45 6 Vol.45 No.6

2005 12 Acta Microbiologica Sinica December 2005
100071
PA
PA B
PA 9 IsG1
PA3 4 2 4 3
PA 4 4 1 3
PA 24
PA
Q93 A 0001-6209 2005 06-0947-05
610
pX01  pXO2
12 3 8~10
Protective antigen PA Lethal factor LF PA BALB/c
Edema factor EF  PA PA
LF  EF 9 PA
PA
FDA
Anthrax vaccine adsorbed AVA 1
EF 1.1
cAMP PA LF
LF 95% "2 HRP
MAPKKs IsG ImmunoType™ Kit Sigma
SP2/0
J774A .1
BALB/c 6
2001 Protein G
Pharmacia EZ-Link™ Plus Activated
50% 5/11 Peroxidase Kit Pierce
o 1.2 PA
PA PAS-PA "
30300016 04J014
" Tel 86-10-66948565 Fax 86-10-63815273 E-mail ¢w789661 @ yahoo.com
1972 - E-mail xujj02@ yahoo. com. cn

2005-04-11 2005-09-02 © PEHSEME NFRFMTIBEABEH http://ournals. in. ac. cn



948 Acta Microbiologica Sinica

2005 Vol.45 No.6

PCR PA
PA
PA "
PA,, PA 4 596 ~ 735
PA_, PA 3~4 489 ~735 PAD, ,
PA 1~3 1~607 PA, PA
1 1 ~258
1.3
PA 100pg/ BALB/c
2
2
ELISA PA 1x10°
3
SP2/0
1/4 ELISA PA
3
100%
1.4 PA ELISA
PA 2pg/mL 96
0.1mL pH 9.6 4°C
2% BSA 0.05% Tween-20 PBS
0.1mlL/
37°C 1h 1:20000 HRP
IgG 37C 1h TMB
OD 5
0D 5 2.1
PA
1.5 TNA
J774A 1 10°/ml 96
90 %
100ng/mL PA 37°C 1h 100ng/mL LF
37°C 3h 20pL. MTT
Smg/ml.  37°C 30min
100pL. OD
2 PA
11
0Dy, 0.1
TNA
50% 1G5

1.6
0.2pm ImL
Protein G
-70C ImmunoTypeTM
Kit
1.7 PA
PA
ELISA PA
PA SDS-PAGE
Western
blot PA
1.8
EZ-Link™ Plus Activated Peroxidase
Kit HRP
PA 2pg/mL
37°C 1h
TMB 0D 5, ODs, 1.0
37°C 0.5h
HRP 37C 1h TMB
0D 45
1- / x 100%
=50% =20%
<50% <20%
2
2.1 PA
PA LF LT
J774A .1 13
PA BALB/c B
ELISA
PA
TNA
9
2.2
SDS-PAGE 1
9 5 IgG
IeG1 2 1e(;2a 2 ToG2h ~ Western blot
© MERFRMEMHRITATESWIEE http://journals. im. ac. cn



2005 Vol.45 No.6 949
9 PA 3 PAD;_, PA 3~4 PAD1
PA 1
PA PA 2 9 PA 3
12 3 4 5 6 7 8 9 M p 24 4 3
— g3
— 62 PA
- - G — Western blot 3
3 Western blot ELISA

-— —33
—
- - oW
‘—17
1 SDS-PAGE

Fig. 1 Toxin-neutralizing monoclonal antibodies analyzed by reduced
SDS-PAGE
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Table 1  Characterization of toxin-neutralizing monoclonal antibodies

