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Protein research at Osaka University has long been active, and with the mis-
sion of elucidating the principles of biological activities through fundamental
protein research, the Institute for Protein Research (IPR) was established as
a Joint-use Research Organization in 1958. At the time of its establishment,
IPR consisted of three divisions: Organic Chemistry, Physical Chemistry, and
Protein Metabolism, and with the advance of technologies like molecular
biology and computational science, IPR has expanded to cover a wide range
of life science fields. In 2010, IPR was certified by MEXT as a Joint Usage /
Research Center in recognition of its activities since its establishment. Up
until now, through the domestic and international joint use of large facilities
such as SPring-8 Beamline for Biological Macromolecular Assemblies,
Cryo-electron microscopes, and NMR (Nuclear Magnetic Resonance) instru-
ments, as well as through the operation of Protein Data Bank Japan (PDBj),
IPR is dedicated to advancing protein research and encouraging the growth
of research communities within and outside of Japan.

Director /VLA r,) é/@ Déd ”U\ R In recent years, there has been a significant focus on the new findings gen-

erated from the fusion of image analysis and deep learning technologies
(such as cryo-electron microscopy and AlphaFold) with the protein structural information, or even the data itself. There is also a
growing need for integrating information technology with genomic and other data to comprehend multi-level networks, from pro-
teins to life. Given this situation, in October 2020, IPR set up the Division of Protein Network Biology and the Research Center for
Next-Generation Protein Sciences to elucidate life phenomena based on protein-protein interactions. Furthermore, based on the
activities of PDB;j, IPR established the Advanced Data Science Center for Protein Research (ASPiRE) in October 2022 to promote
data science as well as to create novel functional molecules. Under this structure, IPR is collaborating with related institutions
worldwide to pioneer data-driven research on protein information and to encourage research and educational activities.

IPR, based on its strength of protein structural science, is expanding the scope of its research into the functional analysis of pro-
teins, development of protein synthesis and design technology, protein information science and in-silico drug discovery. We
sincerely appreciate your continued support and guidance.
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+— Faculty Meeting
+—— Administrative Council
+—— Panel on Joint Usage / Research

+——— Research Divisions
Division of Protein Chemistry
Laboratory for Protein Organic Chemistry
Laboratory for Nanobiology
Laboratory for Protein Synthesis and Expression
Laboratory for Protein Profiling and Functional Proteomics
Laboratory for Physical Biology
Division of Protein Structural Biology
Laboratory for Molecular Biophysics
Laboratory for Protein Crystallography
Laboratory for CryoEM Structural Biology
Laboratory for Supramolecular Crystallography
Division of Integrated Protein Functions
Laboratory for Molecular and Developmental Biology
Laboratory for Genome and Chromosome Functions
Laboratory for Advanced Brain Functions
Laboratory for Organelle Biology
Division of Protein Network Biology
Laboratory for Cell Systems
y Laboratory for Computational Biology
Organization Laboratory for Infection Systems
— +—— Special Research Facilities
Research Center for Next-Generation Protein Sciences
Laboratory for Ultra-High Magnetic Field NMR Spectroscopy
Laboratory for Synchrotron Radiation Research
Laboratory for High Resolution Cryo-EM
Laboratory for Biomolecular Analysis
Open Space Laboratory for Advanced Protein Science
Advanced Data Science Center for Protein Research
Laboratory for Protein Design
Laboratory for Biomolecular Modeling and Dynamics
Laboratory of Protein Databases
Laboratory for Protein Network
Laboratory for Drug Discovery Informatics
+— Division of Donated Fund Research
Division for Matrixome Research and Application
+— Technology Division
+—— Administration
General Affairs Section

Accounting Section

Project Team of Joint Usage / Research Center
Research Support Section

+— Office of Research Strategy and Promotion

+— Public Relations Office

+— Library

«— |IPR Alumni Office




Joint use of large facilities

The Institute for Protein Research (IPR) was established in 1958 as a Joint-use Research Organization attached to Osaka
University. Since its establishment, IPR has actively collaborated with numerous domestic and international researchers,
and in recognition of its activities, IPR was certified as a Joint Usage / Research Center in April 2010 by the Ministry of
Education, Culture, Sport, Science and Technology (MEXT) of Japan. As one of the main activities of the Joint Usage /
Research Center, IPR offers large facilities for protein and life sciences, including SPring-8 synchrotron radiation beamline
(IPR beamline, BL44XU), high-magnetic field solution and solid-state NMR machines, and state-of-the-art cryo-electron
microscopes. In addition to these large facilities, IPR also operates PDBj (Protein Data Bank Japan) as one of the members
of the Worldwide Protein Data Bank (wwPDB) organization that manages the PDB archives, the most important and
successful database on protein structures. IPR is committed to contributing to the future of life sciences.

Beamline for
Macromolecular Assemblies
SPring-8 is the largest synchrotron

radiation facility in the world. It produces
a high brilliance X-ray beam suitable for
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data collection of biological macromole-
cules. IPR installed a contract beamline
named "Beamline for Macromolecular
Assemblies (BL44XU)” at SPring-8. This
beamline is designed for high-precision
diffraction data measurements from large
biological macromolecular assemblies
and is used for advanced research by
researchers worldwide.

| Cryo-electron Microscopes

Cryo-electron microscopy is a type of
electron microscopy that involves samples
frozen in a vitreous ice and observed
under nearly -190 degrees environment. In
recent years, it has made significant
progress, enabling atomic-level structural
analysis of even non-crystallized
biomolecules. As the base of cryo-electron
microscopy facilities in Japan, IPR
promotes world-leading research from the
investigation of sample preparation
methods to data acquisition,
three-dimensional image analysis, and
atomic model construction, to contribute
to a wide range of research and technical
support for industry and academia.

