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T AN, A=A BRI PCR 31 % 1 5 K48 E 41 Bacmid kL, ¥ B 41 Bacmid TR Y SO R
HAMLE & BEAFPRREER, Y RBERPRRE, LS SR BRSO R MM, 96 h /R B
R, B i) S B9 6 (IFA) . SDS-PAGE Hl Western blot X ik =Wkt EE Mo, &R LRNH
Bac-to-Bac™ RS EH IR R, HIHE T 3% SR KIUBRESEARRMNEAFRFFE R LRI,
HER MMM P HBRE, IFAZE DR, BRI H A TR AW EHAL, SDS-PAGE Fl Western
blot KM AN ML F A=W SOX 10°(M) B A 4% IFLEARBRRR ARG RE T HMMEAEE
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Cloning and expression of the nucleoprotein gene of Puumala-like virus  YAQ Wen-rong, ZOU Yang, LI
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[Abstract] Objective In order to detect Hokkaido virus (HOKV) , a recombinant baculovirus
containing the nucleoprotein (NP) gene of HOKV was constructed, and then the NP was expressed in insect
cell. Methods The NP gene was cloned into plasmid PCR®2.1TA vector and then was ligated into
baculovirus donor plasmid pFastBac™1 after cutting by the restriction enzyme Kpn I and Not [ . pFastBac™1
was subsequently transferred into the One Short™TOP10 competent cells and then into DH10Bac™E.coli
competent cells, which contained the baculovirus shuttle vector (Bacmid) and the helper plasmid to generate
a recombinant bacmid. Results The NP gene was successfully expressed in Sf9 insect cell. The expressed
recombinant nucleoprotein had been identified in the Sf9 insect cell by indirect immunofluorescence assay,
sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and Western blot. The results showed
that the recombinant nucleoprotein’ appeared a molecular weight of 50 X 10° M,, and could reacted with
anti-recombinant Puumala virus (PUUV) nucleocapsid monoclonal antibodies and polyclonal antibodies
against hantavirus. Conclusion Our results indicated that the recombinant nucleoprotein was successfully
expressed and having the immunogenicity and reactivity of natural nucleoprotein of HOKV.

[Key words]) Hantavirus; Hokkaido virus; Nucleoprotein; Baculovirus expression system
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(NP), HSEERDUNPHIEMGEE, EFH
B i) 22 S 38/, BV A B PUUV 2855 212 700
MEREA,FEEHNP 5 XRNPAERZFEHM
RN EEA B, KRR E
HOKV Fusong-Cr-247 # 9 NP % H 7 & 3
pFastBac™1 RARK b, Mg TEHRFERE
K, IF7E SO B R M P R B A R GE
wmF,

HRERsE

LR ANFREE . SO B He 40 A A Grace’s 40 M
% W% F GIBCO-BRL /A #] ; HOKV Fusong-Cr-247
BRI S BB TR R AR LR ERAFY,

2. bk M1 RL . PCR®2.1TA 3 F% £ /% | One
Shot™TOP10 32 A 4 Al , LA & Bac-to-Bac™ ¥R
# # A & 4 (pFastBac™1 % & i B 8 & A1
DH10Bac™E.coli /32 41 ) 1 F Invitrogen A Hl

3R A T A FBRHYEATIEENot [ . T4 DNA
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WAIDIERE (SEOV B AR ZEAH E
HPUUVEEHAH TR IEWE American
Research Products A ] , K XWRICHWEH R
IgG-HRP. ¥ #i B IgG-HRP ¥ A % [ Sigma /A 7] ;
DNA Marker DL 2000, A Hind II digest Marker,
TaKaRa Agarose Gel DNA Purification Kit Ver.2.0
TaKaRa Mini BSET Plasmid Purification Kit Ver.2.0
WEEEYAH,.

