armiyera
was done by immunodiffusion and counte-
rimmunoelectrophoresis. Four NPVs were
divided into two groups, singly and mul-
tiply embedded virus types (SEV and
MEV). 80143 NPV and H. zea NPV
belong to SEV. VHA-273 strain and XTA-
10 strain of NPV belong to MEV. The po-
lyhedron proteins and virions from same
gtrain of NPV only reacted with homolo-
gous antisera and no eross-reactions were
found. These results suggest that poly-

hedron proteins and virions from each
strain of NPV have specific antigens re-
spectively. The faet that polyhedron pro-
teins from four NPVs not only reacted
with homologous antisera but also with
heterologous antisera indicated that they
share a ecommon antigen,

Virions from four NPVs only reacted
with honologous antisera and no eross-reac-
tions with each other were observed. This
result shows that each of them has specifie
antigen.

Key words

Heliothis armigera; Nuclear polyhed-
ron viruses; Serological test
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