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B, BRHESHER YA VRERE~N v - LT, EEHESRD 5V IidhETH
EBEFERBE R IWEISEEL TV B (SMITH et al., 1983 ; MAEDA et al., 1985),
oS EENICE, BE AREEFERALCEBIOAVZAOT S — 7 BREIC &
LIEEOBBERD L EMBVD, ZO1DITRNEMTY 1 V2GRS OEERIER
EVEET B,

IhET, »M 0RBEEEMRREZ OGS T BM-N fifatk (BiH, 1984) & Bm 36 #H
Rakk (M, 1985) #7535 — 7 ERFAEIN TV S, HiEE T.D.C. GRACE DX
FZOMBEERE Wbh, %EIE DNA LRV EEHELVNVOREEDN S A A 7 OHfakkE 9
BICREBEREAESEENTWS (NINAKI et al., 1985 ; AR, 1987),

7o, A A IEBEHEECBLT, BEERCHENTEERBCMNEL TV 2REDT |
B, HIBEZHBER A VAL DRETIHEVPRVIEEN TS (INOUE and
BELLONCIK, 1989),

TOEHBIEnS, 56, EEMICHHELEFED N A 2 EEMERD S HEEDOBIF
IR &KL, FOBELEPL Y A VRIS T 3REWHLFIc 75— 7 EREERHAE L
foo ENOOREROMELWMET 3, '

AT ABITHEILD, U4 2 DNA OfHX CHIBRBERBEIT BB IV ic 2w icBsh
- BEREBEBNMREEERNE M _MELCBRHOBEEERT 5, 0B, AHEO—
IR TREFAER (EAERR) L0 XEREmEE GREES 01860008)
WKk ->Thani,

MERUAE

1. fEHEEO#EK
BRI 124 EHD A 1 aE2EHA SES-BoMo-15 A # (INoue and MI1TSUHASHI, 1984,
1988) ZHE L, T offigtkd o o FEEMEDEKR I, O £EMEHE L e
1 EERECER AIEEEESHRIFHES)

2 HEEEREE AR ZE
3 EIZHESMIE T EAE
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ERELLEB OMMEERT S, @ 2EMAHREIENE TC-AM-1#% (X L7
b=Avvlg R=v) v GIOHEA, A=Ay 1ghifl, /FEAXF 0. 1g,
ZREAK10ml; =B EBLHEICIP) 22D CEUEMTERMNICEEST S, 0F
HEEIT- 100 BEIRTNT25C TIT- %o

2. #READIv—=v

—BOE Ly — b FicAERES N ca o= —%ERy 74 v I THEEL, BB
fa%&% T 20 ffE « B8/ ml icFHBRL, 96 X7 —h (7703 v #3072) ~50 ul -
SHEL, 30 =—hA - GRS AMA T 25°C TEE LS

3. MR oMETER

Watanabe (1987) ¥ U TEHAIL 72, 1~2X 10°fH/m! O FFA#E 1.5 ml % 35%10
mmOEHEY +— L (5927 R #5217) ~FX, 25°C TEEL, EEMIC 2X2mm
723 1X1mm @7 ) v FRNOMBEEETR L/, ERLLY »— VL 3~5 HTHE
BEEHEIY +— LMD 37y FTH B,

4. w4V ROERE L EEK

92X 10° f/ml OHEKEE 50 ml FEOEEABCHEEL 2 BRIC, Y1 VAHEEE
H4mlixt L 100 wl BT L, L% 25°C THEBE Lo v A VRIKE, #4 IEZAEER
U 4 VR (BmNPV) OBE&IFEBYHROEKD 3,500 rpm 20 min DEL _EED 50 575
R# %, Euxoa scandens flEZHEHE 7 4 V2 (EsCPV) DIE&IR, BFESHDEE
BHZEAD 10 7K (Inouk and BeLLONCIK, 1989) %, 44 oHIBESHAEKRY 1 L
Z A %# (BmCPV) DOIF&E, HFOXEFEL GAERESR) Lom@BEIhicvA vz
WeGHRICERBL, |BHOREYHEOGIE LM 1 ml 2N TERL, 3,500 rpm 10
min OELEEE, £hEngR L1,

gD BmNPV x4 9 2EZHOREIR, 24 R7v— bt (7703 ¥ #3047) ORR
W& Z 0.9 ml AnZcgic, 10 EREEFHRL 72 BmNPV &% 0.1 ml MR 7o, BEE
THRICEHEOEREBEL 2,

