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75 B HE 200 ER I 5y B —7F SARS-CoV B,
MTIBA THIESEL T SARS CoV B4 & SARS £
KA IR AR SARS-CoV BB A N 30 kb By
BIRIEX RNA,HS5EEERFERLAER KNS
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BRI REGBRORUNETERERERREAHE
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AR E PR RO R T SR A R R At ob ik
(IFA), AR f B 4l 4k 9% 35 R 90 o0 B 5 2 S )
BB R Bk (ELISA),, —&E W E R T K BHH
BES HAEIEER, AR, AR QEM
HREOAREM AMRAA PCR Fik, ALA K
7 SARS-CoV ZEHMN) M 2 mBERE, I 1T I
FaREMEENE, ARAEE TRERKXES
# SARS-CoV HiJREEE T AR

1 #MB5FHE

1.1 [ 4 0 &

PCR™ ¥ mE T H ik pMDI8 W A F4A YL
LR EREBE pTOT? WXL REMUREY
RN, K E. coli ER2566 IR WA 42 1F.

1.2 ITHEMRHETE

REIVEZBR M U188, TeqgDNA RE MW A £ 4
YR KA S A Sigma 2 7 & E™ 447
o,

1.3 SiMigit5&8K

RGN & K55 1) SARS-CoV & K FF 3
(GenBank % 55 AY274119. 3, nt 28, 120-29,
388),iitH G M 21 & PCR 5|9 (R D (G|Y& MK
B LA FSMR). 5 W51 SNF1 M 3 85| 4
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Tab.1 The primers for gene synthesis

