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Isolation and Identification of SARS-Coronavirus
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Abstract: To isolate and identify the etiologic agent of severe acute respiratory syndrome(SARS),
the throat swabs and gargle of patients with SARS were collected. We inoculated the specimens onto a
number of cell lines including Vero, Vero E6, MDCK, Hela, Hep-2, HP and HEL cells. The isolates
were identified by thin-section electron-microscopy, indirect-immunofluorescence, neutralization test,
RT-PCR and nucleotide sequence analysis. Using cell culture techniques, a coronavirus was isolated
from patient with SARS. Four cell lines, Vero, Vero E6, HP and MDCK cells, showed cytopathic effect.
The infected cells showed strong cytoplasmic and membranous staining with a convalescent-phase
serum from the patients with SARS in an indirect-immunofluorescence staining. The cytopathic effect
of the viruses clould been neutralized by convalescent serum. Under electron-microscopy, a large
number of coronavirus-like particles were obsewed in the infected cells. With specific primers, the
specific cDNA fragments were amplified by reverse transcription-polymerase chain reaction(RT-PCR)
from infected cells and the nucleotide sequence analysis showed that homology of the amplified
fragments to the SARS-coronavirus (SARS-CoV) previously reported was 100%. A SARS-CoV was
isolated from patients with SARS. This virus was closely associated with SARS.
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BE. RESMNHEANOERTRBMOB, A Vero . VeroE6, MDCK. Hela . Hep-2 B0, AR =
AR (HEL) FIAEM (HP) 41M5) B 5™ & 2 PR RE LGS IE (SARS) IR EME. 4R Vero. Vero E6.
MDCK F1 HP 48 AAn A7 53 B 21— PSR 85 - (1B s0R RIR, KRB A ME AT 5 B B Skt R,
FERUBRN B3 P B R R E T PR AR R, KE M A M R PR B AR B R B
TUMBRAERKRFLBR; RT-PCR ZAlY MAGSRAFFREERAIER, BHEEFRFIIEERIREN
SARS 5ER#FE (SARS-Cov) HINMIEEFFAE, FBEELT 100%. A3 rEdE AR 458 A ATk D8+ 2
B3 SARS ;RAH, XFHE G544 AR E DK

X8R YRR & SARS WIRAEE (SARS-CoV): #HERFEEE: FHTH

PESH,S: R373 ITHkARIRE: A XEHS: 1003-5125(2003)06-0544-05

Wi B . 2003-09-27, BBEIHH#: 2003-10-10
+ E4WH: BERARRERSTMH(30340013), 7 REREMRIA
VEZ MM LLMNJ5(1953-), 0,7 A & 55, 80 A R L B A M S 10, Tel: 020-87332160.
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5 G vk JE LR i 46 RRT™ B SRR R AL
A 1E (Severe acute respiratory syndrome, SARS),
R B, 200341 B2 BE &
R E EHAR, BFEHRITRFAEER
B4, 2002 & 11 A 16 BRAE REH LA —
MBI R A E RAEB . MRERMENR, AR (E
NTEE B X gL, 22003 FE2 A 16 HE
BIERT RAR M. s B\ IR %
w1, 2003 & 3 AH4], HRT REAELLT REHE
FAHX, J BSR4t 453, B 2003
F4 A 30 Bim&EX. Frmg. @mE. ®ARES
29 MNERMMX R A, 22003 F 7 A 31 Hik,
SIRE RGP ABOL 8094 A, T 774 AP £
et e LRV R USRS, R KB, St R .
A1 L 3 40 AN T e R B 0 B AR AR

AT EHZRERE, BATERRIITRRH
Bl 2003 £ 2 YIS ZHRER AL, FRRKRIE
R BB, T 2003 6 4 B T M ALK
OB T —hBk SARS R E, ZEHd
4% SARS-CoV GD322,

1 ME F %

1.1 #8

W F A OHBARAE 51 4, KRB MK
PRAS T A A4 Btk JE S BUIG R AR BER A - R ILYE
KBTI MR AL et B RAIKE HRA, 2lA]
B e 580 ELISA RFH 44k i R 2 98 A M
&,

Vero . Vero E6. MDCK. Hela . Hep-2 %1%
R4, AN 15448 (HEL) MmALR=ER
F. BRANBEME (HP) HAEREFH%.

