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1.3 90% rPA 1pg/mL LF 10pg/mL
20mL 2 x YT 100pg/mL 37°C 3h 100pL. MTT
37°C 250r/min 0.5mg/mL. 37°C 30min 100pL
20ml/L 5L IL2x YT ODsy 3
50pg/mL 37°C 250r/min ODgy 0.7 ODsy /
~0.8 IPTG  0.5mmol/L 37°C 250r/min Sh ODsy x 100% rPA 1pg/mL rEF
40p.g/mL 37°C 3h  MIT
1.4 rEF PA LF
SL 100mL A lpg/mL rEF 10pg/mL
50mmol/L pH8.0  300mmol/L NaCl 37°C 3h  MIT
Img/mL 30min PMSF  1mmol/L 20min 1.8 -rEF CHO
4°C 12000g 10min 12000g 10min CHO  10'/mL 96
AKTA Explorer rEF 5% CO, rPA rEF
Ni-Sepharose B A 1% 0.1pg/ml.  -TEF 1/50
2mmol/L 2- ImL/min B 37°C 2h Biotrak
+ 20mmol/L B + 100mmol/L cAMP EIA kit cAMP 3
12% SDS-PAGE rEF Milipore
30000 C 20mmol/L 2
pH7.0 1% 2mmol/L 2- Immol/L 2.1
EDTA SP FastFlow C PCR EF pQE30
0~ 0.25mol/L NaCl C rEF pQE-EF pQE30 PDS
Milipore Superdex 200 T5
50mmol/L pH7.2 0.15mol/L. NaCl
rEF - 70°C 6
12% SDS-PAGE N 6
-1EF 1.5 HRP IeG 6 Ni-
Sigma Western blot NTA
1.5 rEF pQE-EF
rEF 2.2 rEF
036 8 IPTG rEF
0.5mg/ SDS-PAGE rEF
ELISA 90kD 1-A rEF
1.6 rEF
Biotrak cAMP EIA kit CHO Lowry
10* /mL 96 PA Smg 1-A
1pg/mL rEF 50pg/mL 2.3 rEF
37°C 2h cAMP ELISA
3 rEF > 10° rEF Western
1.7 rEF rLF blot 1-B
EF LF PA EF LF PA CHO rEF 2
J774A.1  CHO 2.4 rEF
CHO  10'/mL 96 CHO rEF cAMP CHO
5% CO, rPA rEF rEF 50ng/mL
0.1pg/ml rLF 40p.g/mL PA 1pg/mL cAMP
37°C 2h Biotrak cAMP rEF cAMP 3 rPA
EIA kit cAMP 3 rEF cAMP CHO
J774A.1 10’ /mlL 96
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Expression and purification of rEF

A SDS-PAGE B Western blot. 1. Uninduced cell 2. Induced cell 3. Supematant of sonication 4. rEF pool from Ni sepharose column 5. rEF pool from

SP Fast Flow column 6. rEF pool from Superdex200 column M. Protein marker.
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Fig.2  Protection of anti-rEF antibodies
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Fig.4  Competition with rLF
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Expression and analysis of biological activity of the recombination anthrax edema factor

DONG Da-yong XU Jun-jie SONG Xiao-hong FU Ling CHEN Wei"
Institute of Microbiology and Epidemiology ~ Academy of Military Medical Sciences ~ Beijing 100071 China

Abstract Anthrax toxin consists of three separate proteins protective antigcen PA  lethal factor LF and edema factor

EF . EF is bacterial adenylate cyclase which upon activation by its eukaryotic cofactor calmodulin causes a rapid
increase in the intracellular cAMP level of host cells. EF can reduce the protective ability of host animal. In order to
further research the mechanism of anthrax toxin the expression plasmid was constructed and the structural gene for
anthrax edema factor EF was expressed in Escherichia coli . Recombinant EF rEF was purified to homogeneity by a
three-step procedure involving metal chelating affinity chromatography  cation-exchange chromatography and gel
chromatography. From 1 liter of culture S5mg of biologically active EF was easily purified. Rabbits were immuned with
rEF  anti-EF antibodies were prepared and can neutralize rEF in cells. Tests in wvitro proved rEF have good biological
activity. rEF can competed the binding regions of PA with rLLF in J774A.1 and CHO cells. rEF and rLLF can restrain
each other by competition. The successful expression of rEF has placed a solid foundation for the research on toxicity
mechanism of EF and screening for inhibitors against EF.

Key words Bacillus anthracis  Edema factor Anthrax toxin Protein expression
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