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ABSTRACT. A chemical library was screened for inhibition of lethal factor (LF), one of anthrax toxin, by in vitro
and in vivo analysis. Lethal factor has proteolytic activity to cleave MEK1 protein. This proteolytic activity was used
for in vitro screening of chemicals by using GST-MEKI1 as a substrate of lethal factor. The optimum metal ion con-
centrations for high proteolytic activity of LF were 50 M Ca*'and 5 mM Mg*". 2,6-Dimercapto-3,5-diphenyl-thiopyran-
4-one (FBS00831) was a strong inhibitor of LF and showed ICs, = 100 M by in vitro analysis. RAW 264.7 cell line and
DMSO concentrations were established to 12.5% and 4% respectively. After treatment with protective antigen, lethal factor
was endocytosed into RAW 264.7 cells, which were treated by FBS00831 for in vivo assay. 1.2 mM FBS00831 recovered
67% cell viability as compare to 80% recovery by GM6001 (known metalloprotease inhibitor) at 0.4 mM concentration.
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Fig. 1. SDS-PAGE analysis of in vitro proteolytic activity assay of recombinant LF and GST-MEK1. The reaction was per-
formed in the buffer containing 25 mM Hepes pH 7.4, 1 mM DTT, 10% glycerol, 50 uM CaCl,, and 5 mM MgCl, at 37 °C
for indicated time. The reaction was terminated by adding 5 pl of 5x SDS/loading buffer and boiling for 5 min. Lane 1, size
marker; 2, LF reaction with GST-MEK1 for 0 min; 3, LF reaction with GST-MEK1 for 30 min; 4, LF reaction with GST-MEK 1

for 30 min with GM 6001.
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Fig. 2. SDS-PAGE analysis of metal ion effect on in vitro LF activity. The reaction was performed in the buffer containing 25
mM Hepes pH 7.4, 1 mM DTT, 10% glycerol, and the indicated metal ions at 37 °C for 0 or 30 min (Concentration of metal
ions: Zn*, 50 M of ZnCl,; Ca**, 50 M of CaCl,; Mg*, 5 mM of MgCl,). The reaction was terminated by adding 5 ul of 5x
SDS/loading buffer, followed by boiling for 5 min. Twenty 1 of sample was resolved on 12% SDS/PAGE. Lane 1, size marker;
2, LF reaction with GST-MEKI1 for 0 min; Reaction in the absence of metal ion: 3, with GM 6001 and 4, without GM 6001;
Reaction in the presence of MgCls: 5, with GM 6001 and 6, without GM 6001; 7 and 8, CaCl, with or without GM 6001; 9
and 10, ZnCl, with or without GM 6001.

LF, ~90kDa
GST-MEK1, ~72kDa

Fig. 3. SDS-PAGE analysis of mixed metal ions effect on in vitro LF activity. Three conditions of mixed metal ions group, ZnClL/
MgCl, CaClyMgClL, and ZnCl/CaCl, were tested with or without GM 6001. The reaction was performed in the buffer con-
taining 25 mM Hepes, pH 7.4, 1 mM DTT, 10% glycerol and the indicated metal ions at 37 °C for 0 or 30 min (Concentration
of metal ions: Zn*', 50 uM of ZnCl; Ca**, 50 uM of CaCly; Mg*, 5 mM of MgCl,). The reaction was terminated by adding
5 ul of 5x SDS/loading buffer, followed by a boiling for 5 min. Twenty pl of sample was resolved on 12% SDS/PAGE.
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Fig. 4. SDS-PAGE analysis of chemical screening for inhibition of LF activity. Total 48 chemicals were analyzed in vitro. Each
lanes represent the chemical number and 0/30 represent the incubation time. The reaction was performed as described in mate-
rials and methods. The arrow represents the chemical which shows inhibition of LF activity.
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LF, ~90kDa
GST-MEK1, ~72kDa

Fig. 5. SDS-PAGE analysis of concentration dependent inhibition of LF activity by 20E4 and the effect of DMSO concentration
on LF activity.
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Fig. 6. SDS-PAGE analysis of concentration dependent inhibition of LF activity by FBS00831. Lane 1, LF reaction with GST-
MEKI1 for 0 min; lane 2, LF reaction with GST-MEK1 for 30 min; lane 3~13, LF reaction with GST-MEK for 30 min, with
FBS00831 in the range of 830 uM~0.4 pM.
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Fig. 7. In vivo establishment for cell concentration (A) and DMSO concentration (B). Each concentration of cells were incu-
bated for 24 hours and treated with MTT for cell viability at indicated concentration of cell (A). Cytotoxicity of DMSO to cells
were measured at various DMSO concentrations (B).
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Fig. 9. Chemical structure of 2,6-Dimercapto-3,5-diphenyl-
thiopyran-4-one (FBS00831).
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