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Summary of State of WPI Center Project Progress (write within 2 pages)
1. Research Progress
At NanoLSI, we have been working on three major projects: (1) the development of novel nanoprobe
technologies especially for live-cell imaging, (2) nano-level understanding of basic cellular functions
and cancer, and (3) the establishment of a new research field "Nanoprobe Life Science" (Fig. 1).
(1) Development of novel nanoprobe technologies
Imaging at surfaces and inside of living cells: While improving the performance of the newly
developed techniques, we explored various biological applications and narrowed our efforts down to
the most promising ones that can provide insights otherwise inaccessible with existing methods. For
in-cell imaging, Fukuma succeeded in visualizing elasticity distribution changes of focal adhesions
during their growth and disassembling and they measured the cell-cycle dependence of nuclear
elasticity. For cell-surface imaging, Watanabe imaged structural and elasticity changes of filopodium,
lamellipodia, and microvilli-like structures of breast tumor cells during their migration using high-speed
SICM.
Nanoendoscopic analysis and manipulation: We have devoted continuous effort to develop
fundamental technologies relating to nanoendoscopic analysis and manipulation. Takahashi
established a technique for injecting reagents such as inositol lipids into cells for controlling organelle
functions and a technology for organelle collection with sub-microscale positional accuracy. Arai
expanded the availability of quantitative fluorescence lifetime imaging (FLIM)-based biosensors capable
of detecting intracellular signaling molecules such as ATP. Akine, Ogoshi, Maeda, and MacLachlan
developed new cyclic or helical compounds that could be used as molecular sensors and machines.
Modeling & simulation for nano life science: To provide a theoretical understanding of the AFM
data, several mathematical models have been developed for multiscale structures such as proteins,
cell membranes, chromosomes, and cell populations. Foster applied simulations to explore nanoscale
interfaces, organic materials, biominerals, and surface properties (Nat Chem 2023a, b, Phys Chem
Chem Phys 2023, J Phys Chem Lett 2023). Sumikama analyzed HS-AFM movies to elucidate
biological function of biomolecules such as a Na* channel (PNAS 2023a, Sci Adv 2023b, Nat
Commun 2023b, c). Flechsig developed new data assimilation methods ( Front Mol Biosci 2023,
Algorithms 2024) to advance integrative modelling for the atomistic understanding of biomolecular
HS-AFM observations (ACS Nano 2023a, Sci Adv 2023b, Nano Lett 2023a, Nat Commun 2024,
IntJ Mol Sci2024). Okuda proposed new mathematical models that describe the dynamics of three-
dimensional multicellular dynamics (EPJE 2023, Acta Biomater 2023, Sci Rep 2023, Plos ONE
2024).
(2) Nano-level understanding of cellular functions and cancer
Basic cell functions: Using HS-AFM and protein engineering technology, Matsumoto developed
high-performance MET-activating proteins using IgG-Fc and ubiquitin as scaffolds (Nat Biomed Eng
2023, Angew Chem Int Edit 2023h). They also discovered that MET is crucial for antiviral innate
immunity (PNAS 2023b). Wong highlighted the significance of NPCs in transport in glioblastoma
(GBM) (Cell Rep 2023). They used HS-AFM to analyze the structural dynamics of the SARS-CoV-2
ORF6 protein (J Phys Chem Lett 2023). They also investigated microtubules in a bio-SPM study
(Nat Phys 2023). Wong, Hanayama and Ando investigated the molecular properties of anti-spike
neutralizing antibodies (S Nab) and their interactions with SARS-CoV-2 spike proteins (Nano Letters
2023b). Hanayama conducted a study in which they produced extracellular vesicles (EVs) that
simultaneously expressed an anti-spike neutralizing nanobody (Pharm Res 2023a). Their current

Kanazawa University-1
Nano Life Science Institute



focus is on actively developing disigner EVs specifically designed to enhance immune responses against
tumors (bioRxiv 2023b). Toda and Kodera initiated a joint effort to visualize the nanoscale
dynamics of the Wnt-Afamin complex. Miyanari achieved the simultaneous visualization of chromatin
accessibility and epigenetic changes (Methods Mol Bio 2023) and created a low-input MNase-seq
technique to accurately characterize nucleosome occupancy (Gens & Dev 2023).

Cancer research: Oshima discovered the molecular process of cancer cell cluster movement by an
imaging study of tumor-derived organoids (Cancer Res 2024). Nakajima discovered that cancer
cell-derived EVs isolated using different approaches have distinct responses to the activation of
inflammatory cytokines in macrophages (Pharm Res 2023b). Hirao identified the molecular
pathways behind treatment resistance in lung cancer, which is mediated by the mitochondria-shaping
protein Opal (Cell Death Disease 2023). They also emphasized the importance of NAD+
metabolism in malignancies (Nat Comm 2023d). Yano devised a treatment strategy for lung cancer
by inducing a rearrangement of ROS1 (Cancer Med 2023). Sato emphasized the revelation of the
spatial and temporal coordination of molecular interactions that underlie gene expression (Nat Rev
Genet 2024).

(3) Establishment of the novel research field “Nanoprobe Life Science”

Extending capabilities of various Bio-SPM techniques: To maintain our current world-leading
position in Nanoprobe Life Science, we have been improving the performance and functionality of our
cutting-edge bio-SPM techniques. For high-speed AFM (HS-AFM) techniques, Ando developed a mass-
controller for the cantilever to achieve higher resonant frequency using photothermal excitation. Faster
and low-invasiveness HS-AFM imaging combining the previously developed OTI mode and dynamic
PID mode revealed a new intermediate state of Fi-ATPase, a rotational molecular motor protein.
Kodera improved the optical system for measuring the deflection of an ultra-small cantilever accurately.
For SICM techniques, Watanabe developed a low capacitance nanopipette probe with high S/N ratio,
thus facilitating high-speed SICM scanning, and Takahashi developed an organelle biopsy technology
that automatically collects cells and organelles using nanopipettes. For FM/3D-AFM techniques,
Fukuma enhanced the scanning speed of 2D and 3D FM-AFM without losing atomic-resolution-imaging
capability, allowing analysis of the dynamic properties of water and ions on various materials including
biological systems.

Nanoprobe studies on various life phenomena: To lead the development of the Nanoprobe Life
Science field, we worked on various transdisciplinary collaborations among the four major disciplines:
nanometrology, life science, supramolecular chemistry and computational science. The published
examples include bio-SPM studies of HGF receptor agonist (Nat Biomed Eng 2023), CaMKII
holoenzymes (Sci Adv 2023b), peptide self-assembly (ACS Nano 2023b, Small 2024), root hair
surface structures (Plant Cell 2023), on-surface synthesis of a covalent organic framework (Nat
Chem 2023a), mechanical properties of metastatic intestinal organoids (Small 2023a), SARS-CoV-
2 protein sensing (Nat Commun 2023d), and helicity inversion control of peptides (Nat Commun
2023a).

2. Generating Fused Disciplines

Both the top-down and bottom-up Transdisciplinary Research Promotion (TDRP) Grants were
continuously provided for the promotion of fused disciplines. The new top-down research themes were
set up and will be executed from FY2024.

3. Realizing an International Research Environment

The total number of papers by NanoLSI researchers in 2017-2023 was 1,014, of which 426 (42.0%)
were internationally co-authored papers. Various measures have been executed for internationalization,
such as outreach programs for external researchers, support for young overseas researchers to acquire
research funds, and promoting mobility of and career path for young researchers.

4. Making Organizational Reforms

The successful reforms of NanoLSI have been continuously executed, such as research professorships
for concentrating on research, a rigorous evaluation-based salary system, the tenure-track junior PI
program, and English-based administration. Gender balance among NanoLSI researchers has been
steadily improved.

5. Efforts to Secure the Center’s Future Development over the Mid- to Long-term
Roadmaps on 6 nanotechnology and 7 life sciences have been updated. The total amount of external
funds acquired in FY2023 by NanoLSI researchers was approximately 1,301 million yen.

6. Others

Thirty-one press releases of research outcomes were issued, of which 21 were also issued in English.
Outreach activities for students of Super Science High Schools have been executed.

Kanazawa University-2
Nano Life Science Institute



* Describe clearly and concisely the progress being made by the WPI center project from the viewpoints below.
- In addressing the below-listed 1-6 viewpoints, place emphasis on the following:
(1) Whether research is being carried out at a top world-level (including whether research advances are being made by fusing
disciplines).
(2) Whether a proactive effort continues to be made to establish itself as a “truly” world premier international research center.
(3) Whether a steadfast effort is being made to secure the center’s future development over the mid- to long-term.

1. Advancing Research of the Highest Global Level

* Among the research results achieved by the center, concretely describe those that are at the world’s highest level. In Appendix 1,
list the center’s research papers published in 2023.

* Regarding the criteria used when evaluating the world level of center, note any updated results using your previous evaluation
criteria and methods or any improvements you have made to those criteria and methods.

Outline Reserch Projects at NanoLSlI
Continuing from the last year, we worked

on the three projects shown in Fig. 1. 1. Development of Novel Nanoprobe Technologies
(1) We have been deve|oping bio-SPM |Imaging, analyzing, manipulating structures, dynamics and material

. . .. istributions at the surface and inside of live cells
technologies for visualizing the structures, [oeoutons atthe surface and elde of e cel

I

dynamics and chemical distribution inside and | [©Nanodynamics inside live cells | N |
at the surfaces of living cells. By the last year, | |@ Nanodynamics at surfaces of live cells | | |
we had Iargely Completed prOOf of principle of |® Chemical mapping inside and outside of cells |—]:|:|
the_ nev_Vly d_eveloped_ teC.hnlqueS_and eXPlor_ed |@Supramolecularnanoprobetechnologies || | | | | |
their biological applications. This year, while 1111
continuing to improve the performance and
functionality of the methods, we narrowed [P oS
dOWl:l the promISIng appllcatlons that may Understanding nano-level mechanisms of basic cellular functions and their
provide new insights that cannot be obtained |cancer-specific abnormalities
by other existing methods. Examples include a [ Basic cellular functions |
nuclear envelopathy study by Nanoendoscopy |
AFM and database construction by high-
throughput cell characterization by SK_:M- 3. Establishment of “Nanoprobe Life Science”
Although the development of the chemical Establishing new research field “Nanoprobe Life Science” for nano-level
mapping technique is slightly behind schedule, |understanding of various life phenomena by nanoprobe technologies
it has finally enter_ed the Stage_thEre it can be |® Nanoprobe studies on various life phenomenal _:I:I]
Used to explore blologlcal appllcatlons' I@ Extending capabilities of various bio-SPMs |_]:|:|

(2) We have been investigating nanoscale
. . I@Outreach and human resource development |_]]]:|:|:|
mechanisms of cellular functions and cancer

using bio-SPM  techniques. Life science R ISR [ Genen [ computation |

research with our world-leading = bio-SPM Fig. 1: Research projects at NanolLSI and contributions
technologies (e.g., HS-AFM, 3D-AFM and bio- frgm the four maicl)r dJisciDIines to each proiect.
SICM) continued to produce impactful
publications. Examples include HS-AFM analyses of HGF agonist (Nat Biomed Eng 2023) and CaMKII
(Sci Adv 2023a), FM-AFM analyses of peptide self-assembly (ACS Nano 2023b, Small 2024), and
nanopipette sensing of SARS-CoV-2 proteins (NMat Commun 2023d). Meanwhile, we have actively
explored applications of the newly developed live-cell imaging techniques to different life science
disciplines. In some of these projects, we started to seriously explore their medical applications.
Examples include immunotherapy by designer exosomes and diagnosis by supramolecular sensors for
1-MNA.
(3) We aim to establish the "Nanoprobe Life Science" field by creating a world-leading center for bio-
SPM collaborations. Continuing from the last year, we organized various symposiums, seminars and a
summer school, through which many researchers visited NanoLSI from all over the world and worked
on Bio-SPM Collaborative Research. In particular, we hosted the largest number of participants (32) for
the summer school since we started this program in 2012, highlighting the enhanced visibility of our
institute. To continue to lead the bio-SPM research community, we have been working on extending
the capabilities of our world-leading bio-SPM techniques. This year, major improvements were made
in the speed of these techniques. Examples include 70 fps imaging of actin fibers by HS-AFM, 20 fps
atomic-resolution imaging of mica by FM-AFM, and 1 fps subnanoscale imaging of calcite hydration
structure by 3D-AFM.

Achievements in FY2023 are summarized as follows.
- Papers: 193 (41.5 % internationally co-authored; 65 with an IF > 10; 88 with an IF > 7),
- Invited talks in int'l meetings: 63,
- Funding: 1,300,949,912 yen overall (30 grants > 10,000,000 yen).
These achievements are of the highest global level for an institute with 87 researchers (as of March
2024).

|® Modeling & understanding nanodynamics |

level Understanding of Cellular Functions and Cancer

|® Cancer development and progression
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(1) Development of techniques for measuring nanodynamics on the cell surface and
interior

(Development of nano-imaging techniques)

‘Measurement of nanodynamics on cell surfaces:

Various subcellular structures, such as filopodia lamellipodia, and microvilli, which are associated
with cytoskeletal motion and appear on the cell surface, are more commonly found in cancer cells than
in normal cells. However, the detailed movements of these structures at nanoscale resolution and their
connection to cell migration remain unexplored. Watanabe ef a/. investigated the subcellular structural
dynamics of breast tumor cells using high-speed SICM. They visualized and analyzed changes in the
shapes of filopodia lamellipodia, and microvilli-like structures. Their research revealed that these
subcellular structures exhibit both continuous and intermittent movements, characterized by phases of
progression and pause, during cell migration. Furthermore, they evaluated how local cell elasticity and
movements of subcellular structures collectively relate to the mechanisms of cell migration, providing
insight into cell migration by linking the movements of subcellular structures and local mechanical
properties of cells. This link could deepen our understanding of cancer metastasis.

Ichikawa et al. worked on the development of a method to label specific molecules using DNA
origami using AFM. They designed several DNA origamis and tested if they could be observed in AFM.
They found that a multi-layered triangle-shaped DNA origami works well. In order to label c-Met
receptors with the fabricated DNA origami, they inserted the SNAP-tag gene into the C-terminal region
of the c-Met gene. In the future, they will add benzyl guanine, which binds to the SNAP-tag, to the
DNA origami and establish the method to observe the single c-Met dynamics in living cells using AFM
imaging. They have also developed a new method to bind a FRET biosensor molecule to the tip of the
cantilever in order to detect local functional molecules using AFM. As a result of examining various
methods, they confirmed that it is possible to bind FRET biosensor molecules only to the tip of the
probe by using Celltak, which is an adhesive molecule used to stop cell migration. They are now
examining the simultaneous imaging of AFM and fluorescence and developing a new method of super-
resolution imaging for local functional molecules in the cell using AFM.

*Visualization of intracellular nanodynamics (nano-endoscopic observation):

(i) Nanoendoscopy AFM: So far, Fukuma et al. have developed Nanoendoscopy AFM (NE-AFM),
which allows insertion of a needle probe into a live cell and visualization of intracellular nanodynamics
and mechanics (Sci Adv 2021, STAR Protocols 2023). Last year, they reported direct imaging of
focal adhesion (FA) growth dynamics in a live cell. This year, they further visualized elasticity changes
and found that FAs are stiffened during their growth and softened while disassembling. They also
measured the cell-cycle dependence of the nuclear elasticity, and the preliminary results suggest
significant stiffening during the S-phase. This method is useful for the studies on various diseases
called nuclear envelopathies. To explore this possibility, Shimi, an expert in such studies, joined
NanoLSI and started investigating various diseases such as cardiomyopathy. Meanwhile, other
researchers in NanoLSI started to use NE-AFM. Kodera et a/. combined NE-AFM with HS-AFM and
successfully visualized actin fiber dynamics in a live cell. Okuda et al. started to apply NE-AFM to
understand synaptic interactions between neurons. Observing each neuron's 3D intracellular structure
and stiffness, they are now exploring its dynamics and roles
in neuronal communication and plasticity. Meanwhile,
Fukuma et al. continued their efforts to improve the NE-AFM
technologies. Examples include developments of anti-
fouling probe functionalization, home-built NE-AFM with FM
detection combined with a confocal fluorescent microscope,
a temperature-sensing technique with a nanodiamond
functionalized probe, analysis software to derive mechanical
properties from 3D-NE-AFM data, and optically controlled
nanomanipulator probes for local pulling or collection of
intra-cellular structures.

(ii) Deroofed cells: Franz (Jr. PI) is developing cell-
deroofing tools for opening the cell interior for SPM
exploration, while maintaining the functionality of the
exposed intracellular protein complexes. For instance, &*« ).
microsonication-based cell de-roofing was used in : o - Ve B i
combination with complementary fluorescence microscopy  Fig. 2: Verification of Ca“"-dependent
to visualize a novel localization of the small Ca?*-binding  S100A11 localization to actin stress fibers
protein S100A11 to actin stress fibers and focal adhesion  and focal adhesions in de-roofed cells.
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complexes (J Cell Sci 2024), identifying a new role of S100A11 in promoting adhesion site turnover.
Moreover, a mechanical single-cell de-roofing method was employed to expose the cytoplasmic side of
native cell membranes for investigating the structure and function of the ion and lipid channel
TMEM16F by HS-AFM imaging and AFM-based single-molecule force spectroscopy (SMFS) (Nat
Commun 2024). This approach revealed a structural and functional heterogeneity of the TMEM16F
channel which had escaped previous cryo-EM studies. While mechanical deroofing methods are suitable
for exposing relatively stable intracellular components like actin stress fibers, more delicate intracellular
protein assemblies and organelles require non-mechanical methods for minimally invasive cell
deroofing. To address this challenge, the Franz group is currently developing an electroporation-based
approach to create precise membrane incisions for nanoscale imaging inside living cells. (Fig. 2)

(Development of nano-endoscopic analysis and manipulation techniques)
‘Injection and sampling of substances using a nanopipette

The nanopipette of SICM enables direct injection of various substances into cells. Takahashi
performed injections of inositol lipids, which are closely associated with organelle functions but for
which caged compounds have not been established, in order to control organelle functions. Together
with Professor Shimizu of Tokyo Medical and Dental University, injections using PI4P nanopipettes were
conducted to study Golgi membrane-associated degradation (GOMED), a protein degradation
mechanism similar to autophagy of the Golgi apparatus. In GOMED, the dissociation of trans and medial
Golgi was observed, but introducing PI4P into the Golgi apparatus was found to inhibit this dissociation.
Additionally, by introducing organic electrolytes into the nanopipette and applying voltage, control of
nanopipette interfacial tension was achieved. This phenomenon enables control of sample collection
volumes at the atto-liter level using nanopipettes. The combination of SICM and this collection
technology allows for organelle collection with sub-microscale positional accuracy. Through
collaborative research with Associate Professor Hirabayashi of the University of Tokyo, mitochondria
present in axons and dendrites were collected, and upon confirming the expression state of mtDNA, it
was found that mitochondria in axons lack mtDNA (bioRxiv 2024). Furthermore, Takahashi is
collaborating with Arai to develop fusion technology between FLIM and SICM, with plans to investigate
the relationship between concentrations of ATP and GTP and gene expression. (Fig. 3)

*Analysis of nano-distribution of physical properties using a molecular sensor

Arai et al. expanded the availability of quantitative F,F,-ATPase ¢ subunit
fluorescence  lifetime  imaging  (FLIM)-based , WA * o are
biosensors capable of the detection of intracellular 4 ' ;\ .,‘\:4 bound
signaling molecules. Notably, the collaboration study ‘2 O ? e
/, ¢ » Fotrm

with Oshima exemplified the utility of FLIM-ATP
biosensors in discerning cancer cells at different JStaA yat
metastatic stages, leveraging cytoplasmic ATP level as FLIM-ATP Biosensor
a distinguishing factor (bioRxiv 2023a) (Fig. 3). This
progress sets the stage for broadening the analytical
capabilities available for examination of genes of
interest alongside nanopipette technology with
Takahashi. Such integration facilitates spatial-
temporal metabolomics and transcriptomics in various
applications. e
Maeda and Zhang et a/. successfully demonstrated " Fiorescance Lietme High metastasis Lc
that .SICM glass-pipettes filled V.Vi.th the. polymer gel Fig. 3: FLIM-based biosensors to quantify ATP in
bearing the carboxylate-modified pillar[6]arene-  cancer cells with different metastasis states.
based sensor as the pendants can specifically detect
the oncometabolite 1-MNA (1-methylnicotinamide) with a very high-sensitivity based on changes in
the ion current passing through the pipette. They also developed new stimuli-responsive helical
polymers, which can be potentially applied for a highly sensitive chirality sensing system toward various
chiral compounds (Chem Commun 2023, JACS 2023a, Angew Chem Int Edit 2023a).
MacLachlan et al. developed cellulose nanocrystals (CNCs) that are functionalized with metal organic
framework (MOF) crystals. When porphyrins within the structure were metallated, these polymer-
coated CNCs could be used for catalytic reactions. As CNCs have the potential to be used as tips for
nanoprobes, this work illustrates a new way to functionalize the tips for various applications and
sensing (Angew Chem Int Edit 2023b). MacLachlan et al. also studied supramolecular polymer
structures that may be useful for catalysis and sensing. They discovered that trimetallic complexes
with a benzenetris(amide) core self-assembled into nearly monodisperse 1-D fibres with excellent

Kanazawa University-5

FLIM image of intestinal
tumor samples

C6  sc4

Nano Life Science Institute



length control (ACS Appl Nano Mater2023). Ogoshi et al. have achieved pillar[n]arene-based chiral
supramolecular assemblies (Angew Chem Int Edit 2023c, d JACS 2023b, c), water-transportation
channels (Angew Chem Int Edit 2023e), functionalization of pillar[n]arenes (Angew Chem Int
Edit 2024a, JACS 2023d, JACS 2024), and capture of fluorocarbon gases by pillar[5]quinone
crystals (Adv Funct Mater 2024).

*‘Nano-manipulation using molecular machines

Arai et al. established a near-infrared (NIR) light-operated molecular machinery, comprising nano-
sized vesicles, enabling the manipulation of local concentration of neurotransmitter within targeted
areas. To validate the effectiveness of this molecular machinery, they created an imaging platform
using Drosophila brain to visualize neural activities, which is an important milestone (JACS 2023e).
That could be extended in future applications using such molecular machines.

Akine et al. developed a new molecular machinery system in which the triple-helical molecular
chirality can be inverted upon stimulation with alkali metal ions. The inversion speeds can be both
accelerated and decelerated by selecting suitable alkali metal ions (Sc¢i Adv 2023a). Akine and
MacLachlan et al. also successfully controlled the molecular chirality inversion speeds using a different
strategy. They introduced one or two stapling groups into a-helical peptides to slow down the helix
inversion and found that double stapling can practically stop the helix inversion (Nat Commun 2023).
MacLachlan et al. developed a different type of molecular machinery like a flytrap that can bind and
release ions. Based on a dimeric structure with Pt---Pt bonds, these molecules are capable of binding
to alkali metal cations, and can subsequently release them upon exposure to light (Angew Chem Int
Edit 2023f). Maeda et al. succeeded in developing useful methods of synthesis for linear and cyclic
helical poly(diphenylacetylene)s with high molecular weights having functional groups. This will
contribute to the development of molecular machines for nano-manipulation since helical
poly(diphenylacetylene)s bearing functional pendants can show spring-like elongation and contraction
in response to external stimuli (Angew Chem Int Edit 2023g, Macromolecules 2023a).

(Understanding measurement principles of newly-developed nano-probe techniques and
life phenomena by means of mathematical/computational sciences)
‘Surface and interfaces at the nanoscale (Foster)
The Adam S. Foster Laboratory uses a range of
simulation methodologies (including machine learning,
molecular dynamics and quantum simulations) to
investigate various problems at nanoscale interfaces.
Recent work has focused on simulating Scanning Probe
Microscopy in the characterization of designer organic
materials (Nat Chem 2023a) and understanding the
role of molecular adsorption in the structure of
biominerals (Phys Chem Chem Phys 2023, J Phys Fig. 4: Molecular dynamics simulations of the
Chem Lett 2023). They have also studied how the in?e,face between g water droplet and a self-
wetting properties of surfaces can be tuned by the  assembled organic layer.
adsorption of self-assembled organic layers (Fig. 4, Nat

Chem 2023b).

*Analyses of HS-AFM movies to elucidate the functions of biomolecules (Sumikama)
Sumikama et al. published papers, in which HS-AFM Closed state ¢ Open state

movies were analyzed using statistical mechanics to °o o Na* channel o

reveal the functions of biomolecules. The free energy o .'ﬂ’”' a-

landscapes were estimated for TRPV1 channel motions ¢ & %Q p& Open ™o ) &-

(PNAS 2023a), and the collective rotational motions of ‘ 7L
CaMKII were clarified (Sci Adv2023b). HS-AFM revealed  © ©° ms p
that the voltage sensor domains (VSDs) in a Na* channel # fﬁ &o &.
dissociate from the pore domains, and dissociated VSDs

form a dimer via inter-channel interactions. A novel gating Tk

mechanism was proposed by calculating possibilities of 6 y
network formation via inter-channel connection (Fig. 5, Y .
Nat Commun 2023b). Molecular dynamics simulations AFM image AFM image

combined with AFM simulator helped to validate HS-AFM  Fig. 5: A proposed gating mechanism of a
measurements. The group also published a paper about  Na* channel by formation of inter-channel
Na* ion permeation and the selectivity mechanism  network (left) and its disconnection (right).
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through a Na* channel (Nat Commun 2023c) and a review about computation of AFM images of
biomolecules (Biophys Rev 2023).

