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RBHRoS#filaks L CYRENT, FRYEOEE ST 2 8SEONKEL T 24
L HB S L EMBERESED 5 Tvw5 (SMITH et al., 1983 ; MAEDA et al., 1985),
ZDDITE, $TEREESAKE YA VA (NPV) »S5HEEI N3 HBERENE R
F— (HBZTVANR) BEUOTANAERZE OB SLETH S L L big, &
HHIRIARIC B T BB Y A VA DIRY, - RS 2 RMGOBABNLETH 5,

DX D BEE» S, KPR TIREGIRNOEE S » R BEOSEMEE LT, ¥
ANAGREERBHROBIRE VA NVAD 70— 7 21T, F T-BERHIE O iR
D7z D7 4V ¥4 L2501 & 2 MBEREE DR 2175 72, & 512, 74 VA DS
R % RIFICHER: « (RET 2R E B OMET 2175 o 2N 5 OBEOMELIRE T 5,

MEELUHE

1. gtk

A4 THROEEEMEER L LT, SES-BoMo-15A (BT BoMo-15A ; Inoue and
Mitsunasmr : 1984, 1988), SES-BoMo-15A I (LAF BoMo-15A 11 ; #. E &, 1990),
NISES-BoMo-15A II c(BAF BoMo-15A II ¢ ; H.E 5, 1990), NISES-BoMo-Caml (B4
T BoMo-Caml ; /M « H 1, 1989), SES-BoMo-J125 ¥ & Uf SES-BoMo-C129 (I F
BoMo-J125 ¥ & tf BoMo-C129 ; Imanisa: and OrTsuki, 1988 : Imanisnr ef al., 1988),
BmN-4 (Magpa, 1989) @ 7 EEEOMBR MR L 720 4 2 LIS B H fisess s infare

1 ZOWFREFTNERIRGE [EEfilRicB 2 RH Y A4 VA DR - BEBERGE O fZHH |
(1988~1990) O—& L L Tfibil-,

BEBET M T2

PEHEEE FIRCEESHE MRS

BERMIR R AR E AR L 28H

BB RRESRE

R ERELRRE

(=2 TS I JURE NV
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LTI, Yr¥ay ERERR D NISES-SaCy-12(LIF SaCy-12 ; k¥#), 7 v T
<&t bV Ek D FRI-Splm-1229 (MrrsunasHr and INoug, 1988), Euxoa scan-
dens DREZEMKIME IAFEs-1 (BELLONCIK ef al., 1985), 2 b v igiiAHsk D SES-MaBr-
4 (LAF MaBr-4 ; Inouve and Mrrsunasui, 1985), ¥ 7% > HEFH3k D NISES-AnPe-426
(BAF AnPe-426 ; KFER) 2HWVTz,

2. B

B x4 BT (FBS) 210%&r MGM-448%5# (MGM-448) & FBS #10% &1
MGM-443%23# (MGM-443 ; Mitsunasai, 1984), FBS » 3 % & ¢ MM £5#1 (MM (3 %
FBS) ; Mitsunasul and MaRAMOROSCH, 1964), FBS 210% % L < 1220% & e TC-10 £%
H1 (GArDINER and STOCKDALE, 1975) 8 X U Grace £5#1 (Gracg, 1962) % Hw 7z,

3. BHEEOHRE
BEEBIUATHEEBE LS4 2 (5B H02EXxH028) O586 HEOLHE? S
ZREIERAETINL, 60°C 6055 L < 1265°C 305 OMBVLEN X v, HHBD AT =
¥ —v 3 YOk L WELE 21T, £ 21 03,000rpm— 1552 OO B %2 —20°Cic
BREREFL, #H, ML CERCHV, %7, 44 2B ERRE, 70y (X
FHTE) ORI 5 bR, &1 TR FRCLEL T, KBV,
28, FRCBECRETROKKZ VI,

4. T4 NAROTIEL

B A AL BEEIRY A VA (BmNPV) OFEEIHOEE %3,500rpm, 205 &KL,
FLEAS0Nm SV R 7 4 VY —THGBE L TR R A — VY Y T30f5 b L < 13506F (v A4
JVASME 1 X10°PFU/ml) OFEFE E LTz INEEFEKE LT —200CIEBREL, #
H, mAfF - BRL TR,

5. 74V AR B ORER

HIREEHERE % 1,500rpm, 2 SMEOF I, kL - B REREEts L O
VRIS 2 X 10HHE/ml i %% 2 & 5 WEHEIL €, 50ml FRROEEFHBCHEARS, =
DEHE 7213 2 HBIZ Y 4 VAR BB 4 m1 2t L80ul HNZ, MBS CTREL 12, <
4 7a7 A Nv— AW Y A VR BERERE T, MIFRZER % 963D Z L2 hic150
ul/well .25 X 5L VA VARKIZ 1RG0, 25ul 2 1 FRERRE S Lz 8 7R3
OHEL T, LIk, 25~28°CTE:EL, TCIDs, (tissue culture infectious dose) %3K®
7eo AN ARBEEOWERIT T A N A SRR ENIEMSE T B L, MfagNes
JAEABEROBETHE L2, i, HEMRCEND?S SAE L ORISR E R
BEwiE, BEROBRHERRERIL, H . 7 THEES 1 N OHEE60°C 5 53 s
BPHLIE, 1%70®7c/—N7N— (BPB) ZHWTSSHEREL, Faxhi-%
AEOEETHEL 12, X 512, Piv 4 NV AT 40REFF (Inoue and KiMura, 1985)
LHS RS 2o 7 BOCHR0fSFE TR (EX S, 1988) THifgEH@L, BERUEDE
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ECRREZNEL 12

