DOI:10.6660/TESFE.1999004 & &R &Formosan Entomol. 19: 51-63 (1999) IS Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

Factors Influencing the Production of Baculovirus from a Cell Line Derived from Spodoptera litura
[Research report]

HENNRHBARKEEERREZAF [HRES]
C.T.Senand S.CJen
SREE - AEAY
*BAEZEE-mail & Spodoptera litura cell line, ACMNPV, recombinant protein expression, cell population doubling time, medium supplements.
Received: 1998/10/13  Accepted: 1998/12/10  Available online: 1999/03/01

Abstract

A cell line derived from Spodoptera litura, SL7B, was used to ascertain mass production of Autograph californica
nucleopolyhedrovirus (AcMNPV). Results revealed that the SL7B cell line was better than a commercial cell line, SF21AE, for the
replication of wild type AcMNPV and for the amount of recombinant virus protein expressed. SL7B cells can grow in low-cost and
simple ISC-03 medium, and growth rates increased upon an increase in concentration of fetal bovine serum (FBS) contained in the
culture medium. In addition, the production of wild type AcCMNPV and amounts of the recombinant protein, luciferase, expressed
had a positive correlation to the concentration of FBS in the medium. Addition of Pluronic F68 in ISC-03 was helpful to the growth
of SL7B cells. When Pluronic F-68 was added, the cell growth rate was faster in medium containing 2% FBS than in medium
containing 8% FBS. Moreover, in medium containing the same concentration of FBS, both the wild type AcMNPV and the
recombinant protein production rate were much higher when supplemented with Pluronic F-68. In addition, the multiplicity of
infection (MOI) and timing of infection were also very important for using the cell culture to produce virus. The greatest yield of
virus production was with an MOI = 0.1 at the initiation (day 0) stage of cells cultured in TNM-FH medium. However, the best cell
growth in ISC-03 medium was obtained with an MOI = 10 at 3 d after culturing.
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% ( Autographa californica nucleopo-

lyhedrovirus, AcMNPV ) & Bf 4 Bl s &
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tamine (GIBCO, cat. #25030-081), insulin
transferrin-selenium (GIBCO, cat. 4
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Fig. 1. Growth curves of SL7B and SF21AE cells cultured in TNM-FH medium containing 8% FBS.
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Table 1. Comparison of growth curve, population doubling time (PDT), number of polyhedral inclusion body (PIB) produc-
tion, and amount of foreign protein luciferase expression between SL7B and SF21AE cells

Cell line Growth curve PDT (h) PiBs/cell Luciferase concentration
regression formula (ng/ml)/x 10°cells
SL7B Y=g 28.45 20.63+1.83 82.20%£7.73
SF21AE Y= 29.05 15.92+1.54 55.12%£1.77

a) Y=cell number, X ~hours of growth.

Hfitk SF21AE - B RS - RHY REE > ARTIAERT AT TR IN 8% HaA-Iis —F
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Fig. 2. Influence of fetal bovine serum concentrations and Piuronic F-88 supplement in ISC-03 medium on growth of
SL7B cells.
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Table 2. Effects of fetal bovine serum concentration and Pluronic F-68 supplement in ISC-03 medium on population dou-
bling time, PIB production, and amount of foreign protein luciferase expression of SL7B cells
8%FBS+ 6%FBS+ 4%FBS+ 2%FBS+ 2%FBS+

1SC-03 ISC-03 I1SC-03 ISC-03 ISC-03+
Pluronic F-68

Growth curve

regression Y263 7Y 000839y Y :e\76 L0598 Y:e'w T2 0400322x Y :ef\ Y302, Yie'uh‘! 1.00937x
formula a)
PDT (h) 81.63 115.81 214.89 229.30 78.42
PIBs/cell 7.5511.05 5.3710.10 4.8240.79 438+1.71 5.21%0.94
Luciferase
ucrierase 50.74+92.02 37.90+0.52 27.99+0.19 95.6220.05 35.49+0.01
concentration
(ng/m1)/10°cell

a) Y —cell number, X—hours of growth.
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I1SC-03 B5 8 & H [ 375 & E HEA TIFE Z #i%
(B=) - FlAREILE & &2 BRI
MM TaRmBRARE £ R ACMNPV #£F7
BRFE L AR SRR EMRE Acluc
B BLBERRAE - YEERRTMES
ERATIRE (RZ) -