‘Data assimilation for atomistic understanding of HS-AFM observations (Flechsig)

The Flechsig group has developed a physical model and computational method to explain
biomolecular placement on AFM substrates and dynamic stability under tip-probed HS-AFM imaging
based on electrostatic interactions (Front Mol Biosci 2023). As an important step for automatized
interpretation of scanning probe observations, they developed GPU-based computation of simulation
AFM (Algorithms 2024), which allows efficient construction of big-data training sets for planned
applications of machine learning to HS-AFM data. ey r———

Applications of their previously developed | -
methods for data assimilation and integrative e
modelling with HS-AFM observations allowed
detailed understanding of functional biomolecular
dynamics for 1) Cas9-RNA-DNA endonuclease (ACS
Nano 2023a), 2) CaMKII protein complex (Sci Adv
2023b), 3) E6AP ligase (Nano Lett 2023a), 4)
TMEM16 membrane transporters (Fig. 6, MNat Fig. 6: Data assimilation methods to infer
Commun 2024), 5) Laminin proteins (Znt J Mol at%mistic dynamics from HS-AFM measurements.
Sci 2024), 6) EML4-ALK protein complex ((cancer
research) (under revision), and 7) MET receptors (cancer research). Combining modelling and HS-
AFM experiments of the myosin V motor, they proposed a paradigm changing model for energy
transduction in molecular motors (under revision). Making leading contributions to the field, they
published invited topical reviews (Curr Opin Struct Biol 2023, Annu Rev Biophys 2024).

*Modeling multiscale cell dynamics from cytoskeletal to multicellular systems (Okuda)
The Satoru Okuda Laboratory proposed new Microsea e deomistion —

Particle-based microtissue model
mathematical models that describe the 3D ool , &
multicellular dynamics. To calculate long-term : [Ola  parice AN
multicellular dynamics during cell proliferation, ) i s> N %

they proposed a cell proliferation model for [ Smviated muliceliardynamics
nonconservative fluid membrane (EPJE 2023).
Moreover, by combining the particle-based
model with biological experiments, they revealed etached from substrat
the mechanism of cell detachment from the 3D-  Fig. 7: A computational method to simulate multicellular
structured dish surface (Acta Biomater2023). dynamics on scaffolds, addressing cell detachments.

In this model, they simplified 3D multicellular

structures to be particles and their topological connection network (Fig. 7). Furthermore, they proposed
estimation methods of spatial gene expressions and mechanical stress within tissues (Sci Rep 2023,
Plos ONE 2024), bridging the gap between microscopic molecular dynamics and macroscopic cell
and tissue dynamics.

(2) Nano-level understanding of basic cellular functions and cancer-specific abnormalities
*Cell membrane receptor engineering and dynamics (Matsumoto)

The Matsumoto group has been
investigating 1) dynamics of growth factor
receptor (MET) activation and 2) creation and
AFM proving of growth factor receptor agonists
capable of activating MET/HGF receptor, using
molecular engineering and cyclic peptides. In
FY2023, MET-agonists were created, using IgG-

Fc and ubiquitin proteins as scaffolds into which £ | [ ek 1Py
MET-binding peptides are incorporated (Fig. 8, - =
Nat Biomed Eng 2023; Angew Chem Int IS b %

Edit 2023h). The HS-AFM analysis proved that
the MET-agonist induces MET dimer formation,
an essential molecular event for its activation.  Fig. 8: MET receptor activation by newly created
They also revealed that MET is essential for  designer receptor agonist (aMD4-Fc).

anti-viral innate immunity (PNAS 2023b).

Q MET-binding peptide (aMD4)  _\yra

&~ Ubiquitin Q 1gG-Fc Q

1.0s 25s

- -
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‘Intracellular trafficking (Wong)

The control of intracellular trafficing is critical for cell growth and differentiation. Nuclear pore

complexes (NPCs) are multi-protein turnstiles that regulate nucleocytoplasmic trafficing. Recently,
Wong et al. reported genomic amplification of NUP107, a component of NPCs, in glioblastoma (GBM)
and showed that nuclear pore protein NUP107 is overexpressed simultaneously with MDM2, a critical
E3 ligase that mediates p53 degradation. Depletion of NUP107 inhibited the growth of GBM cell lines
through p53 protein stabilization. Their findings established roles of NPCs in transport surveillance and
provide insights into p53 inactivation in GBM (Cell Rep 2023). In an interdisciplinary project with the
Hanayama and Ando groups, using HS-AFM, they elucidated the molecular property of an anti-spike
neutralizing antibody (S Nab) and its interaction with spike proteins of SARS-CoV-2. The dynamic S
Nab—spike protein interaction at the receptor-
binding domain (RBD) induces neither RBD
opening nor S1 subunit shedding. These findings
indicated that the S Nab could have a negligible
risk of antibody-dependent enhancement (Fig. 9,
Nano Letters 2023b). They also investigated
the structural dynamics of ORF6 protein of SARS-
CoV-2. ORF6 oligomers were ellipsoidal and
readily assembled into ORF6 protofilaments in  Fig. 9: HS-AFM visualization of dynamic anti-spike
either a circular or a linear pattern hijacking neutralizing antibodies (S Nab) and Spike (S) protein
nuclear pore proteins. ORFS self-sssembly coud  [leecio, |, eresenite s of HoAF noee
be necessary to sequester host fa!ctors ar)d the receptor-binding domain (RBD) of recombinant S
causes collateral damage to cells via amyloid  protein.
aggregates (J Phys Chem Lett 2023). In a bio-
SPM project, collaborating with Austrian researchers, Wong et al. also elucidated how the flexibility,
density and chirality of the active filaments affect their collective behavior. Their findings shed light on
the fundamental properties of active chiral matter and explain how treadmilling FtsZ filaments organize
during bacterial cell division (Nat Phys 2023).

*Cell communications via extracellular vesicles (Hanayama)

The Hanayama group has pioneered a methodology enabling the targeted expression of proteins
on extracellular vesicles (EVs) through genetic modification techniques. EVs bearing the SARS-CoV-2
spike protein on their membrane surface were engineered, leading to a collaborative investigation with
the Wong group to elucidate the mechanism of action of anti-spike neutralizing antibodies using high-
speed AFM (Nano Lett 2023b). Additionally, they have engineered EVs concurrently expressing anti-
spike neutralizing nanobody and the antiviral growth factor interferon-beta, demonstrating their
potential as therapeutic agents capable of concomitantly inhibiting viral infection and replication
(Pharm Res 2023a). Through the application of these methodologies, they are actively pursuing the
development of designer EVs tailored to augment anti-tumor immune responses (bioRxiv 2023b),
with the aim of developing EV formulations.

*Morphogenesis - a bottom up and mechanical approach (Toda)

Toda et al. have been working on the mechanisms of how interacting cells organize tissue
morphologies. In FY2023, they have engineered synthetic reaction diffusion circuits between
mammalian cell lines to explore minimal programs for spontaneous pattern formation. They found that
a combination of membrane-tethered activator and soluble
inhibitor can generate reaction diffusion patterns, and that Conventional ___ 7min 11min
coupling reaction diffusion with cell adhesion reduced pattern o_s.j *
fluctuations. In addition, to understand how the diffusion of aa(\/WWA WMJWN‘ WMMN‘A
signaling proteins is regulated, they have started a collaboration |
with the Kodera group using HS-AFM to visualize the nano-level
dynamics of Wnt-Afamin complex and to study how Afamin and
lipid-modified Wnt form a stable and soluble complex.

“21.0 center 1.0-1.0 center 1.0-1.0 center 1.0kb

‘Transcriptional regulation and epigenetics (Miyanari)

Miyanari et al/ have been studying roles for chromatin
dynamics in transcriptional regulation, which is crucial for cell e
lineage allocation in mammalian development. They have 0o 12 001z 00 a2
succeeded in simultaneously visualizing chromatin accessibility =~ Fig. 10: Low-input MNase-seq profiling
and epigenetic modifications; both  are key chromatin  ©f mouse embryos.
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signatures in the regulation of transcription (Methods Mol Bio 2023). They also studied nuclear
structure of mouse early embryos, especially focusing on H3.3, a histone variant. They developed a
low-input MNase-seq to profile nucleosome occupancy during embryo development and found that
Yy1, a transcription factor, plays a major role in remodelling nuclear-organization in the development
process (Fig. 10, Gens & Dev 2023).

*Oncogenes and Cancer Cell Dynamics (Oshima)
Oshima et al have identified the
biological mechanism of cancer cell cluster
migration by imaging analysis using tumor-
derived organoids (Cancer Res 2024). A A LN — N 4,
novel concept of polyclonal metastasis has a N
been proposed, in which cancer cell clusters
migrate from the primary site towards
distant organs. Their study confirmed the
concept using the /7 vifroorganoid modeling  fig. 11: TGF- family cytokine Activin treatment induced
system for the first time. Treatment with morphological changes of the intestinal tumor-derived
TGF-B family cytokine caused drastic organoid tumor (AKTP) with multiple protrusions. Confocal
morphological Changes of Organoid tumors imag_e of im_munochemistry with E-cadherin antibody
with multiple protrusion formation (Fig. 11).  confirmed partial EMT.
Such protrusions are thought to be prior step for cluster migrations. Importantly, p53 gain-of-function
mutation is a basic requirement for TGF-B-induced cluster migration. These results significantly
expanded our knowledge about the process of cancer metastasis.

Actvin treatment
Control Bright field Confocal image (Ecad)

AKTP tumor

‘Development of DNA aptamers as anti-cancer molecules (Nakajima)

Nakajima et a/. have successfully developed DNA aptamer molecules targeting ADAR, an enzyme
catalyzing RNA editing, the abnormal expression of which is relevant to cancer development. By
collaboration with the Kodera group, they clarified the molecular dynamics of the binding of DNA
aptamer to ADAR dimers by HS-AFM. Furthermore, they have developed an aptamer-based PROTAC
(Proteolysis Targeting Chimera), which can knockdown ADAR in the cancer cells. Interestingly, the
aptamer-based PROTAC significantly suppressed the proliferation of cancer cells. By collaboration with
the Fukuma group, they clarified by AFM that cell elasticity was decreased by the knockdown of ADAR,
supporting the involvement of ADAR in cancer malignancy. In addition, they found with the Hanayama
group that cancer cells-derived EVs prepared by different isolation methods show dissimilar responses
for the induction of inflammatory cytokines in macrophages (Pharm Res 2023b).

‘Development of cancer therapeutic technology (Hirao)
Hirao et al have recently elucidated the
molecular mechanisms underlying drug resistance
in lung cancer, mediated by the mitochondria-
shaping protein Opal (Cell Death Disease
2023). Their research revealed that cells resistant
to anti-cancer therapy exhibited elongated
mitochondria with narrower cristae (Fig. 12),
attributed to the up-regulation of Opal. Genetic
or pharmacological inhibition of Opa1l reversed the o g
mitochondrial morphology changes and sensitized B3 — S e o
the cells to therapy. Additionally, they highlighted  Fig. 12: Abnormalities of mitochondrial morphology
the critical role of NAD+ metabolism in the in cells exhibiting drug resistance. Left: Elongation
malignant properties of cancers (Nat Comm of mitochondria; Right: Narrow cristae lumen
_202:_’;d). In their efforts to advance innovative ggf:r:\t';d cgéhfprczs;_‘c’tant cells (PCIM2) compared to
imaging technology, they evaluated the
performance of a novel sensor for detecting a niacin metabolite in human samples. The sensor
exhibited notable advantages in diagnosing cancer-associated metabolic disorders. These discoveries
are expected to propel the development of nano-pipette imaging technology, thereby deepening our
understanding of the mechanisms governing malignant traits in cancer cells.
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‘Development of therapeutic approach to lung cancer S -y
(Yano) Fibroblast , W/@ . \
Yano et al. developed a therapeutic approach to lung y ////// %
cancer with ROSI- rearrangement targeting a ’//
microenvironment derived growth factor, hepatocyte growth / /

factor (HGF) (Cancer Med 2023). They found that
fibroblasts in the tumor microenvironment could produce :

HGF and induced resistance to ROS1 kinase inhibitor. HGF- Fusion partner I— RAETSTRI
induced ROS1 tyrosine kinase inhibitor (TKI) resistance was

reserved by the active-HGF-specific macrocyclic peptide HiP- ROS1-TKI ,

8 or the MET-TKI (Fig. 13). These findings suggest a new ‘ l
therapeutic approach consisting of ROS1 inhibitor and ROS1
HGF/MET-inhibiting compounds. Survival signal

. . . Fig. 13: HGF/MET inhibitors reverse
‘RNA Therapeutics for nonsense-associated Genetic resistance to ROS1 inhibitor induced by

Disorders & Development of Single-molecule fibroblast-derived HGF in ROS1-
imaging application (Sato) rearranaed luna cancer.

Nonsense mutations give rise to numerous human
genetic disorders. One clinical treatment strategy for nonsense mutations is nonsense suppression
therapy, which aims to restore functional proteins by introducing nonsense suppression at the mutation
site within disease-causing transcripts. However, a significant limitation in the recovery of disease-
causing nonsense genes is the marked reduction of mRNA abundance caused by nonsense-mediated
mMRNA decay (NMD).

Sato et al. have been developing a novel RNA therapeutics approach targeting nonsense-associated
mRNA and NMD using a unique single-cell NMD reporter. They have also pioneered a cutting-edge
single-molecule imaging approach to detect dynamic mRNA decay processes in real-time. Advances in
single-molecule fluorescence imaging have facilitated the real-time observation of individual gene
regulatory components in living cells and organisms. They also underscore how these cutting-edge
imaging technologies have unveiled the spatiotemporal coordination of molecular interactions
underlying gene expression (Nat Rev Genet 2024).

(3) Establishment of a new research field: nanoprobe life science
(Further improvement of Bio-SPM technologies)
*HS-AFM technology

To expand the range of biological samples and dynamic phenomena that can be studied with HS-
AFM, the HS-AFM team has been trying to further increase the imaging rate since 2017. Ando and
Fukuda have already developed the Only Trace Imaging (OTI) mode, which eliminates retrace imaging
during backward X-scanning. They have confirmed that the combination of OTI and dynamic PID
control is effective in reducing tip perturbation of the sample. They also developed the mass control
method for cantilever by using photothermal excitation, which can increase the cantilever resonant
frequency from 1.2 MHz to 2.3 MHz. As a result, actin filaments and microtubules could be imaged at
70-100 fps. Using Fi-ATPase, they have confirmed that faster imaging can capture short-lived
intermediate states, allowing new discoveries. In addition, improvements on the various devices (Z-
scanner, amplitude-detector, cantilever, and so on) in the HS-AFM system have been made. This year,
continuing from last year, Kodera and his colleagues worked on the improvement of the optical beam
deflection system to obtain an accurate deflection signal of the ultra-small cantilever. Consequently,
the lengths of the major and minor axes of an elliptical laser spot shape became ~1.1 ym and ~0.8
pUm, respectively. The area of laser spot on a cantilever could be reduced to ~10% of that of a
conventional system, allowing them to use a smaller cantilever with a higher resonant frequency. In
addition, by employing the radio-frequency modulation method, the deflection of an ultra-small
cantilever can be detected with a higher signal-to-noise ratio in the optical feedback noise-free manner.
Collaboration with a cantilever manufacturer is also progressing. This collaboration will soon produce
smaller cantilevers with resonant frequencies of 3—4 MHz in water, while keeping the spring constant
small at 0.1-0.2 N/m. Thus, exceeding 100 fps seems to be a realistic goal.

*Scanning ion conductance microscopy (SICM)

Watanabe et al. developed a nanopipette probe with low capacitance, which enhances the signal-
to-noise ratio, thus facilitating high-speed scanning in SICM. In this probe, a tube encases the
nanopipette tip with glue. This configuration effectively traps air bubbles around the tip, significantly
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reducing the capacitance that arises at the interface between the PR LN
liquid and the pipette surface. They have successfully reduced the oR P Lo 4
capacitance to approximately 0.5 pF or less without sacrificing the 0404 Vo ®s <0y
quality of SICM imaging, regardless of the depth at which the ¥ 4 QP L IR
nanopipette is immersed in the liquid. N B ) V4L Y POy
Comprehensively understanding the distribution of subcellular-level \ & o B

and fractionated biomolecules is crucial for analyzing biomolecules I8 waa B
other than genes that cannot be amplified. By utilizing machine 923 "o "
learning, it becomes possible to obtain positional information of cells 74 99509 of PR 4
and organelles from images captured by inverted microscopes. ool 0@ N m ¢
Leveraging this positional information, Takahashi et al are D fif € DA AL Sh
developing organelle biopsy technology that automatically collects  Fig. 14: Automated identification
cells and organelles using nanopipettes. Already, they have  of cell nuclei using machine
established techniques for collecting organelles using nanopipettes  €3mMing.

based on specific structures such as the leading edge of cells,

organelle identification, and utilizing voltage or pressure (Fig. 14).

‘Improvement of FM/3D-AFM imaging speed

So far, Fukuma et a/. developed in-liquid frequency modulation AFM (FM-AFM) and 3D-AFM, making
it possible to image atomic-scale surface structures and 3D hydration structures at solid-liquid
interfaces. Since then, they have been making efforts to enhance the speed without losing atomic-
resolution-imaging capability. This year, they succeeded in 20 fps atomic-resolution 2D FM-AFM imaging
of mica in PBS solution, revealing the line-shaped irregularity in water or ion adsorption. In addition,
they succeeded in 1 fps 3D-AFM imaging of calcite in water. These capabilities should allow analyses
of the dynamic properties of water and ions on various materials including biological systems.

(Nanoprobe studies on various life phenomena)
i) Creation of high-performance artificial growth factor applicable for the treatment
of intractable diseases (NVat Biomed Eng 2023, Sakai, Imamura, Shibata, Matsumoto, IF:

281) . | A einder famaeensh D
By incorporating cyclic peptide aMDa .~ awps  amDaFc

sequences that bind to the MET alle &C°

transmembrane receptor for hepatocyte ﬁ’“ﬁ\\ a-\x\\gk

growth factor (HGF) into scaffold protein M SR W

(IgG-Fc),  high-performance artificial N e

growth factors were created that have the \\\\W "",{'/‘/‘«1

) % Fc molecule

same activity as the natural growth factor
but are highly stable in blood for a long B tongactng C BBB-penetrating
time or can pass into the brain. High-speed g R
AFM revealed that these agonists dimerized ) ¥
the MET receptors, suggesting the
induction of biological responses similar to
those induced by the natural ligand. These
results may allow for designer protein Y
therapeutics with enhanced stability and
pharmacokinetics. (Fig. 15)

A 2
“ MET &

receptor

Fig. 15: MET receptor activation by newly created designer
receptor agonist (aMD4-Fc).

i) Imaging single CaMKII
holoenzymes at work by highspeed atomic force microscopy (Sci Adv 2023b, Sumino,
Sumikama, Flechsig, Puppulin, Kakuta, Ogoshi, Umeda, Kodera, Shibata, IF: 13.6)

Ca?*/calmodulin-dependent protein kinase II (CaMKII) has long been central in synaptic plasticity
research. CaMKII is a dodecameric serine/threonine kinase that has been essentially conserved across
metazoans for over a million years. While the mechanisms of CaMKII activation have been extensively
studied, its detailed behavior at the molecular level has not been clarified. Here, high-speed atomic
force microscopy was used to visualize the activity-dependent structural dynamics of rat/hydra/C.
elegans CaMKII in various states at nanometer resolution. Among the species, rat CaMKII underwent
internal kinase domain aggregation in an activity-dependent manner and showed a higher tolerance
to dephosphorylation by phosphatase. Our findings suggest that mammalian CaMKII has evolutionarily
acquired a new structural form and a tolerance to phosphatase to maintain robust CaMKII activity for
proper neuronal function. (Fig. 16)
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Fig. 16: Sequential HS-AFM images of rat CaMKIIa. White arrowheads indicates kinase domains with arbitrary
numbers. White arrows indicate the kinase domains in motion Frame rate, 3.3 frames/s.

i) Molecular scale structure and kinetics of layer-by-layer peptide self-organization
at atomically flat solid surfaces (ACS Nano 2023b, Yurtsever, Sun, Fukuma, Watanabe,
IF:17.1; Small 2024, Yurtsever, Miyazawa, Miyata, Sun, Maeda, Fukuma, IF:13.3)
Understanding the mechanisms of self- Nead
organization of short peptides into two- and three- FuY. ?:QN L T T
dimensional architectures is of great interest in the *& % #MXLE sl
formation of crystalline biomolecular systems and 1 ) E ey

~

GrBPS Amphiphilic Tail

JRA
their practical applications. In this study, they used r?}Z‘:‘ B nd oot Hyrophie 4 “hromati s,
a graphite-binding dodecapeptide, GrBP5, and ' 0 ‘(m) N e
recorded the self-organization process of its first "%, <., ™) o
=y SR oy

two layers on a HOPG surface in an aqueous
solution using FM-AFM /n situ. Their observations
suggest that the first layer forms homogeneously,
generating self-organized crystals with a lattice
structure in contact with the underlying graphite.
The formation of the second layer is mostly
heterogeneous, triggered by the crystalline defects
on the first layer, growing row-by-row to establish
nominally diverse biomolecular self-organized
structures with transient crystalline phases (Fig.
17). Self-assembled peptide crystals are composed
of either singlets or doublets, establishing PI and
P2  obligue lattices, respectively, each
commensurate with the underlying graphite lattice with chiral crystal relations. This work offers
fundamental guidance in designing organized molecular-scale genetically coded and controlled
nanostructures for use in hybrid surface technologies, such as protein and peptide arrays,
bioelectronics, and biomolecular logic devices.

Graphite

7 4

The amino acid sequence of the
dodecapeptide and schematic representation of the
possible surface phenomena. Molecular resolution

Fig. 17:

AFM  images of  self-assembled
nanostructures, acquired in water.

peptide

iv) The SYP123-VAMP727 SNARE complex delivers secondary cell wall components
for root hair shank hardening in Arabidopsis (Plant Cell 2023, Watanabe-Nakayama,
Konno, IF: 11.6)
Root hair formation involves tip growth and the - o

concomitant hardening of the shank by producing a

a secondary cell wall layer to form an elongated
tubular structure. However, little is known about
the secretion of secondary cell wall materials in the
root hair shank. They observed increased
localization of SYP123 at the plasma membrane
(PM) of the subapical and shank zones compared
with the tip region in elongating root hairs. The
syp123 and vamp727 mutants exhibited reduced
shank cell wall stiffness due to impaired secondary
cell wall component deposition (Fig. 18a, b).
Inhibition of PtdIns(3,5)P2> production impaired
SYP123 localization in the PM and SYP123-

o

Stiffness (MPa)

:
& .4
| il

Fig. 18: Root hair surface structure as observed using
AFM (a). Cell wall stiffness of root hair shank (b). The

mediated root hair shank hardening, and root hair
elongation in syp123 mutant is insensitive to the
PtdIns(3,5)P2 synthesis inhibitor. SYP123 interacts

models of the secretion of primary cell wall (c) and
secondary cell wall (d) components via SYP123 and
VAMP727 on FAB1 endosomes.
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with both VAMP721 and VAMP727 (Fig. 18c, d). In conclusion, the SYP123/VAMP727-dependent
secretion system delivers secondary cell wall components for hardening the subapical zone and shank
of Arabidopsis root hairs (Fig. 18c, d).

V) On-surface synthesis of disilabenzene-bridged covalent organic frameworks (/VNat
Chem 2023a, Foster, IF: 21.8)

Substituting carbon atoms with silicon atoms in organic molecules/materials has long attracted
attention as a way of modifying the aromatic and

electronic properties of molecules/materials. . ss Soe ' - -~

While graphene analogues, such as graphene

nanoribbons and doped-graphene, have been |-{+ < /\ 3 /-'SLQ

reported to exhibit exotic properties, syntheses |~ ?; .

of two-dimensionally  conjugated  porous ‘ . ‘ l
graphene with atomically precise Si-substitution — 40

remain a major challenge. In this work, G\
syntheses are presented of two-dimensional and -

N
linear covalent organic framework (COF) e 3 )
substructures linked with 1,4-disilabenzene BZ(pm) 136 B

(CsSi2). A combination of high-resolution . _ _ _
scanning probe microscopy, photoelectron (Flg.hl?: Comparison ofbexperlmental (left) and smt;latﬁd

. I right) scanning probe microscopy images of the
spectrogcopy and denS|ty. functional theory disilabenzene bridged covalent organic framework.
calculations reveals the detailed structures of the
Si-incorporated COF as well as its chemical
properties. These results demonstrate the high-generality of the C-Si on-surface coupling, further
extending the possibilities for syntheses of various low-dimensional nanostructures with designed
elemental combinations. (Fig. 19)

vi) Mapping nanommechanical properties of basal surfaces in etastatic intestinal 3D
living organoids with high-speed scanning ion conductance microscopy (Smal//, 2023a,
Wang, Nguyen, Nakayama, Oshima, Sun, Oshima, Watanabe, IF: 13.3)

Due to the problems with accessibility of the scanning @ © @
probe in scanning probe microscopy, mechanical - 1"
measurements of cells mainly focus on the apical surface,
while little is known about the basal surface (BS). To
overcome this problem, a method was developed to
access the BS in three-dimensional cultured organoids
where the BS faces toward the outside surface of
organoid cells. The organoids, genotype-defined
metastatic cancer cells, were partially embedded into
collagen gel to immobilize and stabilize the organoid
structures for long-term time-lapse high-speed-SICM ;
measurement (Fig. 20a). The long-term dynamics of ﬁﬁ%ﬁ jﬁ%%|
subceIIuIaI_' structures, §uc_h as ridge-like, stress-f}ber,_and Fig. 20: (a) HS-SICM setup for 3D cell
local elastic modulus distributions on BS, were visualized ~ measurement. (b) Snapshots of time-lapse
(Fig. 20b). Furthermore, they demonstrated the  images of height and elastic modulus in
possibility that not only the averaged elastic modulus of ~ genotype-defined (A, AK, AKF, AKP, AKT,
cells (Fig. 20c) but also local correlations between ﬁfm'zraé‘gIégg?;ﬁqg{%anot'ﬁﬁg “zg)taEﬁ;asil'i
t°p°9raphy and elastic m_odulus mapping prOVide_ a modulus of various 3D o?é;%noidsi (d) Local
ggé’;'cal marker to categorize cancer progression (Fig.  correlation factor for various 3D organoids.

