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Development of Monoclonal Antibodies Against SARS-

CoV and Identification of Antigenic Epitopes
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B E SBIRAYSARSEKRAEBIOIAABAF, HAHEMAKEAMNARRARESMNEAISAEREOESH
RERES I, AEECly-ProGly A MBS ABRECADAREB, A5 AR T pGEX-6p-1 #,4& L A IPTG i#t #73% %
Rk RS E S TG ARB HRLE, #5528 BALB/ e D AR S E 5 Bk, AR E R AR B AR A $ A SARS
CoVE R ELISA M EMNET L A RV AHFHER, S RANBRS AL BELLGAE M. A 453 4D H
35kD, Western blot # AT iE % A A R & *HMAEK SARS RARI B LEMnd, KB T oARRBISRHFRAAG MR G
it PHEXARGDICS A G2t R ERDA LCL FAMAERGREMA 4. $FHELT A ME DIDI
ShERGSHPEEAED SARS-CoV R ELISA M XM E X A M FHA S, # DDl 5 X624 5k E W SARS
CoV # 47 Western blot 247, X B E A FHAA 1IRD HEGF, S HNBEAET A SEANER(SI-S6), AT HAES
FABBAMTBGAR AL RN THIERT, SR XALLERE DD BEFREHN D 2ARAEEFWM(SE O 47-
458aa) ,D3CS #5 F MR 3] S5 A B A& 2 (S R & % 789-799aa) .

XK@ SARS-Cov, $AH#IK, HEAL
hESHEE Q785 NEFRIRED A X ESHS 1000-3061(2005)02-0211-05

Abstract Based on the genomic sequence of SARS-CoV strain BJ101, antigenic immunodominant genes coding for the structure
proteins of SARS-CoV were predicted by bio-informatics methods, and two chimeric genes A and B with multi-immunodominants
lined up by Gly-Pro-Gly linker were synthesized. The chimeric genes were cloned into plasmid pGEX-6p-1 and expressed in £.
coli with IPGT inducing. BALB/c mice were immunized with the purified recombinant fusion protein. The specificity of mono-
clonal antibodies were tested with a commercial ELISA kit for detecting antibody against SARS-CoV . The results showed that two
peptides with molecular weights of 34kD) and 35kD expressed by the two chimeric genes could be recognized by SARS patient
convalescent serum in Western blot. Six positive hybridoma cell lines stably secreting monoclonal antibodies were selected . The
subtype of monoclonal antibody D3C5 is IgG2a, and subtypes of all other five monoclonal antibodies are IgG1. Light chains of all
monoclonal antibodies are kappa. With a commercial SARS-CoV antibodies detection ELISA kit, five out of six monoclonal anti-
bodies were positively recognized. In western blot analysis with inactived virus cultures, D3D1 specifically recognized a band of
about 180 kD. To further analyse the epitopes corresponding to the monoclonal antibodies, six oligoes (81-56) from S gene were

synthesized and expressed. The resulis showed that the monoclonal antibodies D3D1 and D3CS specifically recognized expression
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product of $2 and S5 oligoes, respectively. The S2 and 85 oligoes are corresponding to 447-458aa and 789-799aa of SARS-CoV

S protein respectively .

Key words severe acule respiratory syndrome coronavirus virus { SARS-CoV), monoclonal antibody, antigenic epitope
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1.2.1 #EXEEMNE R #) A DNASTAR 4 #1F K
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FEMPUREE KR, EE 10 MEMMRERE K
i, BP M1.M2.NL,N2.S1 ~S6 fE AR A&, ¥
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M yERESHUIA BamH 1 M Xho | B (1 55 (B
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Fig.1 Structure of chimeric genes A and B
The locations of antigenic dominants on genes coding S, M or N prateins of
$ARS CoV are: S1(1270 — 1311nt), 521339 — 1374nt), 33 {1678 -
1713nt) . S4(2260 — 2292nt) , $5¢ 23635 - 2397nt) , 56{ 3415 - 3456nt),
MI(112 = 132m), M2(472 — 501nt) . N1(1 — 45m), X2(106 — 141nt) .

Linker GPG represents ggaceggga.
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SARS-CoV 3#f — 3 11 Western blot 43 #7 2% % .

