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One of our projects for 2016 was generation of the Kitasato Microbial Resources Library and isolation of
microorganisms. We built the library of filamentous fungi and actinomycetes with highly unique characteristics and
submitted them to the screening group. We also classified the fungi at the genus level by morphological
characteristics.

Filamentous fungi: Fungi were isolated from regions where little research has been conducted and regions with
numerous endemic strains using methods we had developed, and screening samples were submitted. In 2016 alone,
we isolated 687 land strains, 640 marine strains, and 280 deep sea strains. In total, 2,720 samples were prepared and
submitted to the screening group.

Actinomycetes: Actinomycetes were isolated from soil samples from across Japan as well as from plant and
marine sources; 713 strains were submitted for screening. Because metabolites produced by microorganisms are
greatly influenced by culture conditions, the following measures were observed during preparation of screening
samples.

1. Four types of medium with original compositions were used for production of metabolites by production
culture.

2. Metabolites were produced on solid medium alone in 19 strains, and we identified certain compounds
including compounds 1, 2, and 3.

3. Fractionated samples and fractionated and enriched sample components were prepared and subjected to tests
with different columns, eluents, and elution volumes. We separated the samples into 5 fractions and obtained 5-fold
enriched samples. Next, we tested culture methods and sample preparation methods as described above, and
submitted 3,178 samples for screening.

Another one of our projects for 2016 was the discovery, isolation, and structural analysis of new antibiotic
substances effective against multidrug-resistant bacteria. We designed and built screening systems for drugs that
can overcome bacterial resistance by targeting resistance mechanisms (arbekacin resistance, ceftazidime resistance,
meropenem resistance, amikacin resistance, and beta-lactam resistance) and used these to discover target
substances.

Our screening system for active substances for overcoming arbekacin resistance identified compounds 4, mixture
of 5 and 6, 7, 8, and 9. This is a completely new finding. Also, our screening system for active substances for
overcoming ceftazidime resistance analyzed a total of 10,942 culture samples of filamentous fungi and
actinomycetes provided by the library and identified compound 10 as having potent antibiotic activity. We also built
screening systems for active substances for overcoming meropenem resistance using clinically isolated Escherichia
coli KB366, Klebsiella pneumoniae KB365, and Pseudomonas aeruginosa KB370. Compounds 11, 12, 13, and 14
as well as compounds 15, 16, 17, and 18 were all identified as active substances for overcoming resistance. This is
also a completely new finding. Our screening systems for active substances for overcoming amikacin resistance and
beta-lactam resistance also screened culture samples of filamentous fungi and actinomycetes provided by the
library and began discovery of target substances.

Yet another one of our projects for 2016 was the creation of highly potent compounds through in situ click
chemistry. We determined the optimal positioning for introducing functional groups required for in situ click
chemistry to natural product skeletons by derivation of natural products. Our goal was to derive natural products

in order to obtain highly potent compounds. We synthesized transformed versions of compound 11 that can
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overcome meropenem resistance (compounds 12, 13, and 14). The transformed versions were 3 to 10 times more
potent. We also uncovered a part of their specific mechanism of action.

In addition, we synthesized samples for assessing the in vivo efficacy of the highly potent compound 12 with 170
mg of substrate. We also synthesized compound 16 as a derivative of compound 15 and found that it can overcome
resistance in Escherichia coli KB366.
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