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(HEFY & 2 i & R 2 BT, JLR 100650)

B ¥ IHANSSHELOMMIEETNEES R BEEHWSW S AN R PCRY
BT RGBEERE, T MR TR T pET 2 F AN, M8 R ESHBESEAR FMY
1290 B HER. HWES T HEBS Seoul MEIE L 96.2%, 105 Hantaso ZIF BHER X71.0%,
SHmiEFS SR T, MRS pET-R22NP #{LE! BL21 B.IPTC S B IBmEwE
ik, =Y a4k RS HEFT Western blot 4487, S H AW NP5 NP EHS RO BTTRERIIK A R
IDe RAY, TS G2 EEHREIDE FRE, #AWEH R NRESWRERTHRERE.

£@ BEAEMOKAE SR WO Faaw sx  HFRSY

BFHESEELHREFEELRERHERERIEMN R LU ER HMLR ERE HE
BHEN—2EH, WBFEAFTRRAS RNAA, 5 LM.S3 M HE, S RRNEEY
RN UHEOMEEGE L. BREVIAFAPUNP SENE, AR ERC,
HHFR NPEONSHSHE, MATHE T7 BEEE T8 pET3a REFER X REL G R
Tk R22 BReY S EEHITHE MFMT, FEXRBAERESERRMRE,

1 #BF075ZE

1.1 MHRUEN pET-3aFAEH BL21 18 EE ¥ Y Stratagene 28 7™ o
1.2 Vero-Es HIf 3¥ B ATCC, IBMELF T, FHHBE Vero-Fs R ERBE 7-10d EHEE BFAT
10" PFU/ mL.
1.3 R2B% MNuUEHEFEEAREBFRASHSED, Veo Es MG, - 70 CHHF. EHESAL LS
iU M X RP RN R B RO
1.4 RNARE FELERASBIE, 2 RR(i2],
1.5 3[MRigitEeRl ZREESTHOMEEERT6 1S HEAP, Rt %4 EcoR I # Bel [ B4
W54 3 &, 7 ABL & DNA SR{C LA, BR TRERE,

P1: TAGTAGTAGACTCCCTA {(1—17)

P2: CCAGATCTATGGCAACTATGGAG (37-~51)

P3: GGAATTCTTAGAGTTTCAAAGG (13261 312)
1.6 <DNA SRENF PCR HRAE RNA N 40 u 8 AMV S5 BEM 1 oL MHEHLS 9. 2 Tt 2
b, RS L4 P1, P3 %3[4,92 € 2mm, 42 € 2 min, 72C 3 min, 1 M 5,92 C 305,42 C Lmin, 72 T 1 min,

* WHAR 199811 - 13, EAHR: 1999 -4~ 15
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30 53, BTN 7 min, A HEL P2, P3R53 H#THE PCR, £iFE L.

1.7 5 DNA BN {E.BRTIRTEIE I AT WTE 0.8% Agarcse BEHY LB ¥k i, JE BIO 101 2 &#
Geneclean I kit 2E{LA5, P EcoR 1 # Bel I B8 41 i AL £ 10L 3 6 H5 24K pET-3a JH EcoR I 1 BamHI $1%
Foifh, HEEME 16 CEE4LWERLRI BL2I(DE) P, F LBERELRERR.

1.8 544 =B FBA Ao 5. & Pharmacia Biotech 84 H SFRFI 4 W 0L IT W 2, 3 7% A
DNASIS B TR B T A4

1.9 HEOMMEETE BRI pET-R22 NP 4T BL21 5, B IPTG #4FiS &%, AR
P A PESE LR B ILSE . 34 Phenyl Sepharose CL-4B #8841k, B 5 A 50 mmol/1, THs-EDTA &7, W /5
¥ SDS-PAGE H Western-blot 4317,

1.10 ELISA FE7L 100 ng SEEMEH S T ELISA R, Wi ELISA FESNBE TRHEN &K
T, Bt B L ELISA M Rk,

2 &R
2.1 FNEHE
REREHWELE 1. EcoRI

pET- 34
4650 bp

LRZZ Genomic RNA l
RT-PCR

| Re2np ]

‘ Bell EcoRl

l T4 DMNA Ligase

R22-NP

pET-R22 NP
oo 542U |

E 1 pET-NP Fik#i kot gk [H
Fig.1 Construction of pET-NP expression vector

pET-sNP £ EcoR [ I EEITHHAMN N EFAE 1.3 kb & R22 NP EH, RE 2,
2.2 B34ah

WEERY R22 B S K BURIME IEH48 1200 M HR, HF B IEFMEERFFI(1~
430), WLE 3.4,
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1636 bp -