% 72, EsCPV KU BmCPV 1okt 9 5 RS BB Mk s /- v oS BHEREREIS TX
i,

5. 79— 7R

SOmIBED TS AT v / BBRBCER SN —BOE VY — L2V 7 LT F Vil
BTHEEL, 1,000 rpm 1 2 ORLMIZE 1 ml OBEMICHEEL, il lml H»AN
THB6R7Lv—bF (Z7ha v #3046) ® 12 0.5ml D52\, 1~2 Bikict
Vv — r DTSR E TR, 10 EREERFRL 2 BmNPV &% 0.25 ml ZEEMICMA, 1
FrIRELEEE L 72, T O/, 15 9B KB 7 v — b 2ET 72, v 1 VRBERER,
A2CRIBD 0.75% 7 # o — 2¥EM%E 2.5ml D0EBL, 7THAB— 2@ ¥ —47 4 ME
(BWER) RUEv 7= 5471 (vor<d) 2L, 7Ho-2¥#MIT 1.5% 74
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o— 2K & 2ERED MGM-448 M2 EBEA L THA LI, 7L — % 25C KHE
LN EHE Lo,

6. A INZADFEEE DNA O

75— kD xRy FTEERL 72T 4 2% MEEREIC THERER, T oHE ATH
KB b RGBS L, Ak (B4 - H L, 1988) it - THRK L gk tb 0%
BlEE - g - VEEARRELORE TR L, SO5BRSAKID YA VAR TAERE
BEARELOBCTHERE L, SAKIXI0PEL DBy 1 V2K F% TE B 1
mliCEEFEEL, Co05mlE2H#HAL, FEIEVW Y =/ — VIS ¥ /7 — ik
BTk - T, DNA O & R8T - 72,

7. DNA OHIPREEFRUINT

1.3 ug/ul BE D DNA # 10 ul % 3 pl @ Hind 111 (36 units) %N Z T 37°C 4 Bf5H
bLlico ZD%0.7% 7 A —ZXT 30V 14 ERF /213 50V 4 B5R5KEN L 7o, kENR T
FOUATOTA FTHREL UV RTHEHEL -,

= S

1. fTEHMEO#EEL

Bz, 2EMERH UREREEARERBRONEMREERT 2HETE, ToNE
e b HREE ST Ic ONEIIC BB T 3 X 5icE D, TOFETONERMEDRE
KIIREETH - 720

—7, HEYE TC-AM-1 % 100-200 pl/3EH 4 ml OEIETMZ, OHcTHE
OB ET IR L, EYEEZERNICESHRS LAX TR, £ oMRZIESEE ST
WIEEEIEL, DR ST OMBEMSEEB LI, L LENS, ZoRNAYEEETEE
SUEMTHREMNICERET 3 2L ICk - T, R CEMEROEN»A O, KTHA
BICIBAMEDTREL B -7, ZTOROFATEMMBRIER CEEL, #A 28 BBEEH
SIIfTEEAEELLEE, 1 BEEBOMAMT L - THBEINL L KB -k (B
Ko

COMBRERABERNOMNEN»®w, #RIKE/ vy 7 L7 F 0B (Wess
et al.,1982) 2R LRI~y 74 v 7 L CHIZREST 2, COBEEIEE (FE2
X a) % SES-BoMo-15 All &4 L %,

DEIW, Coffarsao s —@BKick - Tl s n—= v 7 LEERIC VTR
D, WEEL 2R S o o = — 2 BUREBV LB AR L—- F EEET S L, 35U
o o= —0ED SN, BERE 40 BKkic, RLE—SHEEEELRT 1 NEEY,
WY VT FURBI K- THEEERL, R35mmEREY v - LVIKB L, —BOD
v — PR E N L% 1 BRSO EHNBERSTIEIC -/, TOaa=T
o —=vrENnzHE%% NISES-BoMo-15 Alle (2K b) &5 7,
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Selection time-course of a substrate-depending cell line of B. mori