¥SI0 Pluronic F-68 FEARABEHVRAT »
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HREREEERNZR - EXFERERINE
Z [ AEEARE A 5 - BGEIN 0.1% FIWINE R
HE— S HREE - II00.1% B Pluronic F-68
BEEEYE o PSR ARBEAME R R/ NER R SRy
SL7B MIfEE - RiBZAETRE - HiEg6E
HER  GtHESHEEEFTEESR - M
e 25 )LL) e R FE H (B U N 2% FBS
BtE o W R BN A ARRY - #E—
SAE I AT R R Rk S E E R - B3
Es i BRER - EWI1T 0.1% Pluronic F-68
% » B ISC-03 BEEHE P4 s & EER
2% MR POCE AR - RRERRI
8% R MBI ER (B =) - iisaE
B 2% RIAERHTI S » Pluronic F-68 FY¥R
IR e A A R A - HES R
S EREEKLARBBNEIBERREE - &5
BRI BRI (R ) -

S MOIEBRRHRHERERNREAER

IRE

F) F TNM-FH+8% f& 4 Il ¥ B ISC-
03+8% RRZF-IMIE & KE B 57 IR ERHBUE i
SL7B #if - A5 X107/ FLVEE » SR
72 6 FLEFERBRISES o S BITERFIREBR R
MOl #lE2 i @ [EMaEmERs 7 RIliE
MR R B EYE » s AR EE 4 B AcMNPV
REC KL AREE R LERREHRELE
EE o HROKR=Fr » 165 0 KA MOI=
0.1 WBIRRBS - FIS RS ARER E
KEEREKBEESRR 47 A5 744.75+31.93
PIBs/ml & 8024.81+45.26 ng/ml % Y B
%o HRBEREE 3 KU MOI=10 Bl &%
PR A 0 43 Bl £S 423.17+111.33 PIBs/
ml & 2528.12+361.40 ng/ml HIEEER © T4
OB RE R 28 5 K » DA MOI=10 Z 7l & /&
o ISR N REA RSN ERAENE
HWEHREYRIE > 55 5K 3.8310.76 X
10'PIBs/ml } 0.63£0.15 ng/ml R ©

FIF 1SC-03 K2 E I URIN 8% RE4-IL 1 55
% SL7B #IMFT fE R MO Bl FLrs s HH &
B FHRNFRNFTR o DIEHIMIER RS 3K
PAMOI=10 BHe3 - £ AcMNPV BrAE AR
ENSABBERBEABRIZEHEREN
KEESBHS 775 &K 189.33+9.83X
10'PIBs/ml K 672.18+79.89 ng/ml ; HKE
MRS S 0 KEELL MOI=0.1 B3E - 71

= FIF TNM-FH S350 8% BA4h 5358 SL7B HIRRA B R LA R R B AR EREREREREEENT Y
Table 3. Effect of multiplicity of infection (MOI) and time of infection on PIB production and luciferase expression of SL7B
cells cultured in TNM-FH medium containing 8% fetal bovine serum

MOI Time of Polyhedral conc. Luciferase concentration
infection (x 10'PIBs/ml) (ng/ml)
0.1 day 0 744.75+31.93 3024.81+450.26
10 day 3 423.17£111.33 2528.121+361.40
10 day 5 3.83+0.76 0.63*£0.15
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Table 4. Effect of multiplicity of infection {MOI) and time of infection on PIBs production and luciferase expression of SL7B
cells cultured in 1ISC-03 medium containing 8% fetal bovine serum

MOI Time of Polyhedral conc. Luciferase concentration
infection (x 10°PIBs/ml) (ng/ml)
0.1 day 0 168.50119.29 561.78£53.68
10 day 3 189.33+9.83 672.18+78.89
10 day 5 23.17%9.00 0.401+0.07

AcMNPV B4 RYRF S AREEE &8 R
FEHEOAENREES B S 16850+
19.29X10°PIBs/ml J 561.78+53.68 ng/
ml ; TEMREREE 25 5 KL MOI=10 ff &% H
o LIRSS ABBER R CRREERE
HERHEERE -