LG

1
61
121
181
241
30
361
421
481
541
601
661
721
781
841
901
961

BE 2z PCR P, SREHB] 57
Fig.2 PCR amplification, cloning and restriction enzymes analysis
M. Molecular markers, 1 kb DMNA ladder
A. PCR amgplified 1.3 kb § segment cDNA
B. DMAs from pET-R22-NP digested with EcoR [ and Bgl 1. the
upper band is the plasmid DNA, the lower band is inserted PCR am-
plified S segment cDNA

ATGGCAACTA TGGAGGAAAT CCAGAGAGAA ATCAGTGCTC ACGAGGGGCA GCTTGTGATA
GCACGCCAGA AAGTCAAGGA TGCAGAAAAG CAGTATGAAA AGGATCCTGA TGACTTCAAC
AAGAGCGCAC TGCATGATCG GGAGAGTGTC GCAGCTTCAA TACARATCAAA AATTGATGAA
TTGAAGCGCC AACTTGCCGA CAGGATTGCA GCAGGGAAGA ATATTGGGCA AGACCGGGAT
CCTACAGGGG TAGAGCCGGG TGATCATCTC AAAGAGAGAT CAGCACTAAG CTATGGGAAT
ACACTGGACC TGAATAGTCT TGACATTGAT GAACCTACAG GACAGACAGC TGATTGGTTG
ACCATAATTG TCTATCTGAC TTCATTTGTG GTCCTGATCA TCTTARAGGC ACTGTACATG
TTAACAACAA GAGGCAGGCA GACTTCARAG GACAACAAAG GGATGAGGAT CAGATTCAAG
GATGACAGCT CATATGAGGA TGTCAATGGA ATCAGAAAAC CCAAACATCT GTATGTGTCA
ATGCCAAACG CCCAATCCAG CATGAAGGCT GAAGAGATAA CACCIGGAAG ATTCCGCACT
GCAGTATGTG GGCTATATCC TGCACAGATA AAGGCAAGGA ACATGGTGAG CCCIGTCATG
AGTGTAGTTG GGTTTTTGGC ACTGGCAAAA GATTGGACAT CTAGAATTGA AGAATGGCTT
GGTGCACCCT GCAAGTTTAT GGCGGAATCT CCAATTGCTG GGAGTTTATC TGGGAATCCC
GYGAATCGTA ACTATATCAG ACAGAGACAA GGTGCACTTG CAGGGATGGA GCCAAAGGAA
TTTCAAGCCC TCAGGCAACA TGCAAAGGAT GCTGGGTGTA CACTGGTTGA GCATATIGAGC
TCACCATCAT CAATATGGGT GTTTGCTGGG GCCCCTGATA GGTGTCCACC AACATGTTTG
TTTGTCGGAG GGATGGCTGA GTTAGGTGCC TTCTTTTCTA TACTTCAGGA TATGAGGAAC

1021 ACAATCATGG CTTCAAAAAC TGTGGGCACA GCTGATGAAA AGCTTCGAAA GAAATCATCA
1081 TTCTATCAAT CATACCTCAG ACGCACACAA TCAATGGGAA TACAACTGGA CCACGAGGATA
1141 ATTGTTATGT TTATGGTTGC CTGGGGAAAG GAGGCAGTGG ACAACTTTCA TCTCGGTGAT
1201 GACATGGACC CAGAGCTTCG TAGCCTGGCT CAGATCCTGA TTGACCAGAA AGTAAAAGAA
1261 ATCTCGAACC AGGAACCTTT GAAACTCTAA

M3 R2#&%SARBHEFA
Fig.3 Nucleotide sequences of § segment code gene of R22 virus

HAUENETBRFEASIERE HTN ZIRESK 76-118 L, X 71.0% F &, T 5 SEO
% SR-11 BEFIEHEEIL 96.2%,
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1 MATMEEIQREISAHEGQLVIARQKVKDAEKQYEKDPDDFN
4 KRALHDRESVAASIQSKIDELKRQLADRIAAGKNIGQDRD
8l PTGVEPGDHLKERSALSYGNTLDLNSLDIDEPTGQTADWL
1I2Zt TIIVYLTSFVVLIILKALYMLTTRGRQTSKDNEKGMRIRFEK
161 DDSSYEDVNGIRKPKHLYVSMPNAQSSMKAEEITPGRFRT
201 AVCGLYPAQIKARNMVSPVMSVVGFLALAKDWTSRIEEWL
241 GAPCKFMAESPIAGSLSGNPVNRNYIRQRQGALAGMEPKE
281 FQALRQHAKDAGCTLVEHIESPSSIWVFAGAPDRCFPFPTCL
321 FYGGMAELGAFFSILOQDMRNTIMASKTVGTADEKLREKEKSS