6 . FUESEMITIRIC X B 7 A NV A ETERERE D BIEE

B4 3 DIFEPEREEAINL (BoMo-15A) i 81} 377 4 )V A DRERE % [E1#: ELISA #: (Enzyme
-linked immuno solvent assay) B & CEERPIAE TR Lz, FERUTOEBY TH
%,

ERDFHE :

2.4 X10°Hfg/m]l OMFIE % 1 HOS0ml BE T T A F v 7 BEER (7 7 V2 »#3013)
WREX, 25°C 48RHHEIEEE L TNy — D REBRES ¥, Z0O%, iR BREL, 0.5ml D
IMEBRFERIRD Y A VAW E Z W T OREFBCNZ, | RESRCEEL 72, £ D/,
a2 155 M BIEE > LY A v A OMIBIEANOBE R RHEL 12 7 4 VAR ERBREL,
B—=NY CETHREERR 25 L TS, 5ml OFEE MGM-448 B2 N2 25°CTREE L
Tzo RERFHIC 1 {8 DREEAE OB 2 2EFEIN L, 3,500rpm1550fH D0 75 2 5L,
fi# ELISA TV ANAERHAE L 28D Ot RS> 7 v 7 F VB CHEEL & —0
Y ¥ET 3 B GRS (1,000rpm 1 430) 8, A7 4 NCBHkL, BEEPidks & 2
Peta BT 5 1o,

R ELISA ¥ :

oY F 1gG O NN—F F ¥ T — AR Y F [gG 351 4 Ty FHEIERHEHL, 0.02% Y
4 —20% &) VBBEEAAIEAK (PBST) T3,00051c &R L CHEHL 72, HBEIX96
FOEFE 7V —F (Nunc 4 A/ v —1 1) ZAWTTo 2o BIRICT A VA BGeREH S L
CEFEY A N R RS X OB % 100k] AR, FBIC 1R, & 512 4 °Clc—BrssiE L 72,
%% PBST THAHIT D 3EBEIEL, 2% 7 V7 v EMNZ 1 RHEKIGS € =581,
WERSBREL, 10,0005 OH B mNPV IMiF100x] 212, 37°CT 2 BRIKIG X ¥ 72,
Z DIMYE % FrZE L, PBST T 3 [AIEEEH£3, 000fEH KD/ S —F F ¥ 7 — 2SS+ IgG
Y ¥HifEE37C 2 REKIG S ¥z, D8, R¥iE 2= L PBST T 3 H¥ %, 2,
2-azino-di- [3-etylbenzthiazoline-6-sulfonic acid] %100kl % T205FEREME L,
2%y 2 U BI100u] TRIG2E1E#414nm OWSLE % EIA Y — 5 CHIE L 72,
BERPUAHIFORE

BHMEE 7 ¥ b T MEEE, 2%7NVT7 S CBREERSUEL, BEREE
1, 00085 &M DL BmNPV 1 % 37°C45453 [, K> T1,000f55 R _k$ifk % PBS T
BASSFHIRIG S ¥ /2o KB, PBS TH®, 0.04%VBERY 7 S /RO VY V%, B xiF
vT0.03% 8L AKER (H,0,) 2103 MKIES ¥, PBS THEEL/N—7 5 R 2T T8
BT,

7. FHEREAT 2.0 OREMELO T 4 VA L8y — v O

M3 9 2 BRI OB E 2H105E/ml KRB L 7z, 2h e DERIC DWW T -k T 4
Fv b (2—=r7t) 2RCTHTARRRSOME, 74 o —ABKkE), BEEE
WIZ & B3EE N FORH BT 7, FELEBERIZA Y 7 BbiAkEEZ ICD), V>
TERER (ME), SV a— @AY 25 —¥ (PGD), SVa—xBAY —¥ (PGM),
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SV — A — 6 — Rk RBER (GEPD) B & UILMBIAKEEER (LD) 0 6 BETH D,

& xR

1. 24 a2 OFfTEHREEMEGE BoMo-15A I D&ER & 7 4 W B2tk

A 4 2 BEEMEIRR BoMo-15A » & 7 a—=> 7 U7 & 0553tk BoMo-15A 11
c DI L L AR Y 4 L ARBRZMI DL T IREEIC TS BRFFERSE, 1, 13—25(1990)
WERE L72DT, T T, #F-CHEEK L IATEHMIEHE BoMo-15A 12 BT % 4 4 2%
LAKKEY A VA (BmNPV) OBEFERIEY, SEHcERL TL 374 VAR N BRY
HEEC & > TIEB L R ow TR T 5.

