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Hantaviruses are rodent hosts—borme viruses belonging to
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o the family Bunyavindae, and are eticlogic agents for two acute diseases,

ie, Haemorhaoc Fever with Renal Syndrome (RFRS) and Hantavirus Pulmonary Syndrome (HPS), There have been a lol of
reporls on prophylactic vaccings and diagnostics for the diseases, but most of wiral antigens have been prepared by eukaryolic cell
culture  Nucfeccapsid proteins of Hantaviruses are known as the major viral anhigens. Thereby, we prepared nucleocapsid genes of
Hantaan virus and Seoul virus by RT-PCR and cloned imto plasmid vectors, pET-3a and pXK223-3, Both genes were exprassed
In Eschenchia col with higher expression level of Seoul wiral nucleccapsid protein compared o that of Hantaan in pET-3a.
Hantaan viral gene was expressed much higher tevel 1n plasmid pET-3a lhan n pK223-3 About 30% of expressed nucleccapsd
protein was soluble and the rest was remained in nsoluble fraction.
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Table 1. Primers used for PCR amphfication of nucleocapsid
gene.

NP 1 {17MERY: 5'-TAGTAGTAGACTCCCTA-3'
NP Z {(Z3MER). 5'-CCAGATCTATGGCAACTATGGAG-S
Bgl I

NP 3 (22MER): 5 -GGAATTCTTAGAGTTTCAAAGG-3
EeoRl 1

NP 4 (23MER): 5'-CCGAATTCATGGCAACTATGGAG-Y
EcoRl 1

NP 5 (23MER): 5'-GCGTCGACTTAGAGTTTCAAAGG-S
Sal T

X[, g4 2 7[EF AleF

Fohan|s MBS Zh ¥ oiddy qee S84 LG
broth (NaCl 10 g, (ryptone 10 g, veast extract 3 g, glucose
2 g /L, pH 70) BE LG agar (LG broth, agar 2%)2 AME
aggon EFHAEE AFE dF3TY wes AsHe
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LG-ampiciilin brath (LG broth + ampicillin 50 mg/L) =&
LG-ampredlin agar (LG agar + ampicillin 20 mg/L) 5 AMH-
ot dabdte Zelav| =8 #@3a S{transformation) A2
e 27 23E AW (Flectroporation or  Electro-transformation)
g ol fulgid, oW dRARE daEe] 243E YEqe
50C #A(ryprone 20%. yeast extract 5%, glucose 4%,
MgCl: 100 mM, pH 7.0)8 Al&-at 5o,

2 FAx 2] Aped" AgE Alrestriction endonuc-
lease), HFHEA(T4 DNA hgase), 52 Boennger Mannheim
{Germany} £+ New Fngland BiolabsAHBeverly, Mass-
achusells, USA)S] AES AHE-el99H Reverse transcription
¥ PCR(Folymerase Chain Reaction)2 Perkin-Elmer Cetus
AL (Norwalk, Connecticut, USA)2} GeneAmp RNA PCRE kit
(Part Mo, NB01-0068012 AFEStETE Western blotS 4% 14
FAlZe Aol A2t hybridoma A EelA 242 Hantaan
virus®| FEHLHA S v gk S ) ho0-402
Agstigon 23} 2= HRP(Horse radish peroxidase)7t
confugation® goat anli-mouse [gGE Accurate Chemicals
and ScientificAt (Weslbury, New York, USA)RRE T3}
of ARESHET,

FHEA x3 SDS-PAGE ¥ western blot

Hhelef & RNAL) #7)+% Burleson 59 #2002 wigken
®zgh delgdx RNARTE cDNAZ AL 99 g7
(reverse manscription)®t FEIALAA= Haxby FZ2E 9
3 PCRE Perkin-Elmer CelusAl (Norwalk, Connecticut,
ISAYS] GeneAmp RNA PCR Iat#} DNA Thermal Cycler
808 AbdEd FEgnt o7d AlgsEE gAML B
{reverse transcriptase): Moloney Murine Leukemia Virus
(M-MLV) frefe] Faish Faolth W2 PCR 7[Eo] A&
g2 el Hc)