==

vii) Multiplexed detection of viral antigen and RNA using nanopore sensing and
encoded molecular probes (Nat Commun 2023d, Ren, Korchev, IF: 16.6)

COVID-19 is an infectious disease caused by SARS-CoV-2 that has swept the globe since it was first
identified in December 2019. This has highlighted the need to develop rapid and accurate diagnostic
approaches that can be implemented for point-of-care testing of SARS-CoV-2 and relevant variants to
minimize virus transmission. In this study, they employ single-molecule nanopore sensing combined
with position-encoded DNA molecular probes, with chemistry tuned to simultaneously identify various
antigen proteins and multiple RNA gene fragments of SARS-CoV-2 with high sensitivity and selectivity.
They show (Fig. 21) that this sensing strategy can directly detect spike (S) and nucleocapsid (N)
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proteins in unprocessed human saliva. ° - @ Roinedad? B st
Moreover, their approach enables the L Crn I RRR=0 g '
identification of RNA fragments from patient P— 5

P il Tan v

samples using nasal/throat swabs, enabling the o ( i w ' = \
identification of critical mutations among viral

< ¢ nucleocapsid (N)
variants. In particular, it can detect and ¢ 3 A ™" A f I &
discriminate between SARS-CoV-2 lineages of & | 643/ / | smeloinn g, ¢7C
vyild-type Alpha, Delta, gnd Omicron within a = ﬁ J WL‘“
single measurement without the need for " - : W W e

nucleic acid sequencing. The sensing strategy % ™ .
of the molecular probes is easily adaptable to .
other viral targets and diseases and can be o woomdmat ‘
expanded depending on the application / 3 AP/ IS S
required. ¥ / omtanashssose Yol

v i L g 7’ ‘

viii) Stapling strategy for slowing
helicity interconversion of a-helical
peptides and isolating chiral auxiliary- Fig. 21: Multiplexed sensing of SARS-CoV-2 S, N proteins
free one-handed forms (Nat Commun and RNA fragments of critical mutations among viral
2023a, Ousaka, MaclLachlan, Akine, IF; variants.

16.6)

Peptides play important roles in a variety of biological phenomena. The a-helix, one of the important
secondary structures, adopts a right-handed structure dictated by chiral L-amino acids. These
secondary structures are flexible because they are maintained by only non-covalent interactions,
causing thermal denaturation. Therefore, if an a-helical
peptide would be composed solely of achiral amino acids,
the isolation of a one-handed form has been considered to
be impossible due to the rapid racemization equilibrium
between the right-handed (P) and left-handed (M) forms. In
this study, they employed a stapling strategy to slow down
the P/M inversion of the a-helices. They found that the P/M
helicity interconversion was slowed down by approximately
106 and 10! times by the introduction of one and two
stapling groups, respectively, compared to that of the non-
stapled analogue. This enabled the successful isolation of an
enantiopure a-helical peptide without any chiral L-amino
acids, which would retain its optical activity for several years
at room temperature. This stapling strategy may be useful
for fixing various secondary structures of proteins which
could contribute to obtaining clearer images in nanoprobe  Fig. 22: Molecular structure of doubly-
science. (Fig. 22) stapled a-helical peptide.

2. Generating Fused Disciplines

* Describe the content of measures taken by the center to advance research by fusing disciplines. For example, measures that
facilitate doing joint research by researchers in differing fields. If any, describe the interdisciplinary research/fused discipline that
have resulted from your efforts to generate fused disciplines. You may refer to the research results described concretely in “1.
Advancing Research of the Highest Global Level.”

Top-down Transdisciplinary Research Promotion (TDRP) Grant

From the second half of FY2020, we have continued to carry out transdisciplinary research that
addresses the three priority research themes set out by the NanolLSI Future Planning Board and
NanoLSI Faculty Board. The three priority interdisciplinary research themes are as follows:

1. Intracellular imaging and cell monitoring after treatments for observation (coordinators, PIs Fukuma
and Wong);

2. Local stimulation/manipulation and chemical mapping (inside cells and on the cell surface)
(coordinators, PIs Hirao and Maeda);

3. Cell surface imaging and cell-cell communication (coordinators, PIs Oshima and Hanayama).

For each priority research theme, consumables expenses of up to 4 million yen were provided from
the strategic research promotion program from the university headquarters, and personnel expenses
of up to 6 million yen were provided from the WPI subsidy.

The above-mentioned efforts for the first phase of priority interdisciplinary research enhancement
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were completed in three years as planned, and from FY2024, we set forth efforts on the enhancement
of the following three priority research themes.
1. (continued research theme) Local stimulation/manipulation and chemical mapping (inside cells and
on the cell surface) (coordinators, PIs Hirao and Maeda);
1-1. Promotion of medical applications of 1-MNA sensors using P6A (PIs Hirao and Ogoshi);
1-2. Visualization of 1-MNA concentration changes around cells associated with metabolism using P6A
nanopipette sensor (PI Hirao and Assoc. Prof. Zhang);
1-3. Exploring the development and application of nanopipette sensors for chemicals other than 1-
MNA, such as lactate (PIs Akine and Maeda);
1-4. Application of nanopipette usage to life science research through intracellular substance collection
and analysis technology (Prof. Takahashi and Assoc. Prof. Arai).
2. Promotion of life science research unique to cell SPM technology;
2-1. Automation of cell nuclear stiffness measurement by nanoendoscopy and contribution to various
nuclear envelopathy research (PI Fukuma and Assoc. Prof. Shimi);
2-2. Construction of database of various cell dynamics, cell stiffness, and charge distribution by HS-
SICM (PI Oshima and Assoc. Prof. Watanabe).
3. Further advancement of world-class SPM technology of NanoLSI (PIs Kodera and Fukuma, and Assoc.
Prof. Watanabe);
3-1. Integration of HS-AFM/SICM and FM/3D-AFM with Al technology (automation, noise removal, and
image processing);
3-2. Further improvement in speed and resolution of HS-AFM/SICM and FM/3D-AFM (equipment,
method, probe).
Bottom-up Transdisciplinary Research Promotion (TDRP) Grant

In order to support interdisciplinary research by teams consisting of young researchers, the bottom-
up TDRP grant was set up, and a total of 20 million yen was provided for 14 research projects via
application and selection. Of the 14 research projects supported, 9 are research projects, each led by
a graduate student in the Doctoral Course, Division of Nano Life Science. For each research project,
the PI corresponding to the research project acts as a supervisor, and at the beginning of the fiscal
year following the support, a research report meeting attended by all PIs is held to give advice on
future research development.
T-meetings

In order to promote interdisciplinary research, T-meetings were held 24 times in FY2023 by
combining 2 research teams out of those individually led by 16 PIs, 6 Jr. PIs, and one Associate PI
from different disciplines to allow them to introduce their latest research. Nine of these T-meetings
were conducted in combination with 4 overseas PIs and resident PIs or Jr. PIs in NanoLSI.

3. Realizing an International Research Environment

* Describe what's been accomplished in the efforts to raise the center’s recognition as a genuine globally visible research institute,
along with innovative efforts proactively being taken in accordance with the development stage of the center, including the
following points, for example:

- Efforts being developed based on the analysis of humber and state of world-leading, frontline researchers (in Appendix 2);
exchanges with overseas entities (in Appendix 4); number and state of visiting researchers (in Appendix 5)

- Proactive efforts to raise the level of the center’s international recognition

- Efforts to make the center into one that attracts excellent young researchers from around the world (such as efforts fostering
young researchers and contributing to advancing their career paths)

Total number of papers by NanoLSI researchers, top 1% papers, top 10% papers,
internationally co-authored papers in 2017-2023

The total number of papers in 2023 by NanoLSI researchers was 193, out of which 80 (41.5%)
papers were internationally co-authored. Of the total 193 papers, 3 (1.6%) were in the top 1% and
38 (19.7%) in the top 10% in terms of citations. The number of top 1% papers based on field-weighted
Citation Impact corrections was 1 (0.5%), and the number of top 10% papers, 18 (9.3%).

During the 7 years from 2017, when NanoLSI was established, to 2023, the total number of papers
by the NanoLSI researchers was 1,014, of which 426 (42.0%) were internationally co-authored. Of the
total 1,014 papers, 27 (2.7%) were in the top 1% and 263 (25.9%) in the top 10% in terms of citations.
The number of top 1% papers based on field-weighted Citation Impact corrections was 7 (0.7%), and
the number of top 10% papers was 134 (13.2%).

Number of co-authored papers with overseas PIs in 2017-2023

The total number of papers co-authored by one of the four overseas PIs with resident researchers
in NanoLSI was 2 in 2023 alone: one with Prof. Korchev (nanometrology) of Imperial College London,
UK, an overseas satellite, and one with Prof. MacLachlan (supramolecular chemistry), the University of
British Columbia, Canada, also an overseas satellite.

Twenty-six co-authored papers in the same category were published in the 7 years from 2017 to
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2023. Of these 26 papers, 10 were published with Prof. Korchev and 5 with Prof. MacLachlan. In
addition, 12 papers were published with Prof. Foster (computational science) of Aalto University,
Finland, and one with Prof. Mikhailov (former overseas PI, computational science) of the Fritz Haber
Institute of the Max Planck Society, Germany, or with his successor from late 2022, Prof. Beta
(computational science and biophysics), University of Potsdam, Germany.

Outreach programs for external researchers in FY2017-FY2023

The Bio-SPM Summer School and Bio-SPM Collaborative Research aim to invite external researchers
to disseminate the scanning probe microscope (bio-SPM) technology of NanoLSI, leading to joint
research. In FY2023, the Bio-SPM Summer School was held at NanoLSI from Aug. 28 (Mon) through
Sept. 2 (Sat) with 15 participants from 9 overseas countries. On the other hand, 17 researchers from
Japan participated, and a total number of participants was 32. It should be noted that the number of
applicants was 47 from 23 overseas countries and 24 from Japan, i.e., a total of 71. In the Bio-SPM
Collaborative Research, 10 joint research projects with overseas researchers from 8 countries were
conducted in FY2023.

As a cumulative result from FY2017 to FY2023, a total of 45 overseas researchers from 19 countries
participated in the Bio-SPM Summer School. It should be noted that, in FY2020 and FY2021, overseas
researchers were not invited due to COVID-19. In the Bio-SPM Collaborative Research, 31 joint research
projects with overseas researchers from 15 countries were conducted from FY2017 to FY2023.

The NanoLSI Visiting Fellows Program aims to invite PI-level life science researchers and members
of their research groups from overseas to conduct researcher exchanges and joint research, and to
establish an organizational cooperative relationship between NanolLSI and the relevant research
institutions. In this Program, one research group led by a prominent female researcher (Prof. Zoya
Leonenko, University of Waterloo, Canada) consisting of three female researchers, including Prof.
Leonenko herself, was invited in FY2023. In addition, a new invitation for a research group (Dr. Sung
Pil Hong, CRUK Clinician Scientist Fellow, Imperial College London, UK) was planned, but the group
was at Imperial College London, at which a NanoLSI satellite has been established, so arrangements
were made for the research group to conduct experiments using SICM at the overseas satellite. As a
cumulative result, four research groups were invited from FY2017 to FY2023.

Support for overseas researchers to acquire research funds in FY2017-FY2023

With individual support from the full-time URA of NanoLSI, 23 overseas researchers acquired a total
of 29 KAKENHI grants from FY2017 to FY2023. As a result, in FY2023 alone including those whose
budgetary support starts in FY2024, overseas researchers belonging to NanoLSI submitted 10 new
applications for KAKENHI, of which 5 were approved.

Mobility of and career path for young researchers

One Jr. PI, a tenure-track assistant professor, was promoted to a tenured associate professor in
February 2024. In addition, another Jr. PI, a tenure-track assistant professor, moved to Osaka
University for the promotion to a tenured associate professor. As of the end of FY2023, the number of
postdoctoral researchers (including fixed-term assistant professors) was 31 out of 87 researchers in
total in NanoLSI, and 22 out of 31 (74%) were overseas researchers.

Five Assistant Professors (Fixed-term contract) left NanoLSI during FY2023. Of these, 3 have
acquired tenured associate professorships, and one has acquired a tenured lecturer-ship. The
remaining one has been applying for a researcher position. (For details, refer to Appendix 3.1 FY2023
Records of Center Activities 1.1 Special mention)

Results of overseas researcher visits in FY2023

In FY2023, a total of 68 researchers from 24 countries visited NanoLSI for 1,231 person-days (39

researchers from 17 countries for 1,011 person-days in FY2022).

4. Making Organizational Reforms

* Describe the system reforms made to the center’s research operation and administrative organization, along with their background
and results.

* If innovated system reforms generated by the center have had a ripple effect on other departments of the host institutions or on
other research institutions, clearly describe in what ways.

* Describe the center’s operation and the host institution’s commitment to the system reforms.

Continued implementation of successful reforms of NanoLSI

NanoLSI established successful cases of system reform in the first half of the WPI subsidy period.
These are; research professorships for concentrating on research, the rigorous evaluation-based salary
system, the tenure-track junior PI program, integrated management of NanoLSI and the Graduate
School "Division of Nano Life Science,” and English-based administration. These successful reforms will
be maintained and continued.
Improvement of gender balance among NanoLSI researchers

(Refer to 7. Center’s Response to Results of Last Year’s Follow-up, Comment 5)
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Ripple effect to the host institution: University-wide standardization of administrative
correspondence in Japanese and English

Since the establishment of NanoLSI in 2017, the NanoLSI office has been issuing all administrative
correspondence in Japanese and English. Kanazawa University, as the host institution, decided to issue
administrative correspondence in Japanese and English throughout the University starting in FY2024.
Expected ripple effect to the host institution: Program for Forming Japan's Peak
Research Universities (J-PEAKS)

Kanazawa University, the host institution, was selected in FY2023 as part of the Program for Forming
Japan’s Peak Research Universities (J-PEAKS), a program to promote the strengthening of regional
core and distinctive research universities. In this J-PEAKS project, NanoLSI is planned to be used as a
leading role model for accepting overseas young researchers and providing know-how for developing
support staff members for dealing with and promoting internationalization.

Expected ripple effect to the host institution: Establishment of the Experimental
Research Center for Envisioning the Future

Kanazawa University will complete construction of the Experimental Research Center for Envisioning
the Future as a new industry-academia collaborative research facility in April 2025. The Center will
inherit the basic strategy of NanoLSI to further develop excellence in specific research areas where the
University has strengths, promote interdisciplinary research, and bring research and administrative
staff together under one roof, aiming at enhancing industry-academia joint research and social
implementation of research results. It is planned that this facility will provide research space for
NanoLSI researchers to conduct joint industry-academia integrated interdisciplinary research.

5. Efforts to Secure the Center’s Future Development over the Mid- to Long-term

* Address the following items, which are essential to mid- to long-term center development:

- Future prospects with regard to the research plan, research organization and PI composition; prospects for fostering and securing
of next-generation researchers.

- Prospects for securing resources such as permanent positions and revenues; plan and/or implementation for defining the center's
role and/or positioning the center within the host institution's institutional structure

- Measures to sustain the center as a world premier international research center after program funding ends

- Hhost institution’s organizational reforms carried out for the center’s autonomous administration simultaneously with the creation of
the center.

Research plan, research organization, and PI composition

Regarding the NanoLSI research plan, 6 nanotechnology and 7 life science roadmaps have been
updated. Concerning the research organization, the Center Director, the Administrative Director, and
four PIs who are the core members of NanoLSI operations hold intensive discussions at the Future
Planning Board, the steering committee of NanoLSI, which maintains the balance between top-down
and bottom-up operations. As for the PI composition, the structure with 16 PIs has been maintained
since the establishment of NanoLSI in 2017.

Fostering and securing of next-generation researchers

In the graduate school, the Division of Nano Life Science, Graduate School of Frontier Science
Initiative, which is managed in an integrated manner with NanoLSI, there are 17 students at the
Master's Course (including 5 international students; including 3 female students, of which 3 are also
internationals) and 36 students at the Doctoral Course (including 27 international students; including
17 female students, of which 15 are internationals), i.e.,, a total of 53 students (including 32
international students; including 20 female students, of which 18 are internationals) being enrolled as
of April 2024.

Concerning the enroliment capacity, it has now been increased from 6 students to 12 at the Master's
Course per year and from 6 students to 10 at the Doctoral Course per year in FY2024.

In FY2023, 6 students graduated from the Doctoral Course, Division of Nano Life Science (4
Japanese and 2 international students). Concerning the career path after graduation, one graduate out
of 4 Japanese graduates was appointed as a specially appointed assistant professor by Kanazawa
University, while the other three were appointed as researchers by companies (Toray, JSR Corporation,
Ebara Corporation). In addition, of two international graduates, one was appointed as a specially
appointed assistant professor by Kanazawa University, while the other remains in NanoLSI as a
postdoctoral researcher.

Securing external funds and revenues

External funding secured by NanoLSI researchers in FY2023 amounts to 1,301 million yen (1,357
million yen previous fiscal year). (For details, refer to Appendix 3-1 5. “Securing external research
funding”)

Prospect for securing permanent positions

At the President/Center Director meeting in February 2023, the Center Director made a request to

the President that 12 positions out of the 22 tenured researcher positions currently placed at NanoLSI
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be made permanent in order to stably secure nanometrology researchers who form the core of NanoLSI
research. In response to this request, in order to secure long-term, stable positions for NanoLSI
researchers, negotiation has started between the President and the Personnel Labor Division of the
host institution headquarters.

6. Others

* Describe what was accomplished in the center’s outreach activities last year and how the activities have contributed to enhancing
the center’s “globally visibility.” In Appendix 6, describe concretely the contents of these outreach activities. In Appendix 7,
describe media reports or coverage, if any, of the activities.

* In addition to the above 1-5 viewpoints, if there is anything else that deserves mention regarding the center project’s progress,
note it.

Press release of research outcomes

In FY2023, 31 press releases concerning research outcomes were issued, of which 21 were also
issued in English. Among the press-released research results published in high impact factor journals,
an article by Jr. PI Miyanari, “Genome-wide ATAC-see screening identifies TFDP1 as a modulator of
global chromatin accessibility,” was published in a very high-ranking journal, Nature Genetics (IF:
30.8)/vol.56/473—482 (2024). In addition, an article by Prof. Takahashi, “1T/1H-SnS, Sheets for
Electrochemical CO2 Reduction to Formate,” was published in ACS Nano (IF: 17.1)/vol.17(12)/11318-
11326.
Outreach activities and their results

(Refer to Appendix 6 FY2023 State of Outreach Activities, Outreach Activities, and Their Results)

7. Center’s Response to Results of Last Year’s Follow-up

* Transcribe the item from the “Actions required and recommendations” section in the site visit report and the Follow-up report,
then note how the center has responded to them.
* If you have already provided this information, indicate where in the report.

Comment 1 "NanolLSlI is achieving good progress in developing high-end SPM technologies
at a top world level. It is now time to apply these technologies to answering still-
unanswered questions in life sciences, not just to cancer research. Stiffness and elasticity
of membranes are one of the promising targets, and collaborations with experts in cell
biology will be key to gaining mechanistic insights.”

We agree with this comment. Indeed, this is perfectly in line with our original plan. Three years
ago, we started the top-down Transdisciplinary Research Promotion (TDRP) Grant and set the following
three focused subjects aimed at exploring various biological applications of the newly developed live-
cell SPM techniques such as (1) in-cell imaging, (2) cell-surface imaging, and (3) chemical mapping.
Through these efforts, we have found a few promising applications that may provide new insights
inaccessible with existing methods. Based on these findings, we renewed the subjects of the top-down
TDRP grant for the next three years, focusing on these promising applications. As suggested in the
above comment, nuclear elasticity measurement is one of them. We found it has strong needs in the
studies of various diseases known as nuclear envelopathy. We have already started to investigate
cardiomyopathy and neuropathy with external researchers. As for the cell-surface imaging, we
established a high-throughput analysis method for cell surface structures, dynamics and elasticity by
HS-SICM. Although similar studies by AFM were previously reported, attempts to apply such techniques
to the cell diagnosis have been impeded by the low throughput. In contrast, HS-SICM is much faster
and hence allows to construct a bio-SPM database for cell characterization and diagnosis. As for the
chemical mapping, its development schedule is slightly behind that of the other two. However, it has
finally entered the stage of exploring biological applications. In this way, we aim to answer unanswered
questions in life sciences with the newly developed live-cell imaging techniques.

Comment 2 "To realize true nanoendoscopy, continued efforts will be needed in
developing sensor systems that can be of practical use in measuring metabolites and other
parameters in and around living cells.”

So far, we have established a method for fabricating a 1-MNA nanopipette sensor with P6A
molecules integrated into a polymer thin film at its apex. We also confirmed that it has sufficiently high
sensitivity and selectivity for diagnosis with a urine test. As suggested in the above comment, we now
plan to apply this sensor to map 1-MNA distribution in and around a live cell. We will first try to measure
the time response of 1-MNA increase at the cell surface upon addition of a nicotinamide containing
solution into the culture medium. In the future, we further aim to map subcellular-level distribution, or
cellular-level distribution in a tissue or organoid. We are strongly promoting this work in one of the
focused subjects of our top-down TDRP grant over the next three years.

Comment 3 "Metric assessment should be made on how effectively the transdisciplinary
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systems, such as TDPR and T-meetings, have worked in leading to fruitful collaborations. ”

We verified the effectiveness and output of 135 T-meetings conducted between June 2018 and
October 2023 using a questionnaire survey. As a result, 21 out of a total of 23 participants, including
PIs, Jr. PIs, and others, answered that the implementation of T-meetings led to the start of
transdisciplinary research. In addition, 61% of the researchers who participated in the T-meetings
answered that they had the impression that it would lead to the start of future transdisciplinary
research, and 37% answered that they had in fact started joint research. Furthermore, of the joint
research that has begun, 82% of the projects are still ongoing and 44% have resulted in such as
research papers. The number of papers resulting from transdisciplinary research triggered by T-
meetings was 23, and 6 research grants were acquired from CREST, AMED, etc.

Concerning the bottom-up Transdisciplinary Research Promotion (TDRP) Grant, the Grant has
already been integrated into the young researcher training system of NanoLSI. Since the start of this
Grant in 2018, a total of 101 teams of young researchers have been supported for transdisciplinary
research at a total cost of 140 million yen. Concerning the top-down TDRP grant, although we do not
perform metric assessment, the Center Director annually conducts interviews with the PIs to monitor
progress and identify problems for improvements. As a result, we have updated top-down TDRP
themes focusing on promising applications of three priority issues.

Comment 4 “For the future, the Center should begin to consider broader applications of
its technologies to non-expert scientists and the non-academic community by seeking
further collaborations with industry.”

To broaden the use of our SPM technologies, we have made efforts by setting up many SPM systems
dedicated for external use, organizing the annual Bio-SPM Summer School, and running Bio-SPM
Collaborative Research program. We also worked with industrial companies in two different ways. One
is to collaborate with SPM manufacturers and contract research companies. So far, Ando and Kodera
transferred their HS-AFM technology to RIBM and Bruker, while Fukuma transferred his FM-AFM
technology to Asylum Research (current Oxford Instrum.) and Hitachi. Takahashi launched his own
company to provide SICM systems to private companies and academic institutions. This year, we
temporarily installed a Bruker’s HS-AFM in our institute, and let NanoLSI members and the Bio-SPM
Summer School participants test its performance, giving valuable feedback to the manufacturer.
Furthermore, we provided hands-on training on live-cell AFM measurements to researchers of Toray
Research, a major contract research company in Japan. In these ways, we are contributing to the use
of our techniques by non-expert researchers. The other strategy is to collaborate with companies
having demands for SPM analysis. Fukuma has been actively seeking such possibilities and has so far
worked with various companies to study metal corrosion, semiconductor device fabrication, detergents,
cosmetics, glass, and anti-fouling. This year, they published two papers on Al alloy corrosion studies
using SPM with Kobe Steel (J Phys Chem C 2023, Small 2023b). Meanwhile, Kodera plans to start
collaboration with a pharmaceutical company. In this way, we continue to expand the use of our
techniques in the non-academic community.