HEARBHI9MR B izl BoMo-15A 1112, BmNPV %87 2 L 12854012 1355
HFIZ YA VATURBHER S, 74 VAR REESHESE T s 008Nl 7z, Ly
U, B4R IZEE oML 72 GE 1 ). T O OBFEME O BIRIEA BRI
PEZ Lo THET S &, EEI2FMEICI320.8% DI S h, BRE%24REREEIC
B2 DOEIGHE0.8%ICHE 3 L &b I/MNIOHZAEIENICEBI S N, £/, BEREASRS
iR % £91.3% OMIFIBREE 2D, LAKDIZITRAL IHEEERL, VA VAR
UCHES MIFIRER LB S iz, 2D XD BiERDP S, B Y 4 VATIRE DRI,
ML OHFELIZVANAREZDDTHY, ZHUUBZHEFY A VX Ot iilgmzlic
XoTEHLEYANACETSbD LA IR,

100 1.0

1.

o
o

% OF NPV- INFECTED CELLS
M4 (— =)

L A

0 12 48 96 144 192

TIME POST-INFECTION (hr)

% 1EX BoMo-15A II#ifE#kIC B} 2 BmNPV 85D ELISA &
& BHE

Fig. 1 Detection of virus antigen by the ELISA method in the
BoMo-15A 1I cell line. Non-specific control data were
deducted from these absorbances. Histogram represents
the percentage of infected cells.
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2. A4 2B LUMOBHOBEEMITRD T 4 V14 288 =22 X BEE

fHE MRS EAIIIRR O 2 BRI T 2 72012, M TR RE CEE S BEOSER
Hfakk (BoMo-15A, BoMo-Caml, BoMo-C129, SaCy, AnPe-426, MaBr-4) * %
72 EER E 7z BoMo-15A LI DWW T 7 A4 VA ANy — o 2 HEBBRE L 77,

1) #4 afMZER { ICD, ME, PGM B X U G6PD O&BERIZOWTIE, kL 7
B A AEFHROFEMEE T TR BFE U N RNy — v 2R U, —F, PGl B &
PLDEZ2WTRA Y R—ya (B JIHEERD BoMo-Caml 3% 4R 2 BEIE O
Ny RzRLI: B2l », BF (HEE) ORFHED BoMo-15A £ %1295 (HhE
) BFHkD BoMo-CI29 X 32 < B/ 8y — > Tho T2,

2) RHEER I BoMo-15A » & FEBHR S h - (5B M D %% BoMo-15A 11 i3 F#E L 77
ICD, PGI, PGM, G6PD, LD OF T DEEEICDWT BoMo-15A L[ Uy Fo8y —
YERLIZE IR, Lal, ZYNIEENLD DN RORMEREICIIREREND
D, (TEHEORKTH % BoMo-15A 11 TI1X PGI 2RV TEIZHWHRENY FLrES L
Trole, TNIIERZBIMAEL TV AMBORIGER 73— K A< 12 L 25608
HIHIBE T D S 7 VT F R FWREBERC L 2HEEAEICEZ THRERICTH > 72,
Z D Z kid, BoMo-15A fifusE M oMifafE iz LV BRESRIEDOD B Z L 2RLTWS,
WFRIZLTY, SHERL6BOBERC OO TRy RY —o s i 4 2 DR
EEPELILBRTERPS T,

3) EHZER . 6BEHOBREAVTENTNORRICEELRT A VA 28T —0h
B oniz, ICD Tix BoMo-15A iZ 2 &, AnPe-426 Ti3 34, MaBr-4 i 2 K N> R %

LD PG

B2 HA IBEHEOT A YA LSy —
1 : SES-BoMo-15A, 2 : SES-BoMo-Caml
3 : SES-BoMo-C129

Fig. 2 Isozyme pattern of Bombyx mori cell lines.
1 : SES-BoMo-15A, 2" . SES-BoMo-Caml
3  SES-BoMo-C129
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ICD PGI PGM G6PD LD

1t 2 1 2 1 2 1 2 1 2

£3X A4 akEEfiiao SES-BoMo-15A itk & SES-Bomo-
15A ITHRERED 7 A VA LNy —
1 : SES-BoMo-15A, 2 . SES-BoMo-15A 11

Fig. 3 Idetification by isozyme analysis of SES-BoMo-15A
and SES-BoMo-15A 1II cell line of Bombyx mori
1 : SES-BoMo-15A, 2 : SES-BoMo-15A 11

R L 720 ME Tik BoMo-15A 13 2 &AD/3> R 2R L7z, G6PD Tid, #4 aUstD 3D
FEEEMIRIC AR RN Y R B3RS MR o Tz, TRbb, EERT >V FEERRERIAL
B e A CBEYT, Lad AnPe-426 Tid~ A + Az, %72 SaCy-12 & MaBr-
L TRTIAMEED SN PGIB LUV LD TREDERZBWTH NV RS 1IETDHS
Nizo XY ROBEHREDOHRIBLUNT — 05 HTPGL BT A4 V¥4 L1z & sHEMZE
BOMSCHBRZEEICR 2 b DLW, &8, ZZ TR PGl & PGM OiER%
Wiy —VREPELH LI, A4, y 279, YoYavy, I hvouThof
fatkT bR EREERA O (B4,

3. EEHRRCB Y AEESABKY A VA ORERERRRE

MGM-448 S TR STV 3 4 4 aEflilaRk BoMo-15A % MGM-443 i1 MM
(3% FBS) 5~ JEL & ¥ 72 & 2 %, BB RESCEEL, SEEERIER CHhEL 72
5, BEAOFLC3FEZE Lz, Ihs 3EOFHMCHlENEEL THET LK
%o l2tk, BmNPV 2L, SAKPRMIEZEEHERL 2, £ ORE, MGM-448 55
X8 & U MGM-443 52X O#IFIC 13 % D% AESER & hvizh, MM (3 % FBS) ¥
WX ORI 13 AEDIZ L A RIS NG » > (B 158, v 4 VAN RIcH% Ak
FUNRTEFEICE > TTANADBREEESVEFEL THI L 25, MGM-443 £
DEEERIFIIZ Y A VA DBPEELED TR < (99.2%), E7-HARERE b EV(81.8%)
75, MM BTk Z2hEn2l 2% B L U6. 1% LBEVWEESEO N B2, B3R,
IS DEER»S, MM i T3S AREROE CHENCAET2b08H B LEZS
iz,

