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We have organized ‘Center for Research and Education on Drug Discovery’,

Hokkaido University as a central unit in equipping us with the ‘state of the art’

instruments necessary for chemical screening, and providing the expertise for drug
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discovery to novice users. The center can cover all areas of the drug discovery
stages including target discovery, assay development, lead chemical identification,
derivative synthesis and preclinical work. We also promoted the drug discovery
researches by supporting chemical library screening and the use of the ‘state of the
art’ instruments to related academic departments and hospitals in Hokkaido area
and further facilitated collaboration and consultation with academic laboratories,
hospitals and industries. We supported and contributed to the education and
enlightenment of young researchers by providing research seminars, lectures for
graduate school related to drug discovery, and chances to attend several skill-up
seminars. In addition, we also organized seminars and symposiums including
international conference to promote chemical library screening and drug discovery
research. In this way, we accelerated to develop research systems and established
the formation of a research and education base for academic drug discovery.

State-of-the-art

We have constructed a unique chemical library consisting of about 4,500
compounds developed by our organic chemists at Hokkaido University (including
about 1,600 FDA- approved drugs). To address chemical library screening of
210,000 compounds (provided by the University of Tokyo), we supported and
developed rapid, highly sensitive and precise medium-throughput screening
systems by applying cell-based assay as well as thermodynamic analysis. Moreover,
we established multi-server systems supported by Information Initiative Center,
Hokkaido University and developed medium-throughput screening systems
combining efficient in silico screening and interaction analysis using surface
plasmon resonance. We established the expression system of several target
proteins for drug discovery. We performed the optimization of the hit compounds in
7 themes. We determined five three-dimensional structures of target proteins for
drug discovery.

We listed the achievements of representative four projects on drug discovery
below.

[Drug discovery that focused on the elimination of transformed cell from epithelia ]
Recent studies have revealed that cell competition occurs between normal and
transformed epithelial cells; normal cells recognize the neighboring transformed
cells and actively eliminate them from epithelial tissues. We and Prof. Fujita, in
IGM, Hokkaido University established a high-throughput screening platform that
targets cell competition. By using this screening, we have identified a hit compound
from library composed of 12,000 chemicals that specifically promotes elimination of
transformed cells from the epithelial tissue (Sci Rep. 2015).

[The development of antibacterial agents for new targets| To find a novel
antibacterial drug seed(s), in collaboration with Prof. Kinjo, Hokkaido University,
we targeted FtsZ, an essential protein for bacterial cell division, and established a
high-throughput, quantitative screening method combining fluorescence

cross-correlation spectroscopy and surface plasmon resonance. Subsequently we
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found the potential candidates that inhibited FtsZ polymerization and the
antibacterial activity against Staphylococcus aureus, including methicillin-resistant
Staphylococcus aureus (MRSA) was confirmed (PLoS One. 2015). Moreover, the
screening method developed in this project can be applied and expanded to
aggregation-prone proteins like amyloid beta, huntingtin and « -synuclein for
degenerative neurological disorder diseases.

Drug discovery of a new anticancer drug] Glioblastoma (GBM) is one of the most
malignant human cancers. We and Prof. Kondo in IGM, Hokkaido University found
chemicals that specifically kill GBM-initiating cells that are likely cell-of-origin in
recurrences and often become resistant to chemo/radiotherapies by performing
chemical screening (Stem Cells. 2016). The hit compounds identified in this project
can be used as a new therapeutic drug for GBM.

[Rapid Screening by Cell-Based Fusion Assay for Identifying Novel Antivirals of
Glycoprotein B-Mediated Herpes Simplex Virus Type 1 Infection| In this project, to
find novel inhibitors of Herpes simplex virus type 1 (hsv-1) infection in vitro, we
established a cell-based fusion assay for rapid drug screening (Biol Pharm Bull.
2016). This method enables to select the seed chemicals that inhibit the fusion
between a target and effector cells. Importantly, we found that cell-to-cell fusion was
specifically inhibited by the control inhibitor in a dose dependent manner. This

method is applicable to a rapid and safe screening because of a virus free method.
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