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1 BHEMER KBHTHE E.cli DHS«(ZEFR).E. coli
ER2566( RSB ) WA ZRHF. BIEFK pET-30a WA In-
vitrogen A ® , & T7 B30, N %A — B His- Tag/BE M1 K8/
S Tag/ BB F 5 ,C A — Al £ K His- Tag £, ERF
BN EMEEMPEEERRE, B SARS-CoV NEAER
9 FB. pTO-T7-SN KA My g lel,

2 R BN YIE.Tag DNA B4 86 A Takara 24
ABRERANEBELEBEERAE, RABHAR
TALON Metal Affinity Resins # A BD Biosciences 22 8] o

3 PCROBRYENEALERZBNERE HRENEAENA
F¢ %, B DNAstar 84483 T 22 %519(F 1). 5SW31 98
#7T BamH] ® Bgtll AR R RBEMAA, WMWERITT
EcoR1 fif.—% 5" 35| 97E Bel Il P fEin T —4 Nde
IR EITEEZR, 5AXEX, 519m EBETA
e M. MM 22 &5 WL REL4 S PCRETHT 394
SARS R N EAKXHN K B (E 1), PCR &1{#:94T
5min, 94C 1min, 57C 1min, 72T 50s, 20 & 3% J5, 72C
10min, B BEWK A & B PCR 79, 5 & ¥ pMDI18-T #
& (Takara A7)

4 SARSERFENFARZIRRMHE HMAIBER
W & 4, Al BamH 1 /EoR1 B Bgl 1 /EcoR1 &
0.8 EEAFBEMNpMDIS-TREPUI TR, B5H%XH
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Ste:;al S'primer | 3'primer PCR amplified N protein gene fragments Name
1 NF1 NR422 |1 4220 N422
2 NF1 NR360 |1 360 N360
3 NF1 NR320 | 320 N320
4 NF1 NR301 |3 301 N301
5 NF1 NR267 |1 267 N267 |
6 NF1 NR228 |1 228 N228
7 NF1 NR214 |1 214 N214
8 NF1 NR204 11 204 N204 |
9 NF1 NR194 1— . 194 N194
10 NF1 NR184 |1 184 N184
11 NF1 NR170 |1 170 N170
12 NF1 NR160 {1 160 N160
13 NFl1 NR150 |1 -150 N150
14 NF1 NR140 |1 140 N140
15 NF30 NR422 |30 422 N393
16 NF60 NR422 60 422 N363
17 NF140 NR422 140 4220  N283 |
18 NF267 NR422 267 422 N156
19 NF30 NR360 |30 360 N331
20 NF60 NR360 60 360 N301b
21 NF140 NR360 140 360 N221
22 NF140 NR320 140 320 N181
23 NF30 NR301 (30 301 N272
24 NF60 NR301 60 301 N242
25 NF140 NR301 140 301 N162
26 NF30 NR267 |30 267 N238
27 NF60 NR267 60 267 N208
28 NF140 NR267 140 267 N128
29 NF30 NR228 |30 228 N199
30 NF60 NR228 60 228 N169
31 NF90 NR228 90 228 N139
32 NF120 NR228 120 228 N109
33 NF140 | NR228 140 228 N89 |
34 NF30 NR214 |30 214 NI18s5
35 NF60 NR214 60 214 N155b
36 NF90 NR214 90 214 N125
37 NF120 | NR214 120 — 214 N95
38 NF140 NR214 140 214 N75
39 NF30 NR184 (30 184 N155

B1 RERFBEESY

Figure 1 The expressed N protein gene fragments and their primers

BamH]I /EcoR1 AL BIFH) pET-30a %8, BB RF %
BER(E 2),

5 EARKAMRE NERXILE - REBYHWL E.coli
ER2566 A2 A ,37C 153% Oh F M A % B 2ml LB 3%
Fesrh, 24 ODgooiAH 0.6~0.8 BT MIA IPTG, 4 £ 3 55 35 3|
0.5mmol/L,37CH 2} 5 aho FH 13.5% o 5 T3 45 B e 05 JBe
HEREERGHEAEAEKLE,

RERZEBENEDN - E8 0 EENHHES
500ml LB 35 € 3£ 41 ,37C # 58 10h, 3 E ODge 3k 1.5 &
A, MA IPTG Z 0.4mmol/L,37C % 4h, % .. (8 000r/
min) LR B, B B RS B0 (12 000r/min), L IHHER
e ML TE 43 B3 AT SDS-PAGE Mtk ., ARG, —
Bt fT Ak,
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F1 SARS-CoVNEREEBRTHESIY
Table 1 The primers for amplification of SARS-CoV N protein gene fragments

