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We have been collecting unmet medical needs on the fields of emerging and re-emerging infectious diseases and radiation
injuries, on which we have focused since the foundation of Nagasaki University, from clinical laboratories of our
university hospital as well as other university hospitals and national institutes. In addition, we have helped clinicians and
researchers identify drug targets, develop assay systems, conduct high throughput screening, and optimize hit compounds.
Besides conventional chemical compound libraries, we have been preparing an original marine microbial extract library,
designated as a Nagasaki University Marine Microbial Extract (NU-MME) library. Nagasaki Prefecture has many islands
and is surrounded by seas, straits, gulfs, bays, and coves, giving it the second longest coastline in Japan after Hokkaido.

It is thus blessed with natural resources, such as marine animals, seaweeds, and marine microbes.

To efficiently collect marine microbes, we set out to isolate marine microbes along the coasts of Nagasaki Prefecture.
Although we initially attempted to isolate marine microbes from seawater, the efficiency of microbial colony formation
was too low. As such, we collected sea animals and isolated marine microbes mainly from the alimentary canal. Many
kinds of sea animals, such as sea urchin, crab, lobster, sea cucumber, sea anemone, oyster, and shrimp, were collected
from the coasts of various districts in Nagasaki Prefecture. The shredded samples were streaked out onto marine agar
and seawater agar plates, which were incubated at 26°C for several days. After colonies were isolated based on colony
morphology and pigmentation, the marine microbes were cultured in liquid media, and their extracts were prepared.
Finally, the extracts were dispensed into multi-well plates and stored at -30°C. In this project, we isolated and stored
1,767 marine microbes and prepared 1,137 extracts from which 640 extracts were dispensed into eight 96-well plates

and distributed to researchers on request.

The most prominent feature of this library is that it includes many mid-size molecules, which have recently attracted
much attention as drug candidates. Another feature of this library is that each extract includes a variety of compounds,
enabling us to screen many compounds efficiently even if the number of the compounds in the library is limited. This
library can thus be applied to relatively low throughput screening systems and is useful for researchers in academia who
have difficulty in establishing sophisticated high throughput screening systems. This library may eliminate impediments
to drug screening and provide user-friendly drug discovery systems to researchers. One drawback of this library is that
it takes much time and effort for the purification and identification of the active compounds from hit extracts. However,
we have established a comprehensive drug discovery system that could increase the efficiency for the purification and
identification of the active compounds, through which we have supported many research themes seamlessly by providing

the library in this project.

In this project, we have supported 30 drug discovery themes using the NU-MME library. Among them, primary hit
extracts were identified in 22 themes, and the responsible active compounds have been purified and identified in 6 themes
as follows; “Search for compounds against periodontal disease bacteria”, “Discovery and development of preventive
medicine for dental caries”, “Screening for anti-cancer drugs using a disruption of protein complexes as an indicator”,
“Search for compounds against severe fever with thrombocytopenia syndrome (SFTS) virus”, “Discovery and
development of drugs for pulmonary fibrosis”, and “Discovery and development of drugs for Chagas disease, also known

as American trypanosomiasis”.

To develop and support mid-size molecule drug discovery using the NU-MME library, we would like to further develop
the technology and improve the efficiency in the purification and identification of active compounds from hit extracts,

as well as to expand and refine the library itself.