4. BEMAOBRBREESB X USBEEOTRME v A )V AB5E

MM ##h (3 % FBS) B 25 ABOEEELZRD 272D IBIVT D
B e SR R AL, Fh o OEABERICRIZTHEERI LT,
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PG| PG M
— |
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1 2 3 4 1 2 3 4

B4 BESBIHREREEMRO T 4 Y YL Ly -
1442 (BoMo-15A), 2 : % 274> (AnPe-426)
JiyvrYayy (SaCy-12), 4 : 2+ (MaBr-4)

Fig. 4 Isozyme pattern of insect cell lines
1 : Bombyx mori (BoMo-15A), 2 : Antheraea pernyi
(AnPe-426)

3 I Samia cynthia pryeri (SaCy-12),
4 : Mamestra brassicae (MaBr-4)

TR B35 ~NEb SN b A BB OH 1 2% AERREY 4 VARBZME

Table 1  Susceptibility of B. mo7i cells with BmNPV in the different media

- fEIZRR
FEM i N
MR K & =)
B Hh No. of
Media cells No. of cells percentage
examined formed (%)
polyhedra
MGM-448(10% FBS) 1224 168 13.7
MGM-443(10% FBS) 1379 203 14.7
MM(3% FBS) 1609 0 0.0

BmNPV #5845 HHw###E, HREEMlEk | SES-BoMo-15A £

Virus inoculation : 2 days post cell subcultivation
Observation : 5 days post virus inoculation
Cell line used : SES-BoMo-15A
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Table 2  Staining of NPV-infected cells by fluorescent antibody against virus

rod
ErE
) i A W &
b2 # No. of
. No. of cells percentage
Media cells
. fluorescent (%)
examined
MGM-443(10% FBS) 124 123 99.2
MM (3 % FBS) 335 71 21.2

SES-BoMo-15A Mifatkic v A VA R BEL, 7 HRICHE

Observation at 7 days post inoculation
Cell line used : SES-BoMo-15A

FIR MLAKEOILHERC L 2 AERY A VAR OLE

Table 3 Staining of NPV -infected cells by fluorescent antibody against polyhe-
dron protein

FHECHH R .
‘ # wemEEE 0 W &
b i No. of
. No. of cells percentage
Media cells
. fluoresent (%)
examined
MGM-448(10% FBS) 77 63 81.8
MM(3 % FBS) 361 22 6.1

SES-BoMo-15A #lfakic 7 4 VA ZHEREL, 7 HRICHEE

Observation at 7 days post inoculation
Cell line used : SES-BoMo-15A

57, RBEORIBIELHAEL 2881, MM (3% FBS) g s iz b { ok
FEMifatk BoMo-15A T, BmNPV i & 2 HABERIE L RBO SR, & 4 aghH
2 SERIM L 7260°C 1 BRI D INELE A% % MM Bs#h (3 % FBS) 210%nz 2 &, %fak
BRIMEE S iz, ZDHBE, FBS 2 & 22w MM 52 AL T HERIRE U Th- 72 (8
4R, BE5K), £z, ZOX I RFETTOERSNIZHEIZIE, 74NV ARFIIEHES
NTW3 ey, BEFEBEC I VBRI, B8, SAKEROEESRICIOVTIE
A D60°C 1 BB & U65°C 30Dz 3 =R oo (B5%8),

Wiz, 7V OREGIHED» ST L 7oK % 4 A 248 & FfKkIc65°C 3043 inEL
HL, Zo&EbLEFES MM (3% FBS) BUCEimML T, &4 2Btk BoMo-15A
B S BmNPV ORBRES 2 AL 25, HETORRBED SN2, b4 IEBKROE
ED LS REERSABEREESRIED sk olz (B6K),
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FAR ZAKOEBRICKIZT A IFEOFE
Table 4 Effect of silkworm hemolymph on the formation of polyhedra

- % A
Euﬁ
gk TOAOE e g
b7 #h No. of
. No. of No. of cells percentage
Media . cells
experiment ) formed (%)
examined
polyhedra
MM(3 % FBS) I 1701 0 0.0
I 1670 0 0.0
MM(3% FBS+10% I 1647 379 23.0
hemolymph) I 1633 461 28.2
MM (10% hemolymph) I 1590 397 25.0
II 1681 555 33.0

BmNPV % 4 HH (1) &U'5 HE (1D H{E
A4 R 60°C 1 RFRIALE, BLEARTEEAIATAR | SES-BoMo-15A £&

I means the observarion at 4 days post virus inoculation
II means the observarion at 5 days post virus inoculation
Silkworm hemolymph was heat-treated with 60°C for 1 hr
Cell line used : SES-BoMo-15A

BE5R A IHRBNEEHIC B T 3 BEMEOS AR

Table 5 Formation of the polyhedra of BmNPV in B. mo#i cell cultured in the
medium containing silkworm hemolymph

