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“Seeing is believing in drug discovery by cryo-EM”
Cryo-EM at Biortus reveals the molecular mechanism of one promising drug for
COVID-19
Jack Yan (Executive Director of CryoEM Platform at Biortus)

As a core technology in Biortus’ new-drug-discovery CRO service, our cryo-EM has been
delivering valuable near-atomic-resolution structures of protein-compound complex to our
clients all over the world. Our one-stop service, from protein production to cryo-EM structure
under one roof, ensures high efficiency and success of projects. Here is an example. SARS-CoV
is responsible for the ongoing pandemic of COVID-19. Its RNA-dependent-RNA polymerase
(RdRp) is indispensable for viral genome replication. Therefore, RARp becomes an essential
drug target for treatment of COVID-19 and one of its potent inhibitor, named as AT-527 (Atea
Pharmaceuticals), is currently in phase Il clinical trials. However, the molecular mechanism of
how AT-527 suffocates RdRp is still unknown. Biortus produced active RdRp complex and also
successfully resolved the cryo-EM structure (2.9 A resolution) of the RARp-AT527 complex
within 2 months. This near atomic resolution structure reveals that this small molecule
simultaneously binds to both NiRAN domain and RdRp active site, blocking their respective
activities.
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1. “Cryo-EM structures of the human volume-regulated anion channel LRRC8” G.
Kasuya, T. Nakane, T. Yokoyama, Y. Jia, M. Inoue, K. Watanabe, R. Nakamura, T.
Nishizawa, T. Kusakizako, A. Tsutsumi, H. Yanagisawa, N. Dohmae, M. Hattori, H.
Ichijo, Z. Yan, M. Kikkawa, M. Shirouzu, R. Ishitani, O. Nureki
Nat. Struct. Mol. Biol. 25, 797-804 (2018).

2. “Cryo-EM structure of the human L-type amino acid transporter 1 in complex with
glycoprotein CD98hc” Y. Lee, P. Wiriyasermkul, C. Jin, L. Quan, R. Ohgaki, S.
Okuda, T. Kusakizako, T. Nishizawa, K. Oda, R. Ishitani, T. Yokoyama, T. Nakane,
M. Shirouzu, H. Endou, S. Nagamori, Y. Kanai, O. Nureki
Nat. Struct. Mol. Biol. 26, 510-517 (2019).

3. “Cryo-EM structures capture the transport cycle of the P4-ATPase flippase” M.
Hiraizumi, K. Yamashita, T. Nishizawa and O. Nureki.

Science 365, 1149-1155 (2019).

4. “Cryo-EM structure of the human PAC1 receptor coupled to an engineered
heterotrimeric G protein” K. Kobayashi, W. Shihoya, T. Nishizawa, A. Inoue, F. M.
N. Kadji, J. Aoki and O. Nureki.

Nat. Struct. Mol. Biol. In press (2020).
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Dr. Jack Yan (Biortus)

Jack (Xiaodong) Yan: Dr. Jack Yan specializes in cryoEM technology since his graduate work at
Purdue University, and he continued his work in this area at the University of California at San
Diego, where he was a professor for about 14 years. He joined Biortus about three years ago

and established the cryoEM platform. He currently serves as the Executive Director of CryoEM
Platform at Biortus.
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Akira Kamei CEO, Okinawa Protein Tomography, Ltd.

Career path:Mar 1976 B.S. in Information Science, Faculty of Engineering, Kyoto
University

Mar 1978 M.S. in Information Science, Graduate School of Engineering,

Kyoto University

Apr 1978 System Engineer & Project Manager, Toyo Engineering Corp. (TEC)

Apr 1986 Joint Researcher, Information Science, Kyoto University (TEC)

Oct 1988 Manager of Research Planning, Advanced Science, Technology &
Management Research Institute of Kyoto (ASTEM) (TEC)

Apr 1999 Director of Front Office Solution Dept., Toyo Business Engineering Corp.
May 1999 Director of Partner Support, Peregrine Systems K.K.

Feb 2000 Director, Softbank Creative, Corp. (SBCR)

Feb 2000 CEO, Com-path Corp. (SBCR)

Mar 2002 CEO, Click2learn Japan Corp. (Current SumTotal Systems Japan) (SBCR)
Jul 2004 COO, E-book Systems Corp. (SBCR)

Sep 2009 General Manager, Web Marketing Dept., NRI Netcom Ltd.