Primer Sequence Position Cleavage site
NF1 aga fct cat atg tct gat aat gga ccc caa 28123 — 28140 Bgt 1l \Nde 1
NF30 gga tce tgg agg acg caa tgg REC 28209 — 28226 BamH ]I
NF60 aga tct tgg caa gga gga act tag 28299 — 28316 Bgl 1l
NF90 g8a tee age tac cog acg agt te 28389 - 28405 BamH]I1
NF120 gga tce ttc act tee cta cgg cgc 28479 — 28496 BamH1
NF140 gga tcc cat atg aat aca ccc aaa gac cac at 28540 — 28599 Bgl 1l \Nde 1
NF267 gga tec cat atg aaa cag tac aac gtc act cad g 28918 - 28939 Bgi 1l \Nde 1
NR140 gaa tic tta caa ggc tcc ctc agt tge aac 28519 - 28539 EcoR 1
NR150 gaa tic tta geg gat gee aat gig gic 28552 — 28569 EcoR 1
NR160 gaa Itc tta tag cac ggt ggc agc att 28582 — 28599 EcoR 1
NR170 gaa ttc tta tit (gg caa gt tgt tee 28612 — 28629 EcwR1
NR184 gaa tic tta aga ggt tig act gee gee 28654 — 28671 EcoR T
NR194 gaa 1tc tta att acc geg act acg tga 28684 — 28701 EcoR1
NR204 gaa ttc tta cct act gct gec agg agt 28714 - 28731 EcoR 1
NR214 gaa ttc tta tce get age cat teg ag 28744 - 28760 EcoR 1
NR228 gaa tic tta caa tct gtc tag cag caa tag 28783 ~ 28803 EcoR I
NR267 gaa Ltc tta ttt gt ggc agt acg ttt 28903 — 28920 EcoR 1
NR301 gaa ttc tta atg Tttt gta atc agt tec tig tet 28999 — 29022 EcoR 1
NR320 gaa tic tia gcg tga cat tcc aaa gaa 29062 - 29079 EcoR1
NR360 gaa tic tta tgc gic aat gig it grt 29182 ~ 29199 EcoR1
NR422 g2a tc tia tgc Ctg agt tga atc a 29370 - 29385 EcoR |
FeoRl B 2% 1 3100mmol /L Bk /TBS  HF R G AW EMEA.,
florigin HENEERTEALEAEA, RHMNESRENA
?j EEFRERBEER BEARHETEERR. BEKER
Bambl 5 REW T — /MR, A 0.3mol/L ) CuCl, 15, ¥ H
Kan his - Tag T7 promoter HEOAENAMNBEY TR, ITROBREABNE, I

pET-30a-x

5647 bp
lacl

B2 HFERPAXRENARERABRZ—)
Figure 2 The map of expression plasmid

(X represents for anyone of the 39 target gene {ragments)

6 EAFAMAME BEHAHEANKBARKT HisHE,
it 7 | BD Biosciences 2 #] 1 TALON Metal Affinity
Resins 4 fR 2 fb. W BEA LM E AR K BEEN B TBS
(20mmol/L Tris-Cl,500mmol/L NaCl,pH8.0) % ; F 20 £k
kB TBS FEN T BANASER  ERKERE.E
%4 0min; TBS SR H LA M ANEQ, ZH®ILY
TBS B A H ¥ 3K ; 30mmol /L Wk /TRBS Bk X R &

A—ERWEIKS rh#,100V.80mA, 7 7K Y- i 5k 4 b/ 3k
2h, WrEFEMTR B, SDS-PAGE A Hr 8 ¥ .

7 EARANEAMERA RENFERAE G2
SDSPAGE GH BRI MMA BB HITHE. —HH SARS
AEWRE B (2 56C 30min KIGHE)SAKRS M E
GHEAEDESRES), HANERA gAP(MAREL
&)

S

1 RINBHAEAWFRE

39 4~ & 4 & A+, PN139, PN169., PN181,
PN221.PN238 .PN301b.PN331.PN393 FEFEX N
AWK AR FENINRERE, REBE 15%
~30%2ZME(E 3),
2 RINEAFANSWK

W 4 T, % 2 8 PN150.55 7 i PN204 .28
818 PN214 % 14 8§ PN422 RAFEMEW 4k
8, B PN4224ifb 8 R AT 4, B A3l R
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A3 ARTHEBEEERN SDS-PAGE

Figure 3 The SDS-PAGE of

WAREE, HAEOHR AR %I a5
T Bl , S BOR B S AR 7E 85% UL L
3 RANEAFANEANSZRN

9 SARS I AREAMEM 1 BrEAHES
mE, MECEHRINEAEARTEANDER
i (Western blot) , & RE AN ELHEA D, BE 5%
¥ NEOM PN422 LIRS HRR, X239 MiRE
PMMmESE RIFRM(E S).

