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Abstract

To develope the baculovirus expression vector system (BEVS) using Spodoptera exigua
nuclear polyhedrosis virus (SeNPV), we characterized the polyhedrin of SeNPV. The SeNPV
polyhedra was irregular and composed of the major protein of molecular weight of 30 kDa

determined by electronmicroscopy and SDS-PAGE analysis, respectively.

The nucleotide

sequences of 876 bases including the coding region of polyhedrin gene was determined and it
was revealed that the polyhedrin gene is located within Xho I 3.0 Kb and Nco 1 6.0 Kb by
Southern blot analysis, respectively. Also, the Xho I 3.0 Kb and the Nco I 6.0Kb fragments
were cloned and restriction enzyme map of these clones were determined.
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F3 9l F2 FA sfSelt}t (& F 1991).
spipopiel] Soldel WS s4A T gl 9
whiin) sichzba)el wleoleis (Spodoptera  exigua
nuclear polyhedrosis virus; ©]&} SeNPvel <Fgh )=
o] #Foll NFF vIAE AFAZ AT, o|-&F 3 3l
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SeNPV, expression vector, polyhedrin gene

wro] o] Fo| x| 3 )} (Stewart

McCutchen =

pgAllEE At
S 1991, Tomalski £} Miller 1991,
1991).

tca‘]— 6111,]—71—11]&1 u}.o]a e %_ ]‘:x]__,q ol 0]_
el {8 EAE AAks] 913 deWe 2w o] &
=3 ¢lo.m, o)v] Autographa californica NPV (0]}
AcNPVZ} 2k8hel Bombyx mori NPV (0]3} BmNPV
2 oF)E o|-83 BEVS7E AltElold ofelzbal £

-AlE g dheejol 2 e FeNg chkrk ) A
Ape] wdlo] B 3| W 9lct (Smith §- 1983, Maeda 5
1985). Z12]v} 7]E} ohE NPVE o] 83F W3l <]
Azh 2ol WhE A EF7L pEA] Fated 1oy
o] WI|Rt Algolu, H SeNPVS| Zjo] oh3-
o1 oAl spih i AZF7} SR oza Hel
alo) 7148 ¥od 9t (Hara 5 1993).
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upaba] 2 Aol e SeNPVE] A 242 W
YA Pt B F-4 EAE AN gl A
2& dEwE o] g e, Il Rejsl
SeNPV t}zha)| childlo] EA3} o Azl 72 ¥
x5 A skt
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L HolEA W 25

shifub kA wlolel st Fujdld 22
sted 2 Aol BIFO| AL o] faheich.
ulolelze] FA1E 3% shiwe ARz
25°Co APl ulol2izg] 246 ALg
spedet.

2. CI2HH| #a2] U S SEel 2hat

% A FAH vlolzix thzbae] ¥-2
A, Abeel TRE 718t vkl E F, olF A=
2 oy 2}sle], o mpel S 3,000 rpm .2 1087} 3~43]
AAE 8 g o5, AHES A8l o4 2/
& 7}slod vortex mixerZ F-FAA Ab7)e} e
LA B2l E 2~33] ubEslod e opzha A
g dolch 28 AAE oz AHEE ml 9§
10°~10° ¢} 4] F%7F 5§ %% 0.01% SDS (sodium
dodecyl sulfate) §Hol] ¥-F-A17] &, 50 m/ YA F-H
of] 40~65%(W/W) 3}t = =Fu] (sucrose density
gradientyE 2 &L, 7 9 ol] 4~5 mig] o} B
ol o B3 B 24,000 rpm (Hitachi, SRP-28SA)C.
2 4CAAM 127 A Eelee] £ o2 A S8
dqdrt o] & AFH3led 0.1% SDS g9 o2 34
31 3,000 pmo.2 1037k 2~38] AL ubE-3}o]
g AAT F, -200Cof) B33P A AP A4
sld o).

cpzbA o] o R3] ¥hAE A ulola] ozt
A g dFujg Huk ALFH fellM ApdAR=AT
Fo.2 coatingdlo] A A& w7 (Philips)e.2 3
3ok
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3. EHE HOI1HE