1.2.8 HEECLHMELEE - HREGEEBHH
S1,S2,S3,84,55,56 ZH H B R IE XM FF 31 3%
FEPTITB(KE)VARLAASGHR (AT NE
). BREZBXE,THFETHE BamHl/ Xhol it

B pGEX6p-1 AR b , K Wi %6 F IE W Y B

P H IPTG TS RIK, R 5 9 LL S1,82,83,54,
S5.86 MY ANIR, UEZBEERFRETY
3t BB A8 ELISA KA M, % 0 3 ) B B T R
fuikirfriam, Dy S e KRR

1 EEMNERREFIRRENSZRFS
Table 1 Synthesized oligoes and corresponding peptides

No. Sequences of oligoes

Amino acids and locations on S protein

51 '- gaice aatactaggnacatigatgelacticaactgglaatiataattaa c -3’
'- gatec aagettaggeccltigagagagacaiatclaatgigtaa c-3°

'- gatec galteegticgagaleclasaacatclgaaatattataac-3

- gatee pelgaacaggatcgeaacacacgtgaagigtictaac-3'

'- gatee celgaccetclaaagecaactaagaggtetititaae-37

- gaice aanaalcatacalcaccagatgtigatetiggegacatticataac-3’
‘-tatictaatcggaacaggiit-3
'-tgtgacatiaaggaccigecanaagagatc-3’
‘-algtcigataatggaccecaatcaaaccaacgtagtgecceeege-3°

'-geaaggecaaaacagegecgaccecaaggtitacee-3”

52
53
54
55
S6

Mi
M2
N1
N2

C R T

L

NTRNIDATSTGNYN (424-437)
KLRPFERDISNV (447-458)
DSVRDPKTSEIL {560-571)
AEQDRNTREVF (754-764)
PDPLKPTKRSF (789-799}
KNHTSPDVDLGDIS (1139-1152)
YSNRNRF {38-44)

CDIKDLPKEI (158-167)
MSDNGPQSNQRSAPR (1-15)
ARPKQRRPQGLP {36-47}

Note : Those listed in the table are sequences of sense strand .

2 % R
21 BAEEARMBMKASEE

R A x5 EE 9 ST T pGEX-6p-1 R %
IR A P fT R A, 4 5118 B T 29 34kD A 35kD #Y
AHEHEA(E?). BREVBESEO A M B 4k
J5 43 81 F SARS 55 A BE 5 4 0 # #£ 1T Western blot 43
L ERERIFRAMEA RS & B BB SARS
W5 BE 538 1 7 A LR 2) .

2.2 FTMAMBAES

FH & 4k 19 I Fh i & LR 2 B % 9% BALB/c /h
B, 24 M4 ELISA fik A58 3 T 6 &
fERaE S R LD M P 230 4R, 4 B A
4 4 A1F4, A2B3 . A2B7. A2D5.D3D1,D3C5, H+

Western blot 43 §7
Fig.2 Analysis of GST-fusion expressed products of
Chimeric A and B by SDS-PAGE and Western blot
M:Low MW protein marker; 1,4 : expression product of pGEX-6p-1 plas-
mid;2, 5: expression product of Chimeric A; 3, 6: expression product of
Chimeric B. In Western blot, antibody was from SARS patient convales-
cent serum.
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A1F4 . A2B3.A2B7.A2D5 kA EE A RE™Y
5% BT 1E18 ;D3D1.D3C5 Rk A EHE BRE™
MEERFKE.
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BB AR B, R AR
BERAERERBAN U ELRTEDIN 6 kPR
KT HGHTT TR %, 45 LB D3CS O 1gG2a Ah, K
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0 s N
Positive Negative AIF4 A2B7 A2B3 A2D5 D3C5 D3D1
serum  serur

B3 SARS-CoV ELISA X 6 Bk A LR &

ok K 1 P
Fig.3 Monoclonal antibody detection by
ELISA with SARS-CoV as antigen
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X Y 6 Bk R Bk S S1,82,83, 4,
$5.56 MBS FREFTYH ELISA RELR B R, L
BE D30 BRI 2 MEEANKRETY. B
HD3CS B RMERE SS MAERMRATY, i H
ARG S1-56 M A F A=Y KA ¥ Bt
(B 5)
3 i #®

