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Expression of SARS Coronavirus M Gene in E.Coli and Its
Immunological Characteristics
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Abstract: Dbjective] To express membrane protein (M) of SARS coronavirus (SARS—-CoV) fused with
glutathione S —transferase (GST) and then detect its reactivity in the sera from convalescent SARS patients.
Methods] The GST-M fusion protein was expressed in E.Coli, and then detected by Western blot and ELISA with
10 serum samples of convalescent SARS patients and 10 serum samples of healthy donors. Results] According to
the SDS—PAGE and ELISA analysis, the relative molecular mass (M,) of the GST-M fusion protein is about 52 000.
The fusion protein could react with all the sera from convalescent SARS patients, but not with the sera from healthy
donors. Lonclusion] The GST-M fusion protein provides a basis for the research on its role in the course of SARS
coronavirus infection of host cells and preparation of recombinant vaccine against SARS coronavirus.
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Bk 8 422 N&J%,916 AFET-, SARS-CoV MII%ER
9 LB IE % RNA L2003 ©F 4 H 12 Hn&E KR
S 5 58 5 H 4 FL 2 2 %)) 52 (GeneBank HY
AY274119, 8] TOR2 #%) , &7 29 751 bp, [FE
PE 5> BT 22 HH  SARS-CoV R 4H 45 # B2 5 HiAth 7=
WAL, HIAE T EE RS a2 R 4
RAIMVE 25457248 . Ksiazek FPHEN SARS-CoV HY
ZEEO A RNA 26l (2 H# 1a,1b) S &H
(spike protein) .M & F| (membrane protein) \E £
F1 (small membrane protein) N & F (nucleocapsid
protein) , A5G 9 NEAERIIEHESR . Hod | LA
“H 26 398~27 063 N dmhs—4x 221 S FEHR HIIK &
H(EMRMER), MEAS—MERED, ER
TR AR R EZEER, AN M EH
HA—E R mE S, SARS-CoV GD322 ¥k
ARSI = Ay B AR R AT I ek M AR A
B ERIGFERRE RGP FRIK, FIH SARS R E
HEEPAHEEDLE ST 1ZEHED,
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1.1.1  M7ERIE SARS V& & i () M 5w
TP O REE) SREH SARSE@ 1 MHEMN
IR 1ZWr 12 5 SARS W%, Ifl7E 4 SARS-
CoV 4% 5 & H ELISA K& MIHT SARS HifA PHM: |
B NIE A ARZMIZH SARS AT HIX 5
I BERE N ILYE , B3R SHT GST & BB,

112 @A SRR AR K 41 5 B AP BL21
(DE3) 1 Z iR JFi b pET-42(a) H Novagen A A,
FHRAZRIE, Vero—E6 4N A AR =17, SARS
TR RE (GD322 ¥R )OI AR = 43 B RE 7%, 1R BUR
# RNA 357 % A Omega Bio—tek ) E.Z.N.A Hp
Viral RNA Kit, AMV 1 %% 5% i RNsin T4 DNA %
el . NYIRE Kpn 1 Xho 1375 Promega /'™ i1,
RIREF R Taq KA INTP W B b5 S E & 1)
TREARAR, Bk & R ]
WA KIS E gAY TREGRAHE,

1.2 7 &

1.2.1 51% sSl%d Bl Ay TEARA
Gk, iS5 -Cagtacc ATGGCA GACA
ACGGTAC-3", N VIl Kpn 1 751, % i T TOR2

Pk 26 398 ~26 414 nt; F 7 51 ¥ 5" -Getegag
CTATTACTGTACTAGCAAAG-3", WNYJEF Xho 1
¥4, HANT TOR2 £k 27 066~27 047 nt. ¥4
B CEdE A DI A7 250 L 681 bp.

1.22  FRA 4 & RNA B £2 B SARS -CoV
(GD322) 4 Vero—E6, 15 CPE 1K £ 44+~+++I
WS B RS 7% B iE , {51 Omega Bio—tek [ E.Z.N.
A Hp Viral RNA Kit #2EX RNA ,

1.2.3 RT-PCR ffi 1l Eppendorf [ Autorisierter
Thermocycler, #£1T RT-PCR, %Rl F{£15
£ ¢DNA, H W24 .37 «C,60 min;95 °C,3
min, PCR % FI#E 50 | BIK ¢DNA 94 CZ5: 5
min Jo BN Taq &8, PCR 251074 .94 <C,30
$3;60 °C,30 s(drop 1 “Cleycle);72 °C, 1 min, £ 10
AIEER, 94 °C,30 s;55 °C,30 ;72 °C, 1 min, 3t
25 KJEIR, 72 °C,7 min, 97848 10 o/L BiAE
PR F PR OTL 25 45 5

1.2.4 PCR “WnwlEllF kil i #
WG AR 22 (5 T B S B AR B Y 1T, Kpn
I / Xho 1 X EFY) PCR /7415 pET-42(a), 7351 1l
Wealift | FE#E =W Av 2 KA B BL21(DE3), A
T A P B BT R W) 0, R BRAS 1 B v
PEAT Kpn 1 /Xho 1 MEEYIRIF L5 PCR % iE Al
FEFIME