22 BIREINTI A A 2 O EWIERRIEE
a : SES-BoMo-15 AII cell line
b : NISES-BoMo-15 Allc cell line
2. Substrate-depending cell lines of B. mori
a : SES-BoMo-15 AIl cell line
b : NISES-BoMo-15 Allc cell line selected by colonial cloning
method
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2. (TEMEMIERORME

ZEE SN BoMo-15 All % 0 #Efa ANk 4 B &, T OBEME#E IZ BoMo-15
AR EERETHY, HENRETHEEEE T > GB3XD, BmNPV iZxfL T
BESEHNEL, EAKOERLBIFTHY, &L BoMo-15 A iR & b bV EZ
HERLE (4K, 135K, EsCPV icx LT, EIEBICEE L -iakk 1,391 @
D5 b, SHEEEMIAEH 2958, ¢80 b 21.2%, BmCPV (A R) kXL T, #8
LA 393 H D 5> b S AEARMIaL 48 1, 85 12.2% OBZRER LI (8B
58, %6M). %72, BoMo-15 Allc #¥i3 BoMo-15 AIl Bk & Sl o3EIER 2R L (B3
XD, BmNPV icxtd 3BZH b BIEEBRE TS -7 E1HR)

BoMo-15 AIl & BoMo-15 Allc & O EEIR I IZHEM LTV 54, BEBFHEKRIEWT
B ORI DSEEBI MBIk 2 DIcHE L T, BEBOZTNRPRITLRASZ B2,

3. 75— BmNPV O a—=v

25C TORZFITBWVLT, VA VAEREK S HEIcRAWN BHAPRR THBIE L,
SHHEICIHERE0.5~1L.0mm 75 — 7 WEEICEHE SR ETRD., 71 VRFHR
1074 107% 10%KicsiF 375 —oFRIE, ¥—4 - ME 740 —2084&51, 3, 0,
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Fig. 3. Growth curves of substrate-depending cell lines
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B2 4B BoMo-15 All #ifa5%Ric 8B 3 B. mori NPV D% H KT

Fig. 4. Formation of polyhedra of B. mori NPV in the BoMo-15 AIl
cell line

B1R 1A IBBEHEEROMESAEER Y 1 V2 Tktd 5B

Table 1 Susceptibility of B. mori cells to B. mori nuclear poly
hedrosis virus

EEMIEE E oy
Cell Line log TCIDs Mean
BoMo-15 A 5.50 5.63 5.63 5.99
BoMo-15 Al 7.25 6.63 T 13 7.00
BoMo-15 AII 7.17

BoMo-15 Allc 7.00

oAV AERE T BEICHAR

Observed on day 7 post virus inoculation
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% 5K BoMo-15 All #ilaRiC B 1+ 5 EsCPV 0L AEFLRK
Fig. 5. Formation of polyhedra of E. scandens CPV in the BoMo-15 All
cell line

%6 BoMo-15 All #ifl@&ic K1 5 BmCPV (A ) ORRGE
Fig. 6. Infection of BoMo-15 AII cell line with a B. mort CPV (A strain)
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#7TE BoMo-15 All #HfRICE1F 3 B. mori NPV © 75 — 7 ek
Fig. 7. Plaque formation by B. mori NPV in the BoMo-15 AII cell line

YIe 9471 THe—RADESSS, 5 1&, MERTREBERBSONEL T,
v—4,AMETHOE—RICBFB75— 2 2B EEHETERL, AB6AEOSA
FBEBBIEBRLTVWE TS — I B ONRAY =V ERy N TYANVZRZRERL, Bl 1ml
CERELZD 10 S TOFRBREBE S5 -7 v24 L, TOBEEEET4EED
BLI, TORR, BRO7 5 — 7ERKRAEIZ 107, 107% 10 FREXT, £heh
193, 22, 1 LBEEHFE LD 7. TOPROTS -2 DIANVREAL TITEREL,
W% E SN RERESAKICEEINTVS Y4 VRO DNA ® Hind III YW 5 — ~
T, 24,500 bp 22,000 bp 19,920 bp 10,100 bp 9,400 bp 7,400 bp 5,600 bp 5,400 bp 4,400
bp 3,500 bp 2,450 bp 1,920 bp 1,720 bp 1,050 bp 780 bp D15 AD /v FAHE L7z (55
8X), %7z, submolar /XY FREDH LNIEH 5T,