RPMI 1640 FI/PMFMEA Gibeco 2 F)F=dhe
QIAamp Viral RNA Mini Kit F1#% 8 [BIBGR &
QIAquick Gel Extraction Kit J& T QIAGEN 2 #); ¥
% % K5 SuperScript I, Taq DNA B 58 W H
Invitrogen 2] .

12 IREARSFEEMLE

R FARAERIRE: ARERETAEE WM
W R Bk 1A M /5 BEVRER R 53 WA, 7E 4~5 mL S
SRR BERMERE O RE P EF LR
FLREE. BOWKEKSE: B 10mL SRR
¥OfE, BROREY. WwARER NI HR
FHBEZHLRE. BRFOROBHRAMA
1000p/mL # & % . 1000p/mL 552 %, 2000r/min 2
A 30min, X LEERBFRSEREE.

1.3 HRIEFH BHRE

Vero . Vero E6. MDCK. Hela . Hep-2. HEL
F1 HP 41 i35 FH 20%/M4- 13 RPMI 1640  FRiE
FF. ¥ FPUE Z ORI R T B O bR A< B
TEKBREEN 24 FLAMREEFRS, S 0.5mL,
35°CU Mt 90min, AFEME 2%/MFEMER RPMI
1640 ¥ 1.5mL, B 35C 5% CO, B
FFo 12h FRHEEFFHFES, A 2mL #ReH, 7
AR R I T kel i, BRME T NEHRRE
EO, ESEME 7d, EAHIRTNHTEE, F
EEEE 3 RETRENF 2.
14 BEiIFETFERNERE

B 2mL B A MMASREEH/ (2.5% R=
BN 2% % R, EE 15min, CAREERKER
#. 1000 r/min &0 Smin, FHPIIE. F_LF,
I E W 2mL, [ & 30min. 2000~3000 r/min 2
2L 10min, HUUTHERIAME, | %HRREE, BBELRE
Bk, a3, EHBEDN, SERGATERS
R AR T IEE.
15 [EERERARE

L R M I B AR, IR,
RBARKE, WnTHER L. E2RTE®R, AR
B [ & 20 min /5 E-20CREFZH.

A 10%/MMmESAER, B8&+ 37C
30 min. /01 : 10 HE AL 56°C30min KiFHIE
LR MR KB RALETRER L, B
&, 37°Clh. FH PBS ¥k 3 ik, K 5 min.
BJ5 0 FITC 5N 1gG RHHik (& 0.05%HR- L
Bi5), E8A&T, 37°C 1h. %G 50%H mik
KEHE, RABHETARSER. REIRE L
PRRGRARNCHE AR, BABaE IR,
1.6 HNAE—BEERSHELEE

Bk MBS SRR B, 7EBUR A R LR E R
#H TCIDso. KB EH MIEL 56°C 30 min K&,
Fi Hank (X #EZ4E4S LR /5 5% & 100 TCIDso
FIRERIES, BHEES 2h, EERT Vero E6 41
", 1 0.5mL, BNMRBEEMNBEA, 35C
5%CO, 5P IE R, BRNEMMRE, HHE
1~2 &, AW, SmEEX BAIE R o
EXE.
1.7 RT-PCR %:#RfR S4B

f#F QIAGEN 2\ ®]#] QIAamp Viral RNA Mini
Kit(Cat. No. 52904), ZHiAF S, M 160puL
RS _EiEPIREL RNA, A 30ul K+F4%& M.

{8 H] Biometra 22 5] #J UNOII Thermocycler, #

i
&

2
i1
4
;
;
-9


http://www.cqvip.com

N K

546 THE R E ¥

pooo http://www.cqvip.

OI;

18 %

iT RT-PCR. 5|#74 : BNIoutS: 5’- atg aat tac caa gtc
aat ggt tac -3°, BNIoutAS: 5’- cat aac cag tcg gta cag
ctac-3’.i%5|¥ 4 WHO #EMK 7 X312 —, ¥
MK BE 190bp, 2 F SARS HRFEFHEFA
18138-18327nt.