Zgtanog o B2 Sambrock 2 W21 uhe
A Algalg on], DAY e New LEngland Biolabs
AL ®E Boermger MammheimAbe] #[#Eas} gte] Eol2
10x reaction HHE AlAstgom 370N 1~2 A7k ¥h8-4
7 % EDTAZ 5 mM 4 #7lEle] 70TM 10 23 22
AstA et o]Z S phencl/chloroform # T & 84 afjz2
el #Hrid Telel $8ls DNA dHehe Gene Clean 1T kit
(Bio 101 Inc)Z AM&3te] F4sl4ch. DNAY 3§ e
DNAZE 498t na) 3= DNA AHL molecule B2 14 X
2 Hef socky end ligation® 37Tel4 2413k blunt end
ligation 22ColM 16 A7k whEAlzdct

digty dRAse Ay AL Agagd. A7)3eE
Hel| AR23l 7712 Bio-RadAlel 4 #34 GenePulser® AH&-
sgen B g gyde] JEduE FaEdc

AzE ZFelanzs cz8de gyZRvd ad{crac-
king) WL Abgelsdch ZER w9005 M Tris(pH68),
1% 5DS, 2 mM EDTA, 0.4 M sucrose, 0.01% bromophengl
bhiel 80 plel 3 FPAEFE 1 FL FAE Y
vortex mixer® #Fee violaz SAZEXZ 12000 romel
A 158 A4ZEE e Hege Hd oltrz A AelA A7)
Aoz ES2VEE B9t Zdg ez 09 FEF
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212 812 7h7r 2gAgr). PORE 54 FZ3 DNAY A
9% AAE Fgure 1o] JERAS 13 kb 2718 =Zg
= FAAE g% 5 glair
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Figure 1. Elertrophorogram of PCR product of Hantaan
viral nucleccapsid gene.

DNA cleaved with BsiE
D), lane 2-4, PCR-amplified nucleocapsid gene

lane 1, melecular size marker (A

Hzxgt Eclao|=o| A=

PCRE E8 $428 DNAE d719%% & Gene Clean kit
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FcoR 1528 o324 & BomH 13} ECOR Jo2 olFAHuH
pET-3a% 423§ (ligaton) 8 HB1OIA 3223471
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pEK223-3¢] 2437 feiA e of7ia= Arity Fef
DNA FHE 94 Klenow enzymel 2 A eldlo] oF Uk
A5 blnt-ends® TE & FooR [0 AHEEd 8%
sticky end® THEX pKK223-3& EcoR 13} Snw 122 0|3
st AE T T OMIG FAARAGD Frd=
EcoR 13} Sal 1 sitese] FEYE 2aloz DNA 4w £
kel Saf I 9% EFAHe pKK223-39] multiple
cloning site 9]¢ a2 BR % & 1702 Sat [ 39)7} &7
#e 2Asta Sar 1t Sma [ 242 Alidd @B
blunt end hgatong A3t

A715 A" fda Az Egao=g pET-NP%
pKK-NPE zrzt Wasigdon 2% HeEY 72E Fgwe 2
of vehdelh A2k pET-NPg pKK-NPY A|stgse A
19%S B3t 24 A3E Figue 3% Figure 4o 22 18
Uleh pET-3a%t pET-NPS 2zt Bgl 1% Ecoll 102 2%
doilds o pET-3a& 644 bpﬁl DNA Hze] A7
pLT-NP2] A 9= TEALBAL FH37F Sntes 224F
¥ 1439 bp 8 DNA 3o "3 JH ek Figure 12| lane 4¢f 1
B uks} o] 14 kb 930 DNA dAE A3 = 9ok

Az TeAv| = pKK-NPe| #91s f8iMe pKK223-
33 pKK-NPE #7} Sol [0.8 AHuely #A79EL E3q
DNA W2 2718 YA5%5T} Tigure 4904 ®HE upgl go)
pKK223-32 532 bps] dEHE pEK-NPE 7Edeg4is &
Azl vlzZA E29" A$ 1830 bp o d¥o] AAHo|er
St lane 4914 H= Hlel 7o) oF 18 khe] YA o)A DNA
;c—]j:]_O_ s =

pET-3a%hE 23 (Apodemus agrarius) A4 £2lE €
% Hantaan virus 76-118¢] 72 A= F33)F o]gq 3
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Figure 2. Structures of recombinant plasmids pET-NP and
DPKE-NP.



