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Structure of Spodoptera exigua Nucleopolyhedrovirus p10 Gene
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Abstract - To develop the baculovirus expression vector system (BEVS) adopting p10 gene promoter
of Spodoptera exigua nucleopolyhedrovirus (SeNPV), we characterized the p10 gene of SeNPV. The
nucleotide sequence of 545 bases including the coding region of pl0 gene was determined. Compared
with the previously reported SeNPV pl0 gene (Zuidema et al., 1993), 4 bases were different in the 5’ and
3’ flanking region but no difference was found in the coding region. The pl0 gene was located within
Xhol 1.5Kb, Sph1 2.4Kb and Cla1 4.0Kb fragments by Southern hybridization analysis. Also, the Sph
1 2.4Kb and the Cla 1 4.0Kb fragments were cloned and their restriction enzyme maps were determined.
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E - opdF Ay viejglag w2 WA Ha) AFAlzAM e sihiat AngdAy
u}o] 2] A (Spodoptera exigua nucleopolyhedrovirus : SeNPV)2] 1A 3kANS #§a} FAlo] 2=
& wholgi sk thzbal ol HRHozM BEA2e) MgA ofslelAe) GANE ST 4 )
E plo AR T2 RE]E o] &3t A2 HIHE A S NU3lr] fste] S 2|5 SeNPV 2
plO $AA 728 FASSIE 0 A7}, SeNPV pl0 #4148 =2 wEje}l T2 ¥9)g 27
3t 545 97\ 9L AA Bl 7]Eol BI1E) SeNPV pl0 §-A A} (Zuidema et al., 1993)8} v w3 72
I F2EAA B 100%2] AEAL Bgovt 5 % 3 flanking region®] 471 37]A G
A} X}e] 2 1.4]t}. Southern hybridizationel] 2]&}ed SeNPV H A genomic DNAA e A pl0 FH A=
Sph1 24Kbg} Clal 40Kb kel Zrzh EAg-& izl on, plo 412E 233 ol F
wHS 7H7 F2dled Alstas A =E At

Z{A4O] - spubpup slchzhAl whelel 2, RN EI A, plo 487
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vl Z=F 2 o) (Trichoplusia ni) B0} 4500 7F =2

7hefske <5 W97 Weon 3 wjF, 9 5 A
Auf Aol = gy ste] AFH o2 SAE I3
2 el H2 F2 BA AFo= dFH 9

(Goh et al., 1991). =3}, sphful2- 33 F3 o] Fol
o1 A A e AR vl
k) 7} o]8 ¢ sl F o2 FEE T 9l.ow (Meinke and
Ware, 1978), A B3xckom FE¥ 3 9] Bacillus
thurigiensis (Bt) subsp. HD-13} HD-73¢]] tisjr % <F

i
ROR

LCs 3+& R (MacIntosh et al., 1990) Btol] s A =
AgF o] EAZE a1 Qe olek el {713 AR
Aol A3FAl-L Vel w, B. thurigiensisol| & 7344 0]
v ghhugeb2 wle]g) g o] -3 WHAIH o] 1A
329 Aoz o#x o} (Smits and Vlak, 1988).
syl vlelg) w2 A ohzbA Y (nucleopolyhedro-
virus: NPV), #3538 3 M z2cizha o] 1B E o]
9J =t (Hunter and Hall, 1968; Gelernter and Federici,

Mgty AP HINE 584 Z 53R (Division of Applied Biology & Chemistry. College of Agriculture & Life Sciences, Seoul National

University, Suwon 441-744, Korea)
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1986). °] F AW wloly Ay o]u] 10459
upej@ A AEA|7} AHESLE S glow, shihvy) W
ZHA W Blo)# A (S. exigua nucleopolyhedrovirus:
SeNPV)% BIOTROL/VES@ o202 ulA|d] o4
1 ¢)v} (Chauthani and Rehnborg, 1971).