. i
mawy O o o
. 1 % #ooA
2 # No. of
Media cells No. of cells percentage
examined formed )
polyhedra
MM(@3 % FBS) 1008 0 0.0
MM(3% FBS+10% hemolymph) 1263 278 22.0
(60°C - 1 hr.)
MM(3% FBS+10% hemolymph) 1353 380 28.1
(65°C + 30min.)
MGM-443(10% FBS) 1127 82 7.3

HBEAOS /KON, Y4 VAEESR 4 HEIER
HEERRT ML | SES-BoMo-15A £

Observation at 4 days post virus inoculation
Cell line used : SES-BoMo-15A
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SR A A aEBEEHINLU: MM B ciEgE I 1 255
HE & MBI TR & iz %6 Ak
A) BEETIEH ORI 3% AENH S i n»
B) 10%4HEamnig# c oMz c 3L AESER I LS
C) Az 4 VARTINEGEShTWD

Fig. 5 Formation of the polyhedra of B. mo7i NPV in the cells
cultured in MM medium containing silkworm

hemolymph.
a) Polyhedra are not recognized in the cells cultured in the MM

medium
b) Polyhedra are recognized in the cells cultured in the medium

containing 109 silkworm hemolymph
c) Virions are occluded in the polyhedra

S50, BARINT 2 ERRY A VADOHEHEEREET 2 L b T 2 &EHE (WEss
et al., 1982) DEALT VI =2 —24 (AICL) EHiEEHESR (ZnSO.) % MM (3 % FBS)
BT, ZORREHFAN, Larl, MeEEL b4 4 aBEflidics U 5% Ak
BRI IR R (R ERI R 2R S oz (BTHR),

5. A4 DT A )V ABEFERAESR

B4 3 DEEHEEER BT S BmNPV OZAERA EEECHEET 2 Z EBHs I
%o DT, HIEOEHISIE 2 AREE, AEEE, HEffatkoEELE Y1 VR EDH
B STARTERIC OV TCERT 3,

%3, MM (3% FBS) ¥z 544 2 DHEROEES20, 1, 3, 58X
V10% &L &8Iz & 2 35, BmNPV O% BB DREEZR L, K OTINE
LTEE2Z L HEAL 7. (BE8K),

Wiz, 65°C304FIALEE L 72463 % & 51270°C, 80°CH £ UM90°CT#h Zh 3053 HALHE L,
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FoR MBLHEDRIL ST 29 AR B 1 2 B O % AETR

Table 6 Formation of the polyhedra of Bm NPV in B. mori cells cultured in the
medium containing Awntheraea yamamai

BEE OO
p=d Hy x B KX Days post inoculation
Media NO', of 4 HE 6 HIE
experiment

4 days 6 days

MM(3% FBS) I 0.1% 0.3%
MM(3% FBS+10% hemolymph) I 1.6 9.5
(65°C » 30min.) 1I 1.6 6.1
MM(3% FBS+10% hemolymph) I 1.2 9.1
(65°C » 30min.+70°C « 30min.) 1I 1.3 6.1
MM(3% FBS+10% hemolymph) 1 1.1 4.4
(65% * 30min.+80°C * 30min.) I 1.0 5.1
MM@3 % FBS+10% hemolymph) I 0.4 1.9
(65°C » 30min.+90°C * 30min.) 1I 0.7 2.3

BEEMIaS03L, 300MARRE, Bt Mask | SES-BoMo-16A £
About 1,300 cells were observed
Cell line used : SES-BoMo-15A

The hemolymph was treated at 65°C for 30 min, and followed with the treatment of
different temperature

SABIRANDOFEEZTEL 72, 7 DER, 65°CAEOEK TIHEE R E2 RT3, 70°C
THEL 7B TR ZF DRI KELBU DL ZEWRENT, L LRSS, VA IVRE
6 HHEICIR70CCAE R TH AR EMESED S  HBEL TETE D, 80°CAER B &
P CALER THHELHHBIEOERBIBO SN (B IR, —FH, ALEEEE» SR
U 7-46¥K (65°C3043 ALY, ) R EFHIAGRIML 72 &£ & %, 10% FBS %2 & ¥ Grace K &
Euxoa scandens SEEMBRIC BT, 72, 10% FBS & MGM-448 Kzt L 4 4 ok
EiIE BoMo-15A 128> T, £ ZHAIREMEFED 5 h, BIREINT OMIEEDO R
BB L U—HOMEOFEBESED oNIzEH), LrL, 20X REHETFTRBLTH,
A 4 3 #EEMEIRR BoMo-15A T3 BmNPV 0% ARSI & o A ERMK
ZRTE o7 (B7THE),

B A AFERINC & 5 BmNPV 0% &R RERIF iZ BoMo-15A LISt OBzl sk
Tix BoMo-15A 1II ¢; BoMo-J125 8 X tf BoMo-J125K2 TH EEE Iz & » Tz, £ 72, BoMo
-15A 11 ¢ T b HEEHINDORE A 5 #1172, BoMo-Caml # & U BmN-4 T3 AR IMD

BT b L AABTRIEED SN 505, FEHINC X 2 2 AAEREESRO AT, o
MfgRicAOND & REERSRIEIED ok o 72 (B10HK), 28, MiEF D> 5 BmN
-4 MifaRk1Z BmNPV o343 2 B2 038D TR o 72,
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EI7R SBERERMEHHCE T 3EEEROS ARERES

Table 7 Formation of the polyhedra of BmNPV in B. mo7i cells cultured in the
medium containing metallic salts

ERERO K
Bz #h E S Days post inoculation
Media No. of 4 EIFE 6 FIF
experiment

4 days 6 days

MM(3% FBS) I 0.3% 0.3%
1I 0.2 0.4
MM(3% FBS+10% hemolymph) I 45.1 54.4

(65°C * 30min.)