& W

RS ERRTEEERERETH
FESNRES - - H{EEEEMAT ( O'Reilly
etal,1992) - HIMHEREREF FH—
M o AN ERIR & AR s R S MR ]
Sb o MM SR Z RN B aREE
B3R © Hink ez al. (1991) I 23 R
FRHAMOAR - HORH R SRR E - R
REE AR - HERBAFRESD
BEJIINEZ= R o Davis et al. (1993) LI TNM-
FH-+10% FBS 5 ER HIKITEE - HRE
( Trichoplusia ni ) ~ HEER R ( Mamestra
brassicae ) K1 B8 ¥ 1 & i ( Estigmene
acrea ) % 8 BEMIREER » A LIS secreted al-
kaline phosphatase (SEAP) # K ¥ &
AcMNPV &5 » i R B it RHE M S -
H&H T. ni B BTI-TN-5B1-4 M5B H S.
frugipterda ) SF9 2 SF21 Mtk - Fri e
HISEAP &% T 20 % » MtbHMMNARS T
9FLLE  EREEA MBS  BTL
TN-5B1-4 #ifI) SEAP 2 B #95 H il #TRAk
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it EF £ A ACMNPV EE R EH A OLREE
EERBE » HILE M2 AT E S s
SF21AE ER & - KILERE— 5 BB H
2o

MR ER AN S » EE PB4

HaEEEREMERES - Tk & ikE

A > HHEMERRELAEER - Wk
I 7 & SR MF IR - 2EEW7
H3EEE ( Wang et al., 1992 ) ° BHA
EafE SR ul A > ISC-03 85 BYE T » Ba41iE S
BN SLIBMEA REREEESEANNE
& BAEEERAMFESEUBERA -
WHEEB RS HEOR IS KB R I
BAYILIR RSB - FEET{T2E o

AR 10 EARE BRI - HIER
HEMMAE R R o FER T Lecithin &
WM EE > LAEREE RS
TIEHN » HEFC IR R O] e B S 3 R AR5 S
WHEIERE ° Goodwin (1989) ¥ cholesterol
B- BHEES (B-sitosterol) » KT #EHE (soybean
phosphatide) * «- 4 & B B (o-to-copherol
acetate) K peptones & & & fig %z ( lipo-
some ) B - FILIERINGE @ IRIIARE BT
rhEE R, ( gypsy moth ) ffERE » HiE S
A P £F R SHR AR 5 T BRI 8% I ¥ A
[ © Glutamine ¥} B S04 R0 E B
% MR RS B £ Y95 %R ¥ ( Mitsuhashi,
1989 ) » #RT » TEAGABRIGMET - H¥SL7B



AL SR B R A 4 R AYSBUR o oA
FIBERS ISC-03 B5 B A F 1Y glutamine &8
CRHMEE R - SITEING IR
Biia - EURHEREMRA B R 22 ST B o Rt
ATELEYME » 84 Pluronic F-68 ¥
HERER -

Maiorella et al. (1988) L IPL-41 538
BERE > AN cod liver oil » Tween-
80 ~ cholesterol H#J'E + Wi #% x-tocopherol
acetate & R » i A Pluronic F-68
AR ALY - DAER I BRI i A 2k
H5 SFo iRtk - MEMIMAEREE - (518
R - ANREQERNERES > FHHEA 10%0m
ATEE & fERHE = R o Pluronic F-68 —f
RERERIPEEMENPIRER ( Murha-
mmer and Goochee, 1988 ) B {E MM FHES &
W AT RN lipid emulsion HH{E S FETS
% 7| ( Maiorella et al., 1988; Inlow et al.,
1989; Schlaeger et al., 1993 ) - {HIEARR &
FHEET » Pluronic F-68 FIERIIAIEF{EH#
MM A IR © Schlaeger ef al. (1993 )
DEE KR AR SF-1 55580 - Na %
AR - FEER - AR SEE LB
Yy - TR G MM M 2 lipid I Pluronic F-68
mixture FANEIELL T - AT £ SFO MK AE
£ BRI 10%R) IP301 B2 » #Fnl{#
M4 R SEAF - B2 (E 1996 TRy X5
> 1096 19 IP301 35 2 ¥ A] DL HAth Y B 2 A
M Z WA > E% B 4HIE ( Schlaeger,
1996 ) ©

