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Enhanced Expression of Foreign Gene in Baculovirus-Infected
Insect Cells Using a Silkworm Hemolymph

Soo-Dong Woo, Hye-Seong Kim, Woo-Jin Kim, Byung-Rae Jin and Seok-Kwon Kang
College of Agriculture and Life Sciences, Seoul National University, Suwon, Korea

Abstract

To enhance expression of foreign gene by the novel expression vector, pBmKSK1, of Bom-
byx mori nuclear polyhedrosis virus, E. coli B-galactosidase gene expressing recombinant virus
was infected in BmN-4 cells and various concentrations of silkworm hemolymph were added
to the recombinant virus-infected BmN-4 cells containing fetal bovine serum. The expression
efficiency of foreign gene was determined by B-galactosidase activity in the culture media.
The results showed that the silkworm hemolymph was effective to expression of foreign gene
in the BmN-4 cells, suggesting that the silkworm hemolymph could be substituted for fetal
bovine serum in the BmN-4 cells to enhance expression of foreign gene.
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WAl 7| 1 el Smith 5 1983, Maeda & 1985, O’
Reilly —'é— 1992). 22y} baculovirus HEHEIA=
Wy el leld T FFA LA wlelzA 3}
gl BE = ] ozt sy e °ﬂt x4
¥ owlxa glew, Wdstaat she o {H At
w2} whale) o] tiEA el gle] LEAS
22 fl8 B2 d7rt A=z UcHOReilly 5
1992, Maeda 1994).

BmNPVE o] 8d 2aeiAE def AZARA
A7t B ol 3 ol4WoRN WHEES

Zdi3 & 5 de FHE AR sl =(Maeda
% 1985, Ulrich 5 1992) o} 71 »lv]gk Al
ol™, Fulell Mz A A7} o] Fx]A] ¥ ek
metd B dFe dEClA S E2] BmNPVe
vhzbA el Az TR E o]83le] AJFA
A 2batar, 2= - AYZ 2] Escherichia coli B-galacto-
sidase FAAE AMlsle] 7l UE G Aol
HE] pBmKSKI($- 5 1995a)el <8 Al2t= 2 ZF



182 % - A9 - Al

slolezel ZHlAEFelA Bd FHE Ss) rol
Ao} Arpel e HHEFES AT

Mz W gk

1. ZA| M2

B AP ANz vy o f4AEA E
coli B-galactosidase F-A2HE E 353 9l BmKl1-
lacZ(-$%- 5 19952)& °]-&3lt)h EFHETEE F
o8] GaelA feid Zew dEAA TFEI
d749  Kobayashi WALE  HE|  Fohte
BmN-4 A EFZ Summers®} Smith(1987)2] Hhsell
u}e} 10% fetal bovine serum(o]s} FBSz} <F3t, Gi-
beo)el &6 TC-100(Sigma) TFA| X wjkeo g
27Col| A wjksiair).

2. i MIZ 3ol oS =P} vlojA HE

vlok M EFo| hgt AMzF wlolelA BmKl-lacZ
AEe ATvids SAa25em)F 30X10° F
= 2 monolayerZ} 3A¥ Ao 1X10° PFU F==
ulo]#]~ NOV(non-occluded virus)& AHE3tich
HE 1A F A=A ohe upolE|~E A7E
9lsted A wiokelo R 2~33] Ak, wjeked 5
mlS BFale] 27C &-&7)ellA wjoFstsic).