Comment 5 "Improvement of gender balance should also be continued with a strategy. A
program to invite senior female and international scientists on a short-term basis to
participate in seminars and give presentations may also help in improving this balance.”

Over the past few years, NanoLSI has made improving gender balance one of the key operational
goals. NanoLSI has appointed young female researchers as assistant professors or postdoctoral
researchers, both Japanese and from overseas, and also appointed a female researcher as an Associate
PI in FY2022. Through the accumulation of such efforts, the ratio of female researchers at NanoLSI
has increased from 11/83 (13%) in FY2020, 15/81 (19%) in FY2021, 16/82 (20%) in FY2022, to 21/87
(24%) in FY2023, showing improvement in gender balance.

In addition, in FY2024, we have established a working group to study various measures from a
medium- to long-perspectives in order to make diversity and inclusion of NanoLSI members, including
improving gender balance, to be a permanent system at NanoLSI.

Concerning invitations of senior female and international scientists, Prof. Zoya Leonenko, University
of Waterloo, Canada, a prominent female researcher, was invited by the NanoLSI Visiting Fellows
Program in FY2023, and a public seminar by Prof. Leonenko was held.

Comment 6 "To expand NanoLSI's international networking, it may also be a good idea
for the Center to seek more connections to other overseas research institutions. ”

So far, we have made tremendous efforts to strengthen connections to overseas researchers and
institutions. For example, we have placed overseas satellite research centers in Imperial College
London (UK) and the University of British Columbia (Canada) to form connections to the researchers
and institutions in Europe and North America. Furthermore, we organized symposia at these institutions
in London and Vancouver to promote on-going collaborations. In FY2023, we further organized a
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symposium in Berlin, which successfully strengthened our connections to researchers and institutions
in Germany and Switzerland. In addition, we have been running the Bio-SPM Collaborative Research
and the NanoLSI Visiting Fellows Program, and annually organizing the Bio-SPM Summer School,
through which we hosted many overseas visitors from various institutions. For example, in the last
year, we hosted approximately 29 visitors from 13 countries and 24 institutions. Through these
experiences, we found making many official contracts with other institutions is not necessarily the most
efficient or practically effective way. Instead, we believe it is more effective to make the best use of
the connections that we have built up through our activities in the past decade. Based on this idea, we
are now trying to establish an international forum for a new research field “nanoprobe life science” by
making a web site and mailing list for all the previous participants in the previous events and programs.
Once it is established, this will be open to the public and should rapidly grow to involve many
researchers and eventually institutions. This platform should help expanding connections among
various institutions. In this way, we aim to play a pivotal role in this community.
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Appendix 1

Appendix 1 FY 2023 List of Center’s Research Results and Main
Awards

1. Refereed Papers
- List only the Center’s papers published in 2023. (Note: The list should be for the calendar year, not the fiscal year.)

(1) Divide the papers into two categories, A and B.
A. WPI papers

List papers whose author(s) can be identified as affiliated with the WPI program (e.g., that state "WPI” and the name of the WPI
center (WPI-center name)). (Not including papers in which the names of persons affiliated with the WPI program are contained only

in acknowledgements.)
B. WPI-related papers

List papers related to the WPI program but whose authors are not noted in the institutional affiliations as WPI affiliated. (Including

papers whose acknowledgements contain the names of researchers affiliated with the WPI program.)

Note: On 14 December 2011, the Basic Research Promotion Division (the Basic and Generic Research Division at present) in MEXT’s
Research Promotion Bureau circulated an instruction requiring paper authors to include the name or abbreviation of their WPI center

among their institutional affiliations. From 2012, the authors’ affiliations must be clearly noted.

(2) Method of listing paper
- List only refereed papers. Divide them into categories (e.g., original articles, reviews, proceedings).
- For each, write the author name(s); year of publication; journal name, volume, page(s) (or DOI number), and article title. Any listing
order may be used as long as format is consistent. (The names of the center researchers do not need to be underlined.)
- If a paper has many authors (say, more than 10), all of their names do not need to be listed.
- Assign a serial number to each paper to be used to identify it throughout the report.
- If the papers are written in languages other than English, underline their serial numbers.
- Order of Listing

A.

WHPI papers

1. Original articles (1-139)
1. Ackroyd AJ, De Paolis A, Xu YT, Momeni A, Hamad WY, MacLachlan MJ. Self-assembly of cellulose
nanocrystals confined to square capillaries. Nanoscale. 2023;15(35):14388-98.
2. Adachi K, Fa S, Wada K, Kato K, Ohtani S, Nagata Y, et al. Adaptive Planar Chirality of Pillar 5
arenes Invertible by <i>n</i>-Alkane Lengths. Journal of the American Chemical Society.
2023;145(14):8114-21.
3. Akine S. Control of chirality inversion kinetics of triple-helical metallocryptands. Pure Appl Chem.
2023;95(4):331-41.
4, Amini M, Silveira OJ, Vano V, Lado JL, Foster AS, Liljeroth P, Kezilebieke S. Control of Molecular
Orbital Ordering Using a van der Waals Monolayer Ferroelectric. Advanced Materials. 2023;35(9):7.
5. Amyot R, Nakamoto K, Kodera N, Flechsig H. Predicting the placement of biomolecular structures
on AFM substrates based on electrostatic interactions. Frontiers in Molecular Biosciences. 2023;10:13.
6. Andrei IM, Strilets D, Fa S, Baaden M, Ogoshi T, Barboiu M. Combinatorial Screening of
Water/Proton Permeation of Self-Assembled Pillar 5 arene Artificial Water Channel Libraries. Angew
Chem-Int Edit. 2023;62(42):5.
7. Andrew LJ, Gillman ER, Walters CM, Lizundia E, MacLachlan MJ. Multi-Responsive Supercapacitors
from Chiral Nematic Cellulose Nanocrystal-Based Activated Carbon Aerogels. Small. 2023;19(34):16.

8. Andrew LJ, Walters CM, Hamad WY, MaclLachlan MJ. Coassembly of Cellulose Nanocrystals and
Neutral Polymers in Iridescent Chiral Nematic Films. Biomacromolecules. 2023:13.
9, Arakawa H, Nakazono Y, Matsuoka N, Hayashi M, Shirasaka Y, Hirao A, Tamai I. Induction of open-

form bile canaliculus formation by hepatocytes for evaluation of biliary drug excretion. Communications
Biology. 2023;6(1):14.

10.  Araki Y, Asano N, Yamamoto N, Hayashi K, Takeuchi A, Miwa S, et al. A validation study for the
utility of serum microRNA as a diagnostic and prognostic marker in patients with osteosarcoma. Oncology
Letters. 2023;25(6):15.

11.  Baumann H, Schwingel M, Sestu M, Burcza A, Marg S, Ziegler W, et al. Biphasic reinforcement of
nascent adhesions by vinculin. Journal of Molecular Recognition. 2023:18.

12.  Biyani R, Hirata K, Ogmhula K, Yurtsever A, Hongo K, Maezono R, et al. Biophysical Properties of
the Fibril Structure of the Toxic Conformer of Amyloid-B42: Characterization by Atomic Force Microscopy
in Liquid and Molecular Docking. ACS Appl Mater Interfaces. 2023;15(23):27789-800.

13.  Boott CE, Shi L, Li ZZ, Hamad WY, MacLachlan MJ. A facile photoinitiated polymerisation route for
the preparation of photonic elastomers with chiral nematic order. Liquid Crystals. 2023;50(7-10):1143-
50.

14. Cai SL, Ren R, He JX, Wang XY, Zhang Z, Luo ZF, et al. Selective Single-Molecule Nanopore
Detection of mpox A29 Protein Directly in Biofluids. Nano Letters. 2023;23(24):11438-46.

15. Cho KG, Andrew LJ, MacLachlan MJ. Uniform Growth of Nanocrystalline ZIF-8 on Cellulose
Nanocrystals: Useful Template for Microporous Organic Polymers. Angew Chem-Int Edit. 2023;62(24):6.
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16. Das Gupta M, Boott CE, Goon JE, Patrick BO, MacLachlan MJ, Reid JP. Controlled Supramolecular
Self-Assembly of Uniform Nanostructures from Trimetallic Complexes. Acs Applied Nano Materials.
2023;6(6):4672-80.

17. Dewa T, Kimoto K, Kasagi G, Harada H, Sumino A, Kondo M. Functional Coupling of Biohybrid
Photosynthetic Antennae and Reaction Center Complexes: Quantitative Comparison with Native Antennae.
Journal of Physical Chemistry B. 2023;127(48):10315-25.

18.  Dickbreder T, Sabath F, Reischl B, Nilsson RVE, Foster AS, Bechstein R, Kuehnle A. Atomic structure
and water arrangement on K-feldspar microcline (001). Nanoscale. 2024;16(7):13.

19. Dunajova Z, Mateu BP, Radler P, Lim K, Brandis D, Velicky P, et al. Chiral and nematic phases of
flexible active filaments. Nature Physics. 2023;19(12):1916-+.

20.  Eroles M, Lopez-Alonso J, Ortega A, Boudier T, Gharzeddine K, Lafont F, et al. Coupled mechanical
mapping and interference contrast microscopy reveal viscoelastic and adhesion hallmarks of monocyte
differentiation into macrophages. Nanoscale. 2023;15(29):12255-69.

21.  Fujimura Y, Sakai I, Shioka I, Takata N, Hashimoto A, Funatomi T, Okuda S. Machine learning-
based estimation of spatial gene expression pattern during ESC-derived retinal organoid development.
Scientific Reports. 2023;13(1):11.

22.  Fujisawa S, Daicho K, Yurtsever A, Fukuma T, Saito T. Morphological Changes of Polymer-Grafted
Nanocellulose during a Drying Process. Biomacromolecules. 2023;24(8):3908-16.

23.  Fujisawa S, Daicho K, Yurtsever A, Fukuma T, Saito T. Molecular Dynamics of Drying-Induced
Structural Transformations in a Single Nanocellulose. Small. 2023;19(30):11.

24.  Fukuda M, Morikawa M, Hirose D, Taniguchi T, Nishimura T, Yashima E, Maeda K. Ultra-fast One-
Handed Helix Induction and Its Static Helicity Memory in a Poly(biphenylylacetylene) with a Catalytic
Amount of Chiral Ammonium Salts. Angew Chem-Int Edit. 2023;62(15):9.

25.  Fukuda M, Nishimura T, Hirose D, Maeda K. Synthesis of an Immobilized Three-state Switchable
Chiral Stationary Phase for HPLC Using a Metal Cation-responsive Optically Active Poly(phenylacetylene)
Derivative and Its Chiral Recognition Ability. Chemistry Letters. 2023;52(3):136-9.

26. Gao H, Soto MA, Li ZZ, Andrew L], Maclachlan MJ. Cellulose nanocrystal/halloysite nanotube
composite aerogels for water purification. Dalton Transactions. 2023;52(36):12968-77.

27. Gao H, Soto MA, Szymkowiak JK, Andrew LJ, Hamad WY, MacLachlan MJ. Halloysite nanotubes
enhance the mechanical properties and thermal stability of iridescent cellulose nanocrystal films. Dalton
Transactions. 2023;52(21):7136-42.

28.  Hall D. MIL-CELL: a tool for multi-scale simulation of yeast replication and prion transmission. Eur
Biophys J Biophys Lett. 2023;52(8):673-704.

29. Hall D. HSAFM-MIREBA - Methodology for Inferring REsolution in biological applications. Analytical
Biochemistry. 2023;681:11.

30. Hao Y], Yu L, Miyazawa K, Zhang SR, Liu M, Yu ZQ, et al. Highly Stable Triangular Single-Layer
2D Assemblies: Synthesis and Their Stimuli-Responsive Elastic and Anisotropic Curling. Angew Chem-Int
Edit. 2023;62(22):8.

31. Hayakawa Y, Takaine M, Ngo KX, Imai T, Yamada MD, Behjat AB, et al. Actin-binding domain of
Rng2 sparsely bound on F-actin strongly inhibits actin movement on myosin II. Life Science Alliance.
2022;6(1):18.

32. Hayashi S, Kawaguchi H, Watanabe T, Miyawaki I, Fukami T, Nakajima M. Estimation of
contribution of CYP2D6 to tipepidine metabolism in humans and prolongation of the half-life of tipepidine
by combination use with a CYP2D6 inhibitor in chimeric mice with humanised liver. Xenobiotica.
2023;53(4):241-7.

33. Hazawa M, Ikliptikawati DK, Iwashima Y, Lin DC, Jiang Y, Qiu Y, et al. Super-enhancer trapping
by the nuclear pore via intrinsically disordered regions of proteins in squamous cell carcinoma cells. Cell
Chemical Biology. 2024;31(4):792-804.e7.

34. Heggemann J, Aeschlimann S, Dickbreder T, Ranawat YS, Bechstein R, Kiihnle A, et al. Water
adsorption lifts the (2 x 1) reconstruction of calcite(104). Physical Chemistry Chemical Physics. 2023:5.
35. Heggemann J, Ranawat YS, Krejci O, Foster AS, Rahe P. Differences in Molecular Adsorption
Emanating from the (2 x 1) Reconstruction of Calcite(104). Journal of Physical Chemistry Letters.
2023:1983-9.

36. Hirano T, Ebine K, Ueda T, Higaki T, Watanabe-Nakayama T, Konno H, et al. The SYP123-VAMP727
SNARE complex delivers secondary cell wall components for root hair shank hardening in Arabidopsis.
Plant Cell. 2023;35(12):4347-65.

37. Hirata K, Okamoto T, Kitagawa T, Tomitori M, Ozawa T, Fukuma T. Size-Dependent Corrosion of
Al-Fe Intermetallic Particles at Al-Mg Alloy Surfaces Investigated by In-Liquid Nanoscale Potential
Measurement Technique. Small. 2023;19(50):10.

38.  Hirosawa K, Fujioka H, Morinaga G, Fukami T, Ishiguro N, Kishimoto W, et al. Quantitative Analysis

Kanazawa University -2
Nano Life Science Institute



Appendix 1

of mMRNA and Protein Expression Levels of Aldo-Keto Reductase and Short-Chain
Dehydrogenase/Reductase Isoforms in the Human Intestine. Drug Metabolism and Disposition.
2023;51(12):1569-77.

39. Hirosawa K, Fukami T, Nakano M, Nakajima M. Evaluation of Drug-Drug Interactions via Inhibition
of Hydrolases by Orlistat, an Anti-Obesity Drug. Drug Metabolism and Disposition. 2023;51(8):1016-23.
40. Honda K, Yoshida K, Sato K, Ida H, Takahashi Y. In situ visualization of LbL-assembled film
nanoscale morphology using scanning ion conductance microscopy. Electrochimica Acta. 2023;469:6.
41. Huang ZP, Li Y, Konishi K, Sakai Y, Tashiro K, Fukami T, Borjigin J. In vitro deacetylation of
<i>N</i>-acetylserotonin by arylacetamide deacetylase. Journal of Pineal Research. 2023;75(1):10.

42. Ichida H, Fukami T, Amai K, Suzuki K, Mishiro K, Takano S, et al. Quantitative Evaluation of the
Contribution of Each Aldo-Keto Reductase and Short-Chain Dehydrogenase/Reductase Isoform to
Reduction Reactions of Compounds Containing a Ketone Group in the Human Liver. Drug Metabolism and
Disposition. 2023;51(1):17-28.

43. Ichida H, Fukami T, Kudo T, Mishiro K, Takano S, Nakano M, et al. Identification of HSD17B12 as
an enzyme catalyzing drug reduction reactions through investigation of nabumetone metabolism.
Archives of Biochemistry and Biophysics. 2023;736:10.

44, Ida H, Taira N, Azuma K, Kumatani A, Akishiba M, Futaki S, et al. Surface morphology live-cell
imaging reveals how macropinocytosis inhibitors affect membrane dynamics. Electrochimica Acta.
2023;441:7.

45. Ikai T, Morita Y, Majima T, Takeda S, Ishidate R, Oki K, et al. Control of One-Handed Helicity in
Polyacetylenes: Impact of an Extremely Small Amount of Chiral Substituents. Journal of the American
Chemical Society. 2023;145(45):24862-76.

46. Ikbal SA, Zhao P, Ehara M, Akine S. Acceleration and deceleration of chirality inversion speeds in
a dynamic helical metallocryptand by alkali metal ion binding. Science Advances. 2023;9(44):12.

47.  IKkliptikawati DK, Hirai N, Makiyama K, Sabit H, Kinoshita M, Matsumoto K, et al. Nuclear transport
surveillance of p53 by nuclear pores in glioblastoma. Cell Reports. 2023;42(8):17.

48. Imamura R, Sato H, Voon DCC, Shirasaki T, Honda M, Kurachi M, et al. Met receptor is essential
for MAVS- mediated antiviral innate immunity in epithelial cells independent of its kinase activity.
Proceedings of the National Academy of Sciences of the United States of America. 2023;120(40):3.

49. Inaba A, Nishimura T, Yamamoto M, Das S, Yurtsever A, Miyata K, et al. Synthesis of optically
active star polymers consisting of helical poly(phenylacetylene) chains by the living polymerization of
phenylacetylenes and their chiroptical properties. Rsc Advances. 2023;13(44):30978-84.

50. Irie K, Oda Y, Sumikama T, Oshima A, Fujiyoshi Y. The structural basis of divalent cation block in
a tetrameric prokaryotic sodium channel. Nature Communications. 2023;14(1):12.

51. Ishizaki T, Takeuchi Y, Ishibashi K, Gotoh N, Hirata E, Kuroda K. Cryopreservation of tissues by
slow-freezing using an emerging zwitterionic cryoprotectant. Scientific Reports. 2023;13(1):8.

52. Jin XC, Tanaka H, Jin MH, Fujita K, Homma H, Inotsume M, et al. PQBP5/NOL10 maintains and
anchors the nucleolus under physiological and osmotic stress conditions. Nature Communications.
2023;14(1):20.

53. Kameda R, Suzuki T, Kato I, Suga K, Watanabe K, Nagino K, et al. Intracellular Magnetic Control
over the Reversible Assembly of Silica-Based Magnetic Composite Particles for Photothermal Therapy. Acs
Applied Nano Materials. 2023;6(5):3873-83.

54. Kashida H, Ito Y, Kakuta T, Ogoshi T, Asanuma H. Orientational Control of Circularly Polarized
Luminescence from Pyrene Clusters by Using a DNA Scaffold. Chem-Eur J. 2023;29(22):5.

55. Kato K, Kaneda T, Ohtani S, Ogoshi T. Per-Arylation of Pillar n arenes: An Effective Tool to Modify
the Properties of Macrocycles. Journal of the American Chemical Society. 2023;145(12):6905-13.

56. Kato K, Tanaka S, Seto N, Wada K, Gon M, Fa S, et al. Efficient synthesis and unit-selective n-
extension of n-fused 4.3.3 propellane as a chiral building block. Chemical Communications.
2023;59(46):7080-3.

57. KatoY, Matsuda Y, Uto T, Tanaka D, Ishibashi K, Ishizaki T, et al. Cell-compatible isotonic freezing
media enabled by thermo-responsive osmolyte-adsorption/exclusion polymer matrices. Communications
Chemistry. 2023;6(1):10.

58.  Katsuta H, Okuda S, Nagayama K, Machiyama H, Kidoaki S, Kato M, et al. Actin crosslinking by a-
actinin averts viscous dissipation of myosin force transmission in stress fibers. Iscience. 2023;26(3):27.
59. Kawabe Y, Ito Y, Hori Y, Kukunuri S, Shiokawa F, Nishiuchi T, et al. 1T/1H-SnS<sub>2</sub>
Sheets for Electrochemical CO<sub>2</sub> Reduction to Formate. Acs Nano. 2023;17(12):11318-26.
60. Kawai S, Silveira OJ, Kurki L, Yuan ZY, Nishiuchi T, Kodama T, et al. Local probe-induced structural
isomerization in a one-dimensional molecular array. Nature Communications. 2023;14(1):7.

61. Kawakami N, Sato H, Terasaka N, Matsumoto K, Suga H. MET-Activating Ubiquitin Multimers.
Angew Chem-Int Edit. 2023;62(36):10.

Kanazawa University -3
Nano Life Science Institute



Appendix 1

62. Kitahata H, Mikhailov AS. Reaction-Induced Molecular Dancing and Boosted Diffusion of Enzymes.
Journal of the Physical Society of Japan. 2023;92(5):16.

63. Kobayashi Y, Yokota Y, Takahashi Y, Takeya ], Kim Y. Electrodeposited Gold Probe for
Electrochemical Scanning Tunneling Microscopy. Journal of Physical Chemistry C. 2023;127(28):13929-
35.

64. Kolmogorov V, Erofeev A, Vaneev A, Gorbacheva L, Kolesov D, Klyachko N, et al. Scanning Ion-
Conductance Microscopy for Studying Mechanical Properties of Neuronal Cells during Local Delivery of
Glutamate. Cells. 2023;12(20):7.

65. Kolmogorov VS, Erofeev AS, Barykin EP, Timoshenko RV, Lopatukhina EV, Kozin SA, et al. Scanning
Ion-Conductance Microscopy for Studying B-Amyloid Aggregate Formation on Living Cell Surfaces.
Analytical Chemistry. 2023;95(43):15943-9.

66. Kudo T, Hashiba S, Fukami T, Morinaga G, Nishiyama K, Ichida H, et al. Development and
Validation of a Proteomic Correlation Profiling Technique to Detect and Identify Enzymes Involved in
Metabolism of Drugs of Concern. Drug Metabolism and Disposition. 2023;51(7):824-32.

67. Kumatani A, Ogawa H, Endo T, Kobayashi Y, Lustikova ], Ida H, et al. Electrochemical imaging
correlated to hydrogen evolution reaction on transition metal dichalcogenide, WS<sub>2</sub>. J Vac
Sci Technol B. 2023;41(5):6.

68.  Kurayoshi K, Takase Y, Ueno M, Ohta K, Fuse K, Ikeda S, et al. Targeting cis-regulatory elements
of FOXO family is a novel therapeutic strategy for induction of leukemia cell differentiation. Cell Death
Dis. 2023;14(9):11.

69. Kurosawa K, Nakano M, Yokoseki I, Nagaoka M, Takemoto S, Sakai Y, et al. ncBAF enhances PXR-
mediated transcriptional activation in the human and mouse liver. Biochemical Pharmacology.
2023;215:17.

70.  Lee JC, Brien HJ, Walton BL, Eidman ZM, Toda S, Lim WA, Brunger JM. Instructional materials that
control cellular activity through synthetic Notch receptors. Biomaterials. 2023;297:13.

71.  Lepikko S, Jaques YM, Junaid M, Backholm M, Lahtinen J, Julin J, et al. Droplet slipperiness despite
surface heterogeneity at molecular scale. Nature Chemistry. 2023:12.

72. Li YK, Kanao E, Yamano T, Ishihama Y, Imami K. TurboID-EV: Proteomic Mapping of Recipient
Cellular Proteins Proximal to Small Extracellular Vesicles. Analytical Chemistry. 2023;95(38):14159-64.
73. Li ZZ, Soto MA, Drummond JG, Martinez DM, Hamad WY, MacLachlan MJ. Cellulose Nanocrystal
Gels with Tunable Mechanical Properties from Hybrid Thermal Strategies. ACS Appl Mater Interfaces.
2023:9.

74. Li ZZ, Tsang K, Xu YT, Drummond ]G, Martinez DM, MaclLachlan MJ. Exploring the anisotropic
properties of chiral nematic cellulose nanocrystal aerogels: outstanding directional mechanical strength
and unexpected surface-dependent thermal conductivity. Journal of Materials Chemistry A.
2023;11(34):18291-301.

75.  Lim K, Nishide G, Sajidah ES, Yamano T, Qiu Y], Yoshida T, et al. Nanoscopic Assessment of Anti-
SARS-CoV-2 Spike Neutralizing Antibody Using High-Speed AFM. Nano Letters. 2023;23(2):619-28.

76. Matsuzawa R, Matsuo A, Fukamachi S, Shimada S, Takeuchi M, Nishina T, et al. Multicellular
dynamics on structured surfaces: Stress concentration is a key to controlling complex microtissue
morphology on engineered scaffolds. Acta Biomaterialia. 2023;166:301-16.

77. Mayer MB, Bernal-Mizrachi C, Bikle DD, Biyani M, Campbell MJ, Chaudhari SN, et al. Highlights
from the 24th workshop on vitamin D in Austin, September 2022. ] Steroid Biochem Mol Biol. 2023;228:6.
78.  Mitamura R, Nakano M, Isono M, Kurosawa K, Fukami T, Nakajima M. NEAT1_2 and DAZAP1,
Paraspeckle Components, Interact with PXR to Negatively Regulate CYP3A4 InductionS. Drug Metabolism
and Disposition. 2023;51(10):1230-7.