MM(3% FBS+16uM « A1Cl,) I 0.4 0.5
II 0.2 0.6
MM I 0.7 0.8
(3% FBS+0.24uM « ZnSO, * 7TH,0) II 0.2 0.5

BIZEMREIZ1,200~1,500fEF2 8, HEEAKEEMaLk | SES-BoMo-15A #

Cells of 1,200~1,500 were observed.
Cell line used : SES-BoMo-15A

E8R ZTAKOERICKIZTT A A 2 ERENESORE

Table 8 Effect of the additive rate of silkworm hemolymph on the formation of

polyhedra
IEE = %k
rate i 253 ilick @ &
of No. of No. of cells =
hemolymph cells formed percentage
added examined polyhedra
10% 1870 592 31.7%
5 1861 320 17.2
3 1954 189 9.7
1 1971 69 3.5
0 1790 0 0.0

SES-BoMo-15A #kiz 7 A VA B4R L, 6 HERICHE
BEERSEHL : MM (3 % FBS) 553
Observation at 6 days post virus inoculation

Cell line used : SES-BoMo-15A
Medium used : MM ( 3 % FBS)
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Table 9 Formation of the polyhedra of BmNPV in B. mori cells cultured in the
medium containing silkworm hemolymph

BREZOBAK
o H#h x B X Days post inoculation
Media Yoo T Em sEm AWM
experiment
4 days 5 days 6 days
MM(3% FBS) I 0.0% % 0.0%
: 11 0.1 0.2
MM(3% FBS+10% hemolymph) I 31.0 50.5
(65°C » 30min.) 11 31.2 45.8
MM(3% FBS+10% hemolymph) 1 1.1 22.5
(65°C * 30min.+70°C + 30min.) I 2.3 20.7
MM(3% FBS+10% hemolymph) I 1.0 9.7
(65% * 30min.+80°C + 30min.) 11 1.4 7.1
MM(3 % FBS+10% hemolymph) I 0.5 4.4
(65°C + 30min.+90°C « 30min.) I 1.0 4.2

AT, 300{EREE, (MREEMIark | SES-BoMo-15A #
About 1,300 cells were observed
Cell line used : SES-BoMo-15A

The hemolymph was treated at 65°C for 30 min, and followed with the treatment of
different temperature

Wiz, ¥y oy UEgEEMilak SaCy-12, 7 7 <45t b ) ik Splm-1229 B
& O Euxoa scandens SERIIOMR 2 #53L T, 7 1 2 DSOS H R H AR ORI
BUSY 279> NPV, 79355t Y NPV MitrZ Euxoa scandens CPV D%k
BRI ZHEL 7o Z DR, BRERNX THS RV 4 VARZENFED 5 L7223,
BIHINX & ERMX & Ok EhER I ho 7 (BLIR),

LEROBER»S, 74 IEBEOS AR RIEERIR I A 2 BEEHRR R R BHSR
ThHDZEBRRBEINT,

% -3

AigR (FE5, 1990) WRLIz &L DI, 74 VABERZMED ) A aftE R
R S M, 2 OREEFEE B W7 — 72 BB ORI 2 BmNPV 7 o—
=y 7P Tbhiz, ZOMNBEEMIEAE B TEHRE CEHEATHwIyryay
v, ¥or¥r, Aby, 77T I N OEEBEHEEORERHSOIZT AHEDS
TAYVHA A & B HIEREE R RA T, S, A IETIRO Authentikit (Corning #t)
RO, ZOFE» SO X512, PGL ¥ PGM % v % & B HEE Oz R 38k
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AN X
None added Added

BOR A4 aEBEEBRIML 2R A 6 W - HIfETE O R R R
Fig. 6 Damage of cells by the addition of silkworm hemolymph

RSN Tz, LipL, 74 2 O EMEEEMIIM BoMo-15A 11 I3EEME: £ 72
BRIFORENTH 5 BoMo-15A Bl & 13 6 EEOBERM TNy — e B U TH

D, E—RER» S BATEE L ZEEMEEO RFHE OECIET 4 Y A4 AGHTIEHE
ENHEE L BNz, 7 R—Y 2 OIIREROEZEMEMNKZ LD & PGL 2 HWw/HE,
BT B X UX1298 O TFHFROEEMII & 3Z/NER 239 —UFonTHB D, Mk
FMDZEEZBHSDICT 2F080 0 BH/ 517,

In vitro RZBIT 2 RBHEVA VADRBRIIBHOFMFCHFEINS ZEPHFEIL T
%, WATANABE (1987) 13 4 2 B5EMfd DL AR Y A VA QRS M RIZ$HF D
FBS O#ZIz DT, 10% ® FBS iins#iid & BmNPV OEFEICE L T3 LT
%, ABIFEIC BT, FBS % 3 %&te MM 5% T, & 4 aEEfitos akEy
ANV BREZERRE LU IEE, YA NVAORBENH > TH ZOEMTOEAED
KRR IBD TR TH S0, MMEVLEL -4 4 22N 5 &, ZAKOBE
ENEFEICHEAT S ERHL»ICE T, BROMEEERM OBEATIHICB W TRY
4 AR ZHIFEAER T £ U CEIciRmE L Tw s, Bk FBS cBEs T &
(GaRDINER and STOCKDALE, 1975), L L, FHFEERCRENI-L S, 44 IEKIZ
B A 3 DEEMIGR T A I DS AR Y A VA ORIERBEEI(EET 5, Z DRIRI,
AL (R BEAKRERWEBETY, 74 2 DEEME% BmN-4 £ BmNPV &
X U'BmCPV ORI THD SN TS (EES, 1989 1 F% S, 1990), 7, &S (1990)
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AKX & o X
None added Added