" 361 FYQSYLRRTQSMGIQLDQRIIVMFMVAWGKEAVDNFHLGD
401 DMDPELRSLAQILIDQKVKEISNQEPLEKL Stop

4 EFBEFRATIHS M R22 S K EEEMRTT
Fig.4 The deduced smino acid sequences of R22 S segment depended upon nuclectide sequences

2.3 FWiAFnggit

URERKER IPTG HARIRBEH#ITEFRE, ER2EH, 0.5 mmol/L IPTG.30 CTHF
TR R, WEEBRETIEF Phenyl Sephrose CL-4B £ 247 3F A Bedg £h @ rhoig g ik, 1]
MEFHEBE PSR 9mg i) NP EH.
2.4 ik H9E S SDS-PAGE $1 Western blot 534f

AR 4 4L A TR NP R B FIE A R22 MR E B BT SDS-PAGE 4+ ¥, 3l NP &
HERHBETEDE ASIDIM G BEEHFRPV AR D8 #TREHNESF, S REEZY
NP {25 A35 #1 3D9 KN WA S 308 BB, A X/NE RRH NP AH—2, RE 5.

. I‘. 3 "
T P TS AT
' T

NN SR i

$ 8

5 8 8.

=

vyt

LNl

SDé—PAGE Western Blot{A35) Western M{ﬂ)")

E 5 SDS-PAGE #T Western bloc 1% H
Fig.5 Electrophoresis of SDS-PAGE and Western blot
M. Molecular weight, SeeBlue™ Pre-Stained Standards A. Expression products, after sonication
B. Expression products. afier {NH, )50, deposited C. Eapression products, after plenyl Sepharose Cl.-4B
D. Hantavirus 76-118 on Vero cells lysis hy 1% NP-40
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2.5 ELISA #5MrysR

FM2BEEON I BEG RRERHAEARY, ERQHMLEAEHA ELISA 5154
MHTEIEL ELISA IS R —3, BEE NS, TR KFTrEm 2~4 F,
3 iTig

EHFRURELETFRYEHZTEH R UEAFEGERBST T S8, W T 3
BEARBERN 1290 MEHFR cDNA M— R &, MEMIREERN T HF L RN, 5
BB Seoul M SR-11 Bk T LR L 96.2%, M5 Hantaan B 76-118 BRE HEE X 71.0% ., 3
M FERAFFEE TN EERFN 1429 RHSE KK 7.728,

¥ pET-3a BEREN R, SN ESEREBAXBETE D, HFAHRBET R2HY NP E
M, BEESKRENBEER, KA FRSRA/MN NP —H, A RMNFRFELSHE SHIE
BETHEEE. BRA NP EALBEFE DAL, 1 NP RHAFFESPAELE, (H Schmal john
SHERRER S REN NP & F HEG, AIfHEETGEREN T, AAH SRR P il
S B S B FT A 219, Yoshimatsu FIRL/DBARIBTFREIEW TX— &M, HHRINY NP &
EEITREEFLSHAEENLG, BRIIFRZEHN NPHETEALYERIREHN —HEER
5y, FIRER#EENFY AR S 20 kR RIFORMERER, AR LNEEHEG
" LA PR R BOR BRI WM — R i B R R R
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Cloning, Sequencing and Expressing of S Segment Coding
Gene of Seoul Virus R22 Strain

Yao Zhihui Deong Guanmu Yu Yongxin
( National Institute for the Control of Pharmaceutical and Biological Products. Beijing 100050}

Abstract For studing the structure and characteristic of nucleoprotein {(NP) of Seoul virus R22
strain, which is the seed virus of HFRS candidate vaccine, the NP gene coding region of the R22
S segment was amplificated by RT-PCR and then cloned it into pET-3a expression plasmid. Se-
quence assay showed that the NP gene contains 1 290 nucleotides, which has homology of 96.2%
with well lknown Seoul virus (SR-11) and 71.0% with Hantaan virus {76-118). These results
coincide with previous serological testings. The cloned NP gene has been transformed into E . cofi
BL21 and it could give a high expression when induced by IPTG. Western blot and ELISA assay
of the purified products showed that expressed NP only reacted with NP-specific MAbs A35 and
3D9, but not with G2-specific MAb 3D8. The expressed NP can be used as a specific antigen for
clinical diagnosis.

Key words Seoul virus, Nucleoprotein{ NP), Cloning, Sequencing, Expression
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