79. Miyairi M, Taniguchi T, Nishimura T, Maeda K. Facile Synthesis of Linear and Cyclic
Poly(diphenylacetylene)s by Molybdenum and Tungsten Catalysis. Angew Chem-Int Edit. 2023;62(37):13.
80. Miyazawa K, Penedo M, Furusho H, Ichikawa T, Alam MS, Miyata K, et al. Nanoendoscopy-AFM for
Visualizing Intracellular Nanostructures of Living Cells. Microscopy and microanalysis : the official journal
of Microscopy Society of America, Microbeam Analysis Society, Microscopical Society of Canada.
2023;29(1):782.

81. Morimoto M, Hirao H, Kondo M, Dewa T, Kimura Y, Wang-Otomo ZY, et al. Atomic force
microscopic analysis of the light-harvesting complex 2 from purple photosynthetic bacterium
<i>Thermochromatium tepidum</i>. Photosynthesis Research. 2023;157(1):13-20.

82. Morioka S, Sato S, Horikoshi N, Kujirai T, Tomita T, Baba Y, et al. High-Speed Atomic Force
Microscopy Reveals Spontaneous Nucleosome Sliding of H2A.Z at the Subsecond Time Scale. Nano Letters.
2023:9.

83. Morita K, Sasaki R, Jindai M, Yamada Y, Konno H. Elucidation of the Binding Mechanism of Anionic
Phospholipids to Antioxidant Protein Peroxiredoxin 2. Biochemistry. 2023;62(11):1823-31.

Kanazawa University -4
Nano Life Science Institute



Appendix 1

84. Nagai S, Urata S, Suga K, Fukuma T, Hayashi Y, Miyazawa K. Three-dimensional ordering of water
molecules reflecting hydroxyl groups on sapphire (001) and a-quartz (100) surfaces. Nanoscale.
2023;15(32):13262-71.

85. Nakaguchi D, Taniguchi T, Nishimura T, Maeda K. Low-Valent Niobium Catalysis for the
Polymerization of Electron-Rich Diphenylacetylenes. Macromolecules. 2023;56(15):5873-80.

86. Nakakubo K, Biswas FB, Taniguchi T, Endo M, Sakai Y, Wong KH, et al. Insight into stability of
dithiocarbamate-modified adsorbents: Oxidation of dithiocarbamate. Chemosphere. 2023;343.

87. Nakamura R, Yamazaki T, Kondo Y, Tsukada M, Miyamoto Y, Arakawa N, et al. Radical Caging
Strategy for Cholinergic Optopharmacology. Journal of the American Chemical Society.
2023;145(19):10651-8.

88. Nakamura T, Matsumoto M, Amano K, Enokido Y, Zolensky ME, Mikouchi T, et al. Formation and
evolution of carbonaceous asteroid Ryugu: Direct evidence from returned samples. Science.
2023;379(6634):787-+.

89. Nakashima S, Sato R, Fukami T, Kudo T, Hashiba S, Morinaga G, et al. Characterization of Enzymes
Involved in Nintedanib Metabolism in HumansS. Drug Metabolism and Disposition. 2023;51(6):733-42.
90. Nishide G, Lim K, Tamura M, Kobayashi A, Zhao QC, Hazawa M, et al. Nanoscopic Elucidation of
Spontaneous Self-Assembly of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Open
Reading Frame 6 (ORF6) Protein. Journal of Physical Chemistry Letters. 2023;14(38):8385-96.

91. Nishikawa Y, Hirose D, Sona S, Maeda K. Helicity induction and memory of a lipophilic Bronsted
acid-type poly(phenylacetylene) in non-polar solvents. Chemical Communications. 2023;59(53):8226-9.
92. Noguchi M, Kohno S, Pellattiero A, Machida Y, Shibata K, Shintani N, et al. Inhibition of the
mitochondria-shaping protein Opal restores sensitivity to Gefitinib in a lung adenocarcinomaresistant cell
line. Cell Death Dis. 2023;14(4):10.

93. Nomura M, Ohuchi M, Sakamoto Y, Kudo K, Yaku K, Soga T, et al. Niacin restriction with NAMPT-
inhibition is synthetic lethal to neuroendocrine carcinoma. Nature Communications. 2023;14(1):15.

94. Nozawa K, Zhang XY, Nakamura T, Nashimoto Y, Takahashi Y, Ino K, Shiku H. Topographical
evaluation of human mesenchymal stem cells during osteogenic differentiation using scanning ion
conductance microscopy. Electrochimica Acta. 2023;449:6.

95. Ohtani S, Onishi K, Wada K, Hirohata T, Inagi S, Pirillo J, et al. Size-Selective Capture of
Fluorocarbon Gases and Storage of Volatile Halogenated Organic Vapors with Low Boiling Points by
Molecular-Scale Cavities of Crystalline Pillar <i>n</i> quinones. Advanced Functional Materials. 2023:9.
96. Ohtomo H, Yamane T, Oda T, Kodera N, Kurita J, Tsunaka Y, et al. Dynamic Solution Structures
of Whole Human NAP1 Dimer Bound to One and Two Histone H2A-H2B Heterodimers Obtained by
Integrative Methods. Journal of Molecular Biology. 2023;435(15):26.

97. Okamoto H, Taniguchi T, Takekuma M, Mashio AS, Wong KH, Hasegawa H, et al. Revisiting the
Synthesis of Cellulose Acrylate and Its Modification via Michael Addition Reactions. Biomacromolecules.
2023;24(8):3767-74.

98. Okuda S, Hiraiwa T. Modelling contractile ring formation and division to daughter cells for
simulating proliferative multicellular dynamics. European Physical Journal E. 2023;46(7):16.

99. Okuda S, Hiraiwa T. Long-term adherent cell dynamics emerging from energetic and frictional
interactions at the interface. Physical Review E. 2023;107(3):15.

100. Ono K, Iwata A, Fukuma T, Iwamoto Y, Hamasaki K, Matsuki A. Characterization of adhesivity of
organic enriched sea spray aerosols by atomic force microscopy. Atmospheric Environment. 2023;294:10.
101. Ousaka N, Maclachlan MJ, Akine S. Stapling strategy for slowing helicity interconversion of a-helical
peptides and isolating chiral auxiliary-free one-handed forms. Nature Communications. 2023;14(1):12.
102. Priante F, Oinonen N, Tian Y, Guan D, Xu C, Cai SN, et al. Structure Discovery in Atomic Force
Microscopy Imaging of Ice. Acs Nano. 2024;18(7):5546-55.

103. Puppulin L, Ishikawa J, Sumino A, Marchesi A, Flechsig H, Umeda K, et al. Dynamics of Target
DNA Binding and Cleavage by Staphylococcus aureus Cas9 as Revealed by High-Speed Atomic Force
Microscopy. Acs Nano. 2023;17(5):4629-41.

104. Radhakrishnan RM, Kizhakkeduth ST, Nair VM, Ayyappan S, Lakshmi RB, Babu N, et al.
Kinetochore-microtubule attachment in human cells is regulated by the interaction of a conserved motif
of Skal with EB1. Journal of Biological Chemistry. 2023;299(2):15.

105. RenR, Cai SL, Fang XA, Wang XY, Zhang Z, Damiani M, et al. Multiplexed detection of viral antigen
and RNA using nanopore sensing and encoded molecular probes. Nature Communications. 2023;14(1):16.
106. Sakamoto M, Abe S, Miki Y, Miyanari Y, Sasaki H, Ishiuchi T. Dynamic nucleosome remodeling
mediated by YY1 underlies early mouse development. Genes Dev. 2023;37(13-14):590-604.

107. Sakata Y, Nakamura R, Hibi T, Akine S. Speed Tuning of the Formation/Dissociation of a
Metallorotaxane. Angew Chem-Int Edit. 2023;62(11):7.

108. Sato F, Nakano H, Kamijo T, Watanabe K, Fujimura T, Takahashi Y, Sato K. Vancomycin sensing

Kanazawa University -5
Nano Life Science Institute



Appendix 1

using a phenylboronic acid-modified nanopore pipette. Electroanalysis. 2023;35(11):6.

109. Seki Y, Eguchi Y, Taoka A. Influence of protozoan grazing on magnetotactic bacteria on
intracellular and extracellular iron content. Environmental Microbiology Reports. 2023;15(3):181-7.

110. Shimizu M, Fukami T, Okura K, Taniguchi T, Nomura Y, Nakajima M. Utility of a Systematic
Approach to Selecting Candidate Prodrugs: A Case Study Using Candesartan Ester Analogues. Journal of
Pharmaceutical Sciences. 2023;112(6):1671-80.

111. Soeta T, Kurobe S, Nirei Y, Kurokawa N, Wei WL, Yurtsever A, et al. Molecular Assembly and
Gelating Behavior of (I)-Alanine Derivatives. Chem-Eur J. 2023;29(39):10.

112. Soto MA, Carta V, Suzana I, Patrick BO, Lelj F, MacLachlan MJ. Cycling a Tether into Multiple Rings:
Pt-Bridged Macrocycles for Differentiated Guest Recognition, Pseudorotaxane Transformations, and Guest
Capture and Release. Angew Chem-Int Edit. 2023;62(4):7.

113. Soto MA, Chaudhry MT, Matharu GK, Lelj F, MacLachlan MJ. Molecular Flytraps Held Together by
Platinum-Platinum Intermetallic Bonds. Angew Chem-Int Edit. 2023:7.

114. Soto MA, MaclLachlan MJ. Responsive macrocyclic and supramolecular structures powered by
platinum. Chemical Science. 2024;15(2):431-41.

115. Sumino A, Sumikama T, Shibata M, Irie K. Voltage sensors of a Na<SUP>+</SUP> channel
dissociate from the pore domain and form inter-channel dimers in the resting state. Nature
Communications. 2023;14(1):11.

116. Sumino A, Zhao YM, Mukai D, Sumikama T, Puppulin L, Hattori M, Shibata M. Antithetic effects of
agonists and antagonists on the structural fluctuations of TRPV1 channel. Proceedings of the National
Academy of Sciences of the United States of America. 2023;120(20):3.

117. Sun KW, Silveira O], Ma Y], Hasegawa Y, Matsumoto M, Kera S, et al. On-surface synthesis of
disilabenzene-bridged covalent organic frameworks. Nature Chemistry. 2023;15(1):136-+.

118. Takahashi Y, Sasaki Y, Yoshida T, Honda K, Zhou YS, Miyamoto T, et al. Nanopipette Fabrication
Guidelines for SICM Nanoscale Imaging. Analytical Chemistry. 2023:9.

119. Takano S, Fukami T, Ichida H, Suzuki K, Nakano M, Nakajima M. In Vitro Evaluation of the
Reductase Activities of Human<i> AKR1C3</i> Allelic Variants. Drug Metabolism and Disposition.
2023;51(9):1188-95.

120. Takeda K, Flechsig H, Muro I, Amyot R, Kobayashi F, Kodera N, et al. Structural Dynamics of EGAP
E3 Ligase HECT Domain and Involvement of a Flexible Hinge Loop in the Ubiquitin Chain Synthesis
Mechanism. Nano Letters. 2023;23(24):11940-8.

121. Taniguchi H, Akagi K, Dotsu Y, Yamada T, Ono S, Imamura E, et al. Pan-HER inhibitors overcome
lorlatinib resistance caused by NRG1/HER3 activation in <i>ALK</i>-rearranged lung cancer. Cancer
Science. 2023;114(1):164-73.

122. Taniguchi T, Nishimura T, Maeda K. Development of Methods for Controlled Polymerization of
Monosubstituted Acetylenes Enabling Versatile Design of Polymer End Structures. J Synth Org Chem Jpn.
2023;81(6):594-606.

123. Trave E, Back M, Pollon D, Ambrosi E, Puppulin L. Light Conversion upon Photoexcitation of
NaBiF<sub>4</sub>:Yb<SUP>3+</SUP>/Ho<SUP>3+</SUP>/Ce<SUP>3+</SUP> Nanocrystalline
Particles. Nanomaterials. 2023;13(4):15.

124. Tsujioka M, Miyazawa K, Ohmuraya M, Nibe Y, Shirokawa T, Hayasaka H, et al. Identification of a
novel type of focal adhesion remodelling via FAK/FRNK replacement, and its contribution to cancer
progression. Cell Death Dis. 2023;14(4):15.

125. Tsujioka S, Sumino A, Nagasawa Y, Sumikama T, Flechsig H, Puppulin L, et al. Imaging single
CaMKII holoenzymes at work by high-speed atomic force microscopy. Science Advances. 2023;9(26):14.
126. Umeda K, McArthur SJ, Kodera N. Spatiotemporal resolution in high-speed atomic force microscopy
for studying biological macromolecules in action. Microscopy. 2023;72(2):151-61.

127. Wada K, Suzuki M, Kakuta T, Yamagishi T, Ohtani S, Fa S, et al. Dynamic-to-Static Planar Chirality
Conversion in Pillar 5 arenes Regulated by Guest Solvents or Amplified by Crystallization. Angew Chem-
Int Edit. 2023;62(19):6.

128. Wada K, Yasuzawa K, Fa SX, Nagata Y, Kato K, Ohtani S, Ogoshi T. Diastereoselective Rotaxane
Synthesis with Pillar 5 arenes via Co-crystallization and Solid-State Mechanochemical Processes. Journal
of the American Chemical Society. 2023;145(28):15324-30.

129. Warashina S, Sato H, Zouda M, Takahashi M, Wada Y, Passioura T, et al. Two-Chain Mature
Hepatocyte Growth Factor-Specific Positron Emission Tomography Imaging in Tumors Using
<SUP>64</SUP>Cu-Labeled HiP-8, a Nonstandard Macrocyclic Peptide Probe. Molecular Pharmaceutics.
2023;20(4):2029-38.

130. Watanabe-Nakayama T, Tsuji M, Umeda K, Oguchi T, Konno H, Noguchi-Shinohara M, et al.
Structural Dynamics of Amyloid- Protofibrils and Actions of Anti- Amyloid-B Antibodies as Observed by
High-Speed Atomic Force Microscopy. Nano Letters. 2023;23(13):6259-68.

Kanazawa University -6
Nano Life Science Institute



Appendix 1

131. Woodcock E, Gorelkin PV, Goff PS, Edwards CRW, Zhang Y], Korchev Y, Sviderskaya EV. Measuring
Melanoma Nanomechanical Properties in Relation to Metastatic Ability and Anti-Cancer Drug Treatment
Using Scanning Ion Conductance Microscopy. Cells. 2023;12(19):15.

132. Wu PF, Pietropaolo A, Fortino M, Bando M, Maeda K, Nishimura T, et al. Amplified Chirality Transfer
to Aromatic Molecules through Non-specific Inclusion by Amorphous, Hyperbranched
Poly(fluorenevinylene) Derivatives. Angew Chem-Int Edit. 2023;62(29):8.

133. Xu MC, Xu Z, Soto MA, Xu YT, Hamad WY, MacLachlan MJ]. Mechanically Responsive Circularly
Polarized Luminescence from Cellulose-Nanocrystal-Based Shape-Memory Polymers. Advanced Materials.
2023;35(29):9.

134. Yamamoto S, Taniguchi D, Ozawa T, Hirata K, Ozawa T, Fukuma T. Nanoscale Corrosion
Mechanism at Grain Boundaries of the Al-Zn-Mg Alloy Investigated by Open-Loop Electric Potential
Microscopy. Journal of Physical Chemistry C. 2023;127(11):5281-8.

135. Yamazaki T, Liu X, Chang YT, Arai S. Applicability and Limitations of Fluorescence Intensity-Based
Thermometry Using a Palette of Organelle Thermometers. Chemosensors. 2023;11(7):12.

136. Yao MS, Otake K, Koganezawa T, Ogasawara M, Asakawa H, Tsujimoto M, et al. Growth
mechanisms and anisotropic softness-dependent conductivity of orientation- controllable metal-organic
framework nanofilms. Proceedings of the National Academy of Sciences of the United States of America.
2023;120(40):7.

137. Yilmaz N, Panevska A, Tomishige N, Richert L, Mely Y, Sepcic K, et al. Assembly dynamics and
structure of an aegerolysin, ostreolysin A6. Journal of Biological Chemistry. 2023;299(8):13.

138. Yurtsever A, Sun LH, Hirata K, Fukuma T, Rath S, Zareie H, et al. Molecular Scale Structure and
Kinetics of Layer-by-Layer Peptide Self-Organization at Atomically Flat Solid Surfaces. Acs Nano.
2023;17(8):7311-25.

139. Zhou Y, Oki R, Tanaka A, Song LX, Takashima A, Hamada N, et al. Cellular stress induces non-
canonical activation of the receptor tyrosine kinase EphA2 through the p38-MK2-RSK signaling pathway.
Journal of Biological Chemistry. 2023;299(5):12.

2. Review articles(140-150)
140. D'Acierno F, Michal CA, MaclLachlan MJ]. Thermal Stability of Cellulose Nanomaterials. Chemical
Reviews. 2023;123(11):7295-325.
141. Flechsig H, Ando T. Protein dynamics by the combination of high-speed AFM and computational
modeling. Current Opinion in Structural Biology. 2023;80:9.
142. Kato K, Fa S, Ogoshi T. Alignment and Dynamic Inversion of Planar Chirality in Pillar <i>n</i>
arenes. Angew Chem-Int Edit. 2023;62(47):12.
143. Kok SY, Nakayama M, Morita A, Oshima H, Oshima M. Genetic and nongenetic mechanisms for
colorectal cancer evolution. Cancer Science. 2023;114(9):3478-86.
144. Lostao A, Lim K, Pallarés MC, Ptak A, Marcuello C. Recent advances in sensing the inter-
biomolecular interactions at the nanoscale-A comprehensive review of AFM-based force spectroscopy.
International Journal of Biological Macromolecules. 2023;238:19.
145. Ogoshi T. Supramolecular assemblies and polymer recognition based on polygonal and pillar-
shaped macrocycles "pillar <i>n</i> arenes". Polymer Journal. 2023:14.
146. Sakata Y. Creation of kinetically-controlled supramolecular systems based on coordination
chemistry. Journal of Inclusion Phenomena and Macrocyclic Chemistry. 2023:28.
147. Shi TH, Ohtani S, Kato K, Fa SX, Ogoshi T. Host-guest behavior of pillar n arene-based
supramolecular assemblies. Trends in Chemistry. 2023;5(7):537-50.
148. Taoka A, Eguchi Y, Shimoshige R, Fukumori Y. Recent advances in studies on magnetosome-
associated proteins composing the bacterial geomagnetic sensor organelle. Microbiology and Immunology.
2023;67(5):228-38.
149. Vu CQ, Arai S. Quantitative Imaging of Genetically Encoded Fluorescence Lifetime Biosensors.
Biosensors-Basel. 2023;13(10):15.
150. Wada K, Ogoshi T. Functionalization of pillar <i>n</i> arenes towards optically responsive
systems <i>via</i> host-guest interactions. Materials Chemistry Frontiers. 2024;8(5):1212-29.

3. Proceedings
None

4, Other English articles(151)
151. Nakajima M, Tamai I. Roles and Application of Extracellular Vesicles Occurring Endogenously and
Naturally. Pharmaceutical Research. 2023;40(4):793-4.
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Appendix 1

B. WPI-related papers

1. Original articles(152-189)
152. AsanoY, Yamamoto N, Demura S, Hayashi K, Takeuchi A, Kato S, et al. Novel predictors of immune
checkpoint inhibitor response and prognosis in advanced non-small-cell lung cancer with bone metastasis.
Cancer Medicine. 2023;12(11):12425-37.
153. Cheng XX, Gan Y], Zhang G, Song QP, Zhang ZB, Zhang W. Conformationally supramolecular
chirality prevails over configurational point chirality in side-chain liquid crystalline polymers. Chemical
Science. 2023;14(19):5116-24.
154. Cheng XX, Miao TF, Zhang G, Guo JY, Zhou ZY, Zhang W. Switchable Phase Helicity Independent
of the Absolute Configuration of the Stereocenter: Anomalous Induction between Sergeants and Soldiers
in Chiral Liquid-Crystalline Polymers. Journal of the American Chemical Society. 2023;145(30):16474-87.
155. Dai HB, Hong R, Ma YF, Cheng XX, Zhang W. A Subtle Change in the Flexible Achiral Spacer Does
Matter in Supramolecular Chirality: Two-Fold Odd-Even Effect in Polymer Assemblies. Angew Chem-Int
Edit. 2023;62(50):9.
156. Das S, Paramane A, Chatterjee S, Rao UM. Accurate Identification of Transformer Faults From
Dissolved Gas Data Using Recursive Feature Elimination Method. Ieee Transactions on Dielectrics and
Electrical Insulation. 2023;30(1):466-73.
157. Das S, Paramane A, Rao UM, Chatterjee S, Kumar KS. Corrosive Dibenzyl Disulfide Concentration
Prediction in Transformer Qil Using Deep Neural Network. Ieee Transactions on Dielectrics and Electrical
Insulation. 2023;30(4):1608-15.
158. Fan J, Xu MC, Xu YT, Hamad WY, Meng ZH, Maclachlan MJ]. A visible multi-response
electrochemical sensor based on cellulose nanocrystals. Chemical Engineering Journal. 2023;457:10.
159. Fujiwara Y, Kuboki Y, Furukawa M, Mizuno N, Hara H, Ioka T, et al. FIGHT-102: A phase 1 study
of pemigatinib in Japanese patients with advanced malignancies. Cancer Medicine. 2023;12(9):10597-
611.
160. Fukuda K, Shimi T, Shimura C, Ono T, Suzuki T, Onoue K, et al. Epigenetic plasticity safeguards
heterochromatin configuration in mammals. Nucleic Acids Research. 2023;51(12):6190-207.
161. Guo YQ, Cheng XX, He ZX, Zhou ZY, Miao TF, Zhang W. Simultaneous Chiral Fixation and Chiral
Regulation Endowed by Dynamic Covalent Bonds. Angew Chem-Int Edit. 2023;62(52):7.
162. Hirose D, Kusuma SBW, Yoshizawa A, Wada N, Takahashi K. Dehydrogenative silylation of cellulose
in ionic liquid. Green Chemistry. 2023;25(18):7.
163. Ide T, Nishino Y, Takiguchi T, Kanda S, Otsuki K, Hayashi R, et al. Multi-institutional survey of
antiemetic therapy in lung cancer patients treated with carboplatin in Hokushin region. Bmc Pulmonary
Medicine. 2023;23(1):9.
164. Kakuta T, Miyazaki R, Shinjo Y, Ueno Y, Yamagishi TA. Acceptor-Induced Fluorescence of Phenolic
Polymers Based on Triphenylamine Derivatives. Chempluschem. 2023;88(9):5.
165. Kemeth FP, Alonso S, Echebarria B, Moldenhawer T, Beta C, Kevrekidis IG. Black and gray box
learning of amplitude equations: Application to phase field systems. Physical Review E. 2023;107(2):8.
166. Kerzel T, Giacca G, Beretta S, Bresesti C, Notaro M, Scotti GM, et al. <i>In</i><i> vivo</i>
macrophage engineering reshapes the tumor microenvironment leading to eradication of liver metastases.
Cancer Cell. 2023;41(11):1892-+.
167. Kitagawa K, Shibata E, Yamamoto M, Harada H, Yoshino K, Iwashita T, et al. Subacute exposure
to bisphenol F diglycidyl-ether induces chronic dermatitis characterized by psoriasis-like skin inflammation
in mice. Genes to Cells. 2023;28(1):42-52.
168. Kobayashi T, Nishino Y, Takiguchi T, Kanda S, Otsuki K, Tanaka Y, et al. Epidemiological and
therapeutic profiles of lung cancer patients in the Hokushin Region Japan: a retrospective hospital
administrative database study. Bmc Pulmonary Medicine. 2023;23(1):7.
169. Kobayashi Y, Niida A, Nagayama S, Saeki K, Haeno H, Takahashi KK, et al. Subclonal accumulation
of immune escape mechanisms in microsatellite instability-high colorectal cancers. British Journal of
Cancer. 2023;129(7):1105-18.
170. Koizumi T, Nishino Y, Takiguchi T, Kanda S, Otsuki K, Tanaka Y, et al. Epidemiological and
Therapeutic Analyses in Lung Cancer Patients Over 80 Years Old in the Hokushin Region: A Retrospective
Hospital Administrative Database Study. Clinical Lung Cancer. 2023;24(2):145-52.
171. Kuroda S, Adachi N, Kuratani S. A detailed redescription of the mesoderm/neural crest cell
boundary in the murine orbitotemporal region integrates the mammalian cranium into a pan-amniote
cranial configuration. Evol Dev. 2023;25(1):32-53.
172. Miao TF, Cheng XX, Zhang G, Wang YQ, He ZX, Wang Z, Zhang W. Self-recovery of chiral
microphase separation in an achiral diblock copolymer system. Chemical Science. 2023;14(7):1673-8.
173. Milotskyi R, Sharma G, Fujie T, Hirose D, Wada N, Takahashi K. Continuous process of cellulose
dissolution and transesterification reaction catalysed by ionic liquid in twin screw extruder. React Chem

Kanazawa University -8
Nano Life Science Institute



Appendix 1

Eng. 2023;8(6):1395-402.

174. Nagayama S, Kobayashi Y, Fukunaga M, Sakimura S, Sugimachi K, Sasaki S, et al. Mutated genes
on ctDNA detecting postoperative recurrence presented reduced neoantigens in primary tumors in
colorectal cancer cases. Scientific Reports. 2023;13(1):11.