BIR A A IR RS T BRI - 7 BR K
B 51%% A
WX TR DI LR D 5N 5 28, % AR I EE X
ni

Fig. 7 Polyhedra formation in the test that showed the adverce
effect on the cell multiplication by the silkworm
hemolymph addition.
Polyhedra formation was marked in the test in which
hemolymph was added, though the cell condition was not good

7 A VAR OEHIF T O 7 A N A B IFERELI0R M & TIAWK 5 %I IEEH I3
FBS10% G inssih & K & %22 135380 S s, 15%EE 2 I3 5 & MIRRERE O HIH 8
Aoz EEL T3,

SEOEES> OERICBWTH, ATHENEED SN AR 1~ 2 %L 7284
WERAWTERELEZ S, HEEENARICEY, MlEEdoRE L BEbn 2HRNH
Nize UL, 2OX I REEFT BT HHEIEHIC X %2 BmNPV OBEFEEER R S
FIZHONTZ s, T4V AHEBEEER T IS ORBLREBED 5T, HEMR
DIFESREZ N, Z DR, VA NVAOHEEMEES N LW LD, 74 VADH
FEERICERE, EALbDEEZLSNS,

B A AEBRCEIES B 7 A4 VARERA T X, FHEOHENIZBWT, A4 aUSNOE
HER OB L ¥ 4 LA OBE I BHIRHR BT S, EEROLEERLT
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Table 10 Effect of silkworm hemolymph on the formation of polyhedra of
BmNPYV in B. mori cells

T HISR AL
I #E AR S oo
Cell line None added added derived
hemolymph hemolymph
BoMo-15A 107438 107554 embryo
BoMo-15AIlc 107357 10-%3¢ embryo
BoMo-J125 10723 1028 embryo
BoMo-J125K2 107263 1026 embryo
BoMo-Cam 1 107363 107386 ovary
BmN-4 =10-%8%% =10-88% ovary

Kb - BmN-41 TC-10(10% FBS), fliDO#fIkiz MGM-448(10% FBS) TCIDs,id BmNPV
BRYpaRsE FE210% & L, BEHRENS-KARBER TH

PRI © 65°CI0S3 I D A A 2498 % FF i 10 %6 %10

Media : TC-10 (10 % FBS) for BmN-4 cell line and MGM-448 (10 %-FBS) for another
cells. Heat-treated hemolymph with 65°C for 30 min. was added to the medium at 10 %
final concentration.

W3, £72, A4 32 ORFEREEMRIER I B\ T, FISEEKO BmN-4 #ifgtkiZ BmNPV &
ZHIED TRV O CHFERIBIREEHET 203 PRETH S L LTH, MOIRE
B30 BoMo-Caml R 35> T BmNPV OBFEEED A S N> z0RBFHED
BRI R BT 2 B A SRR AE & B U CHERRIS A R H TR b Jo B, A4 T
DEIITFAET 5 7 4 NV ABFERFIZ, 70~90°COMBULEIZ X > TK &  BFESIEIME
TEaZemn, FUXI7EMELHESN, £, BEHAOHRMEKL X > TZOHMRE
ENRHOND DS, ZOBHRIHLBES VN IFWEORCKEFET 5 L HEsN 2,
&5, 7T VY AR BmNPV BEEESIRITED s e b, 7 U K
Fic 3EELEVWb D EEBbh 3,

A4 BB DH B H A IREEHIC BT 5 S AP REERTORS 2HL DTS
728, SDS-PAGE (RV 77V V7 & RFNVESKKENE) kD, RBEORS S ET-
720 & DEER, 53 FE10~100kDa D4 E 2 BmNPV OB * (BT 2R BTED > iz,
%72, 10kDa LI T OB E TIZFNUADOSE & R TE» o 12 (5 S, 1991), 2D &
Do, B4 IBEHCEET 3 ZAREREERF IS FOF R 7FMETHL 2 L
DR E Nz,
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Table 11 Effect of silkworm hemolymph on the formation of polyhedra in
Lepidoptera cell lines :

B H TCIDso/ml
L TANA 5 # USRI MY

Cell line Insect Media None added Added
virus hemolymph  hemolymph

SaCy-12 AyNPV MGM-448(10% FBS) 107348 10300

Splm-1229 SiNPV MM( 3 % FBS) 10-362 10-277

Es EsCPV Grace (20% FBS) 10—+ 10~

Grace (10% FBS) <10-2%° 1030

TCIDso DELH 12 %725 T 1 BnNPV ESuifass#% F# %108 & U, EsCPV id TCIDso 51055
DO BERE % AT, BEHRENS-KARBER ¥ CEH

AR - 65°C305 L D 4 4 2RI 2 10% 5

AyNPV | ¥ 79 > BEBEE T A VA,SINPV : 7V I< 55t b VS AEKRKY 4 VA,
EsCPV : Euxoa scandens HIFIE % fA{&E 7 4 VX

