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Mass spectrometry of proteins
- Native mass spectrometry and hydrogen/deuterium exchange mass spectrometry -
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1. Zhan, Y.Y. et al,, 2019, Nature Communications 10, 1440.
2. Noda, M. et al,, 2019, J. Pharm. Sci. in press.

3. Ishii, K. et al.,, 2018, BBA General subjects 1862, 275-286.
4. Kashida, H. et al,, 2018, J. Am. Chem. Soc. 40, 8456-8462.
5. Uchiyama, S. et al., 2015, J. Biol. Chem. 290, 29461-29477.
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Biophysics Seminar
at the 57" Annual Meeting of Biophysical Society of Japan
11:30-12:20, 24 September (Tue), Room G (lvory)

1. Recent activities of PDBj and wwPDB
PDBj & wwPDB D&EDFEIZDULNT
Genji Kurisu
Institute for Protein Research, Osaka University

The PDBj (PDB Japan, https://pdbj.org/) is a core member of the worldwide Protein Data Bank
(wwPDB, https://wwpdb.org/) and processes the deposited data from researchers in Asian
and Middle-east regions. In order to promote the recent “Data Science”, the wwPDB is
introducing several new policies: (i) Collection of ORCID (Open Researcher and Contributor
ID: http://orcid.org/) for contact authors has started already and login using ORCID will be
implemented in 2019, (ii) Visualization of ligand validation and electron density maps in the
wwPDB validation report was improved, (iii) PDBx/mmCIF format became mandatory for MX
deposition from July 1st, this year. These issues will be introduced at the Seminar.

2. New tools for editing and annotating structural data
Gert-Jan Bekker
Institute for Protein Research, Osaka University

Ever since the introduction of PDBx/mmCIF, the shadow of death has been looming over the
legacy PDB flat-file format. From July 1st 2019, deposition of PDBx/mmCIF formatted files
has become mandatory. However, as many users are still used to the legacy flat-file format,
we have developed a PDBx/mmCIF editor to help users transition to the new format. The
editor doesn’t require any installation and can be used from within a web browser at
https://pdbj.org/cif-editor. Users can load local files to edit and save them again, while the tool
validates the data with the dictionary. Concurrently, we have also developed a new archive
for computationally obtained data, which incorporates the same PDBx/mmCIF editor in
addition to our WebGL based molecular viewer Molmil for visualization. The Biological
Structure Model Archive is available at https://bsma.pdbj.org, where published entries can be
freely downloaded, while new entries can be submitted using users’ ORCID ID.

Protein Data Bank Japan Inzh\t(ute for PLoteln Besearckh, Osaka ;J1n|ver5|ty
https://pdbj.org 3-2 Yamadaoka, Suita, Osaka 565-0871, Japan

k TEL: +81-(0)6-6879-4311 )

-8217 -




dynamic
yBIOSENSORS & DKSH

FES57TRIBREYYBFREFESR
DKSHU v /\UkKXEH N\A(A T4V IR F—

BE: 98248 (N)11:30 - 1220 218 H&E (Fo/n—)

BRMIZRA v F 4595 DNA T/ L—ZBAN-EDYIEZER
SwitchSENSE®D Z#2 4

SwitchSENSE® - Biophysical Analysis with Electrical Switchable DNA nanolevers
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SwitchSENSE (&K 1Y@ Dynamic Biosensors #t2&%. DNA Z AWV =HLWWASFFyTT9/88—TF, ZON(FF
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Selected publications:

Methods 137-145, 118-119 (2017)
Scientific Reports 5:12066 (2015)
Analytical Chemistry 87:4538 (2015)
J. Phys. Chem. B 118:597 (2014)
Nature Commun. 4:2099 (2013)
Bioanal. Rev. 4 (2) 97-114 (2012)
JACS 134, 15225 (2012)

PNAS 107, 1397 (2010) NAFF v TEDDNAF/ LiN—
JACS 132,7935(2010)

Nano Letters 4, 1290 (2009)
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Analyses for prediction of protein stability in solution
-Structural stability, Colloidal stability and quantitative analysis for protein aggregation-
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Dr. Susumu Uchiyama

Department of Biotechnology, Graduate School of Engineering,

Osaka University Exploratory Research Center on Life and Living Systems,
National Institutes of Natural Sciences

BEODTOEREAEFIREZNRARUICK>TIOOFEL FIICHEIIS N 1980FEX TERR N FRERED FD
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Kooneh AIEBEEBRIENBVHEERENEIEL. Y E1—9—hER(IELZ2000FLIE S AIET —9 D
BRI ZEREUHUVER 7 FO—FH TSR BE TR ERS D FESHDOBRYERRICB VL THUED
FEEBOITND, —HEFEICRINYITY « =)L — i SR EDOBREOITERBEOPTIMANUU— RSN {EkE
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BN Ut BB DR HIE LT BEEDESNS FRIEEEREN. N\ T EEROREEIE. U1 )V DB
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Analytical ultracentrifugation (AUC) was invented by Dr. Svedberg more than 100 years ago and
extensively used until 1980 for the characterization and understanding of biological and synthetic
polymers in solution. Though electrophoresis and chromatography took over the role of AUC in
1980-1990s, after 2000 AUC have become an essential approach for the characterization and
understanding of the polymers due to higher precision and reproducibility of the newly released
instrument as well as high speed computing ability which enable us to conduct numerical analysis of
the AUC data. In addition, using the latest version of AUC instrument, OPTIMA, from Beckman-Coulter,
we can now perform highly reliable and high throughput analysis. In the seminar, I’ Il introduce principle
of AUC and then recent research examples such as quantitative intermolecular interactions, quality
control of biopharmaceuticals and size distribution analysis of viruses, together with the comparison of
results from AUC with those from other methods.