WEFREEAN: BURNA 10uL, MIAREF Y
BNIoutAS, 80°C#EH 5min f&, KX RNaseOUT
RNA #0177 (GibcoBRL) 0.5uL, 5X 5 —HEZEnp
# 4uL, 10umol/L dNTPs (Pharmacia) 2uL & AMV
K% %K (Promega) 2uL, J/KZESAEFR 20uL ,
42°C{RiE 60min #HITRFEFR. KRNM5EE, 95C5min
K& cDNA 1E8 PCR #1]

HY ¢cDNA3uL, 10XPCR Z# 3uL, IF[.
R 5|¥%& 1uL, TaKaRa Taq™ %48 1U, 10uM
dNTPs(Pharmacia)lpL, #MKZEEB4AR 30 pL #47
PCR ¥, RNZ¥Hh: 95°C, 3min; 95°C10s/60C,
10s (drop 1°C) /72°C, 20s, 3t 10 {KTE¥; 95°C10s/
56°C, 10s/72°C, 20s, 3t 40 KTEH: BJ5—K1E
H 5 72°CZE# Tmin.

YA 1% R Bk M4 R .

1.8 PCR =¥ 5T bE R F

H TaKaRa FJ PCR Fragment Recovery Kit [A]U{
HRAYH AR, H#S pGEM-T #H {4 (Promega)
%, BURZAEDHSo, BRGSEFHFER.
IPTG 1 X-gal (1 LB F4R, 37CHiFr/E, SklREAE
H% % PCR KESVIS & FHF.

Fr34

X BT 18 5 A Blast RS Hr. W
GenBank ¥ SARS ®RFEJBHIKERFF, FH
DNASTAR #4484+ MEGALIGN #&/7x1 f&)+5
55T FIYREL R .

2 #X

2.1 HEHEMKEEFF

% AFRA8:F Vero. Vero E6. HP 1 MDCK i
)5, 3~7d EAHBAMRRE, WERHIER M
FE, PhikL, BHARBERAHE. HPLE Vero.
Vero E6 #1 HP 40+ WA [ R, 13d £4AH
B, 76 MDCK 41 HBUWR B 8HE, £95d &
AAHRIKRE. REELRABRANERIE 7 A
TCIDso 24 10°~107. 7% A#5AHEF Hela . Hep-2
N HEL 41K R 85 B A 40 s 3E -
22 HBEmE

YA L AR Y] R B TR, RILR
¥ NEKBIREBR, 23, K/NE 80~90nm

Z A AEE, SBSERHISRRE. £X
B A o] KB AR ERA (B 1. REEHE
TR B TE A FRAE v 4025 4 b 3 8 2 0 SR

A1 BEDFRERESRESR Vero E6 MK SARS
RRIN T
Fig. 1 A thin-section electron-microscopical view of SARS-
CoV in Vero E6 cells.
A, The scale bar represents 100nm, Bar=100nm; B,The scale bar represents
80nm, Bar=80nm.

23 GEBEFETE

MEEREREPEERETREARTS 17
B 1 PR 12 BT Ay A% e i S i Y i ¢ % 52 30 A I v
BRN, FEREMRE FHREZETE BE®R
FAMER B (B 2). IR BEmE SRk tt
3 3 29 fih 6 2 PAE K

B

E2 RERERARBER
Fig.2 Result of indirect-immunofluorescence staining
A, Indirect-immunofluorescence staining of normal serum; B,

Indirect-immunofluorescence staining of convalescent serurn.

A 10 A5tk A B R 5 P ST 3 A L FE 5 B4
BURENPIRR G REY, RENERLMERTEIKE
Wi A LS ATRA T, FRIBTIARETE 1D 64~1 1 128
Z I8, #—SIRESRRRXR.