Tep, debaba uhelel o) A S84 43
Al vls) A Hoz WYgel = BHE A3
9lem, # o) baculovirus expression vector system
(BEVS)E o]-83led wlo]# A9 genomeAld] 25
o] E4, hormone, &4 £ #AxE =Yoo=y
depzhg vlolelas) A4e PATlEE A
7} wto] olF X1 ¢t} (Stewart et al., 1991;
Tomalski and Miller, 1991; McCutchen et al., 1991;
Bonning and Hammock, 1996). 2121}, o] 2} Zre] 3o}
ZH A ulelg o] WS FIHAF oA I
Sz A A Z A A o] o] 8-H I Sl
924 @A -3 A} (polyhedrin gene)E AH8-3 73
S 9AA A e] ME A kot M 2F wlelE
27} o2 Wl siH =R ¢b7] w el Aoz
o] o] 8-A] offloA 2] o}A A o] FA FHAIE A
7} s ez ElA it (Wood, 1995). o8]
g EAAE FE37] sl wpelgl 2o EAY F
Aol oJ3kg wix|x] ¢kx Y Brlo] HFgoz U
HE plo -§AAe] T2 REIS o] f3le] WYL L =
7FA 78 E= A=} o]|FoiX| 31 o} (Merryweather ef
al., 1990; Martens et al., 1995).

dei 2 ATeAE pl0 4R Z2REE o)
gozH SeNPVE WU e AT 4+ e A
23 AR A AL 93 ZxdFEA, e
Al 2% SeNPV2] pl0 fAAke] |71 2E& A3}
A3l genomic DNA ZJol| A o] fHA-E 2§ 3t Al
fEs TGHE gz 2 P HAE HAF
At

e 3 L

1. Hoj2A o 2E

shahpul schzka wpelelat obelolA A s
o B AFANM EBFD A (Im et al, 19)E
o435t whol2) 29) 241 $18 Fuhe QT
Amz 25°CoA AALRsEA whel2|ae] 24l
b,

2. djo|z{A DNA &2 PCR

Blo]lg] A~ DNAY Smith¢} Summers®] H}9 (1982)
of Wt AAE GAA2HE 28t} SeNPV
9] pl0 $AA RS F=243}7] 93 oligonucleo-
tide primers®% 5’-ATCGA TATCACGATGGTCGA-

arL
L.

F & 3 A Vol. 38, No. 2
GGGCG-3’9] sense primer$} 5’-ATCGATGGTACGAC
AATCTC-3’2] antisense primerZ ¢]|£3}¢it}. PCRE
PreMix™-Top (Bioneer)& ¢]-83}¢] 50nge] SeNPV
DNA¢} sense 3 antisense primerE 77} 100 pmole®)
H715h3 PCRS Aok £ Aol Zf4z A2
23)E 20ul2 BE F, 94°Co A SB, 43°Coll A 2%,
72°ColA) 284 1 57, 94°Coll A 13, 48°CollA] 23,
72°Cell A 284 34 A3 wpz| 2} 72°CellA TR
A6l ¢l8] Thermal Cycler (Perkin Elmer) 2 ¥F8-2-
3 8leh PCRe) 28] ZFd pl0 34 dH-S
pGemT vector (Promega)ol] A & 3]ALe] ol u}e}
F233kot.

3. ¥olME #H

Q7149 ZAAL dideoxy chain termination B}
(Sanger ez al., 1977)o o} MI13 forward ¥ reverse
sequencing primers (Amersham)$} Sequenase® version
2.0 kit (Amersham)& ©]-§-8}ed A2 3)ALe] Wigiel o}
g ey griNd A S 3 ArjdEe
Sequencing-8- 5§23 (20 x40 cm)2] 3 H-& siliconi-
zation A) 7)1, 6% buffer-gradient polyacrylamide gel&-
A sted Al8E loading®t Fefl 1,800VE 24|17} of
4 A7) Espdch G B gele IM oI
(Whatman) 2 $7]30 gel AZF7]A A 2A17F oA AR
AR F, Aol A 48417 Eet Xoray Do 7%
shai o
4. digtgs &4 % Southern blot &4

A g & 2 (POSCOCHEM) 8l ZekAn)= DNA
Lol 10X AlgtEA vhg-g 1/10 232 Hrisix
Z+ AFEAE FJUEsE F 74 A gase] v s
A 4212 ol AEEtm WHEAA ¢EFY (0.1 M
EDTA, 50% glycerol, 0.5% bromophenol blue)g 3
7kste] ub-g-& AR AZ Y x2]¥ DNAE agarose
geld| A A7]|ed2& #s}1 ethidium bromide 2 G4
3}ed U.V. transilluminator2 #2314}