Jun 2014 CEO. Okinawa Protein Tomography, Ltd.
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Eiji Okunishi, Ph D.

Assistant General Manager, EM Business Unit, JEOL Ltd.
Mar. 1998 Ms., University of Tsukuba.

Apr. 1998  JEOL Ltd.

Sep. 2012 Ph D., Kyushu University

Apr. 2021  Present post
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Hiroyuki Kanda

Head of SBU ROD, X-ray Instrument Division, Rigaku Corporation

Mar. 2003 Ms., Shimane University Interdisciplinary Faculty of Science and
Engineering

Apr. 2003  Rigaku Corp.

Apr. 2021  Present post
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Akihito Yamano, Ph.D.

Senior Application Scientist, Application Laboratories, Rigaku Corporation
Mar. 1987 Ms., Tokyo Inst. Of Tech.

Apr. 1987  Rigaku Corp.

Dec. 1984 Ph.D., Boston College

Apr. 2020  Present post
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1988.3 Bachelor degree from Faculty of Science, the University of Tokyo



1990.3 Master degree from Department of Biophysics and Biochemistry, Graduate
School of Science, the University of Tokyo under Prof. S. Yokoyama
1990.11-1991.2
HFSP Researcher at Louis Pasteur University—-IBMC, CNRS, France under
Dr. R. Giege
1993.3 Graduation from Department of Biophysics and Biochemistry, Graduate
School of Science, the University of Tokyo (Doctor of Science)
1993.4-1994.3
Post Doctor at Protein Engineering Research Institute (PERI) under Dr. K.
Morikawa
1994.4-1995.3
Special Researcher at Crystallography Laboratory in RIKEN under Dr. Iwasaki
& Dr. Kamiya
1995.4-2003.4
Assistant Professor at Department of Biophysics and Biochemistry, Graduate
School of Science, the University of Tokyo
2002.4-2003.4
Associate Professor at Department of Biophysics and Biochemistry,
Graduate School of Science, the University of Tokyo
2003.5-2008.3
Professor at Department of Biological Information,Graduate School of
Biosciences and Biotechnology, Tokyo Institute of Technology
2008.4-2010.3
Professor at Department of Basic Medical Sciences,Institute of Medical
Science, University of Tokyo
2010.4-present
Professor , Department of Biological Sciences, Graduate School of Science,

The University of Tokyo
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Masamichi Ashihara

Current role: Sr. Product Specialist, APAC Pharma, Thermo Fisher Scientific

Career path:

Mar 2006 Bachelor degree from Faculty of Engineering, Kobe University

Mar 2008 Master degree from Graduate School of Frontier Biosciences,
Osaka University

Mar 2011 Doctoral degree from Graduate School of Frontier Biosciences,
Osaka University

Apr 2011 Application Engineer, Life Sciences, FEI Company Japan

Mar 2012 Product Marketing Engineer, Life Sciences, FEI Company Japan

Oct 2014 Sales Account Manager, Life Sciences, FEI Company Japan



Sep 2016 Sales Account Manager, Life Sciences, Thermo Fisher Scientific
Sep 2019 Sr. Product Specialist, APAC Pharma, Thermo Fisher Scientific
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Atsushi NAKAGAWA
Current position: Professor and Director, Institute for Protein Research, Osaka University
Biography:
Mar 1983 Bachelor degree of Science from Faculty of Science, Nagoya University
Mar 1985 Master of Science from Graduate School of Science, Osaka University
Apr 1986 Assistant Professor, Photon Factory,

National Laboratory for High Energy Physics
Dec 1989 Doctor of Science from Graduate School of Science, Osaka University
Apr 1994 — Apr 1995

Visiting Scientist, Laboratory of Molecular Biology, MRC, Cambridge, UK
May 1995 Associate Professor, Graduate School of Science,



Hokkaido University, Japan.
Mar 1999 Associate Professor, Institute for Protein Research, Osaka University
Mar 2003 — Present Professor, Institute for Protein Research, Osaka University
Apr 2018 — Present  Director, Institute for Protein Research, Osaka University



