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Purification of new drug-target molecules and characterization of their structure and function
Several candidates for carbapenemase inhibitors were obtained by screening of the chemical
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library maintained by Dr. Sato, ITbM. Among them, one compound showing strongest inhibitory
effect against carbapenemases was selected and characterized molecularly using purified
carbapenemase and live bacteria possessing MDR nature. In the presence of the inhibitor (10
ml/L), carbapenem MICs were reduced for more than several tubes. We also succeeded in getting
co-crystals of inhibitor and several carbapenemases, and have started molecular characterization
of inhibitory mode of the inhibitor against carbapenemases.

Together with above described results, we succeeded in getting several molecules which are
essential for bacterial growth. Since we got some purified molecules, we also succeeded in

establishing assay methods for detecting inhibitory effects of the inhibitor.

2. Chemical screening of novel small molecules that exhibit inhibitory activities against multi-
drug resistant bacteria
In FY 2015, my group has been established a high-throughput screening system, promoted
chemical screening of a unique collection of 25000 compounds in ITbM, and succeeded in
identifying novel inhibitors of one of [1-lactamases, carbapenemase through a collaboration with
Prof. Arakawa's group. As a result, we succeeded in identifying several structural diverse hit
compounds having an inhibitory activity of the enzyme. One of the hit compounds, named
compound A, exhibited potent inhibitory activity of the enzyme and its mode of action was
expected to be markedly different from several reported compounds to date.

FY 2016, structure-activity relationship study of the compounds A was initiated while chemical
screening of small molecules that inhibit the other carbapenemases with extensive collaboration
with Prof. Arakawa's group. My group conducted in synthesizing commercially unavailable
compounds of compound A's derivatives in the SAR study and we finally succeeded in identifying
a potent compound B having comparable activity to compound A. Computational studies on these
compounds suggested us important information to design, a size of side chains, an electric charge
and lipophilicity of the compound, and so on. These results in this fiscal year, the SAR study of
compound A with synthesized molecules and a result of computational studies for lead generation

process, were suggested to make a progress successfully more than originally planned.

3. Physicochemical analyses on the mode of inhibition of inhibitors

Arakawa’s group found several inhibitors for carbapenemases in a concentration range of
several tens of uM to several uM. Dr. Kurosaki has succeeded in preparing co-crystals of
carbapenemase with one of these inhibitors and collecting X-ray diffraction data. In parallel with
this, in order to improve the membrane permeability of the above-mentioned inhibitor to bacteria,
we designed and synthesized novel five compounds bound it to a cephalosporin intermediate. As
a preliminary experiment, the inhibitory activity against purified carbapememase with one of
synthetic compounds was investigated and inhibitory effect was confirmed.

Based on these results, synthesis of the cephalosporin derivatives planned was nearly

completed, and refinement of the collected X-ray diffraction data is ongoing.
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