175. Naveen KV, Sathiyaseelan A, Mandal S, Han K, Wang MH. Unveiling the Structural Characteristics
and Bioactivities of the Polysaccharides Extracted from Endophytic <i>Penicillium</i> sp. Molecules.
2023;28(15):19.

176. Okamoto K, Fujita H, Okada Y, Shinkai S, Onami S, Abe K, et al. Single-molecule tracking of Nanog
and Oct4 in living mouse embryonic stem cells uncovers a feedback mechanism of pluripotency
maintenance. Embo Journal. 2023;42(18):20.

177. Ozato Y, Kojima Y, Kobayashi Y, Hisamatsu Y, Toshima T, Yonemura Y, et al. Spatial and single-
cell transcriptomics decipher the cellular environment containing HLA-G plus cancer cells and
SPP1+macrophages in colorectal cancer. Cell Reports. 2023;42(1):19.

178. Savin N, Erofeev A, Timoshenko R, Vaneev A, Garanina A, Salikhov S, et al. Investigation of the
Antifungal and Anticancer Effects of the Novel Synthesized Thiazolidinedione by Ion-Conductance
Microscopy. Cells. 2023;12(12):13.

179. Suzuki T, Akiba C, Izawa M, Iwami M. Steroid hormone-dependent changes in trehalose physiology
in the silkworm, <i>Bombyx mori</i>. J Comp Physiol B-Biochem Syst Environ Physiol. 2023;193(4):383-
90.

180. Taira J, Yamaguchi M, Tashiro A, Kida A, Suzuki K, Sakai K, et al. Computer-Assisted Identification
of Inhibitor with Novel Pharmacophore Targeting First Kringle Domain of Hepatocyte Growth Factor.
Chemistryselect. 2023;8(36):6.

181. Takayanagi-Kiya S, Shioya N, Nishiuchi T, Iwami M, Kiya T. Cell assembly analysis of neural circuits
for innate behavior in <i>Drosophila melanogaster</i> using an immediate early gene <i>stripe/egr-
1</i>. Proceedings of the National Academy of Sciences of the United States of America.
2023;120(33):11.

182. Tamai S, Ichinose T, Jiapaer S, Hirai N, Sabit H, Tanaka S, et al. Therapeutic potential of
pentamidine for glioma-initiating cells and glioma cells through multimodal antitumor effects. Cancer
Science. 2023;114(7):2920-30.

183. Tange S, Hirano T, Idogawa M, Hirata E, Imoto I, Tokino T. MYEQOV overexpression induced by
demethylation of its promoter contributes to pancreatic cancer progression via activation of the folate
cycle/c-Myc/mTORC1 pathway. Bmc Cancer. 2023;23(1):12.

184. Ueno M, Nakata M, Kaneko Y, Iwami M, Takayanagi-Kiya S, Kiya T. <i>fruitless</i> is sex-
differentially spliced and is important for the courtship behavior and development of silkmoth<i>
Bombyx</i><i> mori</i>. Insect Biochemistry and Molecular Biology. 2023;159:12.

185. Watanabe K, Fujita M, Okamoto K, Yoshioka H, Moriwaki M, Tagashira H, et al. The crucial role of
CTCF in mitotic progression during early development of sea urchin. Dev Growth Diff. 2023;65(7):395-
407.

186. Yamada Y, Nakajima H, Kobayashi C, Shuku Y, Awaga K, Akine S, Tanaka K. Synthesis of Isomeric
Tb<SUP>3+</SUP>-Phthalocyanine Double-Decker Complexes Depending on the Difference in the
Direction of Coordination Plane and Their Magnetic Properties. Chem-Eur J. 2023;29(1):9.

187. Yi SY, Wang LB, Cheng XX, Fujiki M, Zhang W. Chiroptical Generation, Switching, and Long-Term
Memory in Supramolecular Azobenzene-Pendant Polymer: Regulation by Cellulose Peralkyl Esters,
<i>D</i>-/<i>L</i>-Glucose Permethyl Esters, Solvents, UV Light Irradiation, and Thermal Annealing
Process. Chinese Journal of Chemistry. 2023;41(24):3625-32.

188. Yoshizawa A, Maruyama C, Kusuma SBW, Wada N, Kuroda K, Hirose D, Takahashi K. Aryloxy Ionic
Liquid-Catalyzed Homogenous Esterification of Cellulose with Low-Reactive Acyl Donors. Polymers.
2023;15(2):14.

189. Zhang G, Bao YL, Pan MH, Wang NW, Cheng XX, Zhang W. Memorable full-color circularly polarized
luminescence from chiral co-assembled polymer films enabled by multipath transfer. Sci China-Chem.
2023;66(4):1169-78.

1. Review articles(190)
190. Beta C, Edelstein-Keshet L, Gov N, Yochelis A. From actin waves to mechanism and back: How
theory aids biological understanding. Elife. 2023;12:37.

2. Proceedings
None
4. Other English articles(191-193)
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191. Ogoshi T. Hierarchical Materials from High Information Content Macromolecular Building Blocks:
Construction, Dynamic Interventions, and Prediction. Chemical Reviews. 2023;123(13):8041-3.

192. Tsukida S, Watanabe S, Hongo M, Murase Y, Yamamoto Y, Kase K, et al. Unexpected Diffuse
Alveolar Hemorrhage After Bronchoscopy. Chest. 2023;164(3):E71-E4.

193. Fukuoka M, Yano S, Giaccone G, Tamura T, Nakagawa K, Douillard JY, et al. Multi-Institutional
Randomized Phase II Trial of Gefitinib for Previously Treated Patients With Advanced Non-Small-Cell Lung
Cancer (Reprinted from vol 21, pg 2237-2246, 2003). Journal of Clinical Oncology. 2023;41(6):1162-71.

(3) Submission of electronic data
- In addition to the above, provide a .csv file output from the Web of Science (e.g.) or other database giving the paper’s raw data including
Document ID. (Note: the Document ID is assigned by paper database.)
- The papers should be divided into A or B categories on separate sheets, not divided by paper categories.

(4) Use in assessments
- The lists of papers will be used in assessing the state of WPI project’s progress.
- They will be used as reference in analyzing the trends and whole states of research in the said WPI center, not to evaluate individual
researcher performance.
- The special characteristics of each research domain will be considered when conducting assessments.

(5) Additional documents
- After all documents, including these paper listings, showing the state of research progress have been submitted, additional documents
may be requested.
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2. Invited Lectures, Plenary Addresses (etc.) at International Conferences and International

Research Meetings
- List up to 10 main presentations during FY 2023 in order from most recent.

- For each, write the date(s), lecturer/presenter’s name, presentation title, and conference name.

Lecturer/Presente
Date(s) Presentation title Conference name
r's name
Machine Learning Analysis
and Automation in High- AFM & SPM Meeting 2024,
2024/3/28 | Adam S. Foster
resolution Scanning Probe Durham, UK
Microscopy
The 9th Asian Conference
Control of chirality inversion
o _ o _ on Coordination Chemistry
2024/2/20 | Shigehisa Akine kinetics of helical cage
(ACCC9), Bangkok,
complexes by guest binding
Thailand
Responsive photonic
Mark J. CEMSupra Symposium,
2024/1/18 materials from cellulose
MaclLachlan Tokyo, Japan
nanocrystals
Activity-dependent
2023 Annual Meeting of the
structural dynamics of
Australian Society of
2023/12/6 | Mikihiro Shibata CaMKIla visualized by High-
Biophysics, Wollongong,
speed atomic force
Australia
microscopy
The 4th “Genome Modality”
Nano imaging of Genomic
Annual meeting, Karolinska
2023/9/21 | Richard Wong modality in nuclear pore
Institute, Stockholm,
territories
Sweden
AFM study on the hydration | 25th International
of PVA brush surface and its | Symposium on Chemical-
2023/8/7 | Takeshi Fukuma
impact on the interaction Mechanical Planarization
with abrasive nanoparticles | (CMP), Lake Placid, USA
The partnership for
Directly watching protein structural biology
2023/7/7 | Toshio Ando molecules in dynamic action | symposium "Dynamics in

by high-speed AFM

Structural Biology",

Grenoble, France

Kanazawa University -11

Nano Life Science Institute



2023/6/21

Hanae Sato

The potential role of mRNA

decay in transcription

Appendix 1

Cold Spring Harbor Asia
conference “The Now and
Future of RNA Therapeutics

", Awaji, Japan

2023/6/14

Noriyuki Kodera,

Kenichi Umeda,

Kazuma Tatsumi,

Karen Kamoshita

Recent progress in high-
speed atomic force

microscopy

9th Multifrequency AFM

Conference, Madrid, Spain

2023/5/10

Carsten Beta

Composite active matter —
How motile cells move

passive micro-cargo

Mathematical Cell Biology
Symposium, UBC,

Vancouver, Canada

3. Major Awards
- List up to 10 main awards received during FY 2023 in order from the most recent.
- For each, write the date issued, the recipient’s name, and the name of award.

- In case of multiple recipients, underline those affiliated with the center.

Date Recipient's name Name of award

Early Research in Biophysics Award, The Biophysical
2023/11/15 | Shingo Fukuda

Society of Japan

Best Oral Presentation Award, The 20th International
2023/9/15 | Richard Wong

Microscopy Congress (in Busan, KOREA)

Most Prolific Author in Drug Metabolism and
2023/5/20 | Miki Nakajima Disposition, The American Society for Pharmacology

and Experimental Therapeutics

JVSS Excellent Presentation Awards, The Japan
2023/5/20 Keisuke Miyazawa

Society of Vacuum and Surface Science

Medal with Purple Ribbon, The Cabinet Office,
2023/4/29 | Toshio Ando

Government of Japan

The Commendation for Science and Technology by
2023/4/19 | Takeshi Fukuma the Minister of Education, Culture, Sports, Science

and Technology, Research Category
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Appendix 2 FY 2023 List of Principal Investigators

NOTE:

*Underline names of principal investigators who belong to an overseas research institution.
*In the case of researcher(s) not listed in the latest report, attach a “Biographical Sketch of a New Principal Investigator”(Appendix 2a).
*Enter the host institution name and the center name in the footer.

Appendix 2

<Results at the end of FY2023>

Principal Investigators Total: 16

Affiliation
Name Age (Position title_, dt_apartment, Academlc. degree, Effort (%)* Stal.‘tlng dat.e .Of . Status 9f p'rOJect participation Contributions by PIs from overseas research institutions
organization) specialty project participation (Describe in concrete terms)
Center Director Nano Life Science Institute Doctor of Engineering,
Takeshi Fuk 47 K Uni . ! Electrical engineering, (90 October, 2017 usually stays at the institute
akeshi Fukuma anazawa University Nanometrology
. . . Doctor of Science,
Noriyuki Kodera (45 Eano Life SJ I(?nce _Instltute, Biophysics and Nano- |90 April, 2022 usually stays at the institute
anazawa University Bioscience
-Engaged in measuring the distribution of
substances inside and outside the cell while
_ Department of Medicine, Ph.D. in Biophysics and pnqer contract, stays at the ' working toward the development of new
Yuri Korchev 63 I ial Coll Lond Cytology, Biophysics 30 October, 2017 institute 30 days or more/per fiscal |nanoprobe technology
mperial Lollege London gy, Blophy year -In charge of the 2nd NanoLSI International
Symposium in London held on November 19,
2018.
. Nano Life Science Institute, ici -
Atsushi Hirao 60 ano > . e. sutu Doctor of M.edlcme, 90 October, 2017 usually stays at the institute
Kanazawa University Stem Cell Biology
. . . D.V.M., Ph.D., Cancer
I\O’Ias_anobu 62 Eano Life SJ I(?nce _Instltute, research, Genetics for |90 October, 2017 usually stays at the institute
shima anazawa University Cancer modeling
MD, PhD, Medical
Seiji Yano 58 Un!vers!ty Hospital, Kanazawa O_ncology, . 50 October, 2017 usually stays at the institute
University Circumvention of
targeted drug resistance
. . . Doctor of Philosophy,
Kunio Matsumoto |65 Eano Life SJ I(?nce _Instltute, Biological Chemistry, 90 October, 2017 usually stays at the institute
anazawa University Tumor Biology
Rikinari 49 Nano Life Scu?nce .Instltute, MD, P_hD, Immunology, 90 October, 2017 usually stays at the institute
Hanayama Kanazawa University Cell Biology
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Nano Life Science Institute,

Doctor of Medicine,

Richard W. Wong (4 . . A 90 October, 2017 usually stays at the institute
ard ong |49 Kanazawa University Molecular cell biology Y stay
Doctor of
. . Nano Life Science Institute, i -
Miki Nakajima 54 ano S - e. st Ph.armaceut|cal 90 October, 2017 usually stays at the institute
Kanazawa University Sciences, Drug
Metabolism and
Doctor of Science,
Shigehisa Akine |51 Nano Life SCI(?I’]CG _Instltute, Supra'molecular . 90 October, 2017 usually stays at the institute
Kanazawa University chemistry, Coordination
chemistry
. Nano Life Science Institute, i i o
Katsuhiro Maeda (53 ano S - e. st Doctor of Englpeerlng, 90 October, 2017 usually stays at the institute
Kanazawa University Polymer chemistry
Graduate School of Doctor of Engineering, Xvsrlk > atkt.he Z‘Stitu/te 20% Ofbthe d
: - : : otal working days / per year base
Tomoki Ogoshi |47 Engln(le_gfrlnsg . KYOtOI Ur;.';/etrSIty / iﬁzlr’sgtmec;tlfgctural 20 October, 2017 on the cross-appointment
ano Lite CIe.nce. nstitute, Oraanic rg\emist agreement between Kyoto univ.
Kanazawa Univeristy ) ry and Kanazawa univ.
-Engaged in development of supramolecular
Under contract, stays at the nanoprobes while working toward the
Department of Chemistry, . . N ! ] development of new nanoprobe technology
Mark Maclachlan |50 University of British Columbia PhD in Chemistry 30 October, 2017 |n;at|rtute 30 days or more/per fiscal |~ In charge of Selection Committee of Jr.PI
¥ -In charge of the 3rd NanoLSI International
Symposium held on August 8, 2019 at UBC
-Promotes understanding of the real image from
Under contract. stays at the the observation image while working toward the
Adam Stuart 48 Department of Applied Physics, [PhD in Theoretical Solid 30 October. 2017 institute 30 da ’s orymore Jper fiscal development of new nanoprobe technology
Foster Aalto University State Physics ! Y P -In charge of NanoLSI Educational Program at
—_— year
the Graduate School
- In charge of Selection Committee of Jr.PI
-Promotes understanding of the real image from
Doctor of Natural Under contract, stays at the the observation image while working toward the
Carsten Beta 49 Biological Physics Group, Sciences, Biophysics, 20 April, 2022 institute 30 days or more/per fiscal development of new nanoprobe technology

University of Potsdam

Pattern formation

year

-In charge of Selection Committee of Jr.PI
-In charge of the 7th NanoLSI International
Symposium in Berlin held on November 2-3, 2023.
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Appendix 3-1 FY 2023 Records of Center Activities

1. Researchers and center staff, satellites,

1-1.

artner institutions
Number of researchers in the “core” established within the host institution

- Regarding the number of researchers at the Center, fill in the table in Appendix 3-1a.

Special mention

Appendix 3-1

- Enter matters warranting special mention, such as concrete plans for achieving the Center’s goals, established schedules for

employing main researchers, particularly principal investigators.

- As background to how the Center is working on the global circulation of world’s best brains, give good examples, if any, of how
career paths are being established for the Center’s researchers; that is, from which top-world research institutions do researchers
come to the Center and to which research institutions do the Center’s researchers go, and how long are their stays at those

institutions.

The career path development of the NanoLSI researchers in FY2023 is as shown in the table cited below.

Name From which Position at
(M/F) institution NanoLSI How long To which institution Position
Institute of Medical, National Institute of Senior research
Pharmaceutical and Assistant Advanced Industrial scientist
1| TANIGUCHI Health Sciences, professor 10 months Science and Technology (Tenured position)
TSUYOSHI Kanazawa University | (Fixed-term (AIST), Research Center *Equivalent to
(M) (Japan) contract) for Integrated Catalytic associate professor
Chemistry (Japan)
HALL Assistant
DAMIEN Nagoya Institute of professor 3.0 years
2| RICHARD Technology (Japan) (Fixed-term Applying for a researcher position
(M) contract)
Assistant
TODA University of professor 4.5 years Institute for Protein Associate professor
3| SATOSHI California San (JIr. PI) Research, Osaka University (Tenured position)
(M) Francisco (USA) (Fixed-term (Japan)
contract)
Assistant Research Center for
OUSAKA Kyushu Institute of professor 3.0 years Negative Emission Associate professor
4| NAOKI Technology (Japan) (Fixed-term Technology, (Tenured position)
(M) contract) Kyushu University
(Japan)
Assistant
professor
SAJIDAH Doctoral student at (Fixed-term State University of Lecturer
5| ELMA Kanazawa University contract) 6 months Surabaya (Indonesia) (Tenured position)
SAKINATUS (Japan) *Promising
(F) researcher

1-2,

Satellites and partner institutions

- List the satellite and partner institutions in the table below.
- Indicate newly added and deleted institutions in the “Notes” column.
- If satellite institutions have been established overseas, describe by satellite the Center’s achievements in coauthored papers and

researcher exchanges in Appendix 4.

<Satellite institutions>

 Institution name

Imperial College London

_ Principal Investigator(s), if any
Yuri Korchev

Notes

- Established the Agreement in:

January 2019 (The effective date
_is January 15 2019)

- University of British Columbia

Mark MacLachlan

 Established the Agreement in

.~ October

2018 (The effective -

date is April 2019)
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< Partner institutions>

Appendix 3-1

_Institution name

Principal Investigator(s), if any

Notes

- RIKEN Center for Biosystems -

- Dynamics Research

Established the collaborative
research agreement in May 2018

- Nikon Instech Co., Ltd.

" Established the
' research agreement in May 2019 :

collaborative

- MicroBiology Research Center for - Established the collaborative -
- Sustainability, ' - research agreement in June
~ Tsukuba University : - 2019 :
- National Institutes for Quantum ° " Established the collaborative
- Science and Technology (QST), - - research agreement in June
Institute of Quantum :

- Science

Life

2021

2. Holding international research meetings
- Indicate the number of international research conferences or symposiums held in FY2023 and give up to three examples of the most

representative ones using the table below.

~ FY 2023: 4 meetings

Major examples (meeting: titles and places held)

Number of participants

Society, Berlin, Germany

7th NanoLSI Symposium - From Molecules to Cells and Tissue -
Bridging Scales with Nanoprobe Technology —
Harnack House, The Conference Venue of The Max Planck

From domestic institutions: 20
From overseas institutions: 19

(NanoBioCoM2023)

(ICISE), Quy Nhon, Vietham

The first International Symposium of Nano Life Science:
Nano Biotechnology, Biosensor, Computation

International Centre for Interdisciplinary Science and Education

From domestic institutions: 27
From overseas institutions: 77

SANTO Project, Next Generation Hokushin Cancer Pro, WPI
International Seminar, Cancer Research Institute Seminar -
Overcoming drug resistance in lung cancer —

CPD Center (Day-1) & Nano Life Science Institute (Day-2),
Kanazawa University, Kanazawa and Online

From domestic institutions: 51
From overseas institutions: 3
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3. Diagram of management system

- Diagram the center’s management system and its position within the host institution in an easily understood manner.

- If any new changes have been made in the management system from that in the latest “center project” last year, describe them.
Especially describe any important changes made in such as the center director, administrative director, head of host institution, and

officer(s) in charge at the host institution (e.g., execu

P

+ PIs

Decision making line + Other Professors

- Director Prof. Takeshi Fukuma
- Administrative Director Prof. Masafumi Iwami (As of April 1, 2023)

Management & Planning line

tive vice president for research).

rof. Takeshi Fukuma

NanoLSI Director

- Director Prof. Takeshi Fukuma

- Administrative Director Prof. Masafumi Iwami (As of April 1, 2023)
- Prof. Kodera, Prof. Hirao, Prof. Maeda and Prof.Hanayama

Appendix 3-1

Future Plannina Board

Faculty Board

Principal Investigators

Bio-SPM

Prof. Takeshi Fukuma

Prof. Noriyuki Kodera

Prof. Yuri Korchev / Imperial College London
Supramolecular Chemistry

Prof. Shigehisa Akine

Prof. Katsuhiro Maeda

Prof. Mark MacLachlan / University of British Columbia
Prof. Tomoki Ogoshi / Kyoto University
Computational Science

Prof. Adam Foster / Aalto University
Prof. Carsten Beta / University of Potsdam

Life Science

Prof. Atsushi Hirao

Prof. Masanobu Oshima
Prof. Kunio Matsumoto
Prof. Seiji Yano

Prof. Rikinari Hanayama
Prof. Richard Wong
Prof. Miki Nakajima

Working Research
Group Support
Open Facilities - URAs
Prof. Noriyuki Kodera . Technical
Staff

Transdisciplinary
Research Promotion
Prof. Miki Nakajima

Research Outreach
Associate Prof. Takahiro Nakayama

Researcher Development
Prof. Noriyuki Kodera

- General Affairs &

- Budget & Environment

- Project Planning &

Administrative

Office

Institutional Design

Group

Equipment Group

QOutreach Group

NanoLSI Overseas Research Site

Imperial College London

RIKEN BDR

NIKON SOLUTIONS

University of British Columbia

TSUKUBA MiCS
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Appendix 3-1

4. Campus Map

- Draw a simple map of the campus showing where the main office and principal investigator(s) are located.

- .“
1§
5

Natural Science and
Technoloav Hall 1

Matsumoto, Oshima,
Hirao

NanoLSI building
a

Fukuma, Kodera, Korchev,
‘ Akine, Maeda, Ogoshi, Maclachlan,
Hanayama,Yano ' Beta, Foster
J a——

Wong, Nakajima and Hanayama have their offices and laboratories in both NanoLSI building and in
other buildings.
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5. Securing external research funding*

External research funding secured in FY2023

NanoLSI External Research Funding Secured in FY2023 by type of funding source

CONFIDENTIAL

Appendix 3-1

% Induding Indirect funding

e 3 PI (Including Assocate PI) Jr.PL Full time researcher Associated researcher Total
M Grants-in-Aid for Scientific Research
number amount(JPY) | number | amount(JPY) number|  amount(JPY) number|  amount(JPY) number|  amount(JPY)
t-in-Aid for T Research Area(A) 5 33,670,000 3 21,489,000 1 3,380,0000 1 5,590,000 10 64,129,000
Grant-in-Aid for Tr Research Area(B) 2 10,192,000 2 10,192,000|
Grant-in-Aid for Scientific Research (S) 1 6,760,000 1 6,760,000|
(Grant-in-Ai for Scientfic Research () 9 52,830,000 2 9,490,000 2 10,140,0000 3 2,470,000 16 74,930,000
(Grant-in-Aid for Sceentific Research (B) 9 35,310,900 4 5,746,000, 12 25,530,000 8 23,120,0000 33 89,706,900
Grant-in-Aid for Scientific Research (C) 1 260,000 12 21,913,729 14 17,217,423| 27 39,391,152
Challenging Research (Pioneering) 1 9,907,941 1 9,907,941
Chalenging Research (Exploratory) 8 15,066,432] 3 7,020,0000 4 12,088,545| 6 10,782,172 21 44,957,149
Early-Career Scentists 3 4,030,000 2 3,640,0000 5 7,670,000
Grant-in-Aid for Research Activity Start-up 4 5,802,634 4 5,802,634
Grant-in-Aid for Scientfic Research on Innovative Areas 1 4,550,000 1 4,550,000
Fund for the Promotion of Joint International Research (Fostering Joint International Research (B)) 1 330,0000 1 2,600,0000 2 2,193,606) 3 10,922,513 7 16,046,119
(Grant-in-Ai for JSPS Felows 4 3,100,000 4 3,100,000
Total 38 150,475,273 14 50,895,000 43 102,030,514 37 73,742,108] 132 377,142,895
L [¢ d research projects
IAMED Practical Research for Innovative Cancer Control 2 3,640,000 1 16,900,000f 3 20,540,000
|AMED Advanced Research & Dx p Programs for Medical 1 8,450,000 1 6,240,000 1 9,100,000 3 23,790,000
AMED Project for Promotion of Cancer Research and Therapeutic Evolution 2 54,365,000 1 3,900,000 1 41,000,000 4 99,265,000
AMED Science and Technology Platform Program for Advanced Biological Medicine 1 29,900,000 1 29,900,000
IAMED Research on Development of New Drugs 1 26,000,000 1 26,000,000
IAMED Research Center Network for Realzation of Regenerative Medicine 1 14,300,000 1 14,300,000|
AMED Research Program on Hepatitis 1 15,600,000f 1 15,600,000
AMED Project of and Clinical Research Core Centers 1 1,780,000| 1 1,780,000|
|AMED The D3 Booster 1 2,500,000 1 2,500,000
IAMED Research on Regulatory Science of Pharmaceuticals and Medical Devices 1 1,300,000 1 1,300,000
IAMED Cycic Innovation for Cinical Empowerment 1 4,290,000 1 4,290,000
AMED Strategic Research Program for Brain Sciences 1 2,600,000 1 2,600,000
AMED Program for Promoting Platform of Genomics based Drug Discovery 1 2,600,000 1 2,600,000
JST Strategic Basic Research Programs (CREST) 3 101,001,988 1 32,000,847 1 791477) 1 3,900,0000 6 137,694,312
ST Strategic Basic Research Programs (SAKIGAKE) 2 19,520,985 3 22,457,022 5 41,978,007,
JST Strategic Basic Research Programs (ACT-X) 1 6,500,000 1 6,500,000|
JST Fusion Oriented Research for disruptive Science and Technology 1 7,156,723 1 11,024,000 1 6,360,000 3 24,540,723
JST Outine of the Program on Open Innovation Platforms for Industry-academia Co-creation (COI-NEXT) 1 1,000,000 1 1,000,000
NEDO Research and Development Inttiative for Scientific of New Batteries3 1 16,957,200 1 16,957,200
Others 6 14,685,317 11 9,209,549 17 23,894,866
Total 20 247,912,305 6 76,878,555 8 60,069,699 20 112,169,549 54 497,030,108|
M Joint research projects
Joint research projects(New) 18 61,772,823 3 12,800,000 4 20,749,400 4 24,688,000 29 120,010,223
Joint research projects(Carry-forward) 6 6,102,093 1 12,253,196 7 18,355,289
Total 24 67,874,916] 3 12,800,0000 4 20,749,400 5 36,941,196 36 138,365,512
M Donations
Donations(New) 28 13,150,000, 8 7,000,000 14 6,400,000 38 14,938,000 88 41,488,000
Donations( Carry-forward) 28 148,345,720 8 9,235,445 14 52,511,635 38 36,830,597| 88 246,923,397|
Total 56 161,495,720| 16 16,235,445 28 58,911,635 76 51,768,597 176 288,411,397,
Securing external research funding
PI [ P | Fulltimeresearcher [  Associated researcher | Total |
[Total 132 | 627,758,214] 39 156,809,000 83 | 241,761,248 137 | 74,621,450 391 | 1,300,949,912

Total: 1,300,949,912 yen

- Describe external funding warranting special mention. Include the name and total amount of each grant.