Southern hybridization (Southern, 1975)¢]] A}-&-%
probe:, 23 DNA A #-& DIG DNA Labeling Kit
(Boehringer Mannheim)& ARg-8to] A 23j11e] by
of u}e} labeling 3}ed o]£3}5i ). Southern blot-2 v}
o]z A2 DNAe| =73 AFasLE HEstz A
7194538 gelS, Ab-2oA] WHAISH (0.5M NaOH, 1.5
M NaCheo g 1587t AX3le DNAE HAA|Z] F,
Z3}g.o0 (1 M Tris-HCI (pH 7.4), 1.5M NaC)o.2 15
27t F3 A3 F3A)7] gel2 20xSSC £9 (3 M
NaCl, 0.3 M sodium citrate) ©.2 1} 2%} (nylon mem-
brane, Phamacia Biotech) $]2 capillary Ho[A]Z] =,
120°Coll ] 1087F *2)3te DNAE A AZ . o]
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9} o] xzl® =& PCR ZZ5o] DIG labeling%
elA © 2 hybridization ¥+-8-A17] %, DIG Luminescent
Detection Kit (Boehringer Mannheim)E& o] 43} X-
ray 3 8o @4t 1 A7e 2AIY

Za ol g

1. p10 RFX} L=

S Ee|F SeNPV pl0 $Hz8] F2EAE $3
A714d AAE 918k 7]|&o)] Zuidema et al. (1993)
o] X313 SeNPV pl0 -3 A}+2] A7IMIE 7223}
o, p10 -3 A}e] Al ¢4 7§ A} codon’l ‘ATG’ ¢}
ANE +12 3ge o —154~-—1360] |Dslm o] %

-154 ATCACGATGGTCGAGGECGAGTTTGAAATGTATCGAGTCCGATTGECA-GACCTCTGATT

M S QNTITULTLTL 8
=35 AGTTTATTATTATAATTGTAATTATATTATACATTATGAGTCAAAATATTTTACTTTTGA

I RADIXKAVDEIKVDALOQQAVNYN 28
26 TCCGAGCCGACATTAAAGCTGTCGACGAAARAGTCGATGCTTTGCAGCAGECCETCAACG

DVSANLPDTSETLSAIKTLDHASQ QA 48
86 ACGTGTCTGCCAATTTGCCCGATACTTCAGAGCTGTCGGCCAAATTAGACGCTCAGGCCA

TTLDTIVTQQVNNTINDVYLNPD 68
146 CCACCCTAGACACCATTGTCACCCAAGTGAACAACATCAACGACGTGCTCAATCCCGATC

LPDVPGENLQKQ2AQQOQEKIKSVYNIKTK 88
206 TGCCCGACGTGCCTGGCAATCTACAAAAGCAGCAACAGCAAAAGAARAGCAACRARAAGT

326 AAAATAAAAAATTTTGGCCAAATTTIGTTGTGTATTATTCCGAATAGAGATTSTCGTACC
......................... C

386 ATCGAT
Fig. 1. Nucleotide sequence of the pl0 gene and its flank-
ing region of SeNPV-KI1. The nucleotide sequence of pl0
gene of SeNPV-K1 (upper line) was compared with that of
SeNPV previously reported by Zuidema et al. (1993). Dots
indicate the same nucleotide sequence. One-letter codes
above nucleotide sequence represent predicted amino acids.
The transcription initiation signal (TAAG) and putative
transcription termination signal (AATAAA) are underlined.
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2] A& ol &7 Sl3le] 57 Ukel] AFES
Cla 12] AAAM Y (5°-ATCGAT-3')-& 78 5°-ATC-
GATATCACGATGGTCGAGGGCG-3’9] sense primer
o} +372~+3910) 3l -ATCGATGGTACGA-
CAATCTC-3’2] antisense primerZ A} 3l o]& o)
4-3fe] SeNPVE] pl0 $-3 2} B-¢]9H& PCR A8k
ok AL pl0 FAAE pGemT vector (Promega)el]
22981 1 GrINDE AR FE4AANE
G 545bps] 71N AR (2 D). ol
A AYE plo 4R AN E FE5AA 39)
off W& Zuidema et al.(1993)¢] R TE 7]=9]
SeNPV p10 §-A#}¢2} vt Az} 2}eo)d B 97
Mol glel 100%2] AH5Adel d&s FHalsid
(28 D). 28 F2F3HAF o]9]9] RHeld e
Zuidema et al. (1993)2] B.19) viud o 5 7 3
flanking regionol| ] 2.3 47l 2] G7|A A =}o)=
g FAsATH (T D). ol8ig A o)Al B
1% FE-elS SeNPVE| ohzbd] whild g2 3
ZBA A3} (Choi et al., 1996)8} 7 ZEe|=
SeNPV7} 7]&e] BT% SeNPVSl= t}2 we]z9)
& Vel gelA] olelet 20 $e)F SeNPVE
SeNPV-Klele} =matgict. w3t plo f-d=be] 7]
M2 Re] FA% SeNPVE PIO whde we 88
A9 ohulxal WAz olfold slglen Fyu