1.2.5 ®IPETERE PREBHME: ke B E % | B R
% 3 mL LBK (& 30 pg/mL RIBEE) #,37 C
(250 r/min) #RIZLT &, B 1 mlL EAREE S 100
LBK 77,37 °C(250 r/min)PR %5578 3 h, FEOE A
Ago B E] 0.5~0.7 Z 0], JIA IPTG 15 5 F215 (440K
£ 1 mmol/L),28 CHELIZIRZET T, 12 h W&
B% 1 h WS 1 mL B, -80 CIR 77 H B it
UE 24 h WS 4B i M TiE,, B RiE#ET SDS-
PAGE HL7k (5 %IR%EIE,8 %y B, %% =il
Qe & Y, Bl Rk & O AR 4 1 R
HOFHEOHEAMIEREIEOSH®,

1.2.6  HIEENIL ¥ SDS-PAGE EEFCHREN NC 5,
BIAPRE AN A SARS BUE TR E Wi, WEk
G SR T EE I AL SE L AR R P15 R it
TR RN,

1.2.7 BEBC R M0 (ELISA) 2483t
FETHI 2 FRIE W Ao M1 A s fETHE SR
0.05 mol/L. PH 9.5 TR &k 2% M ife (£ 1% i1 ) 7 B
EHRANEIRE 0.40 mg/mL, MALIREFLINA
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200 plL,4 Cib& , AFFmik, FFLINnAE g (&
IRFSTEL 10 %o/ N 1175 B B 0% 72 ) 200 wl.,37 °C
141 30 min, APEIREER 4 0T, BFLIDA 1
10 F R RO EE NI 100 L (6 BE I8 & (AR 40 B
5 %/NAFITE AR 5358 0.02 %M & PBS),37 °C
141 30 min, APEIREEG 4 18T, BFLEINA
1 : 200 6B HUR O SADBEIR LEPT A IgG BT
A 100 wL,37 CEH 20 min, AP PEL 4 0,47
T In4BIE % (OPD) Al H0, ‘2. 10 min, 2 1E
[ )7, T 450 nm M A 1H .
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2.1 FETROEES ST

£ RT-PCR #4715 2 #J 681 bp SARS-CoV
M ZEFAG 28 Kpn 1/ Xho 1 X EGY], H 5 1A
FEMEE Y 238 RL pET-42(a) 82 | #5L K IH T
BL21, MPEYE R R R BTk, 20 Y)  PCR
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Fig.1 Detection of recombinant clone
M: DNA marker; 1: The digesting of Kpn | / Xho I ; 2:
Amplifying M gene by PCR from recombinant clone
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2 AR[AEFN SDS-PAGE H.ik
Fig.2 The result of SDS -PAGE of different inducing
hours
M: Protein marker; 2, 3—12: the hours of inducing by IPTG

B (E 1) DL 91w 15 21 45 5 A1 SARS-CoV
B M 3K 51— 2, RS AE 2L IE iy, A R K i
WA D
22 MEHRMER

F IPTG 175 53838 UKL e B A, AN R 22 ik st )
i B B Ik REH, 5 4~5h HWE
B iA %R, 7~8 h Rl mE g, & 24 h —EHAEFR S
U (& 2), BAREERE TG , B L AT iE #47 SDS-
PAGE 73, KL R IR AT EiE i
RIRPM EHEANFRBEEES, RATEREN
A, &3 Fra] WWHEAR > F & M, = 52 000, &
HEEAHNEHEREANCEDEMN 348 %
(K1 4),
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3 M Z H SDS-PAGE Hi.ik
Fig.3 The protein M of SDS-PAGE
M: Protein marker; 1: Protein M of SARS—CoV; 2: The control

of negative

4 M & SDS-PAGE it 4
Fig.4 The protein M of scan from SDS-PAGE
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TP ek R Bon (B 5) M, 29 52 000
1) & B ] 5 SARS BB Tk 2 I 7 R R A
&, RFALMEAQRZKBITE S W EED
SARS-CoV M &1, HFERIKXE LI 10 17 SARS &
HIRE W E R 10 {3 B RE A L& # 1T ELISA £
M, 45 R BoRETE S A B 5 & A BA M,
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Fig.5 The protein M of Western-blotting
M: Protein marker; 1: Protein M of SARS-CoV; 2: The control of

negative
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SARS-CoV /&% R4 v KX 1Y RNA f5 & , HAR
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MOREGE , AN, BIFREIA M EE 0 N S ol i
S ERATUR, AT R R R R
F40 IBV MHV A1 BCV FWHFRFEH M & 8%
TR RS R A TR 3 | Y ZE R O L
TE B%, 55 75 T e B 22 E A,

W5 B DM K I FF B 2238 T SARS-CoV
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%) M, =26 000 J SARS-CoV M Z [/ GST &
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JREE (28 C)VL MBS &, fTAEIE SO M &
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