A 215 A A e] 7)o 52 ohzhAl o
Ex)=o] )+ alkaline proteaseE B-&3}4)7]7] $35}
of A" cztAE 100CAA 2087 tdE F
(Wood, 1980), 15,000 rpmel]4] 537} $14l¥-e]sled o}
ZH) AAEE Aok o] AAEE AL (0.1M
Na,CO,, 0.17M NaCl, 0.01M EDTA, pH 10.9)el] %-&

AlA, 37TCAlA 1587k 8314171 F, 15,000 rpmel|4]
S¥2E dAelste] 3R] o2 oA E AT
ohg, thAl AP oS 55,000 ipm S 2 4087} 4] ¥
ajo] ulolel s G AAS T th2tA v g
& gieh. of fle] 2} FEE A Alm G
(0.0625M Tris-HCI, pH 6.8, 2% SDS, 10% glycerol,
5% B-mercaptoethanol, 0.001% bromophenol blue)g-
THoR Esla, 100°CellA] 1087 7HdE F,
Laemmli®] H}4 (1970)] w2} 12.5% SDS-
polyacrylamide gelol|4] 7|3 5-& a3k 3, Coo-
massie brilliant blue & 3 ia}o] FHaalgict.
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4. HIO|2{A DNA &2|

ulo]z] A~ DNAZL] ¥2]&= Smith2} Summers®] v}
W (1982)e] weba] AAE oA e g
(0.1M Na,CO,, 0.17M NaCl, 0.01M EDTA (pH
10.9))el] Ff-A1A 37°Cell ] 1A17F Mejgh & 4]
H-2]8}ar, AFAH Holl SDS7} 1%, proteinase K7} 0.5
mg/ml (Sigma)7} S22 247} Wrhstel 37°ColA
4A17F oAk Helgt ¥ AE/FEREE-o|hot Y
24:1) BY 2 35 BAlslelch 2 5 dolehe
2 DNA #A-& o] TE $+54(10 mM Tris-HCI,
pH 8.0; 1 mM EDTA)S & o -20°Cell B.23tH
A Algloll A-&-shalch

S. Primer % PCR

PCR-&- $13} oligonucleotide primers+=, SeNPV t}z}|
e R L
sletsls 5S-GGGAATTGTAAGTAATTTT-3' ] sense
primer2} +803~+822¢f #|udsli= 5-AGACATTATGA-
CTTTGTGAA-3' 2] antisense primer&- ©|-8-5}ic}.

PCR2 PreMix™-Top (Bioneer)g- ©|£-3}o] 50 ng
2] SeNPV DNA2} 100p mole2] sense 4 antisense
primerE ZHzF 1 w4 tstz 2E Rulv) 20 W = A
FHFTE WE F, 94CoM 5E, 55CelA 2%,
T2Coll A1 282 1 A, 94°Col|A] 18-, SS'CeljA] 25,
72°Coll 4] 282 33 3}l 94°Coll 2] 1%, 55°Cel 4]
25, 72°CollA] 784 1 Aol 28] Thermal Cycler
(Perkin Elmen 2 ¥H-3-8 3514}

6. A7|IMe B4

Sequencing& $13F @7}t DNAS] Alxe &
2u]E DNA 3 uge 254 16 plol £8)4]7]1, 10
mM EDTA”} &§-% IN NaOH 4 W& 7|3 &
37°CollA 3027 x2lsle] DNAE WA A o). vk
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RS- F3}A717] $1sbe] 2 ple] 3M sodium acetate
(PH 5.2) 8912 1718k 50 wiel 48 Wolshes
H7tale] -70°CAl A 158-7F A A& %, 15,000 rppm. S
2 1087 A Eelste] el 7jek DNA HH1S
FoH 0% R 2381 W8 AR F, 4

Zabo] 7wl i E7Fel 59 sequencing Al &
2 Flsllct.

DNA sequencing-2 dideoxy chain termination B}
B (Sanger %, 1977)2.2 Sequenase” version 2.0
kit (United States Biochemical Co.)2 A A|8}glict.
cholzlcl DNAe]| 5xsequenase W3- b5 2 ul,
prlmcr 1WE 2H2r Arhbshar 65°CollAt 287 2]
gt & Ak&of|4] 3087} DNAS2} primerE annealing

]Zit/]' of7lell 0.1M DTT 1w/, 3]4 labeling &3}

v (1:4 2825 20, “[S]-AATP 0.5 pl (10uCi/ud),
§] A} sequenase (1:7 &4 3|3 by 2 WE 7}
slof Abof|x] SE7} labeling A1} %, 2b2te]

ddGTP, ddATP, ddTTP % ddCTP uI-& &35 &3} &
25wl A7) ARE 35p B3skT 37°Cell A

27F 28 (termination) ¥ A FHch 1 &, vk A
A g 4wE AWl wWe R
75°CollA] 233 7} ste] olF el DNAZ WA

A]7# gelol] loading 3}iv}.