References
Takada, R.et. a/., 2018, Communications Biology 1, 165.
2. Uchihashi T, et a/., 2018, Nature Communications 9, 2147.
3. Uchiyama S. et a/., 2018, Biophy. Rev. 10, 259-269
4. Kabe, Y., et al. 2016, Nature Communications 7, 11030.
5. Ohto, U, et. a/. 2015, Nature 520, 702-705.
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Role of mass spectrometry in quality control of biopharmaceuticals

e ESH BSRE %4 Masanori Noda

[ #EEE / Abstract ]
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In recent years, research and development of biopharmaceuticals as typified by antibody drugs have been actively
conducted. In addition to the development of new biopharmaceuticals, development of biosimilars, which is a
generic product of biopharmaceuticals, has been actively carried out with the expiration of patent of the original
product in recent years. Therefore, this trend is expected to continue for a while. The major component of most
of such biopharmaceuticals is recombinant protein. Unlike low-molecular-weight pharmaceuticals, which have
been the mainstream in medicine until now, cultured cells are used for their production, and furthermore,
long-term storage of proteins without being denatured or altered is required. Therefore, it is necessary to
evaluate the characteristics of the protein such as the state of glycosylation, which is affected by the culture
conditions, and the evaluation of the chemical modification of the protein during storage, from the viewpoint of
quality control. These quality controls are based on the idea that “the quality must be established not only at the
final stage but also at each stage of the process, thereby obtaining consistent quality of the final product”
“Quality by design (QbD)"” approach. Therefore, it has been performed to confirm the quality of protein at each
process step using many analysis methods. Such analysis is very time consuming and labor intensive. Instead, the
use of peptide mapping is being considered. So far, peptide mapping has been treated as an analysis of classical
identification tests, but with the recent development of mass spectrometers and analysis methods, there is a great
deal of information that can be obtained by single measurement of peptide mapping. Therefore, an analytical
method based on peptide mapping called “Multi Attribute Methodology (MAM)” has been proposed. This is a
method by which it is possible to obtain additional information on glycosylation, chemical modifications
associated with storage, identification of disulfide bonds from one measurement of peptide mapping. In this talk,
I would like to talk about the role of mass spectrometry in the quality control of biopharmaceuticals, focusing on
this MAM analysis.
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Analysis for concentration of polymer/particle in solution
-A new technique “Multi Angle Dynamic Light Scattering-
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Mahamid etal., Science. 2016 Feb 26;351(6276):969-72.
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JEZ&: Alex Rigort (Product Marketing Manager, Thermo Fisher Scientific)

JERE: Cryotomography: a new imaging technique for cell biology to peer atthe
inner workings of cells

n EE:

Studying the molecular machinery of cells from atomic detail to the cellular context and
beyond is a great challenge for cell biology. This luncheon will highlight how cryo-electron
tomography allows to peer inside cells and see proteins in situ — in their unperturbed
functional environments — at high resolution and in 3D.

The best possible structure preservation is guaranteed by sample vitrification, a freezing
process so fastthatitpreserves structural integrity and functional interactions.
Introducing innovative and user-friendly instrumentation makes this cutting-edge
technology more applicable for cell biology. This lecture will introduce the suite of
instruments that enable Thermo Fisher Scientific’ s cryoelectron tomography workflow
as well as application examples from therecent literature.
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Step into the Unresolved: Versatile Tools Towards Real-time Single-molecule Biology

Jordi Cabanas-Danés, Bas Groen and Andrea Candelli (Lumicks B.V.)
Sep. 26th (Thu) 11:30 - 12:20 Place: 4F Room F (Marble)

Biological processes performed by proteins interacting with and processing DNA and RNA are key to
cell metabolism and life. Detailed insights into these processes provide essential information for
understanding the molecular basis of life and the pathological conditions that develop when such
processes go awry.

The next scientific breakthrough consists in the actual, direct, real-time observations and measurements
of the individual mechanisms involved, in order to validate and complete the current biological models.
Single-molecule technologies offer an exciting opportunity to meet these challenges and to study
protein function and activity in real-time and at the single-molecule level.

Here, we present our efforts for further enabling discoveries in the field of biology and biophysics using
both the combination of optical tweezers with single-molecule fluorescence microscopy (C-Trap).

We show the latest applications of these technologies that can enhance our understanding not only in
the field of DNA/RNA-protein interactions but also in the fields of molecular motors, protein
folding/unfolding, cell membranes and genome structure and organization.

These experiments show that the technological advances in hybrid single-molecule methods can be
turned into an easy-to-use and stable instrument that has the ability to open up new venues in many
research areas.
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