4. Fusong-Cr-247 kNP EHEHAFRKEH
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FTPCR Y3, 3 42 WU RG] %5 < PH ¥ 3 41 8% JE L,
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Reverse 5| #7143 Bl3#4T PCR K , 4 7€ BH 4 SE 4R 5%
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6. NP R R R A=Y M A E 8RRt
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54k 3] DH10Bac™E.coli B Z 4, KIRBEE K
KEZMURE=ERZFHREREERTR, X
BIEBUSHITPCRY 18, 2R L 3,
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MALT LA R RS SE KKK 55 R EEY
FRE BRFR ATz, T B 0 DR X 545 5
HFRS Fi47/™ &', B i 5x 2o X ¥ HFRS 55 1] 7R
A HEA B HOKV 5 &%l . B F HOKV 4B &

M, H LA H HOKV B EA A A THHR
HEE B4 HOKV 5| M HFRS Al , FR LR E
XS, #— 2 T HOKV MR AT S R s
4375 4R %5 HFRS BIBHIABUR

$ % x &

[1] Brummer-Korvenkontio M, Vaheri A, Hovi T, et al. Nephropathia
epidemica: detection of antigen in bank voles and serologic
diagnosis of human infection. J Infect Dis, 1980, 141: 131-134.

[2] Sironen T, Vaheri A, Plyusnin A.Molecular evolution of Puumala
hantavirus. J Virol,2001,75: 11803-11810.

[3] Kariwa H, Yoshimatsu K, Sawabe J,et al. Genetic diversities
of hantaviruses among rodents in Hokkaido, Japan and Far East
Russia. Virus Res, 1999, 59: 219-228.

(4] Song KJ,Baek LJ,Moon S, et al. Muju virus, a novel hantavirus
harboured by the arvicolid rodent Myodes regulus in Korea. J Gen
Virol, 2007, 88: 3121-3129.

[5] Nichol ST,Beaty BJ,Elliott RM, et al. Bunyaviridae//Fauquet
CM, Mayo MA, Maniloff J, et al. Virus Taxonomy. VH th
Report of the International Committee on Taxonomy of Viruses.
Elsevier Academic Press, Amsterdam,2005: 695-716.

[6] Zhang YZ, Zou Y, Yan YZ, et al. Detection of phylogenetically
distinct Puumala-like viruses from red-Grey vole Clethrionomys
rufocanus in China. J Med Virol, 2007, 79: 1208-1218.

[7] Schmaljohn C, Hjelle B. Hantaviruse — a global disease
problem. Emerg Infect Dis, 1997, 3: 95-104.

[8] Brus Sjslander K, Golovljova I, Plyusnin A, et al. Diagnostic
potential of Puumala virus nucleocapsid protein expressed in
Drosophila melanogaster cells. J Clin Microbiol, 2000, 38:
2324-2329.

[9] Lundkvist A, Kallio-Kokko H, Sjolander KB, et al.Characterization
of Puumala virus nucleocapsid protein: identification of B-cell
epitopes and domains involved in protective immunity. Virology,
1996, 216:397-406.

(10] Plyusnin A, Horling J, Kanerva M, et al. Puumala hantanbirus
genome in patients with Nephropathia Epidemica: correlation of
PCR postitivity with HLA haplotype and link to viral sequences
in local rodent. J Clin Microbiol, 1997, 35: 1090-1096.

[11] Lundkvist A, Meisel H, Koletzki D, et al. Mapping of B-cell
epitopes in the nucleocapsid protein of Puumala hantavirus. Viral
Immunol, 2002, 15:177-192.

[12) Z1E, B4, £E2, . RAEATRREREEARG
RS, ILREB W A¥FHR, 2003, 34: 134-138.

(13] #hai R, THEM, (FHR, % A VEGFERITRRERARE
WHRREYEFEHEE BBERKEEMR, 2006, 27
623-626.

[14] B35, 82 FHR S ERFHEERANF B ELE. b H
AB IR, 2008, 24(6): 514-517.

[15] Yao WR, Pan GQ. Xiong CL, et al. Detection and genetic
characterization of rabies virus from patients. Virologica
SINICA, 2007, 22: 307-315.

[16] Plyusnin A, Morzunov SP. Virus evolution and genetic diversity
of hantavirus and their rodent hosts. Curr Top Microbiol
Immunol, 2001, 256:47-75.

[17] ke, HAY, TE, ¥ FEHESZSTHOARTEE R
HEHXR. FERITRERE, 2004, 25: 466-469.

[18) k. FEMA Y. b al: PEML MR, 1997:
227-233.

(H5eH H 3. 2008-07-08)
(R F )