719352 Sequencing-g 22 (20X 40 cm)¢]
gl w2 siliconization A]7|31, 6% buffer-gradient
polyacrylamide gel-& ZHA13lo] A|EE- loadingdt $-
ol 1,700V 2417k o] 4 247]°ﬂ£z‘5}°3p} oigo] 2
tt gel 2 3 M paper® &7)3L gel ZF7]ellA] 247t
o] 2EAZ) F, AeolA] 48417 E<} Xeray BE
o2 ke,

7. HigtE A 24 9 Southern blot 24

A& & A (POSCOCHEM) Haly Sfav|o
DNA £-Rel] 10X A|gHE4 g8 1/10 -3l 2 F
Hebw 7 ARELE A, 2 AEee) W
o 2xola] 4417} o)Ak MelshT HEE AR ShEd
(0.1IM EDTA, 50% glycerol, 0.5% bromophenol
blueys A7iste] wh-g& A=A Zth 2% DNA
= agarose gelel|l4] 7|23 %-8 15}y EtBr (Ethi-
dium bromide)Z g M&}ed U. V. transilluminator &
aksiglcl.

Southern hybridization (1975)0] A}&-%1 =3
(probey2, 5% DNA Z#-& DIG DNA Labeling
Kit (Boehringer Mannheim)3 AF8-3}¢] A3 3]A}2
diul ol ule} labeling &} ©]-8-3}¢ic}. Southern blot

7131]/(3 . AF%" o . 7}&_41_}_]

176 =2 [o]

& upol2) 28] DNAS ofe} 7hA] Aldasg Helet
31 A7) 55 geld, Ab2ol|A] ¥HA] (denaturation)
Lo (0.5M NaOH, 1.5M NaCl)e2 15%7F AR
o] DNAZ #A A7) & Z3} (neutralization) £-Y
(1M Tris-HCI (pH 7.4), 1.5M NaCle 2 1587 &
A AT} 231417 gel & 20X SSC £ (3M NaCl,
0.3M sodium citrate)©. & 1} 2 =} (nylon membrane)
12 capillary o] A7) 3, 120°CollA] 1087 A28}
of DNAZ 4 A7ch. ols} 2] A2l 25 DIG
labeling%l ¥ © & hybridization ¥H2-A7) &, DIG
Luminescent Detection Kit (Boehringer Mannheim)
E o] &38to] X-ray HEo dAbste] 1 HIE AL

shaick.
2 g i
L ThLp SHCH2E HlolR|AL] CRR 54

SeNPV t}zhil o] o}t 3 el & FAbd 28 v 7 o
2 #aAg A3}, SeNPVE uvizbiy RAdEoR

lTOV% glom 1 ®xEe o 1.5um AX gt
" 1.
olelgh I} 2|5 SeNPV tiztale] o] %-gef 3t
2 Axpe) olm) = (1991)0] Bk HE-el] 3

7}:} A=, Gelemtcrﬁ} Federici (1986)7} SeNPV+
A o2 gk envelopewd 2~4712] nucleocapsidS-
3831 9l MNPvVoely clzha= % 3o g 7
Fo| oF 1.5240.11 pmehs 2o} {ARE 32 =
W B2l 5 SeNPV vpzha| o) Eaelal 540 ool 4]

Fig. 1. Scanning electron micrograph of polyhedra
of Spodoptera exigua NPV.

The polyhedra were purified by ultracentrifugation
using linear 40% to 65% sucrose density gradients.
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Fig. 2. SDS-polyacrylamide gel electrophoresis of
polyhedral proteins of Spodoptera exigua (Se).
Bombyx mori (Bm) and Autographa californica (Ac)
NPVs.,

The alkaline protease confamined polyhedra were
inactivated by boiling at 100°C for 20 min. Lane : Bm,
Bombyx mori NPV, Se, Spodoptera exigua NPV Ac,
Autographa californica NPV; M, protein size marker.