3. ol Moo Mol uiE wMEE &4

ol Aol 22 2 Hele § 5(1995h)2] el
wpe} ol 53 3R Y A5 B2 A 45 HellA
Wzbgl Rl AlNg& AFHsla 65CeA 307F<t
H2lgt F, 4TA 5000 rpm o2 1037 A s}e]
A al-g 0.2 um millipore filter2 o] 3}3t¢]c}. o] F
A ZulE AN 0%, 2%, 5% =& 10%2}t FBS 94
0%, 2%, 5% *x 10%% 3t Z-& ¢t )
3 vlolz} A7) AEE BmN-4 AEF A3 F
A|7rE g zhzhe] wfefe-g 71§ 5 B-galactosidase
g4E xAMERITh

4. B-galactosidase #4 =HH

B-galactosidase2] A& A|7HHE=E F7E 7 A

E B-galactosidase Enzyme Assay Kit(Promega
Co)E olg-3sled Alzms|ate] updel e} Xe]shn
420 nm FHZe4 0D.3HE A3 EA4S AA
3kgch

Azt ¥ o

e - 7349

ol] AEFoA AzF uiolz|o] ol A}
WHEEL Fo A17)7] ke, ol 53 3UA
A ele s|3te] BmN-4 AF wiokeo] FBS9} =
AL welste] Hrhgk F, o FAAEA lacZ F
A 2gsln Qe AR vleleliE HEsh
Ay g o oubdeks BAgre 2 A frol Aol )
3 wtolzl~e] o AR L v dFE
zAbsledch o AR, Al AlEeiey 2719
FBS7} 10%% o, 3o #do) 2% =& 5% H7}1=
AL Agoll ol Aol HZEA st o ®rf
ok 2wl o|Ate] o mid=kS . gvKFig 1). whokA
o FBS7} 5% E59 wojls o #oo] 2%
HEid S o Hol 2 s JehlsickFig 2). =&
FBS7} 2%<l siekzzdel e o AHe] Ao
T3] AvletAl st w B} of 2uf ojke w-
weks ¥olon, Hrieks aeist o A2kl 2
%7t 7V} EFH o) ArkFig 3). whebA] el Ao
2)3t FBSS) Wi &S odolrr] $3le], FBSE
A7psbrl o ol AldwkE 2%, 5% ¥ 10%E A
7Vshe] whaEks BAstodriFig 4). 2 Z3), FBSE
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Fig. 1. The B-galactosidase production of recombinant
virus in BmN-4 cells containing fetal bovine serum 10
% and various concentration of silkworm hemolymph.
The sitkworm hemolymph was added 0% (¥, 2% (W),
5% (a) and 10% () to the recombinam virus-infected
BmN-4 cells containing fetal bovine serum 10%, res-
pectively. The B-galactosidase production of recombi-
nant virus was determined by B-galactosidase activity
in culture media.
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Fig. 2. The B-galactosidase production of recombinant
virus in BmN-4 cells containing fetal bovine serum 5%
and various concentration of silkworm hemolymph.
The sitkworm hemolymph was added 0% (%, 2% (W),
5% (a) and 10% () to the recombinant virus-infected
BmN-4 cells containing fetal bovine serum 5%, respe-
ctively. The B-galactosidase production of recombinant
virus was determined by B-galactosidase activity in cul-
ture media.

A5 AR i ol AYukE HrlEtelE 1
whaleke 2%, 5% ¥ 10%2 FBS =& #Hrlslde
o 2o} "R A epgoh 8 Fig. 1, 2 2 304
vehd A Ag FBS ol2] rxFo o} Fxe A
Ng Hrletel g W Mz & R fals)
o, rol A Aol wdakg e o gz
ol Aoy 2% bl A9} A Aaproz e
ek

o)2]&} A= FBSE) sxoll A glo] el Al <o
H7l7b A2g wlolelae] WHASE FIFTE
24, FBS7t 10% w B} Heakq 5%} 2%
oAl .38 wlmd nefe] ol AY Yooz
Fo wEsgs Boeza AMA olgch el
Foll Aol HrI=E)A] k3 FBSw e H7iw
T2l 79l sl 5% FETNA kel
238 10% B} o] A Jelgted], o) vlelelx
AEA FBSE AAFZA wlole|~ i8S =
ol A5 #F1E W(Summers2} Smith 1978), 10% ¢}
7d9-= FBS Fxo u}& nlolejx 7hede, 2%2] 7
Folle AEY Aol JFE v|A oz AEE
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Fig. 3. The B-galactosidase production of recombinant
virus in BmN-4 cells containing fetal bovine serum 2%
and various concentration of silkworm hemolymph.
The sitkworm hemolymph was added 0% (%, 2% (W),
5% (a) and 10% () to the recombinant virus-infected
BmN-4 cells containing fetal bovine serum 2%, respe-
ctively. The B-galactosidase production of recombinant
virus was determined by B-galactosidase activity in cul-
ture media.