(A) (B)
M123456789234567839

L

b <= 40 Kb
e - 24 Kb

w <= 15Kb

Fig. 2. Southern blot analysis of p10 gene of SeNPV-K1.
The genomic DNA of SeNPV-K1 was completely digested
with various restriction endonucleases and electrophoresed
on a 0.8% agarose gel (A). The DNAs were hybridized with
labeled PCR amplified p10 coding gene (B). Lane : M,
Lambda DNA digested with Hind III; 1, probe; 2, Bgl I1; 3,
Clal; 4, Hind III; 5, Kpn 1; 6, Nco 1, 7, Sac 1; 8, Sph 1; 9,
Xho L.
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(A)

pSeP10S
(5.4 Kb)

BamH| Xhol
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pSeP10C

(7.0 Kb)

Fig. 3. Cloning and restriction endonuclease maps of pSeP10S (A) and pSeP10C (B). The Sph 1 2.4 Kb and the Cla I 4.0Kb
fragments which contained the entire p10 gene of SeNPV-K1 were ligated to pGem7zf (—) and pBluescript II KS (+) to

obtain the plasmid pSeP10S and pSeP10C, respectively.

EAFE oF 9.6kDaH == (2™ D).

2. cizty| BE RER 21X 7Y

pl0 5478 711 DNA shig wdslr] $i5e)
SeNPV 2] genomic DNA®) %2 A asrE s}
3, PCRZ A ¥l SeNPVe pl0 -3 A}E probe 23}
o} Southern hybridization& 3 s}gdc}t. 2 A3} Xho
I 1.5Kb,SphI 24Kb ¥ Clal 4.0Kb G3el Z+z}t o
d Wi== hybridization E 2 23] o]& w#d)] pl0
AA7E A28 U&E geladd(2E 2).

Southern hybridizatione]] 2Js} == o}x pl0 F-4
A8 23331 ¢l Sphl 24Kbe} Cla1 4.0Kb g3
£ Z}7} pGem7zf (—) vector (Promega)2} pBluescript
I1 KS (+) vector (Stratagene)ol] F=293sx2 Z7}
pSeP10S¢} pSeP10CE M slict. Z29% DNAo]
s S27A] AZEALAE HE T A7|edFiEl
ZF s WellA1} plo f-AREe] HARE FAA S A
gas AxE AAIAS(H 3).

U2 F SeNPVE| pl0 f3ixte] |7IMEE 2
Aela o) FAAE EFIE HHE Fedo=y
genomic DNA Aol M 9] 7§42t 7z 9 $A&
AR B A7 ZA: FHEEF SeNPVE plo
A2 Z2REE o] &3l UAAEAE 5Tl
M Fodt VxAls 2 w434 o 8d A
ojc}h. w3l pl0 FAA ZE2TEE o] {3t YA E] A
t olE o443t oY FF B SARAA T&
ulo|2 A9 genomic DNAAYe]l =3t oz X ArEA)

2A)2] SeNPVE] WHYAlS A 7= v §-4

3 ol 88 5 & Aoz vHdn.

AL A

E AT 19959E $ELA SHATIHN (D
TR Z1eE At AeHigte S9N E e
A A G 2 el) 3t S YL

e

=
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