2] - 5.5 SeNPVe} zpol7} Aol ¢lg-&
22

w3k, SeNPVe} BmNPV % AcNPVE-Q] t}zhi)
il a) A 7|3 FAkS vas}r] $8ked alkaline pro-
teaseE Aol o] B&3} A]7] ¥, oAl )
A& #-2]3lo] SDS-PAGEZ %418 23}, SeNPV2)
c}zhA) whi A2 BmNPVe chzha] sl Al s} v 2=g)
Sapekel 30kD2] FAl (polyhedrin) ¥iE=e} 1
—?E{Jiﬂ:—é A7be) = e pale sfaldl 2 oloir)

. r—"a"

Rl

39 M

by ol u: o g
(polymer), :LELTL alkaline proteaseel] 2|3l | ¥-x}3}
g wwAd SR velbedl (Summers &  Smith
1978), B Aldor{= dxe]o 2]l alkaline pro-
tease 5 H- B3} Ajzlovt AN BE3tERA] ¢
& 2ol el AR D W=E A B
2E 5ot

2. Ch2fA| EHiE REX X

SeNPV Thhi] shid fAe) P2 BA4E AR
sequencing-S- 337|938}, 7]&o] Elisabeth 5
(1992)0] B gt SeNPVe| vhzhA] sl {-xdz}e] o

habAl g fA 147

-54 GGGAATTGTAAGTAATTTTTTCCTTTCGTAAAACATTGTGAAARAATAAA

VYDNIEKTFZYZKN G S VIKNA
47 TGTACGACAACARATTCT. ACAAGAATC’I‘TGG'ITCCGTCATCAAAAACGCC
K R K E L Q E R D
97 AAACGCAAGGAGCATCI' A’ITGCAACATGAAA’ITGMGAGAGMCI’ C’I' CGA
P LERYVVAETDPTFTILTGTPG
147 TCCTCTAGAAAGGTATGTCGTCGCCGAAGATCCCTTCTTGGGACCCGGCA
K NQ KL TLFZEKETITRTIUVEKTPTD
197 AAAACCAAAAGTTGACTCTCTTCAAGGAAATTCGTATCGTCAAACCGGAC

T v v WS GKETFTLTRE
247 ACGATGAA}\CI‘GGT('GTCAACTGGAGCGGCAAAGAGTI‘TCI'CCGCGAAAC

W TRF E S F P IV D Q E
297 TTGGACGCGTTTCATGGAAGACAG(.’['ITCCCATCGTCAACGATCAAGAAA

I M D L I M R P R P N R
347 TCATGGACGTTTTCCTCGTAATCMCATGAGACCAACGAGACCTMCCGT

CFRFLAQHALRCDEPDLYY
397 TECTTCCGATTTTTGGCTCAGCACGCTCTCCGTTRCGATCCCGACTACGT

PHEVIRTIVEPVYVGTN
447 TCCCCACGAAGTCATCCGCATCGTCGAGCCCGTGTACGTCGGCACCAACA

NEYRTIGSLAKIKG GGG GTCPUVM
497 ACGAATACCGCATCAGTTTAGCCAAAAAGGGCGGCBGTTGCCCCGTCATG

E FEETFTINRYV
547 AATCTCCACTCCGAGTACACCAACTCG'!TCGAGGAA’I'I'CATCMCCGCGT

IWENFY‘KPIVYVGTDS
597 CATTIGGGAGAACTTTTACAAACCCATCGTTTACGTAGGAACCGACTCGG
G EEEETITLTLELUSTLVFEZKTIHZK
647 GTGAGGAAGAGGAAATCCTCCTCGAACTGTCGCTCGTGTTCAAGATCAAG

E F APDAPTL N P A
697 GAATTCGCACCCGATGCGCCT C'ITTACAACGGACCCGCCTATTAAAAACG

747 TAATTAAMACACAAMGGTAAGTA‘ITACAA'I'I"I‘TA'ITAA——TCI' ATCTA

795 TACATATATTCACAAAGTCATAATGTCT

Fig. 3. Nucleotide sequence of the polyhedrin gene
and ifs flanking region of Spodoptera exigua NPV
isolated in Korea.