NMR (Nuclear Magnetic
Resonance)

At IPR, a diverse range of NMR instru-
ments, including the world's most
high-sensitivity ultra-high field NMR
device, is in operation. Through the
maintenance and advancement of these
NMR instruments, we are advancing the
structural analysis of challenging targets,
such as low-concentration proteins and
high-molecular-weight protein complexes.
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Research Divisions and Principal Investigators






Development/Management of Databases

Protein Data Bank Japan (PDB;j), an Asian data center of the worldwide Protein Data Bank (wwPDB), accepts biological macromolec-
ular structures experimentally determined by crystallography, NMR spectroscopy or cryo-Electron Microscopy (cryo-EM) in Asia.
PDB;j processes and validates the deposited data by global standards and distributes them as the single global archive (pdbj.org).
PDBj also processes and provides the cryo-EM map data as the Electron Microscopy Data Bank (EMDB), and curates the NMR
experimental data as the Biological Magnetic Resonance Data Bank Japan (BMRB)j) together with the BMRB center in the US.

Mouse Basement

PDB;j BMRB;j Membrane Bodymap

(Protein Data Bank Japan) (Biological Magnetic (Immunohistochemical database for
Resonance Data Bank Japan) basement membrane proteins)
. . . >> http://dbarchive.biosciencedbc.jp/
>> https://pdbj.org >> https://bmrbj.pdbj.org/ archive/matrixome/bm/home.html

International Academic Exchanges

Country Institution gg?gm%‘;t
China Human Proteome Project 2.0-Proteomics-Driven Precision Medicine (PDPM) and Westlake University 2022
Uruguay Universidad de la Republica Uruguay 2022
Indonesia Airlangga University 2020
Australia The Australian National University 2020
Italy Fondazione Istituto Italiano di Tecnologia 2018
Germany Ruhr University Bochum(RUB) 2017
USA University of Chicago 2017
India Indian Institute of Science Education and Research(lISER) Thiruvananthapuram 2017
Ireland University College Dublin 2017
India Panjab University 2017
Taiwan National Tsing Hua University 2015
USA The State University of New Jersey, Rutgers 2015
Korea Seoul National University 2015
China Peking University 2014
India Indian Institute of Chemical Biology 2009
Taiwan National Synchrotron Radiation Research Center 2007

Cuba Center for Genetic Engineering and Biotechnology 2003
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‘ Faculty and staff members ‘ 1956 Set up of a new laboratory in the

Technical Staffs
Male 3
Female 2

N

TOTAL 95
Male 67
Female 28
Researchers
Male 22
Female 12
Undergraduate
students T
Male 9
Female 7
TOTAL 146 (53)

Male 88 (26)
Female 58 (27)
*Numbers in the

parentheses indicate
overseas students.

Master’ s students

-

Professors
Male 13 Female 3

Associate Professors
Male 15 Female 3

Lecturers 1958
Male 2 Female 1
Assistant Professors
Male 12 Female 7
1962
Breakdown of foreign faculty and staff: 1972
China (5) South Korea (1) Germany (1)
UK (1) Netherlands (1) Taiwan (1)
Singapore(1)
1978
1988
Ph.D. students 2000
Male 35 2002
Female 21
2004
Affiliation:
Faculties of Science, Medicine, Engineering
Graduate Schools of Science, 201 0
Frontier Biosciences, Medicine, Engineering
Breakdown of overseas students: 201 2
USA (1) India (1) Indonesia (4) Egypt (2)
Kenya (1) Sri Lanka (1) Thailand (3)
Germany (1) Fiji (1) Brazil (1) South Korea (5)
China (32) 2016
2020

Joint research funds with companies and others

Male 44
Female 30
Grants and Budgets ‘
Subsidies 20 million yen

30 million yen

e

TOTAL (FY 2022)
1.27 billion yen

Contract research funds
570 million yen

Management
Expenses Grant
410 million yen

Scholarship donations
50 million yen

2022
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Faculty of Science for organic
chemical studies of proteins and i
amino acids (the predecessor of IPR) L eoiied o eianis
supervised by Prof. Shiro Akabori.

IPR was established as a Joint-use Research Organization,
composed of three divisions: Organic Chemistry, Physical
Chemistry, and Protein Metabolism.
IPR established the Peptide Center.
The crystal structure of bonito

heart ferrocytochrome c was

determined by Prof. Kakudo of : .
Atomic model of cytochrome ¢ from
bonito heart

IPR for the first time in Japan.
IPR established the Crystallographic Research Center.

IPR established the Research Center for Protein Engineering.
The Protein Data Bank Japan (PDB)) started its operation.
IPR established the Research Center for Structural and
Functional Proteomics.

IPR was transformed into a Research Institute of Japanese
National Universities under the National University Corpora-
tion Law.

IPR was certified as a Joint Usage / Research Center by MEXT.
IPR established the Research Center for State-of-the-Art
Functional Protein Analysis.

IPR’ s continued activity as a Joint Usage / Research Center
was approved by MEXT.

The atomic models of Cyto-
chrome c and Taka-amylase %

were registered as Chemical

Heritage authorized by the

Chemical Society of Japan.

IPR established the Research Center for Next-Generation
Protein Sciences.

IPR’ s continued activity as a Joint Usage / Research Center
was approved by MEXT.

IPR established the Advanced Data Science Center for

Protein Research.

Institute for Protein Research,

Osaka University

3-2 Yamadaoka,
Suita-shi, Osaka 565-0871, Japan

TEL:+81-6-6879-8594 (General Affairs Section)

www.protein.osaka-u.ac.jp/en/

Official Mascot of IPR, Osaka Univ.
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