TCIDs, was calculated by the mothod of BEHRENS-KARBER

The supernatant fluid of culture medium of infected cells with BmNPV was regarded as
10° of TCIDs,

Heat-treated hemolymph with 65°C for 30min. was added to the medium at the 10% final
concentration

AyNPV : Antheraea pernyi nuclear polyhedrosis virus

SiNPV  : Samia cynthia pryeri nuclear polyhedrosis virus
EsCPV  : Euxoa scandens cytoplasmic polyhedrosis virus
1% t:3

EHROBEFBHIRICBT 2 BHY A VA O L BIFICHER « (B 25585040t
2fTo 72,

1. Ml TH¥MAEZETHREINTVE I/ a3, BEBLUI b v OBEMERICOWT
T A VAL LW EITG, TRODTA VYA L E> THRORIETE S Z LS H»
Wi otz

2 . MGM-448 $5# THER S LT B 4 A a5 MIfER (SES-BoMo-15A) % MGM-
443554 MM Bz B &8, 25~ BmNPV 288 L, ZAGERMRERE 52 &,
MGM-448 551X 3 & U8 MGM-443 #5380 [X DM I % 3D % FAABTEERLEED 5208, MM
(3% FBS) RiX OMIfE TIXZAEIKIZ L A R E R o 72,

3. MM (3% FBS) 55hic60°C 1 RefIMEBLE S iz 4 4 2K 210%5m3 % &,
SABHRBSEECEESN, ZABNICYA VAR FHIEHINTWS Z LBHERS L
776
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4. MM (3 % FBS) 8z EINT 3 4 4 2 BBOEE % 0 ~10% L BL3 ¥/ L 2 5,
% FAE O RRER R IR ORIME AL THEE 5 2 EBHL IR > T,

5. BEHICEINT % 4 4 2B OMMBEE %60~90°COHF T304 MDA 2 {To /- &
Z 5, BERE R B, HAKOTERESMETL 72,

6. T Y UHHERE R EHICERIN L 72582 1%, BmNPV O AEDEERIEERFR iE
D SN0 T,

7. 3 bR BT S Y VN NPV O AR ERET 2RO 5 &EE AlCL, B
LU ZnSO 3R b b 4 2RI B T 5 S AR OBERIEE ZEI R ERE %
mo Tz,

8. HA ADEIKIC X B4 A A% AR A VA OBFEIEE Y 4 285 EM T
ThD, vy o UL 3279 > NPV B XU Euxoa scandens 3528 - Euxoa
scandens CPV OflAEbE TCRIEENRIFEDO S hh o7,

9. HA AEEFIELET 3% ABEREERTFIISFE10kDa~100kDa OEHMIE
ENTWBEZEBIP o, 2O LS5 HAKEREERTFESY VN 7FPE LH#EEL
720
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Summary

In vitro Multiplication of Bombyx mori Nuclear Polyhedrosis Virus
by

Shigeo Imanisui, Hajime Inoue, Jun Kosavasui, Keiko Oxrupa-Kapono, Hideo
Kawamoto, Serge BrrLroncik, Nobuo Kuwapara, Hidehiko Sakamoro and Shuichiro
TomrTa

Factors affecting the multiplication of insect viruses in cell culture were studied.
The results are summarized as follows.

1. Three cell lines derived from Bombyx mori, Antheraea pernyi, Samia cynthia
pryeri and Mamestra brassicae, which were subcultured in the CELL ENGINEERING
LABORATORY were characterized by isozyme analysis.

2. After adaptation of the SES-BoMo-15A cell line cultured in the MGM-448
medium (FBS 10 %), MGM-443 medium (FBS 10 %) or MM medium (FBS 3 %),
Bombyx mori Nuclear Polyhedrosis Virus (BmNPV) was inoculated to the adapted
cells. Formation of BmNPV polyhedra in the cells cultured in these MM media was
scarce.

3. In the MM medium containing 10 % volume of silkworm hemolymph, that was
heated at 60°C for 1hr., the cells infected with BmNPV formed a large amount of
polyhedra, in which occuluded virions were observed.

4. The formation of the polyhedra of BmNPV was promoted by the addition of
silkworm hemolymph until 10 9% volume in the medium, suggesting that the silkworm
hemolymph may promote the formation of polyhedra.

5. The higher, the temperature used to the hemolymph (within the range of 60
to 90°C), the lower, the level of formation of polyhedra.

6. The addition of hemolymph in the medium was also effective in the formation
of polyhedra of Antheraea pernyi in the Samia cynthia pryeri cells, as well as Euxoa
scandens NPV in the Euxoa scandens cells.

The addition of Antheraea yvamai hemolymph in the medium was not effective
in the formation of polyhedra of BmNPYV in the Bombyx mori cells.

7. The addition of aluminum chloride and zinc sulfate to the MM medium did not
promote the formation of polyhedra of BmNPV.

8. The BmNPV polyhedra formation-promoting factor, which is contained in

Bull. Natl. Inst. Seric. Entomol. Sci. No. 7, 9~28. February 1993
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the silkworm hemolymph, was estimated to have a molecular weight ranging from
10kDa to 100kDa, suggesting that the factor seems to be a protein.

(National Institute of Sericultural and Entmological Science, Tsukuba, Ibavaki 305,
Japan)

Key words : Bombyx mori, insect culture cell line, nuclear polyhedrosis virus, silk-
worm haemolymph, multiplication