de 5U9 BAE AA ARE EdanEE AZsd
CET-sNPE Halglsh |74 43e f2uesas §74
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Figure 3. Electrophorogram of recombimant plasmud pET-NP.
lane 1, mntact pET-3a, lane 2; mtact pET-NP, lane 3 pET-3a
cleaved with Bgl! II and EcoR 1, lane 4 pET-NP cleaved
with Bgl II and Ecoll I lane 5 molecular size marker {1 kb
ladder)

123 45

Figure 4. Electrophorogram of recombinant plasmmd pREK-NP
lane 1; intact pKEK223-3, lane 2, intacl pKK-NP, lane 5
pKK223-3 cleaved with Sal I, lane 4, pET-NF cleaved
with Saf I, lane 5 molecular size marker (1 kb ladder)

Table 2. Constructed expression vectors and therr products,

Expressed NP

[tecombinants (Gane source Vectars used

Amno acid | MW

- Hantaan 76-118 from . .
pET-NP Agodemus ograus pLT-%a 43 19,300

ET-p | Sl bom e W
Rattus norvegicus
gii-xp | e TS fom | pene s gy | s

Apodemuys agrarius
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7|4 B9 pET-3a AEE AMEE 297t pKK223-3& AR

g Aoy ]az-log Baigre] 1500 A% =A Yehled
o)7L pET-3z¢4 L8E FEdodAs ghyae e 2}
A A bactenophagL TTEI 010 ZERES dd8 s-10

leader pepndedt 37 B2 wIHE7| fRolth

WRALWAIS EHE | Wl gl B
AZY WEO TS A% AL 250 pm 37T AP

rotary shakerol# Faistd e WA= LG-ampicdlin brothE
Agatgr), ol £7]= baflles] 99 EE23% ARREI
Hlgkale) ER% (Ag)7t 05~08d =2dg ul [PTGE O
mME A #oEte] d~g AzE o) dlkEtelt vy 42
glald waAlS sty 08% Nall &doz 13 A&l
g TAZS daede 1/20 352 50 mM Tns(pH 20340
setele] 2 &H7){Fisher Dismembralor Model 30008 *H&-5
of FAE F4stHEed #4¢ AR Bradford assay(Ed i}
g1 A mhde gulE Fxsoo ool SoEkA ge Wil
7 rdsarnt, ol &el8 Beckman® 3L S
L7 (Rotai type 1615 AR&38ke] 3000 rpmel 4] 40837+ 4%
glate] AEde Hsfe] Bt

5L SDS-PAGEE 338t ¢ dE western blot_‘@_
nirrecellulose membranes] ol A7 dHEutelH2g] § ﬂ
Az ghuize) g vkdd Aot whga 31 LR u].
sle]  Eelelgnl SDS-PAGE To =% JH_LF__L(ncgatwe
control}® 9| uaEte] Bold ¢ AT ARE 7|E] 93
western blotS F#H3H . Figure 591 &840 E pET-NP,
pET-sNP& pKK-NPE 23 47 BLZUDEZlA g
2 FEgeaAs dwds) western blotd] AFE GERAFH
ot dafol 4] B sher o] A% 50,000 A A 2
FEUe A gty pandsE TEL S O‘EF Lane
APET-NPe  lane 4ApET-sNP)2
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Figure 5. Western blot analyses of Hantaan and Seoul viral
N proteins expressed in E. coli. Bacterial whole lysates
were loaded on SDS-FAGE gel and translerred to mtrocel-
lulose membrane As primary anbibodies, anti- Hantaan viral
N protem mAbs were used. lane 1! size marker. lane 2
BL2L{pET-3a), lane 3: BL2U{pET-NP), lane 4! BL2L{pET-
sNPLL lane 5 BL2LpKK-NP)
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