NEHM C MK B 22360 (PN360) i 75 4 3
A S, (H 4k SR Bk 52 B aa320(PN320) if B 1% 4 BT
WA ; C %o BBk 52 P aa301 B 3% R B, i Bt & F)
aa267 MG N E W E., & CHrR R ths,
B2k B 22228 #Y PN228 MG HEMIXT B IR, B T
TEMNEH. CHkLT aal70 ~aa214 B 5 4
RA R FEHH A — B, M3t % S3.563 .Bsl.BsS Al
Bs8 H— & RN, M HBEHMY, MHEE 4 HmFR
MAB R, CHlkk B aal60 LA E Y 3 P RAK
(PN140.PN150 ,PN160) ) 5 W84 8 1% 4,

different engineering bacteria bodies

2K N & B3 (PN422) 8 N % 6t K F aa30
(PN393) , H I 44 B3 B4k, i L X BR 4 1 75 o i B
—EMETXRN. #7- PN3D3 W HEHS
PN422 HERKMAF .. N KT aa60(PN363)H
TEfES PN393 MY, HE A MERA R . N &K
B F aal40(PN283) B, {3 1 43 FH 1 & A K
B, T i — 2 Rk & aa267 (PN156) B, {& HE 52 & 1
%o

1£ N %A C ¥ [F] B B2k i 21 D RAFE T
PN331(aa30 ~ aa360) 1 PN242 (aa60 ~ aa301) i #
XS, AT R 5 3 LA b PR i 36 7 85 A9 R L, 1B
ZEMAKMESE R

7t w

A RA KB EEIXRHEST SARS ERE
BH NEA#TTLKUR NKIRE /A C K55k
REERBGRE,EWET 39 MREFTRL,HRY
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Lane Protein
1 PNI40
PN150
PN160
PN170
PN184
PN194
PN204 Wi
PN214

PN228

10 PN267

11 PN301

12 PN320 1 2 3
13 PN360

14 PN422 §

15 PNI55b -
16 PNI185 <
17 PN199
18 PN238

00~ O\ &N

O

19 PN272 -

20 PN331
21 PN393
22 PNI155
23 PNI169
24 PN208
25 PN242
26 PN301b
27 PN363
28 PNI125
29 PNIi39
30 PNO95
31 PNI109
32 PN75
33 PNI28
34 PN162
35 PNI18I
36 PN221
37 PN283
38 PN89
39 PNI156
40 Marker

11 12 131415 16 1718 19 2002122 23 24 25 p»

—97. 4
—66. 0
. —43.0
—31.0

—20.0

» #—14.5

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Ha sibamBEAER

Figure 4 The purified recombinant proteins

FETHY, RETREE 1S9 U L, RANES
BB LIFEES, EX9TMEHAEAT, 2K N
BEH(PNA22DWEHHE R T ERBREKREEK, X
48 9 3 SARS #5 A\ B & 3 i 7 B A 85RO A,
WE3E T SARS-CoV # N & B2 P11k 5 52 0 & W iR
HEEAZ—, NEAM N AKWRHRERM C KimHt
KMLBEXWMNEANESE  BEIMAREEER
HHMEHEAR LB WA ESE, THNA 1 &
B (PN228)%F 4~ 51 1 1 B9 S0 5% B BB 48 35 B PN422
BIZKF. /A NEAWTEEN FRESRALHN
AFBERAAEERL FANER NEH LRHZR
RN AETENE P SAEREMN ., FXAELR

EANMNRDPER  BEEREWLEK NEANE
HH PNA22 WIS A B R  BRELANEAKN
NAEZRARMERERE,

AN —REBEEWERE, FE I NEAMEX
R —FEX SARSHKE B MBEY RN IERT,
A—FEHAMABBEMNE LT —ENXIXR
BLL, R N E B PiR1E R SARS iR 7% 8 =&
AW, TR EHERR R R, X
MEREERTIRAEAM NIIRENAEERRE
WA EEVEEA NEAEGFSHERAHREZ
HHZEXRER, TR EREEETA—-EAN
Western blot R HEBR I .
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SARS patients’ sera Neg
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Figure 5 Western blotting of different recombinant proteins against convalescent sera of SARS patients
Lane 1 to 10 showed the Western blotting. Sera used in lane 1 to 9 were from SARS patients, in lane 10 was from a pool of five
negative individuals.Lane 11 were proteins in SDS-PAGE stained with Coomassie Brilliant Blue.
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Prokaryotic Expression of Different Regions of SARS-CoV Nucleocapsid Protein

LIN Jian, GE Sheng-xiang, WANG Ying-bin, LUO Wen-xin,WU Ting,

LI Shao-wei,CHENG Tong,ZHANG Jun, XIA Ning-shao
( The Research Center for Molecular Virology of Fujian Province , The Key Laboratory of Minustry of Education for Cell
Biology and Tumor Cell Engineering , Xiamen University , Xiamen 361005, China )

Abstract ;: Nucleocapsid(IN) protein of the severe acute respiratory syndrome associated coronavirus(SARS-CoV),
and its N or/and C terminal truncated mutants were expressed in E . coli . The yield levels of these thirty-nine
recombinant proteins were from 15% to 30% .Recombinant proteins were purified by metal chelated affinity
chromatography or by electro-elution. Western blot was used to detect the reactivity of these proteins with the
convalescent sera of SARS patients. The results showed that the reactivity of the full length N protein is the
best, which suggests that the integrity of N protein is important for exposure of the prominent epitopes.

Key words:SARS-CoV ;nucleccapsid protein; prokaryotic expression