MTHERAGEAERENFFENS -1,
FHEZTBMEAGARKHMPER T EMH. T
it T — BB R LA R 3 S RE B AR A B R, A
7 F1 64 £ 36 L IR R i 3k P P BB R 2 K AE D B X
B, o5 0 B ) BRI R R R BT AR SRR A
AW RRETEHAE THRE B KA RFE,
SARS EHRHHEHE S BB .M EBEA.NBEAMNRIERA
HEEM, FEREP 101 THEESHERALNEK
%, % 24 9158 53 Gly-Pro-Gly HE BB, AT AW

Hs BB YR 1gG1, 0 BT A B H BRI « 8.
24 AREAKNNRENHERE

FHRS 5tk B9 SARS-CoV ELISA A& ¥ H &
MK , 35 7E 490nm BO I K F W E R oD {8, FliH&
BRI ERERBHETERE, RARTHSK
BHARNERMAMMELE SRANEKN 0D E
¥ATF 0.5, 2, D3D1 R EH, it THENL
WERAEnFRMEZE(E3), AERENRA
RS K SARS-CoV X HH D3D1 # 4T Westem
blot 43 47, 45 R R BIAE 4y 180kD b B — K F R H
REiH(E4),

”W

: e
4 B DDl SRIEMBHEREEN
SARS-CoV i Western blot 535
Fig.4 Westem blot analysis of monoclonal
antibody D3D1 and inactivated SARS-CoV
M: protein marker; 1: VeroE6 cells without infection of SARS-CoV:
2. inactivated VeroE6 cells infected with SARS-CoV.
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5 BraREbiik DIDI(A)F D3CSBR RN B EAR
Fig.5 Identification of antigenic epitopes with
monoclonal antibodies D3DI{A) and D3C5(B)
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EHEEEAEN R REH &R TR, HEK
B4t 3t SARS-CoV 4: RiEH IR R MR FLREHIA .
FRPRMKET 6 MEMERNRMUMIERIER T
REdi {4, T H X 6 Bk B s BEHLIRER D3D1 B9 RE K5,
HAb B4 A 7K 9 55 SARS-CoV ELISA B ikl & &
£, ¥ D3DI BKS SARSREHBZE~UH T
Western blot 7+ 47, 5 R K L E 6 5 SARS-CoV 44
BKDMERFAERSHERM EMNHETEEE
Retsd s EOM B RBEHE, AHIELFEBEK6
BR B TR T (K AR AT RL R B SARS-CoV, X 44 24 SARS
BRFAFEEHEAREDREHRUAGIERAG 5
FHETERES T EHER.

BARTESARS R EZ R, REMH R R EH
Fie@mEr 2 B M SARS Hith XA AT E
SHREFS AR RE, S RET RN A
RUOATBN. MEMEY FTEYEBRANERE,
AR ER TR HETARERECTF K
WHE T KRR SR #E A SARS 2
BRI RE TR AR, 555 SARS #
EHRERAHSV SR, WERRTERN2
WRERTTHRITENES TR, EXERFRHS
B MM S1,82,53,54,585,56 M & F A=Y 5 &7
AREXERFYRERTEBH 6 BREMIRE RN
HITTWHEEE 5 RE R DIDL.D3ICS 73 B £ % 1
2 SARS-CoV S B 1 0 S2(447-458aa) 1 S5 (789-
799aa) SIS Y RKEY . T H A 4 BRG] AP F) 81 -
S6 M5 FRIEFEY), HEMIGX DY bR S 1 0T BB X &
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ZAEL S EH R MR N ERREHE S1 ME
I C e R M S2 B A, K ZEsRE
5 S EE S Y R HOR B R s R
W, Wong %R T 5 SARS-CoV % & ACE2 541
T S BEM 38-510 U B ERZ M, ML
AWFAFEANILEE FH DID R FI ML IE & A S2
(447-458aa) W A S HEX — K P B REAE 2
t 135 N/M/C Helix #8840 s EHE EEMRE I
FWEHMFEMRTE S R P EFEEH DICS R
IR FE AL 85(789-799aa) U i F S EH R HBAR KB .
BAXMIMERNERERAE TARAIES
HEREERNEAMASN, EX -EE4RH
SAHUBRBETEAMBEREREZ W T4,
AT BRAEEN 10 MRMELBAEREGER
BRI T /) B AR B 3 SARS-GoV RO B HU K,
AREFTSIEVEFHIAERESRA P HHGRE

MAYEEE, MRAREH —PEIRFP AR
R AR A
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