ER) F3I(5°—3" HRYAMNE (0D

SNF1 CATATGTCTGATAATGGACCCCAATCAAACCAACGTAGTGCCCCCCGCAT 28120—28199
TACATTTGGTGGACCCACAGATTCAACTGACAA

SNF2 CGCCGACCCCAAGGTTTACCCAATAATACTGCGTCTTGGTTCACAGCTC 28240— 28319
TCACTCAGCATGGCAAGGAGGAACTTAGATT

SNF3 CCAGATGACCAAATTGGCTACTACCGAAGAGCTACCCGACGAGTTCGTGG 28360 — 28439
TGGTGACGGCAAAATGAAAGAGCTCAGCCC

SNF4 TCACTTCCCTACGGCGCTAACAAAGAAGGCATCGTATGGGTTGCAACTGAG 28480— 28559
GGAGCCTTGAATACACCCAAAGACCACAT

SNF5 CAACTTCCTCAAGGAACAACATTGCCAAAAGGCTTCTACGCAGAGGGAAGC 28600— 28679
AGAGGCGGCAGTCAAGCCTCTTCTCGCTC

SNF6 GGCAGCAGTAGGGGAAATTCTCCTGCTCGAATGGCTAGCGGAGGTGGTGAA 28720 —28799
ACTGCCCTCGCGCTATTGCTGCTAGACAG

SNF7 CAACAACAAGGCCAAACTGTCACTAAGAAATCTGCTGCTGAGGCATCTAAA 28840 —28919
AAGCCTCGCCAAAAACGTACTGCCACAAA

SNF8 GAACAAACCCAAGGAAATTTCGGGGACCAAGACCTAATCAGACAAGGAAC 28960 — 29039
TGATTACAAACATTGGCCGCAAATTGCACA

SNF9 ATTGGCATGGAAGTCACACCTTCGGGAACATGGCTGACTTATCATGGAGCC 29080 — 29159
ATTAAATTGGATGACAAAGATCCACAATT

SNF10 TACAAAACATTCCCACCAACAGAGCCTAAAAAGGACAAAAAGAAAAAGAC 2920029279
TGATGAAGCTCAGCCTTTGCCGCAGAGACA

SNR1 GGTAAACCTTGGGGTCGGCGCTGTTTTGGCCTTGCCCCATTGCGTCCTCCAT 28259— 28180
TCTGGTTATTGTCAGTTGAATCTGTGGG

SNR2 TAGCCAATTTGGTCATCTGGACCACTATTGGTGTTGATTGGAACGCCCTGG 28379 — 28300
CCTCGAGGGAATCTAAGTTCCTCCTTGCC

SNR3 TTAGCGCCGTAGGGAAGTGAAGCTTCTGGGCCAGTTCCTAGGTAATAGAAG 28499 — 28420
TACCATCTGGGGCTGAGCTCTTTCATTTT

SNR4 GTTGTTCCTTGAGGAAGTTGTAGCACGGTGGCAGCATTGTTATTAGGATTG 28619— 28540
CGGGTGCCAATGTGGTCTTTGGGTGTATT

SNR5 GAATTTCCCCTACTGCTGCCAGGAGTTGAATTTCTTGAATTACCGCGACTA 28739— 28660
CGTGATGAGGAGCGAGAAGAGGCTTGACT

SNR6 ACAGTTTGGCCTTGTTGTTGTTGGCCTTTACCAGAAACTTTGCTCTCAAGC 28859— 28780
TGGTTCAATCTGTCTAGCAGCAATAGCGC '

SNR7 AAATTTCCTTGGGTTTGTTCTGGACCACGTCTCCCAAATGCTTGAGTGACG 28979 —28900
TTGTACTGTTTTGTGGCAGTACGTTTTTG

SNRS GGTGTGACTTCCATGCCAATGCGTGACATTCCAAAGAATGCAGAGGCACTT 29099 — 29020
GGAGCAAATTGTGCAATTTGCGGCCAATG

SNR9 GATGACAAAGATCCACAATTCAAAGACAACGTCATACTGCTGAACAAGCA 29219—29140
CATTGACGCATACAAAACATTCCCACCAAC

SNR10  TGTCTGGAGAAATCATCCATGTCAGCCGCAGGAAGAAGAGTCACAGTGGG 29339 —29260
CTGCTTCTTTTGTCTCTGCGGCAAAGGCTG

SNR11 GAATTCTTATGCCTGAGTTGAATCAGCAGAAGCTCCACTCATGGAATTTT 29388— 29320

GAAGTTGTCTGGAGAAATCATCCAT
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Fig.1 Sketch map of gene synthesization by PCR
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Fig.2 Construction of expression vector pTO-T7-SN

SNRI1 # 5’ %4 BI#5 A Nde I #1 EcoR 1 B /5.
1.4 NEAEHERPCR A MREFHEN
g

mE 1 FRESH#HT PCRY Y. BHRE Py-
robest DNA B4 8 Taqg DNA B4 8.INTP X
S YA F) P & B % ¥ 45 519 SNF1/SNRI,
SNF2/SNR2---+-«SNF10/SNR10 £33 ,PCR %14
% 94°C 30 5,68°C 3 min, 5 MEFREEM 0. 5 pL

SNF1/SNR1 7= % f1 SNF2/SNR2 =% k8, fi
5|4 SNF1 & SNR2 3¢ 5 NMESR, KU ES D

. 3% SNF3~SNR4 F Bt .SNF5~SNR6:---- SNF9 ~

SNRI10 K B, B %& # ¥ #8 SNF1 ~ SNR4 K Et.
SNF5~ SNR8 H Bt.SNF9 ~SNR11 K B, U &
SNF1~SNR8 kB ; B G — ¥ LI SNF1~SNRS
Y SNF9~SNRI11 =45 # 4%, [ 8 % SNFI
1 SNR11, iz i & 100 pL,25 MER B MA lu
%38 Taq B§,72°CJ5 M 10 min, B 8] WO &
(LW HEsEA D BK™Y, 52 A pMD18-T £ ik,
KB H A FE SARSCoV N EH #H#Y pMDI18-
SN FERL, 47X E W P (B R AR 3T, B
Nde I/EcoR 1 $UE§ 4] pMD-18-SN Ji i, B g 1. 3
kb HBt,$H A Nde I/EcoR 1 & B pTO-T7 L
B,k FE LB &K pTO-T7-SN, A Nde 1/Nhe I i
TR E.
1.5 EHAERNREISHWL
FBEFIAMNEMH 37°C.0.5 mmol/L IPTG, 4
h. 3.0 W4 & &, 8 7 (SONICS& MATERIALS
/271, Uilbra-Cell VCX500 %Y 4 75 5 8% (30) B 8%, 48
FLREZ30MBMEBREIIERS, A 1 XPBS
(pH7. 45) ¥ M . % L X PB(pH7. 45) FE i %, B>
G L#EH %2 TSK DEAE-SPW B F & ## & GEL
SW3000 & &t HPLC ( Beckman System Gold
Nouveau 125NMP/166NMP B % ik #8 8 i (X ) 4§
1k, KRB E A Z A& R SN.
1.6 FERHENFLL (Western blotting)
BEN T RBE. & Z 12% SDS-PAGE F
RPN EMAEBEHAITHRE, —TL W SARS BE R
HERIRALME £ 56°C 30 min RKIEHE. —HIE
A Ig-AP(IA B & EAFD.