% =

—iic, AT BT ERT BBV (MiTsurasH, 1982), TD T & AFIH
LT, MAEYMEEASHRETHIEICL-T, BEHRICHEEL TV AHAICEEEE5 X 5 0=
ERLIzECA, BMEZELALbOOEMNE I 3MAEMOBIFIEEMERSEHE 1,
AHEEEDOHIEROBIKICETH 2 T EHHEEL 7,

IHhET, 4 aBEAEEEYA VI (BmNPV) O 75— 7 EEICHIE S N - 5EEH
Fakkiz, s—R) 2=y TREEENnE BM-N#¥) », BLNICL->-T24RFL—1
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t

bt

ft

1 2
%8 BmNPV-P 4 E #® DNA ® Hind III YJ#f-¥% — >~
v—v1:/FB~—H— (54%77—Y DNA @ Hind III ¥7¥0)
L—>2: BmNPV-P4E 7 o— Yo DNA
Fig. 8. Hind III digestion of DNA extracted from B. mori NPV-P 4 E clone
lane 1 : molecular marker (Hind III digestion of A-phage DNA)
lane 2 : BmNPV-P 4 E clone

AfEEETVSE Bm3b ) Lo, ZOMNBEHRTFOHDTH S0, KHRITK -
THEH & hc BoMo-15 All #f UFic BoMo-15 Allc D#fE%RIE, WIh dIBEAERE DR
EMIEROOLEETH Y, BER VI LT F VB K> TR B, TDLDIT,
RO FEE I BRNEANBE LT 501, 75—277 v A4 KBETREVY, KR
27 L — b ICERBRMEBESHE L REEE L30T, KBVl T—BD vy
— 2R T BT ENTE B,

Bm 36 fifatkic BV T, 75— 27 NIKBIB3ZAFEEIBOTARREVDATH
30T (EH, 1985), Bm 36 fifakk: AV TEABEROBEICL MBI I V2D
BIRIREEERENE, TOSICBVT, BoMo-15 All XU BoMo-15 Allc #ifa#k (3,
75— B EBAFBERBBIFTHEEVIRAEF LTV S,

%7z, BM-N #Hfatkid BmNPV I EEICEET 2 L VI RATEN TV S5, BoMo-15
All %R U BoMo-15 Allc #if2% 13 BmNPV BEER A CBERT 2HEBHD, vM4 V2R
Ry — kAT N AREEFOREL, ZOoEYSHENICERL TV 5SS, Eith
hAHEE N AT E T 5 LR TE B, FitifEHia I s OHlaRD 7
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A4 VHFAL LY — ORI BVWT, Tk - EHEEENHAFAHETFIRE TR
W33 b viifakk (SES-MaBr-4), v v v a4 ViEliEBRL T 7 4 v BFH
SkoEEMIER GhE KR FooEEMBELRIREL LI LPERINTEBD (F]
. HE, 1989), BHBRICBYMMOBRHEEEMBOBARE» I EMEESH
TW3,

Kusora and INoue (1989) &, BoMo-15 AIl fHfERICB 1} 5 BmNPV D%, B
FYUAE & 8 ELISA B2 TBR L, o4 V2B 12 B 3 Etirh~ o858 4 v
ZDHEEED, 74V RERE 48 BREIRICIZ 0% D Eomiaskg L, MiagE B
BEhBZOENIS, By A V2AHEOEMNEF L3 LE2BDTVWE, T0
EORMREAHETEONLERD S, FiffHE hicffE OIS, BmNPV
X L THEBRHIEVERZEEE L TV T ERE N,

INouE and BrLroncik (1989) X, White cutworm, Euxoa scandens @ CPV it
BoMo-15 A AR ic BV T, Bl L b bAEBEHIEORE S BLD V1 WV RITERRT 5
TEERELTVWSE, O EPD, FicifEHIh/icAEEMIED EsCPV icxfd 5 &
SHBFW I BRI, AFFFBRCRENLLIKZNEEFSVOTIR L
2 7‘:0 ’