The nucleotide sequence of polyhedrin gene of
Spodoptera exigua NPV (upper line) was compared
with that of Spodopfera exigua NPV previously
reported by Elisabeth et al.(1992). Dots indicate the
same hnucleotide sequence, The predicted omino
acids are indicated with one-letter code
designations. Putafive transcription initiation signal is
underlined.

71M g E 7| x2 3] -54~-360) sjdsR= 5-GGGAAT-
TGTAAGTAATTTT-3' 2] sense primers} +803~+822¢]]
) }sl= S-AGACATTATGACTTTGTGAA-3' 9}
antisense primers A EFL o] & o]-£-3}e] SeNPVE]
oA Al {22 F-92-8 PCR §HA8lsdct. &
gl ofzbA ehlA] A A= pGemT wWE] o] F24
slo] pGTSePe} Wsl1 -1 d7|4]d 8- BAs)of, F
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Z A2 3 876 bpe] @71 Aot
(¥ 3). o)1FA AAE A7 e A opn| At
Madg obzhd A 2 A 29l o)
Elisabeth 5 (1992)0] B.7& 7)%2] SeNPV c}zhA)
Al GAlabe} vl wEt A} xlo)E nal dridyd
o] fldom 100%2] AHsAde] Q18-S &Ik, o}
ul Al A QA 100%9] AHEAS ZHE (a3 3).
22} Elisabeth 5 (1992)2] ¥ w9} v]wd ) poly
(A) signal W] +787~+7880l S|k “TC" <d7)4]
A2 EAA] fdo} U HelFe] SeNPV7} 7|2
2% RAIke ok vloly) A)E AlAlsle] ik
2 3).

3. CR4A| SliEl REXL X 7Y

kA Al o] {AHALE 7FEl DNA 3 shA)
5}7] ¢18) SeNPV genomic DNA| 4~Z-2] A|gt& 4
g #2)stx, PCRE A1 SeNPVE| thzha i
2 §ARZ w3 e 2sled Southern hybridizationg:
Z&skgiet. 1 A7} Cla 1 2.1 Kb, Neo 1 6.0Kb,
Sph111.4Kb % Xho 13.0 Kb whsol] 737} ciel wi
T2 hybridization ¥ © 24 t}z}A| i {3 x}e]
ARE &l & 5 ek (2™ 4).

Southern hybridizationel] 2|3 ®l=]oizl clzhA|
hald §A2E 28355 9= Neo 1 6.0 Kb} Xho
1 3.0 Kb -8 Z}7} pGemSzf(-) #E]2} pBluescript
II KS(+) WElel] Z248}z 7¥7t pGSeNT pBSeX
2 wudsilrl. 2495 DNAe] s of2] 7} #)|
garE Mgt F, Ar|dEstd Agas Aed

A)

SRR 4

- 7pA

b

A _—%Lo

Fgsgict (9 5).

ol4be] Ashol we} A SeNPVE 0|43t
e 7L sl A 2A Bk ol e} fg 23
S YA 5 gle SeEE Ry 2 4-840] 7))

ot

El‘
Z)

(A) (B)
M1 234567891 23456789

Fig. 4. Southern blot analysis of polyhedrin gene of
Spodoptera exigua NPV,

The Spodoptera exigua NPV DNA was completely
digested with various restriction endonucleases and
electrophoresed on a 0.8% agarose gel (A). The
DNAs were hybridized with labeled PCR amplified
polyhedrin coding gene (B). Lane : M, Lambda
DNA digested with Hind li; 1, probe; 2, Bgl il: 3, Cla I;
4, Hind lll: 5, Kon I 6, Nco I: 7, Sac I: 8, Sph I; 9, Xho |,

(B)

Fig. 5. Cloning and restriction endonuclease map of pGSeN (A) and pBSeX ®.

The Nco | 6.0 Kb and the Xho | 3.0 Kb fragments which contain the entire polyhedrin gene of Spodoptera
axigua NPV were ligafed to pGembzf(-) and pBluescript IIKS(+) to obtain the plasmid pGSeN and pBSeX,
respectively. Restriction endonuclease sites : C, Cla I E, EcoRl; H, Hind Il N, Nco I P, Pst I; Xb, Xba I: Xh, Xho |.
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