2 & B
2.1 SARS-CoVNEQOEEMNESR SR
ikt

. REEE AT SARS-CoV EHFHAF |, ]t
T2 %39, ANEPCROFEZEFERT
SARSCoVHI N EOEHE.ZKEBL 1.3 kb=
HE(E D ,#A pMDIS-T 8& N, BN HEHER
JEFIR. &L Nde I/EcoR 1 WEFYI W4 1.3 kb 9 N

EBERABR.BARERERE pTO-T7 B, K8

FMEREEE N EARREREK pTO-T7-SN
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1. Molecular weight marker; 2. PCR synthe-
sized gene; 3: Nde I/Nhe I digested plasmid
Fig. 3 DNA electrophoresis of PCR synthesized gene
and endonuclease digested pTO-T7-SN

(E 2). Nde I/Nhe I WG], Y1 ehi#4 634 bp F B, 5
B AR (B 3D, R BT h ) B iR
2.2 SARS-CoV NEAHZREZE 4

HE A AL, B4 N EE R RA S HE
BEAMN 0% E 4AE 28, L PR LR TRk
B4R L (B AAL S 38D B R OARRE T
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2.3 HEAHEFEED

HEBITR, TEENEANRESEE K
BEANBEURGHEH NHRES SARSEER
W IEO R ESEU, RAGLTBIFREH
HAMIREEN TR

3 it #®

SARS-CoV I FEAMEBERNEEREREA
SED . BEEAM . MEEBEUEEEA
N H=Z=FZ5RBARNER, & KEH K
KEfmEEhs  NEOSRELFARES S,
HARERTES . NEAH 122 M EERAR, A
SRR S BN E KX, LS TR
REFERERNSEWR, FRBRENREER;
FINEBEEHEREERNSEEE, BLER
SARS-CoV ERNEM FTEREAZ —, HILAH
RER N EOH#HITTREERIEL.

RIFEEFR ERE R E —4 SARS-CoV EH A
ol BATMASIW PCRAREATLERT NE
HR2mMER. ARTHER > PCR SHANEREHN
RE,RINERAT H{RE DNA R4 8, FE R AR
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Fig. 4 Expression, purification and Western blotting of recombinant N antigen

M. protein molecular weight marker; 1. Control bacteria; 2. Transformated bacteria; 3. Suspension of ly-

sis transformated bacteria; 4. Deposit of lysis transformated bacteria; 5. Purificated antigen
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Expression and Activity Determination of Nucleoprotein of

Coronavirus Associated with Severe Acute Respiratory Syndrome

WANG Yin-Bin, GE Sheng-xiang,LIN Jian,CHENG Tong, LI Shao-wei,
HE Zhi-qiang, OU Shan-hai, ZHANG Jun, XIA Ning-shao
( The Key Laboratory of Education Ministry for Cell Biology and
Tumor Cell Engineering in Xiamen University, Xiamen 361005, China)

Abstract: The complete coden sequence of nucleoprotein ( N ) of a novel coronavirus associated with se-
vere acute respiratory syndrome ( SARS-CoV ) was synthesized by PCR. The N gene was cloned into a
prokaryotic expression plasmid, and expressed in E. coli. The expressed recombinant N protein accounted
for more than 40% quantity of bacterial total protein, and most existed as soluble protein. The Western
blotting using a SARS patient acute phase serum showed that both soluble protein and insoluble protein
had obvious reactivity. More than 90% purity can be obtained after purification, and the reactivity with se-
rum remained similar to that of pre-purification, so can be used as antigen for the production of SARS anti-
body diagnosis kit.

Key words: severe acute respiratory syndrome; nucleoprotein; prokaryotic expression