McAb/

Lmg/mL. Subclass ELISA  TNA™ titer  1Cso/ pg/mL
5E12 IgG1 1.6x10°  1.28 x 10* 0.15
2A8 1gG2b 8x 10* 1.28 x 10* 0.16
5E1 IgG1 8 x 10* 6.4x10° 0.31
1B3 1gG2b 1x10* 4% 107 4.9
4D10 IgG1 2.56 x 10° 100 16.5
4B2 IgG2a 1.28 x 10° 800 1.95
4B6 1gG2a 1.28 x 10° 800 1.95
4F12 IgG1 2.56 x 10° 200 9.15
3E3 IeGl 6.4x10° 50 39.0
RAb™ * — 1.6x10°  3.2x10° 0.68
Toxin neutralization assay *~~ Rabbit anti-PA antibodies "~ Not
assayed.
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Fig.2  Recombinant PA fragments including different domains
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Table 2 Domains of PA recognized by toxin-neutralizing monoclonal antibodies

ELISA results Antigen Domains of PA

Medh PA  PAp PAps PApsy PAp recognized by McAbs
5E12 + - + - - Domain 2
2A8 + - + - - Domain 2
5E1 + - + - - Domain 2
1B3 + - + - - Domain 2
4D10 + - + + - Domain 3
4B2 + - - + + Domain 4
4B6 + - + + Domain 4
4F12 + - - + + Domain 4
3E3 + = - + + Domain 4

1 2 3 4 1 2 3 4 1 2 3 4 5

3 Western blot PA
Fig.3  Domains of PA recognized by toxin-neutralizing monoclonal
antibodies
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Table 3 Competitive binding ELISA between toxin-neutralizing monoclonal antibodies

Unlabelled McAb

HRP conjugated McAb

© PERPEMEMM RIS RIES

5E12 2A8 5E1 1B3 4D10 4B2 4B6 4F12 3E3
5E12 65" 44 46 59 0 0 _ - -
2A8 40 63 52 47 0 1 - - -
5E1 49 53 65 53 0 4 - - -
1B3 32 24 28 42 3 0 - - -
4D10 2 0 - - 82 4 0 - -
4B2 0 - - - 0 90 78 89 5
4B6 0 - - - 1 88 90 82 0
4F12 4 - - - 0 91 85 92 7
3E3 0 - - - 0 5 2 0 87
% blocking “ " Not determined.
3 721 34 581 ~ 601
4 12 168 ~ 314
12
Brossier
PA
412 ~ 419 4
10 P A
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2 9
§-10 8 PA 2 4
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14 15
PA
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PA 3 4 PA
4 1 furin
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10 3 ELISA
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4
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Toxin-neutralizing monoclonal antibodies to the different domains
of anthrax protective antigen

XU Jun-jie ZHANG Jun LIU Shu-ling LV Tian-jing CHEN Wei”
State Key Laboratory of Pathogen and Biosecurity — Beijing Institute of Microbiology and Epidemiology — Beijing 100071  China

Abstract Anthrax toxin from Bacillus anthracis is a three-component toxin consisting of lethal factor LF  edema factor

EF  and protective antigen PA . PA binds to target cells and transports LF or EF into the cell cytosol where they
carry out their enzymatic functions. PA can induce protective immunity to the infection of the bacterium and is the major
component in the only anthrax vaccine approved by FDA of USA. Mouse hybridoma clones specifically secreting anti-PA
monoclonal antibodies MAbs were generated by cell fusion technique and their ability to neutralize anthrax lethal toxin
activities was screened in vitro on a toxin-sensitive cell line. Nine toxin-neutralizing MAbs obtained were then
characterized for the domains of PA they recognize and the epitope regions they bind were analyzed by competitive
binding ELISA. Tt was found that these MAbs bind four potential neutralizing epitope regions in three different domains of
PA. Four MAbs bind to two non-overlapping epitope regions in domain 4 of PA and may prevent the binding of PA to its
cell receptor. Four MAbs bind to domain 2 a domain involved in membrane insertion. One MAb binds to domain 3 a
region involved in the oligomerization of PA. The results provided supporting evidence that PA has several neutralizing
epitopes and offered potential immunotherapeutic agents for the treatment of anthrax.

Key words Bacillus anthracis  Anthrax toxin Protective antigen Monoclonal antibody Neutralizing epitope
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