24 S

24.1 RT-PCR: 233 RT-PCR &, BIIMHEEFL
I TR/ 190bp Y DNA R B, (B 3)
242 JFFISRAMEIEM B BT EERRK
/N DNA K B s % pGEM-T 84 /5, SFIE 3 4
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M 1 2 3

3 RT-PCR&H
Fig.3 Result of RT-PCR
Lane 1, Negative control; 2, Supernatant of culture medium; 3, PCR product
amplified from sample of throat swabs; M:DNA Marker.

SREHATIFFIT. FiR0IF4 R 5 GeneBank ]
TOR2 (NC-004718 ). BJO1 ( AY278488 ). BI02
(AY278487).BJ03(AY278490).BJO4( AY 27 9354).
URBANI (AY278741). CUHKU-W1 (AY 278554),
Frankfurt1(AY291315), HKU-39838 (AY 278491).
7101 (AY297028). TWI1 (AY 291 451). SIN2500
(AY283794 ). SIN2677 (AY 283795). SIN2748
(AY283797). SIN2774 (AY 283798). CUHK-SU10
(AY282752) %% SARS iRmFHFAHENTFFITEE
. 5 GZ01 (AY 278489), SIN2679 (AY283796)
FIFFISEH —MEEBNES, GD322 24 (R
2 C, M GZ01 X T. GD322 130 fiH®HA C, i1
SIN2679 4 A.
3 i ®

ke S 70 fir 4 R F e i A6 SR ER B LA S SR AR BT
HWAi R, ATREAREATIRE. BiXREEEE
SR R A B BATRE A RE K AR RS
2 AGSHR T RARE. RE. KERE. RR
HRE. JUERE. MBRE. EESELREHE
REHTRE, HIEERFENEABRERENTE
B3 b TRERENRHE, RATRAT Vero .
Vero E6. MDCK. Hela . Hep-2. HEL fl HP %%
P4 B 3% R G0 S HE IR A B I Sk
SERE. SEANHESBET B HAE, X
JRETE 35C 5% CO, &4 T, Al ZE ARl 4H il . Vero
E6 Ml Vero 1M EAK I FEARBIABHKE,
33 S 40 B B 1295 B3 O U VFHE 4 L . 10 Hela . Hep-2
1 HEL WA R TROREM5E, RIEAFHHR.

HTHEXHRES S REIEREI R KX
&, ATF HSN1. HSV1 fl H3N2 F £ f AR E
8 saRE SR 17 iR E BRI SR a2 AT 1]
ERERARB AP ARARIRAE, ZRERWE, 7K
SRR AME R SRERERN, PRI TE

1:128 KL k. FRZFIER, BT BEEIFRE ST
WERPIRATA R, AR —FFwE.

BEfE, BATTERBRESE LERT Y i SARS
ARFEERRR, FHRIEERER, ZhBS
16 & M E A 4 I HL X 43 BS ) SARS s R 73 B AR R
A BRGNS 100%, 5 GZ0o1 #% (7 MER)
K SIN2679 Bk CErinigsk) (NE —MEHRBRNER,
UESEFRY 81 Bl SARS R EFFTRA -
FH—HE, HUARY MBI NFFIRTHERE,
1&FH1E SARS EWRmE B K FrERE.

R, AMRARESEREE, & 51 iRk
WA SARS HIbRAF{L 5 B H —Bk SRAS RIH
#, HERWRS TREERX, —RIBKECHH
#edatE, BT HRITEY SARS BUR. HRNLEY
EMA TR, FAIgel — iR UR IR I+
HZREAM AL, B I 8] R AR A& R R A%
HEHEZm, HTHAMEERB MTTHARE
Bi, BT RUEES R AR R E

R IERR R E—FH UKL RN, 8
PAT R ALK E A SMER BE #8505 T T KB
T4£.2003 %3 A 15 H, Thomas Z & 5554 H Vero
E6 4 M7ER AR A S 4B BHEER%EED,
2003 £ 4 A 16 H, WHO EAXFHFHKERRS
R AL 35 SR 28 (9% B 1A BTSSRt
BRIFERIBAARE P S EH T SARS diRmE, H
A%, RRFMAYFEMENECEREN,
IXEER RS B A SR K £ Fet SR A B R
B, R—MEHAEREE.
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