* External research funding includes “KAKENHI,” funding for “commissioned research projects,

(donations, etc.) as listed under “Research projects” in Appendix 3-2, Project Expenditures.
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Appendix 3-1a FY 2023 Records of Center Activities

Researchers and other center staff
Number of researchers and other center staff

* Fill in the number of researchers and other center staff in the table blow.
* Describe the final goals for achieving these numbers and dates when they will be achieved described in the last "center project.”

a) Principal Investigators

(full professors, associate professors or other researchers of comparable standing)

(number of persons)

At the beginning of Final goal
project At the end of FY 2023 (Date: March, 2027)
Researcherg frqm thhm the 12 1 1
host institution
Researchers invited from
4 4 4
overseas
Researchers invited from 0 1 1
other Japanese institutions
Total principal investigators 16 16 16
b) Total members
At the beginning of Final goal

At the end of FY 2023

project (Date: March, 2027)
Number of persons | % | Number of persons . % | Number of persons =~ %
Researchers 49 87 85
Overseas 8 16 30 34 34 40
researchers
Female 6 12 21 24 19 22
researchers
Principal investigators 16 16 16
Overseas PIs 5 31 5 31 5 31
Female PIs 1 6 1 6 2 13
Other researchers 27 40 38
Overseas 1 4 5 5 3 8
researchers
Female 5 19 10 25 10 26
researchers
Postdocs 6 31 31
Overseas 2 33 23 74 26 84
postdocs
Female 0 0 10 32 7 23
postdocs
Research support staffs 8 26 32
Administrative staffs 13 18 18
Total number of people who
form the "core" of the research 70 131 135
center
At the beginning of Final goal

project

At the end of FY 2023

(Date: March, 2027)

Number of persons| %

Number of persons | %

Number of persons | %

Doctoral students

0

34

30

Employed

0 -

14, 41.2

15 50.0

%b) The number of doctoral students in the lower table can be duplicated in the upper table of overall composition.
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Appendix 3-2 Project Expenditures
1) Overall project funding

* In the “Total costs” column, enter the total amount of funding required to implement the project, without dividing it into funding sources.

* In the “Amount covered by WPI funding” column, enter the amount covered by WPI within the total amount.

* In the “Personnel,” “Project activities,” “Travel,” and “Equipment” blocks, the items of the "Details" culumn may be changed to coincide with the project’s actual content.

(Million yens)
Cost items (For Personnel - Equipment please fill in thEiE:;lksdown of fiscal expenditure, and the income Total costs Amount Cove.r ed by
breakdown for Research projects.) WPI fundlng
Center director and administrative director 39.1 10.9
Principal investigators (no. of persons):10 182.6 40.6
Associate Principal investigators (no. of persons):1 11.1 11.1
Junior Principal investigators (no. of persons):5 60.1 60.1
Other researchers (no. of persons):63 294.0 205.0
Personnel
Research support staff (no. of persons):11 56.0 56.0
Administrative staff (no. of persons):16 113.7 55.6
Remuneration for RA(Research Assistant) 10.9 10.9
Labor insurance premium adjustment amount 0.0 0.0
Subtotal 767.5 450.2
Gratuities and honoraria paid to invited principal investigators
(no. of persons):3 5.5 5.5
Research startup cost (no. of persons):9 33.8 33.8
Cost of satellite organizations (no. of satellite organizations):2 26.7 27.3
Project activities Cos.t‘of international symposiums (no. of symposiums):1 4.3 4.2
Facility expenses 25.5 3.3
Cost of consumables 16.4 16.4
Cost of utilities 40.6 38.7
Other costs 41.1 34.5
Subtotal 193.9 163.7
Domestic travel costs 2.9 2.9
Overseas travel costs 10.8 10.8
Travel and accommodations cost for invited scientists
(no. of domestic scientists):40 2.8 2.8
Travel (no. of overseas scientists):44 17.3 17.2
Travel cost for scientists on transfer
(no. of domestic scientists): 1 0.1 0.1
(no. of overseas scientists):1 0.2 0.2
Subtotal 34.1 34.0
Depreciation of buildings 0.4 0.4
Equipment Depreciation of equipment 164.7 164.7
Subtotal 165.1 165.1
Project supported by other government subsidies, etc. ™ 108.4 0
KAKENHI 228.1 0
Research projects Commissioned research projects, etc. 250.7 0
(Detail items must be fixed) | Joint research projects 54.7 0
Ohers (donations, etc.) 42.2 0
Subtotal 684.1 0
Total 1,844.7 813.0
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Costs (Million yens)

WPI grant in FY 2023 700
Costs of establishing and maintaining
facilities 5.1
Establishing new facilities 0.4
Repairing facilities 1.4
Others 3.3
Costs of equipment procured 164.7
High-speed Single-Molecule 30.0
Fluorescence Microscopy Two-Color
Simultaneous Imaging System 1Set
Biacore X100 Plus Package 1set 11.9
Others 122.8

*1. Management Expenses Grants (including Management
Enhancements Promotion Expenses (#8E5&{L#%&)), subsidies
including National university reform reinforcement promotion
subsidy (EIXZAFeRERILHEERBNE) etc., indirect funding,
and allocations from the university’s own resources.

*2 When personnel, travel, equipment (etc.) expenses are
covered by KAKENHI or under commissioned research projects
or joint research projects, the amounts should be entered in the
“Research projects” block.

*1 BEERME (HERMEEREZS0) | AT EMIH

EHPEFOHBE. MIERE. TOMAFIRBOEECLZFA

)Y —ADBESIE(CLBEAIR

*2 RIS RFEARE. HERREZICIOTAGE. k&, %@
BREEZIHUTVSIEEE. ZOREMARIOSTIME |EUTE
3z
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2) Costs of satellites

(Million yens)
. . Amount covered b
Cost items Details Total costs WPI funding Y
Principal investigators (no. of persons):1
Other researchers (no. of persons):2
Personnel
Subtotal 21.4 21.4
Project activities Subtotal 2.6 2.6
Travel Subtotal 0 0
Equipment Subtotal 0 0
Research projects Subtotal 0 0
Total 24.0 24.0
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Appendix 4

Appendix 4 FY 2023 Status of Collaboration with Overseas Satellites

1. Coauthored Papers

- List the refereed papers published in FY 2023 that were coauthored between the center’s researcher(s) in domestic institution(s) (include
satellite institutions) and overseas satellite institution(s). List them by overseas satellite institution in the below blocks.

- Transcribe data in same format as in Appendix 1. Italicize the names of authors affiliated with overseas satellite institutions.

- For reference write the Appendix 1 item number in parentheses after the item number in the blocks below. Let it free, if the paper is
published in between Jan.-Mar. 2024 and not described in Appendix 1.

Overseas Satellite 1 Imperial College London, UK (Total: one paper)

1) Takahashi, Y., Sasaki, Y., Yoshida, T., Honda, K., Zhou, Y.S., Miyamoto, T., Motoo, T., Higashi, H., Shevchuk, A.,
Korchev, Y., et al. (2023). Nanopipette Fabrication Guidelines for SICM Nanoscale Imaging. Analytical Chemistry, 9.
10.1021/acs.analchem.3c01010.

Overseas Satellite 2 University of British Columbia, Canada (Total: one paper)
1) Ousaka, N., Maclachlan, M.]., and Akine, S. (2023). Stapling strategy for slowing helicity interconversion of a-helical

peptides and isolating chiral auxiliary-free one-handed forms. Nature Communications 14, 12, 6834. 10.1038/s41467-023-
42493-y.

Kanazawa University -1
Nano Life Science Institute



2. Status of Researcher Exchanges
- Using the below tables, indicate the number and length of researcher exchanges in FY 2023. Enter by institution and length of

exchange.

Appendix 4

- Write the number of principal investigator visits in the top of each space and the number of other researchers in the bottom.

Overseas Satellite 1: Imperial College London

<To satellite>

From 1 week From 1 month 3 months
Under 1 week to 1 month to 3 months or longer Total
0 0 0 0 0
FY2023
0 1 0 0 1
<From satellite>
From 1 week From 1 month 3 months
Under 1 week to 1 month to 3 months or longer Total
0 1 0 0 1
FY2023
0 0 0 0 0
Overseas Satellite 2: University of British Columbia
<To satellite>
From 1 week From 1 month 3 months
Under 1 week to 1 month to 3 months or longer Total
0 0 0 0 0
FY2023
0 0 0 0 0
<From satellite>
From 1 week From 1 month 3 months
Under 1 week to 1 month to 3 months or longer Total
0 2 0 0 2
FY2023
0 0 0 0 0

Kanazawa University -2
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Appendix 5 FY 2023 Visit Records of Researchers from Abroad

* If researchers have visited/ stayed at the Center, provide information on them in the below table.
* Enter the host institution name and the center name in the footer.

Appendix 5

Total: 68
Affiliation demic d o Summary of activities
Aca emlc_ egree, Record of research activities _ _ during stay at center
Name Age specialty (Awards record, etc.) Time, duration (e.g., participation as principal investigator; short-
Position title, department, term stay for joint research; participation in
organization Country symposium)
. . BioAFMviewer: An interactive interface for simulated AFM scanning .
1 Arpg;.)t Eg??:m 30 R?;ﬁ:;f:f;&::::??i:ﬂd France PhD / Biophysics |of biomolecular structures and dynamics; PLoS Comput Biol, P022/10/1~2024/9/3( JiPS Postﬁ(.)ctjo ral FeIIS(;wsglpdfor
IxEmi 16(11), e1008444 (Nov 2020) esearch in Japan (Standard)
_ PhD student, The BioRobotics PhD student, In Vitro apd E’f Vivo Inve.stlgat.lon. of the Effects of Polydopamine
Alessio . \ Nanoparticle Size on Their Antioxidant and Photothermal .
2 ) ) 34 |Institute of Sant'Anna School Italy Molecular L . - ) A 2023/3/8~6/5 Collaborative Research
Carmignani of Advanced Studies Biotechnology Properties: Implications for Biomedical Applications, ACS Appl.
Nano Mater, 5, 1702-1713 (Jan 2022)
PhD student, Waterloo PhD student,
3 Nangin Mei 28 | Institute of Nanotechnology, Canada Physics - 2021 the WIN Nanofellowship 2023/4/3~4/28 Visiting Fellows Program
University of Waterloo Nanotechnology
- . PhD student, Waterloo .
4 F"'?Zrizg'”a 28 | Institute of Nanotechnology, Canada Ph';jgde”t' o wgtmf;?g;g;fssgfh;’,:iﬁmo rvard 2023/4/3~4/28 Visiting Fellows Program
University of Waterloo Y v
Professor, University . . .
-~ . +2020-2027 University Research Chair, A
5 | Zoya Leonenko | 61 In?l?:liaer$2rch:]::1rc;t\é\2?1t:gllzo Canada PhDF{hC:ii:“cal 2012 Invited Professorship Award, University of Burgundy, 2023/4/17~4/21 Visiting FEIIOOWS Pr(S)gra.m and Nanol SI
te for 9 Y -2007-2012 NSERC University Faculty Award pen Seminar
University of Waterloo
PhD, Department of
P Professor, Linkdping Clinical and .
6 | Fredrik Elinder | 57 University Sweden Experimental Onkel Adam Award for 2021 2023/4/24 NanoLSI Open Seminar
Medicine (IKE)
Associate Professor, Faculty
7 Oscar Domenech 46 of Pharmacy and Food Spain PhD, Physical Endogenous Antioxidant Cocktail Loaded Hydrogel fro Topical 2023/5/4~5/25 Bio-SPM Collaborative Research
Cabrera Sciences, University of P Chemistry Wound Healing of Burns; Pharmaceutics, 2021, 13, 8 Program
Barcelona
Associate Professor,
Department of Physics, . Metal-Induced Energy Transfer (MIET) for Live-Cell Imaging with i~ .
8 | Isabella Guido | 46 | Faculty of Engineering and United Kingdom PhDéiiTl;thetlc Fluorescent Proteins, In: ACS Nano17(9)pp. 8242-8251 American 2023/6/3~6/21 Bio-SPM Col;)aboratlve Research
Physical Sciences, University Y Chemical Society (2023) rogram
of Surrey
-NINDS Director Award (2019)
. -NIH Director Award for service on the NIH Equity Committee
. . . Ph. D. Cell Biology
Antonina Roll- ) Senior Investigator and - ; (2019) .
° Mecak Chief, NIH(USA) USA a"dszgt'i’gzs'cs -NINDS Director Award (2020) 2023/6/26 NanoLSI Open Seminar
-International Award from the Biochemical Society (2023)
-NIH Director's Innovation Challenge Award (2022-2024)
Associate Professor, Ph. D. in Epithelial homeostasis: Cell size shapes cell fate. Curr
10 | Yusuke Toyama | - Natlona_ll University of Singapore Engineering Biol;33(22):R1205-R1207, 2023 2023/6/19 NanoLSI Open Seminar
Singapore
11| Beta carsten | 49 Professor, University of German Ph. D. From actin waves to mechanism and back: How theory aids ©2023/7/13~7/28 Participation as prinipal investigator
Potsdam Y Natural Sciences  |biological understanding, Elife 12, e87181, 2023 ©2024/2/1~2/25 P princip 9
+2016 Award for Research Excellence in Materials Chemistry
Ph. D. (Canadian Society for Chemistry)
. . Supramolecular |-2015-2022 Tier 1 Canada Research Chair in Supramolecular ©2023/7/11~8/5
12 | Mark Maclachlan| 50 ProfesBsrc;tri,S;'hCeOILlJJrr\::jgsty of Canada Chemistry, Materials /71 / Participation as principal investigator
Nanomaterials +2014 Steacie Prize for Natural Sciences (E.W.R. Steacie ©2023/9/16~10/6
chemistry Memorial Fund)
+2014 Elected Fellow of the Royal Society of Canada (FRSC)
. . Ph. D. Department |Y2/5a1a Prize: o ©2023/7/16~7/30 . .
13 Adam Foster 48 Professor, Aalto University Finland of Applied Physics Award or honor granted for academic or artistic career Surfaces Participation as principal investigator
PP 4 and Interfaces at the Nanoscale Jan 2009 ©2024/1/5~1/21
. Release of insulin granules by simultaneous, high-speed
. Professor, Imperial College . . . . . . e s .
14 | Yuri Korchev 63 London United Kingdom Ph. D. Biophysics |correlative SICM-FCM, Journal of Microscopy, Vol: 282, 21-29, ©2023/7/13~7/22 | Participation as principal investigator
2020
Project: Academy of Finland: Other research funding "Autoatomic:
Farzin Irandoost Doctoral Researcher, Aalto ) Doctoral Researcher [Atomic force microscopy, surface chemistry, organic molecules, ©2023/7/18~7/28 .
15 28 o Finland ; . . ) . A Collaborative Research
Mohammad University /Applied Physics [biomolecules, machine learning, computer vision", 01/09/2022 — ©2024/1/9~1/19
31/08/2026
o Phl? Grz?duate Student, Aalto . PhD Graduate Molecul.ar |n5|.ghts on thg crystalllr)e cellulose-water interfaces via ©2023/7/18~7/28 _
16 Fabio Priante 29 | University, School of Science Finland Student three-dimensional atomic force microscopy; SCIENCE ADVANCES, Collaborative Research
and Technology 8(41) (Oct 202) ©2024/1/9~1/19
Research Fellows, Computational Soft Acceleration of enzymatic catalysis by active hydrodynamic
17 | Das Tamoghna | 42 KIAS(Korea Institute for Korea Condensed Matter - ymatic VSIS by ydrody 2023/7/24 NanoLSI Open Seminar
- fluctuations, Communications Physics 5(1), April 2022
Advanced Study) Physics
Associate Professor, School of PhD / Biochemical [The National Natural Science Foundation of China (2022-2025) Bio-SPM Collaborative Research
18 Mingbo Qu 40 Bioengineering, Dalian China Engineerin No. 32170501 ! 2023/7/1~7/29 P
University of Technology 9 9 ’ rogram
" Institute of Physics and . A .
19 Valeriia 28 Astronomy Germany PhD Student The International Conference on Biological Physics, ICBP 2023, 2023/7/27~8/10 Collaborative Research
Muraveva . . Seoul, Korea
University of Potsdam
20 | Motoyuki Hattori| - Professor, FudaLUnlver5|ty China Ph. D. S.ChOOI of Life Early Carrer Award in Protein Science Society in Japan, 2008 2023/7/3 NanoLSI Open Seminar
(BEX%) Sciences
Deputy Director, Advanced . : .
Centre for Treatment, Novel Nexus W'th NFkB, B-catenin, and _RBl EMPOWErs short-term stay for joint research;
21 Prasanna - |Research and Education in India PhD, Molecular - |PSMD10/Gankyrin to counteract TNF-a induced apoptosis 2023/7/24~7/27 participation in India—Japan Cancer
Venkatraman Biophysics Unit  [establishing its oncogenic role. The International Journal of

Cancer (CRI ACTREC), Tata
Memorial Centre

Biochemistry & Cell Biology, 146, 106209 (2022)
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Appendix 5

Department of Pharmacology
and Toxicology, National

short-term stay for joint research;

22 Kul_ltz_r:(ushan - |Institute of India PhD, Biochemistry [OPPI Scientist Award in the year 2011 2023/7/24~7/27 participation in India—Japan Cancer
koo Pharmaceutical Education Symposium
and Research (NIPER)
*New staff development grant from University of Queensland,
Professor and Scientist-F Australia, 2013. i
Y hort-t tay f t h;
23 | Surajit Karmakar | - |[P%3" R&D India PhD, Physiology | 0uNd Investigator Award, American Society for Neurochemistry, | - 5053/7/74.,7/27 articipation in Indialapan Cancer
) Institute of Nano Science and » P 9 1200s. P P 5 . P
Technology (INST) +Senior Research Fellowship, Indian Council of Medical Research, ymposium
New Delhi, India, 2002-2004.
. ) -Silver Medal during MD Pathology, PGIMER, Chandigarh short-term stay for joint research;
24 Swa%nlLéthas - ;f:s;g'l’ gez?rt:o:-fgll\lsltl Tata India Doctor of Medicine |-Distinction at MRes (TCM), King’s College London 2023/7/24~7/27 participation in India—Japan Cancer
a ! *GAPIO Excellence in Diagnostics Award-Young Category, 2022 Symposium
Sree Chitra Tirunal Institute IndoUS Science and Technology Forum Research Fellowship short-term stay for joint research;
25 | Srinivas Gopala - |for Medical Sciences and India PhD, Biochemistry [(2009-10), Indian Council for Medical 2023/7/24~7/27 participation in India—Japan Cancer
Technology Research (ICMR) International Fellowship (2013-14) Symposium
Laboratory of Stem Cell and . -2016—.2019: Re§earch fellow of Japanese Society for the
Neuro-Vascular Biolo Master of Science |Promotion of Science (JSPS)
9y and Doctor of +2019: Research encouragement award (Graduate school of
Cell and Development . . . .
Biology Center (CDBC) Philosophy, science, The University of Tokyo) articipation in India—Japan Cancer
26 Yuta Koui - o9y ! USA Department of  [-2020-2022: Kaitoku Research Fellowship for Japanese Biomedical [ 2023/7/25(online) P P . P
National Heart, Lung, .. ) : Symposium
and Blood Institute (NHLBI) Biological Sciences, |and Behavioral Researchers at NIH (JSPS)
. : ! Graduate School of [-2022-2023: Uehara Postdoctoral Fellowship Award (The Uehara
National Institutes of Health - - ]
(NIH) Science Memorial Foundation)
+2022-present: Lenfant Fellowship Award (NHLBI)
2015 DTI International Postdoctoral fellowship, Telethon D. The
European Union Seventh Framework
+Programme, Marie Curie Co-funding of Regional, National and
. - ) N Lo . International Programmes participation in India—Japan Cancer
27 | Akiko Omori University of Padua Italy Ph.D. in Life Science +2020 IBSA foundation postdoctoral fellow, Swiss 2023/7/24~7/25 Symposium
2021 Foundazione Umverto Veronesi foundation postdoctoral
fellow, Italy
+2022 JSPS RPD fellow, Japan
-F. Albert Cotton Award in Synthetic Inorganic Chemistry (2020)
+Friedrich Wilhelm Bessel Research Award, Alexander von
Brush Family Professor of Ph. D. Inorganic and |Humboldt Foundation (2009-2010)
Cher¥1ist Organometallic | -National Fresenius Award, Phi Lambda Upsilon (2009)
28 | Daniel Mindiola | 49 nistry, USA Synthesis, Catalysis, |- Camille Dreyfus Teacher-Scholar Award, Camille and Henry 2023/8/23 NanoLSI Open Seminar
Graduate Chair, University of ) .
Pennsyrvania and Mechanistic |Dreyfus Foundation (2005-2012)
4 Chemistry - Presidential Early Career Award for Scientists and Engineers
(PECASE) (2004)
-National Science Foundation CAREER Award (2003-2008)
AHMED Postdoctoral Native mass spectrometry interrogation of complexes formed
29 | IkhlasMohamed | 33 University of Strathclyde United Kingdom . during targeted protein degradation: 30 Nov 2023, In: Rapid 2023/8/28~9/2 11th NanoLSI Bio-SPM Summer School
Research Associate 7 .
Mohamud Communications in Mass Spectrometry . 37, 22, 9 p., €9604.
Sequence-dependent mechanics of collagen reflect its structural
30 | AL-SHAER Alaa | 28 Simon Fraser University Canada D4 Student and functional organization 2023/8/28~9/2 | 11th NanoLSI Bio-SPM Summer School
Open ArchivePublished:August 11, 2021
®11th NanoLSI Bio-SPM Summer
i ©2023/8/28~9/2
31 BRULE Mael 25 Helmholtz Zentrum.Berlln / Germany PhD S'.cudents/. } /8/ / . School .
Fritz Haber Institute Engineering Physics ©2024/2/3~2/20 ®@Bio-SPM Collaborative Research
Program
COLCLOUGH N ) . ] M1 Student/ Physics | o
32 Cameron 25 University of Sheffield United Kingdom and Astronomy 2023/8/28~9/2 | 11th NanoLSI Bio-SPM Summer School
33 | DIEZ Alejandro | 30 | AUfOnOmOus Untversity of Spain D1 Student |- 2023/8/28~9/2 | 11th NanoLSI Bio-SPM Summer School
JIRIKOVA Institute of Photonics and
34 Katerina 25 |Electronics,Czech Academy of| Czech Republic M2 Student - 2023/8/28~9/2 | 11th NanoLSI Bio-SPM Summer School
n Sciences
35 | KIM Chae-eun | 28 University of Ulsan SouthKorea M2 Student - 2023/8/28~9/2 | 11th NanoLSI Bio-SPM Summer School
. Aix-Marseille University, PhD student/ ) o .
36 [LAFARGUE Elodie| 28 INSERM France Biophysic 2023/8/26~9/9 | 11th NanoLSI Bio-SPM Summer School
MARTIN CUEVAS Spanish National Centre . CTP promotes efficient ParB-dependent DNA condensation by o -
37 Eva Maria 27 forBiotechnology (CSIC) Spain D2 Student facilitating one-dimensional diffusion from parS. eLife (July 2021) 2023/8/28~9/2 11th NanoLSI Bio-SPM Summer School
38 ONDOQY Rica Jan 33 University o_f_the Philippines Philippines M2 Student Ele(_:trocoagulatlon for the treatment of textile industry effluent e A 2023/8/28~9/2 11th NanoLSI Bio-SPM Summer School
C. Diliman review
Complex evaluation of Raman spectra using morphological
filtering: Algorithms, software implementation, and experimental
39 PAVELKA Vit 30 Masaryk University Czech Republic D6 Student verification of baseline correction, peak recognition, and cosmic 2023/8/28~9/2 | 11th NanoLSI Bio-SPM Summer School
ray removal in SERS spectra of designer drugs. Journal of Raman
Spectroscopy 53(12) (Sep 2022)
Postdoctoral Design of synthetic collagens that assemble into supramolecular
40 | ROTH Jonathan | 29 Rutgers University USA banded fibers as a functional biomaterial testbed. 2023/8/28~9/2 | 11th NanoLSI Bio-SPM Summer School
Researcher - -
Nature Communications volume 13, Article number: 6761 (2022)
-Selected for Participation in 70th Lindau Nobel Laureate Meetings
Aix-Marseille Universit Postdoctoral 2021
41 | SAHA Prithwidip | 33 Vi France -Solvent- and Temperature-Dependent Assembly in Monolayer 2023/8/28~9/2 | 11th NanoLSI Bio-SPM Summer School
INSERM Researcher - o . .
Films of a Ferrocene-Naphthyridine Hybrid on HOPG. Chemistry —
An Asian Journal, Vol 16, Issue 11. 1430-1437 (April 2021)
. Leibniz Institute of .
42 | SEIER Florian 30 : Germany Doctoral Researcher (- 2023/8/28~9/2 | 11th NanoLSI Bio-SPM Summer School
PhotonicTechnology
. ) 2022 GEM Fellowship
43 -Jrc/?r?aAtﬁE: 28 Flormﬁ:;ﬁ;?;t fonal USA B4 Student (https://www.gemfellowship.org/students/gem-fellowship- 2023/8/28~9/2 | 11th NanoLSI Bio-SPM Summer School

