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Research Summary of
Study on the screening for novel antibacterial drugs

not confined to conventional antimicrobial agents’ development

The purpose of this R&D was to establish the basic drug discovery technologies necessary for the development of drugs for
the treatment of bacterial infections that are specific to the infection sites. Specifically, we focused on in vivo bacterial essential
factor (vivoEF) inhibitors specific to each infection site, and characterize drugs (drug repositioning) and compounds that can
be applied clinically as such inhibitors. In addition, we aimed to comprehensively estimate the targeting factors of vivoEF
inhibitors (vivoEFs) and accumulate knowledge that will lead to the development of next-generation drugs for bacterial
infections that are effective against multidrug-resistant bacteria. We performed 1) Screening of vivoEF inhibitors using each
in vivo substance, 2) identification of bacterial factors (vivoEF) targeted by vivoEF inhibitors, and 3) biological evaluation of

vivoEF inhibitors, and got following observations.

1) Screening of vivoEF inhibitors using each in vivo substance

Ist and 2nd screening and further evaluation were completed for each biological substance (serum, urine, or surfactant
protein A) bacterial species combination. Hit compounds were obtained in all target bacterial species when human serum was
added. Screening with urine against E. coli yielded 2 compounds. On the other hand, no vivoEF inhibitors were obtained

against Pseudomonas aeruginosa, Staphylococcus aureus, and Mycobacterium intracellulare using surfactant protein A (SPA).

2) Identification of bacterial factors (vivoEF) as targets of vivoEF inhibitors

To identify bacterial factors targeted by vivoEF inhibitors (vivoEFs), transposon-directed sequencing (TraDIS) analysis
and RNA-Seq were performed. As a result, 293 vivoEFs in the presence of serum was estimated in E. coli. RNA-Seq analysis
suggested that 26 of 34 serum-specific vivoEF inhibitors against E. coli target a common bacterial factor (bacterial factor X).
A database was constructed to consolidate the results of this data and the TraDIS analysis. Similarly, in P. aeruginosa and
methicillin-resistant S. aureus, TraDIS and RNA-Seq analysis were performed. The results identified a comprehensive list of

vivoEFs and vivoEF inhibitors.

3) Biological evaluation of vivoEF inhibitors

In this study, an integrated RNA-Seq and TraDIS analysis method was used to analyze the serum-specific vivoEF
inhibitor (compound G). By the method, we revealed a serum-specific antimicrobial activity mediated by bacterial factor X.
In this study, we further demonstrated that the influence of vivoEF X in mouse infectious model. As a result, we found that X
gene-deficient E. coli strains were significantly defective in blood viability, and the infection was not lethal to mice. The
results of this study showed that the This is consistent with the findings in this research project that 26/34 vivoEF inhibitors
inhibits bacterial factor X, which was found to be serum-specific vivoEF inhibitors against E. coli are useful for drug discovery
and development. In addition, the vivoEF obtained by this analysis is useful for drug discovery and development, certainly be

a useful target in the establishment of novel therapies for bacterial infections, including resistant strains.