Gilbert et al. (1996 ) LI Pluronic F-
68 Z lipid emulsion components * FFE/EHE
[T B mdds B R e RO EREAR High-Five
SREHEHENERRENTZE - BES
I lipid emulsion components {79 » {EER
I Pluronic F-68 HIEEEE] 80% 582 Y lipid
emulsion R HMEHHRE A R RS EERUH o 2T

lipid emulsion H5¢ 2 & % Pluronic F-68
A High-Five Mt & A 4R - fEME
HHEHERIESHA > HEWI Pluronic
F-68 > RIE OB BHIM5CEH lipid emul-
sion # #J 1/10 » 7R Pluronic F-68 REH 3
TEEMMEAE & - (B (AR 4 E SR E
HEJRES] ©

BB YSIT Pluronic F-68 » BRI {E#
A RA - tHREHER: B KRR S E R o
Pluronic F-68 — i F{FEFHIBERFIITIRE
Bl > SR £ S I 0 R ER WG TP AT UR N AY lipid
emulsion B2 SRETE MR BIGE A > Bk
MR R R 2R - DIRRE HUETTEE - It
#¥ Pluronic F-68 ZINEBEEHMR - Al
%23 Pluronic F-68 Fr#r YA G2 M4 R
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HEMNEEREEN S —EERFE
7 7 R B B BB PR © Licari and Bai-
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RrLF B2 AR IR AR UIRORATR o TEHIRE
4 RBTEOH TR - MOI iR IEH
B R RREAR o (B I A R B B AR
TEYEE > DU E I MOT FTide® » FrREiz
B HHE EE & & cLicari and Bailey
(1992) EE—FHEH > EAIMEI B R
ZA] 0 LMER MOL 2R - A5 AR EH
EHHERXRHE °Jesionowski and Moha-
mmad (1997 ) A MOI=0.008, 0.08, 0.8 K 4
LR 5 BI7E SF M B A RIS -
B~ A =R AN E R R E A o 1
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MOT=10 RSB xE o SRR RN
JE Rl ] 2 B AT A A R AU BN RE R A R R R
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Factors Influencing the Production of Baculovirus from a Cell
Line Derived from Spodoptera litura

Tai-Sen Chang and Cheng-Jen Shih* Department of Entomology. National Taiwan University, Taipei, Taiwan, R.0.C.

ABSTRACT

A cell line derived from Spodoptera litura, SL7B, was used to ascertain mass
production of Autograph californica nucleopolyhedrovirus (AcMNPV). Results
revealed that the SL7B cell line was better than a commercial cell line, SF21AE,
for the replication of wild type AcMNPV and for the amount of recombinant vir-
us protein expressed. SL7B cells can grow in low-cost and simple ISC-03 medium,
and growth rates increased upon an increase in concentration of fetal bovine se-
rum (FBS) contained in the culture medium. In addition, the production of wild
type AcMNPV and amounts of the recombinant protein, luciferase, expressed
had a positive correlation to the concentration of FBS in the medium. Addition
of Pluronic F68 in ISC-03 was helpful to the growth of SL7B cells. When Pluron-
ic F-68 was added, the cell growth rate was faster in medium containing 2% FBS
than in medium containing 8% FBS. Moreover, in medium containing the same
concentration of FBS, both the wild type AcMNPV and the recombinant protein
production rate were much higher when supplemented with Pluronic F-68. In ad-
dition, the multiplicity of infection (MOI) and timing of infection were also
very important for using the cell culture to produce virus. The greatest yield of
virus production was with an MOI=0.1 at the initiation (day 0) stage of cells
cultured in TNM-FH medium. However, the best cell growth in ISC-03 medium
was obtained with an MOI=10 at 3 d after culturing.

Key words: Spodoptera litura cell line, AcMNPV, recombinant protein
expression, cell population doubling time, medium supplements.
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