upeba Az npelz A zhdel o3 o f-xxte)
WA, Foll Aol ArlE]z] AgkE Afele
FBS7} 5% w 714 f£73e] 7o wodAch o
21§t Aol 4 5%} 2% FBS Fx ol Aol Yo
Ay Hrjol| wpE LY 2= o|v] ¢ F (1995b))]
o Basl A H¥H Fol AR Hrprt wpelyia
ZAEE EUvke e} vl E, o AQe]
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upel ol fAate] wWdgke] woldl Ane FHE
t}. 3, FBS 2% =+ 5% FEFolA] o A
2%2) A7y M 93 el Az FBSY %7t
& o wpeleine] FAEo] As|Fz 7o) ol
AN el sk Y17} FBSe) 34 223 A3 Bal
Aoz FA=) Wl 9loj4= Van Lier &
(1992)c] Ragh T3 AIEF2] 34 F-full ool 23]
105 M2} 15 units®) B-galactosidase 3= Hr}
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o w2 uEFe Foivl sidiEch gdebd B AY
Ae wE HuAE Jehlls HE T 4dA7R
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Fig. 4. The B-galactosidase production of recombinant
virus in BmN-4 cells containing various concentration
of silkworm hemolymph.

The sitkworm hemolymph was added 2% (). 5% (a)
and 10% (0)) to the recombinant virus-infected BmN-
4 cells, respectively. The B-galactosidase production of
recombinant virus was determined by B-galactosidase
activity in culture media.

Wi oFA] el Aol Hlo] o} S AL of
ol A Yo] Spodoptera frugiperda(Sf) | EFE
W mx ATEe Aol &)

o]4re] A FBS7} 2% Hi= 5% wf Yol Ay
2%9] A Mo g ® o Aol HrkEz o
sk& ol nla] of 2uf o)ake] T ubHEFE M
o, 1 M} FBS7t A3 A7l =] o, <A e
AY 29 #H7Imko. g% FBS 7118} ulaizlA g
FARE ks B o Aol 93 FBS9)
A7y 53] 7FEE AAbEh ol g AR
A AHA Aol A7) e o)A whuale] k& (O
Reilly 5 1992) 2|23} g} FAlof wHzks &<
o] A3 EE&Ho|H, olgel ol Yo
H-E] nlolaia FA o g AAE FHEA =W
A EF) A BmNPV #E]9] o]fo) up2 WHEE
Zdo 8=z sl 69y el Alee
A7 2 oS US 2d ¢ o Ade %
kgl o) wH o @A Ao, Astkst 2 531 K& o
Arrb gel AAR Foll §5& fol3HA ol 4 &
siel BmNPV h&#le{A]e] Algixlq) o]4 o 71
F84E v E3Fet 7ok
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=W #2152 BmNPVE o]4-3 Ho|4E pBm-
KSK1ell 1zl §-32k24 E. coli B-galactosidase
AAE F29sle] Az Ax23 vlelzlA BmKl-
lacZe] & ZUE 98] A= wlelga PIAE
Foll Frell AN Hrlol] b WHEEL 2AHEA
ok Ax3 ulole) o) wlFMEToA ol F-xA
W) digt ol Ao M7t A= FBS7) 2% =
5% A ol AN 290 4T HrpRoew F
AHo] A7FE A AkE wol] w3y oF 2u) o)A ¥
WS #alstgenr, o B FBS7 ¥ st
A I w2 el Ad 2% Hrpmle gk FBS
A7HA 8} mhkrba) o 22 ubgleks Wod ol A H o
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