B4 VBB 75— 7K, BWA7Ho—XOREHICE » T E({Ld
A EMERHEN TV S (RIREH, 1984), AR EH WAL 77 — 7KK TI, #H
(1985) R U Fraiser (1982) O L CW3 Y —4 A5 ME 7Ho—-2RE¥ < 54
F17H -2 k> THRETS -7 BERKREN, BmNPV O o—= v 7 Wa[gET
DT EPHEIL F, 7, BM-N Mkt ic Bm 36 fEfatkicBVWT, 75— k=
a=bFSNLy FOBREBILL->T, LVBEBIEISNEH (FIH, 1984 ; #H,
1985), BoMo-15 AIl %X UF BoMo-15 Allc @RI W T, =a—bJFLy Fitko
THIRANBR S REBEINE L dH-T, BPBEBLTH 77—/ B SICHARICE 3
T ERED oI,

AFEICBVWTL4EEBEDO TS — 7 » 5B 5n BmNPV 12, DNA B OBSkENIC
BT submolar % /5>~ F (SMITH and SUMMERS, 1978) M H oW &, 75—
IBDBTANVZERERFILEBRLICELZ DS, Ju—=vrashikbDEEZ SN,
IOy o—=v7 BmNPV i3 P4E #k& BB h, HRELEFORENY & — DEZIL
Cic®/ 7 o—FbikoRRCRE S,

] -2

EHYEAEBMORRBCE T 28805, BHYAVAD 7 0—= v JEICERH%
BEHEO N 4 aEBMEREEHL, Tho o2 RAE L,

1. B ERERSEEL TV IBEDO N 4 2 &M SES-BoMo-15 A %
#HE L, SR X - TERERRERE L%, TAEMEEAS D IcEUETERY
KB LILE A, BROMNBHIEIEBEEZI-600, Z0RORAYME*EEEE
SUEHTOMRERIC L > THRERMNBEMAFE Lo IEROHERAEEL, B2
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EREHER LT,

4, FrfFH s AEREEERRERERA V75 — 7 EREICL > T, BmNPV
D7 a—v P4E HMERS i
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Summary

Establishment and Characterization of Substrate-Depending
Cell Lines of Bombyx mori

by

Hajime INOUE, Kiyoko TaANiIAI and Jun KoBAYASHI

A substrate-depending cell line of Bombyx mori and its cloned cell line
were established and characterized for virus cloning by a plaque assay in order
to develop a baculovirus-expression system.

The cell line designated as SES-BoMo-15 A, which is a mixture of floating
and adherent cells, was cultured in a MGM-448 medium containing a high
concentration of TC-AM-1 antibiotics (J. Mitsuhashi’s personal communica-
tion). Although many cells were damaged and died, the remaining cells
gradually recovered their growth activity when they were cultured in a medium
containing a normal concentration of antibiotics, and about 7 months later
adherent cells could be subcultured. This substrate-depending cell line was
named SES-BoMo-15 All

The BoMo-15 AIl cells were firmly attached to the base of the culture
vessel, and were usually detached by treatment with pancreatin following
pipetting. The population doubling time was about 4 days. The cell line was
highly susceptible to B. mort nuclear polyhedrosis virus (NPV) and also to both
B. mori cytoplasmic polyhedrosis virus (CPV) (A strain) and Euxoa scandens
CPV.

Furthermore a cell line, named NISES-BoMo-15 Allc, which was cloned by
a colonial cloning method from SES-BoMo-15 All exhibited almost the same
characteristics as the original cell line.

Using the newly established cell lines and Sea-Kem (ME) or Sigma type 1
agaroses, plaques of B. mori NPV were formed. After plaque purification was
repeated 4 times, a clone of B. mori NPV, which showed a typical hexagonal
shape and good yield of polyhedra, was eventually selected and named
BmNPV-P 4 E.

(National Institute of Sericultural and Entomological Science, Tsukuba,
Ibaraki 305, Japan)
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