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Variability analysis of S2 gene of SARS-CoV
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Abstract: Objective To determine the sequence of S2 gene of SARS-associated coronavirus (SARS-CoV) GD322 and ana-
lyze the phyletic evolution of S2 gene. Method S2 gene fragment was amplified from SARS-CoV GD322 genome with RT-PCR
and ligated to pPGEM-T vector for sequence analysis after transformation of the plasmid into E.coli DH5a. The variability of S2

genes and S2 proteins from 12 strains isolated in the early, intermediate and advanced stages of the SARS outbreak were ana-

lyzed and the phylogenetic tree was constructed with Lasergene, Clustal X, DNAman and Treeview. T cell antigen epitopes of

S2 protein were predicted on the basis of Internet database. Result With the epidemic spread of SARS-CoV, the S2 genes of

the virus tended to become stable. Homology of S2 genes of SARS-CoV isolated in advanced stage of the outbreak reached

99.9%. Prediction of T cell antigen epitope showed that mutation at the 57th amino acid effected T cell antigen epitope. Con-

clusion S2 gene of GD322 SARS-CoV is relatively stable during the epidemic spread of the virus, and mutation at the 57th

amino acids of S2 protein may affect the T cell antigen epitope.
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1.1 SARS-CoV GD322 82

GenBank SARS-CoV BJ01
AY278488 Lasergene -Primer Select
“ 5-CCT GTTTC-
TATG GCTAAAACC -3" 5'- CTG-

GCTGTGCAGTAATTGATC -3'
RNeasy Mini Kit QIAGEN

SARS-CoV GD322 SARS
4 Vero E6 RNA
RNA 20 wl
RNase Inhibitor(TaKaRa) 1 wl 20 mmol/L ~ dNTPs
I pl AMV (TaKaRa)l pl 5x 4 pl
ST25240 1 pl 2 nl RNA 10 pl
42 °C 1 h 95°C 5 min
TaKaRa ExTaq PCR
25mmol  dNTPs3 wl 10xPCR buffer 3 pl
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1 pl 1 pl ExTaq 0.5 1 cDNA DH5«a
Sl 165 pl 30 pl 94 °C PCR
2min 94 C 30s 55 C 1 min 72 C 2 min 30 PCR
72 °C 8 min 4 °C 1 620 bp
DNA PCR 1 620 bp 3 000 bp 2
Promega pGEM-T
4C 12 h DHS5a
LB 37 C
16 h X-Gal IPTG
PCR
TaKaRa
1.2
DNAman BJO1
GenBank
11 2 SARS-CoV GD322 S2
SARS-CoV Lasergene Fig.2 Identification of recombinant clone of
Editseq S2 SARS-CoV GD322 S2 gene
Clustal X M: DNA Marker DL15000; Lane 1: pGEM-T S2
2 TreeView recombinant plasmid after double digestion by EcoRI/Xhol;
Lane 2: Identification by PCR
13T
Internet http://bimas.dcrt.nih. 2.3
gov/molbio/hla_bind GD322  S2 BJO1  S2
T 99.6% 11
SARS-CoV S2
2 1 GD322 11 S2
2.1 S2 12 8
GD322 Vero E6 11 106 D-N 139 [-V 231
RNA RT-PCR 7% L-F 332 K-Q 3 57
1 620 bp S2 Y-D GDO01 GZ02 GZ50 1
1 427 L-F HZS2-C
22 82 2.4
PCR pGEM-T Clustal X 12
SARS-CoV S2
TreeView 3

1 RT-PCR SARS-CoV GD322 S2
Fig.1 RT-PCR amplified S2 gene of SARS-CoV
GD322
M: DNA Marker DL2000; Lane 1: Amplified S2 gene from
SARS-CoV GD322 isolate
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Tab.1 Comparison of the nucleic acid and amino acid sequences of
GD322 S2 protein with those of another 11 SARS-CoVs

Sii)llkséSCoV Mutation of S2 gene Mutation of S2 protein 82&?0?5 Phase*

GD322 Guangzhou E

GDOI 120(A-T) 169(T-G) 217(C-T)244(C-T) ~ 57(Y-D) 70(P-S) 106(D-N) Zhongshan  E
316(G-A) 415(A-G)691(C-T) 912(T-C)  139(I-V) 231(L-F) 332(K-Q)
944(A-C)

GZ02 120(A-T) 169(T-G) 244(C-T)316(G-A)  57(Y-D) 106(D-N)139(1-V) Shenzhen E
415(A-G) 691(C-T)912(T-C)944(A-C)  231(L-F) 332(K-Q) 442(K-E)
1323(A-G)

GZ50 120(A-T) 169(T-G) 244(C-T)316(G-A)  57(Y-D) 106(D-N)139(I-V) Guangzhou E
415(A-G) 691(C-T)944(A-C) 231(L-F) 332(K-Q)

BJO1 120(A-T) 217(C-T) 244(C-T)316(G-A)  106(D-N)139(1-V) 231(L-F) Beijing M
415(A-G) 691(C-T)944(A-C) 332(K-Q)

HZS2-Ce 120(A-T) 217(C-T) 244(C-T)316(G-A)  106(D-N)139(I-V) 231(L-F) Guangdong M
415(A-G) 691(C-T)944(A-C)1279(C-T)  332(K-Q) 427(L-F)

CUHK-W1 120(A-T) 217(C-T) 244(C-T)316(G-A)  106(D-N)139(1-V) 231(L-F) Hongkong M
415(A-G) 691(C-T) 332(K-Q)944(A-C)

TOR2 120(A-T) 217(C-T) 244(C-T)316(G-A)  106(D-N)139(I-V) 231(L-F) Toronto L
415(A-G) 691(C-T)944(A-C)1342(A-G) 332(K-Q)

PUMCO1 120(A-T) 217(C-T) 244(C-T)316(G-A)  106(D-N)139(1-V) 231(L-F) Beijing L
415(A-G) 691(C-T)944(A-C) 332(K-Q)

Sin2500 120(A-T) 217(C-T) 244(C-T)316(G-A)  106(D-N)139(1-V) 231(L-F) Singapore L
415(A-G) 691(C-T)944(A-C) 332(K-Q)

TaiwanTCl  120(A-T) 217(C-T) 244(C-T)316(G-A)  106(D-N)139(I-V) 231(L-F) Taiwan L
415(A-G) 691(C-T)944(A-C) 332(K-Q)

CUHK-AGOI 120(A-T) 217(C-T) 244(C-T)316(G-A)  106(D-N)139(I-V) 231(L-F)

415(A-G) 691(C-T)944(A-C)

332(K-Q)

Hongkong L

*E: Early stage of SARS epidemic; M: Intermediate stage of SARS epidemic; L: Late stage of SARS epidemic
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Fig.3 Analysis of phyletic evolution
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