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Synthesis of inhibitors and fluorescence reagents for metallo-beta-lactamases

Kurosaki, Hiromasa
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The results obtained in this study are as follows. (1) We investigated the
reaction of DansyclC4SH to IMP-1 typed- and IND-7 typed metallo-P -lactamases by fluorescence
stopped-flow method. The uptake rate constants k+1 and the dissociation rate constants k-1 of
DansylC4SH into IMP-1 typed and IND-7 typed metallo-p -lactamases are were 0.863 p M-1 s-1, 0.057
s-1 and 0.06 p M-1 s-1, 0.085 s-1, respectively.

(2) Using the fluorescent agent DanylC4SH, we observed the difference in fluorescence intensity when
the abundance ratio of IMP-1 typed metallo-p -lactamase-producing and non-producing bacteria was
changed. As a result, DansylC4SH showed stronger fluorescence in the IMP-1 typed metallo-3
-lactamase-producing strain than in the IMP-1 typed metallo-f3 -lactamase non-producing strain.
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Fig. 1. Chemical structure of DansylC4SH.
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Fig. 2. Time courses of the binding of DansyIC4SH to (a) IMP-1 or (b) IND-7 at 25°C.
The concentrations of IMP-1 typed metallo-f3 -lactamase, IND-7 typed metallo-f -
lactamase, and DansyCI4SH are 5 y M, respectively. (c) The lines were drawn according
to eq.1, using ki = 0.863 p M?'s™?, k4 = 0.057 s for IMP-1 typed metallo-f3 -lactamase
and k; = 0.060 p M's?, k; = 0.085 s for IND-7 typed metallo-B -lactamase,
respectively.
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Table 1. The formation and decay rate constants of DansylC4SH to IMP-1 and IND-7 typed
metallo-f3 -lactamases.

Metallo-B -lactamase ki1 (u M's™) ki (s Ko (M W) Ko* (U M) ®
INP-1 0.863 0.057 0.066 0.067 3
IND-7 0.06 0.085 1.4 3.3

*ky* values are obtained by a fluorometric titration.
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Fig. 3. Epifluorescence microscopy images of E£. coli BL21(DE3) cells
stained with DansyIC4SH. (a) BL21(DE3)(pET9a/IMP-1):E.  coli
BL21(DE3)(pET9a) = 1 : 9, (b) E. coli BL21(DE3)(pET9a/IMP-1):£. coli
BL21(DE3)(pET9a) = 5:5, and (c) E. coli BL21(DE3)(pET9a/IMP-1):£. coli
BL21(DE3)(pET9a) = 9:1. Bacterial cells were incubated with DansylC4SH
in 10% methanol 50 mM Tris-HCI (pH 7.4) at 25°C for 30 min.
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