program/)
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Appendix 5

Professor, State Key Lab of
Supramolecular Structure

PhD,
Supramolecular self-

Highly Stable Triangular Single-Layer 2D Assemblies: Synthesis

Bio-SPM Collaborative Research

44 Li Minjie 43 A China and Their Stimuli-Responsive Elastic and Anisotropic Curling; 2023/9/25~9/30
and Materials, College of assembly and |, o\ Chem. Int. Ed., 2023, €202302365 (2023) Program
Chemistry, Jilin University chiroptics
PhD student, State Key Lab . . - . . .
! Wide-Range and Highly Sensitive Chiral Sensing by Discrete 2D i~ .
45 | Zhang Shengrui | 29 | ©f Supramolecular Structure China PhD student  |Chirality Transfer on Confined Surfaces of Au(T)-Thiolate 2023/9/25~9/30 Bio-SPM Collaborative Research
and Materials, College of Program
. I . . Nanosheets. ACS Nano 16(1) (Dec 2021)
Chemistry, Jilin University
;i(;i;l Shanghai Medical Science and Technology Prize 2021 (3rd short-term stay for joint research;
46 | Huijuan Yang 52 Professor,Fudan University China M.D., Ph.D #2022 Shanghai Medical Science and Technology Prize 2022 (1st 2023/9/12~9/15 part!C|pat|0n n .The Lith KUCRI.-FUSCC
Shanghai Cancer Center prize) Joint Symposium on Tumor Biology
#2022 Shanahai Anticancer Science and Technaloav Prize 2022 2023
#2017 Third Prize, Shanghai Anti-Cancer Science and Technology short-term stay for joint research;
Professor,Fudan University . Award, Shanghai Anti-Cancer Association. ~ participation in The 11th KUCRI-FUSCC
47 Tong Tong 42 Shanghai Cancer Center China Ph.D 2016 Third Prize, Fudan University Shanghai Cancer Center 2023/9/12~9/15 Joint Symposium on Tumor Biology
“Tianheng Cup”, FUSCC 2023
#2008 The 3rd class excellent paper in 5th Chinese conference on short-term stay for joint research;
Professor,Fudan University ) oncology ~” participation in The 11th KUCRI-FUSCC
8 Yong Chen * Shanghai Cancer Center China M.D., Ph.D #2021 The 2nd Prize of Science and Technology Award of China 2023/9/12~9/15 Joint Symposium on Tumor Biology
Anti-Cancer Association 2023
Leader, Food Biotechnology Algerian cardoon flowers express a large spectrum of coagulant
49 | Zikiou Abdellah | 36 Division, Biotechnology Algeria PhD, Food Science |enzymes with potential applications in cheesemaking; 2023/10/18~11/23 Bio-SPM Collaborative Research
Research Center — C.R.Bt, ! ; Program
. International Dairy Journal, 105, 104689
Constantine
KU Exchange Program-Science and
50 | Berker Daniel 25 University of Siegen Germany M2 - P023/10/2~2024/2/1€ Engineering Sciences/Medical,
Pharmaceutical and Health Sciences
Two-Dimensional Supramolecular Polymerization of a Bis-Urea
Bartolome University of the Balearic . PhD, Chemistry/ |Macrocycle into a Brick-Like Hydrogen-Bonded Network. g L
o1 Soberats >3 Islands Spain Associate Professor |Angewandte Chemie International Edition in English 135(46) (Sep 2023/10/30~11/1 Short-term stay for joint research
2023)
. Visiting assistant professor i . . -
Antonio Pedro da and Assistant research fellow, . PhD, Molecular Confllct,. Con?pet.ltlon, and Coope.r.atlon ReguIaFe Soqal. ) Bio-SPM Collaborative Research
52 | Rocha Cardoso | 37 = : Taiwan Pathology and  |Interactions in Filamentous Fungi; Annual Review of Microbiology, | 2023/10/29~12/15
G | College of Medicine, National Genetics 2020 Program
oncalves Cheng Kung University
KTH Royal Institute of s r?e')) (:"r‘i‘cbdiural
Antonio Jose Technology, Department of sgiencé a?n d Fiber Biodegradable Fiber-Reinforced Gluten Biocomposites for Meeting for a future joint research
53 Capezza 31 Fiber and Polymer Sweden and Polymer Replacement of Fossil-Based Plastics. ACS Omega, E-ISSN 2470- 2023/11/13 project (BioSPM Collaborative
P Technology, Division of Y 1343, Vol. 9, no 1, 1341-1351. (2023) Research)
p . Technology /
Polymeric Materials
Postdoctoral Fellow
PhD student, School of Life . .
54 | Luo Changfeng | 25 Science and Technology, China PhD student - 2023/11/5~11/12 Bio-SPM CoIFI)aboratlve Research
ShanghaiTech University rogram
+The Michéle Auger Award for Young Scientists’ Independent
Antonio Professor, School of Physics Ph.D. in Physics |Research 2023 of Biophysical Reviews (Spinger-Nature)
55 Benedett 39 University College Dublin, Ireland (University of -Lindau Nobel Laureate Meeting Award awarded in 2016, EBSA 2023/12/13 NanoLSI Open Seminar
enedetto University Roma Tre Messina, Italy) |Bursary awarded in 2015
+Borsellino-Menestrina Prize awarded in 2012
N I . . High sensitivity-CRP lowering effects of ramipril, valsartan and . . .
56 | Khin Mar MYINT | - Unlver5|t¥atl>1f I\oflsdlcme L Myanmar PhD/ \F{:Z?ezgisrldent’ amlodipine in hypertensive patients. Burma Medical Journal 2023/12/8 DISCUSSLOI’\ atnt.it.obseztr\,/\latlonl_glf the
g 58(1):41-49 (March 2016) research activities at Nano|
PRD Engineering/
Geotechnical & |Challenges in design and construction of Bangkok MRT Orange . . .
57 Pastsakorn - ATT Consultants Co., Ltd Thailand Foundation Line project. Geomechanik und Tunnelbau 16(3):265-271 (June 2023/12/8 Discussion a.n d .obsen/at|on of the
KITIYODOM h ) research activities at NanoLSI
Engineering Co., [2023)
Ltd
Soochow University, School URI1 suppresses irradiation-induced reactive oxygen species Discussion and observation of the
58 | Wenxiang WEI - | of Biology and Basic Medical China PhD/ Professor  |(ROS) by activating autophagy in hepatocellular carcinoma cells. 2023/12/8 h activiti t NanoLSI
Science Int J Biol Sci 2021; 17(12):3091-3103. research activities at Nano
Effect of Scaling the Electrostatic Interactions on the Free Energy
) Bandung Institute of . PhD Physics/ of Transfer of Azurin from Water to Lipid Membrane Determined Discussion and observation of the
39 | Acep PURQON Technology Indonesia Associate Professor |by Coarse-Grained Simulations. Pertanika Journal of Science and 2023/12/8 research activities at NanoLSI
Technology 31(6):2735-2750 (Sep 2023)
. National University of . Fabrication of wet-spun wool keratin/poly (vinyl alcohol) hybrid . .
60 éaorlr:jt;::df ") - Mongolia, School of Mongolia PhLZ{: ti ?eror fibers: Effects of keratin concentration and flow rate. Journal ACS 2024/1/23 Mee.tlntg for a future joint research
atar Engineering and Technology omega.8(13) 12327-12333 (March 2023) projec
Researcher, Center for
. Bioscience and . . Influence of N-terminal His-tags on the production of recombinant i~ .
61 Le T:l' Phuong 32 | Biotechnology, University of Vietnam Ph;’o tIVIeLcI:cr)Kb;llglogy, proteins in the cytoplasm of Bacillus subtilis, Biotechnology 2024/2/14~4/13 Bio-SPM Col;)aboratlve Research
gan Science, Vietnam National Y Reports 35: e00754. (2022) rogram
| Iniversitv Ho Chi Minh Citv
. ) . . « Jilin Provincial Natural Science Academic Achievement Award,
ERE vanbian University, Yanbian Excellence Award 2013
62|, oo - i ED K, £~ Chi MD, PhD/ Professo - joi
Kim Kyung-chun Hospital <LB:)j(_T_' FIRE na / Professor + Yanbian Korean Autonomous Prefecture Science and Technology 2024/2/6 Short-term stay for joint research
. Progress Award, Second Prize 2014
. . . ; -Yanbian Korean Autonomous Prefecture Science and Technology
Yanbian University, Yanbian . . ]
AEE ) s ) PhD/ Associate  [Progress Second Prize (first), 2014 .
63 Park Young-sil 50 | Hospital (E:Ei—?—, HRE China Professor +Yanbian Korean Autonomous Prefecture Science and Technology 2024/2/6 Short-term stay for joint research
) Progress Second Prize (Second), 2014
-Excellent young talents overseas
] - . . . +Excellent Young Scientist funding of NSFC
64 Zongﬂ(g:an Wu 45 meessol_i J|I|n£n|ver5|ty China Ph.D. O_rganlc +Chiral Chemistry Award for Young Scientist by Chinese Chemical 2024/3/17~3/18 NanoLSI Open Seminar
(RRE) (BHKE) Chemistry Society
*Young Science & Technology Award by Anhui province
Weizmann Institute of Foreword to the Special Issue Chiral Induced Spin Selectivity o .
65 Ron Naaman 74 Science, Tsrael Israel Professor Journal of Chemical Physics. 160, 9, 096101. (2024) 2024/3/24~3/26 NanoLSI Open Seminar
University of California San 2022 Chan-Zuckerberg Biohub Senior Investigator SANTO Project, Next Generation
66 | Trever Bivona - ) USA Professor -Long Non-Coding RNAs as Emerging Targets in Lung Cancer. 2024/3/18,19 Hokushin Cancer Project, WPI
Francisco . K
Cancers (Basel). 15(12), Jun 2023 International Seminar
Daniel Lucas University of California San Junior Specialist AXL and Error-Prone DNA Replication Confer Drug Resistance and SANTO Project, Next Generation
67 Kerr - )Iirancisco USA Me d'i:)cine ' |Offer Strategies to Treat EGFR-Mutant Lung Cancer. Cancer 2024/3/18,19 Hokushin Cancer Project, WPI
Discov. 12(11):2666-2683 (Nov 2022) International Seminar
- Fellowship Award, Damon Runyon Cancer Research Foundation
University of California San Postdoctoral (Jul 2022) SANTO Project, Next Generation
68 | Tadashi Manabe | - Y USA - Remodeling of the tumor/tumor microenvironment ecosystem 2024/3/18,19 Hokushin Cancer Project, WPI

Francisco

Research Fellow

during KRAS G12C inhibitor clinical resistance in lung cancer. The
Journal of clinical investigation, 132(4), Feb 2022

International Seminar
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Appendix 6

Appendix 6 FY2023 State of Outreach Activities

* Fill in the numbers of activities and times held during FY2023 by each activity.
* Describe the outreach activities in the “6. Others” of Progress Report, including those stated below that warrant special mention.

Activities FY2023 (number of activities, times held)
*NanoLSI Leaflet (1) (EN)
PR brochure, pamphlet *NanoLSI Visiting Fellows Program Leaflet (1) (EN)
(Total: 2)
*NanoLSI Open Seminar (16)
Lectures, seminars for general public *Kanazawa University Open Lecture (1 by Oshima)
(Total:17)

*NanoLSI Research Exchange (presentation workshop) for Kanazawa Izumigaoka
High School (6/23, 11/3) and for Komatsu High School (11/3)
*Cancer research Early Exposure Program (8/1-8/4)

Teaching, experiments, training for *Rigakuno-Hiroba (Hands-on Science Seminar for High School Students) (8/8) (Akine,
elementary, secondary and high school Furutachi, Sakata, Iwami)
students *Annual Presentation Workshop of Ishikawa Super Science High Schools and Ishikawa

New Super High School (1/23)
*Komatsu High School (instruction for experiment)
(Total: 8)
*NanoLSI Open House for Komatsu High School SSH (12/12) and visit to Toda Lab
(3/15)
*NanoLSI Facility Tour for G7 Education Ministers' Meeting in Toyama and Kanazawa
(5/15)
*NanoLSI Facility Tour for Ishikawa Chemical Education (8/17)
*NanoLSI Facility Tour for Alumni of 1973 graduates of the Dept. of Mechanical
Engineering, Kanazawa University (9/11)
*NanoLSI Facility Tour for Kanazawa University STELLA Program participants (9/18)
*NanoLSI Facility Tour for Summer School by Molecular Electronics and
Bioelectronics, The Japan Society of Applied Physics (9/19)
*NanoLSI Facility Tour for Overseas Alumni Associations, Kanazawa University (12/8)
Open houses *NanoLSI Facility Tour for Kinka Chemical Society (12/15)
*Visit by Consul General of the Republic of Turkey in Nagoya (6/1)
*Visit by the Ambassador Extraordinary and Plenipotentiary of the European Union
(EU) to Japan (10/20)
*Visit by the Yoshida Scholarship Foundation (11/22)
*Visit by Delegation from the Taipei Economic and Cultural Representative Office in
Japan (3/13)
*Visits by MEXT, other ministries (or national organizations), and university officials
(4/18,25, 6/27, 7/11, 8/8,25 9/19, 10/13,17)

- Visit by State Minister of Education, Culture, Sports, Science and Technology

(MEXT) (7/11)

(Total: 22)

*12th WPI Science Symposium (11/23)
(Total: 1)

Flechsig/Ando, Arai, Nakayama, Sumino, Okuda, Takahashi (2), Kodera (2),
Shibata/Sumino, Sumikama, Miyazawa, Ichikawa/Fukuma, Hazawa/Wong (2),
Takahashi/Korchev/Fukuma, Wong, Konno/Nakayama, Sakai, Oshima,
Ousaka/MacLachlan/Akine, Ikbal/Akine, Foster, Flechsig/Kodera, Sumino/Sumikama,
Flechsig/Franz, Franz, Ayhan/Sun/Fukuma.

(Total: 31)

*Radio program (1) MRO “Tad Mitani’s Innovation Now"

*TV program (1) NHK World “Science View”

*Podcast (21); Holger, Takahashi (3), Sumino (2), Nakayama, Shibata, Fukuma, Lyu,
Arai, Ando, Ichikawa, Wong (2), Sumikama, Miyazawa, Akine, Oshima, Ousaka,
Kodera.

(Total: 23)

Participating, exhibiting in events

Press releases

Others (Radio & TV program, podcast)

*If there are any rows on activities the center didn't implement, delete that (those) row(s). If you have any activities other than
the items stated above, fill in the space between parentheses after “Others” on the bottom with the name of those activities and
state the numbers of activities and times held in the space on the right. A row of “Others” can be added, if needed.
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Appendix 6

Outreach Activities and Their Results

List up to three of the Center’s outreach activities carried out in FY 2023 that have contributed to enhancing the brand or recognition
of your Center and/or the brand of the overall WPI program, and describe its concrete contents and effect in narrative style. (Where
possible, indicate the results in concrete numbers.)

Examples:

- As a result of using a new OO press-release method, a O0% increase in media coverage was obtained over the previous year.

- By holding seminars for the public that include people from industry, requests for joint research were received from companies.

- We changed our public relations media. As a resulting of using OO to disseminate information, a O0% increase in inquiries from
researchers was obtained over the previous year.

- As a result of vigorously carrying out OO outreach activity, ¥OO in external funding was acquired.

I. Holding research meetings abroad
1. NanoBioCoM2023 in Viet Nam

We held the first symposium in Southeast Asia in cooperation with the Rencontres du Vietnam. The
symposium, entitled ‘The first International Symposium of Nano Life Science: Nano Biotechnology,
Biosensor, Computation (NanoBioCoM2023), was organized to discuss cutting-edge nanobiotechnology and
fundamental knowledge in order to solve life science challenges. The three-day program welcomed more
than 100 researchers from 15 countries, including ten researchers and ten students from the NanoLSI
presented their research. The symposium is scheduled to be held continuously from 2024 onwards,
contributing to forming an academic community in the field of nano life sciences, particularly nanoprobes
and nanobiotechnology, in Viet Nam.

The symposium had also received support from the JSPS Bangkok Office. In addition, we were able to help
raise awareness of the JSPS and the WPI projects at the symposium by welcoming the Deputy Director to
make a speech and to have a booth.

2. The 7th NanoLSI Symposium

The 7th NanoLSI Symposium was held in Berlin in cooperation with Prof. Carsten Beta, University of
Potsdam, Germany, who joined NanoLSI as an overseas PI in FY2022, and NanoLSI Assoc. Prof. Clemens

M. Franz as the organizers.

Previously, the NanoLSI Symposia have been held in London and Vancouver to strengthen overseas
collaboration, mainly with overseas PIs. ‘From Molecules to Cells and Tissue — Bridging Scales with
Nanoprobe Technology’ was the theme of this symposium. Eight German researchers in biomechanics, cell
biology and biophysics were invited as speakers while also seeking the development of future collaborative

research.
The total number of participants was 39 (eight invited speakers, ten local participants, and from the
NanoLSI, seven speakers, seven poster presenters, and six administrative staff attended).

II. Contribution to the region (support for high school students of SSH-designated schools in their research
projects

As a local research institute with world-leading outstanding technology, the NanoLSI has supported research
activities mainly for high school students in science and mathematics at schools designated as Super Science
High Schools (SSH) in Ishikawa Prefecture, and high school teachers and students have high expectations of
NanoLSI.

1. Ishikawa Prefectural Kanazawa Izumigaoka High School

In response to requests for support from NanoLSI researchers, the following support was provided in 2023
to the three-year research projects of the students of the Dept. of Science and Mathematics.

< 6/23 Support for organizing Oral presentations of the results of third-year students of the Dept. of
Science and Mathematics research project and advice from researchers (in English).
No. of students: Third-year students (presentation) 40, Second-year students (audience) 38, total 78.
Supported by: Nakayama, Sandhu (NanoLSI PR advisor), and several others.

< 11/3 In-school Interim Oral Presentations for Second-year students of the Dept. of Science and

Mathematics.
No. of students: Second-year students (presentation) 39, First-year students (audience) 41, total 80.

Supported by: Nakayama
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< 1/23 Ishikawa Super Science High School Research Presentation and Ishikawa New Super High
School Research Presentation
No. of students: Second year students (presentation) 87, First year students (audience) 41.
Supported by: Nakayama, Sandhu
*A total of 640 high school students presented at this presentation, and NanoLSI researchers mainly
provided advice to the Izumigaoka students. The advice from a researcher’s perspective contributed to
raising the students’ motivation for research and acquiring of a way of thinking unique to researchers.
This event was also open to the public as well as junior high and high school teachers throughout
Japan. These support activities have helped to raise awareness of the NanoLSI in the general public.

2. Ishikawa Prefectural Komatsu High School

Komatsu High School is an exceptionally highly reputed school among the current SSH schools. This
Komatsu High School also has high expectations of NanoLSI in executing its students’ research projects. We
responded to its strong requests for examination and advising at research presentations and
facility/laboratory visit, as follows.

< 11/3 In-school Interim Oral Presentations for Second-year students of the Dept. of Science and
Mathematics.
No. of students: Second-year students (presentation) 40 (Total No. of participants 140 including
students from other schools.)
Supported by: Miyata

< 12/12 Facility visit
No. of students: 15

< 3/15 Lab. Visit
No. of students: 4
*Assisted with advice on experimental techniques connecting the December facility visit.

III. Continuing program for fostering future young researchers

The Cancer Research Early Exposure Program for high school students, was organized by researchers of
the NanoLSI and the Cancer Research Institute, Kanazawa University, following on from the previous
year’s program. The NanoLSI conducted seven programs out of total 11, which started with a classroom
lecture and included actual observation of samples using HS-AFM and SICM. In the seminar on the final
day, three researchers of the NanoLSI talked to high school students about their careers as researchers
and other topics, including what motivated them to become researchers from the perspective of high
school students. Some students who had been unsure about their future career paths were inspired to
become researchers after taking part in this research experience program, and their interest in research
was greatly stimulated, creating a positive attitude toward future scientific research activities. During the
course, a promotional video was simultaneously filmed, and a video with student interviews was made
for public release. It is widely expected that the students’ enthusiasm after their experience of the
program will be expressed through the video.

< Cancer Research Early Exposure Program promotional video

https://ganken.cri.kanazawa-u.ac.jp/graduate/gankeneep/

No. of students: 38 in the research experience program and 18 in the seminar
Supported by: Hirao, Oshima, Matsumoto, Shibata, Hirata, Nakayama, Arai, Watanabe, Miyanari, Sato,
and Vu (11)
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Appendix 7 FY 2023 List of Project’s Media Coverage

* List and describe media coverage (e.g., articles published, programs aired) in FY2023.

* Enter the host institution name and the center name in the footer.

Types of Media
Date (e.g., newspapgr, magazine, Description
television)
1 2023.4.8 Newspaper (1) Award: Pr.of. Takeshi Fukuma, Ayvards for Science and Technology Research Category, The Commendation for Science and Technology by the Minister
of Education, Culture, Sports, Science, and Technology 2023 (Hokkoku)
2 2023.4.28 Newspaper (5) Award: Prof. Toshio Ando, the Medal of Honor with the Purple Ribbon (Hokkoku (2), Yomiuri, Mainichi, Nikkei)
3 2023.4.28 Newspaper (1) Research result: Asst. Prof. Atsuko Kasahara, Identification of proteins involved in anticancer drug resistance (Hokkoku)
4 2023.5.9-8.22 Newspaper (3), television (2) Research result: Assoc. Prof. Takahiro Nakayama, Zooming in on neurotoxic aggregates (Hokkoku (2), Asahi, ITC, TBS)
5 2023.6.11 Newspaper (1) Research result: Prof. Yasufumi Takahashi, Enhancing carbon dioxide reduction (Hokkoku)
6 2023.6.11 Newspaper (1) Research result: Assoc. Prof. Satoru Okuda, Results revealing the deformation factors of cultured organs (Hokkoku)
7 2023.6.3-8.29 Newspaper (9) (H)Ziel:]rrslk J/igre}uF;rii;iid(e?’r;t, Eriifk.elifupq:nl\iliti,sl#n;sqt%ri,Ezte?]t:;:Tigtg %)a venture capital company wholly investied by Kanazawa University (Hokkoku (2),
8 2023.7.1 Newspaper (1) Research result: Prof. Mikihiro Shibata, Experiments provide insights into the molecular mechanism for memory and learning (Hokkoku)
9 2023.8.1 Newspaper (1) Research result: Asst. Prof. Takashi Sumikama, Ion channel block unraveled (Hokkoku)
10 2023.8.2 Newspaper (2) Event: Prof. Masanobu Oshima, Cancer Research Early Exposure Program for High School Students (Hokkoku, Hokuriku Chunichi)
11 2023.8.8 Newspaper (1) Research result: Prof. Richard Wong, Brain cancer linked to nuclear pore alterations (hokkoku)
12 2023.8.23 Newspaper (1) Research result: Prof. Yasufumi Takahashi, Researchers define a nanopipette fabrication protocol for high resolution cell imaging (Hokkoku)
13 2023.9.27 Newspaper (1) Research result: Prof. Richard Wong, Researchers identify the dynamic behavior of a key SARS-CoV-2 accessory protein (Hokkoku)
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Types of Media
(e.g., newspaper, magazine, Description
Date -
television)
14 2023.10.7 Newspaper (1) Research result: Assoc. Prof. Hiroki Konno, Assoc. Prof. Takahiro Nakayama Molecular mechanisms of plant root hair lateral surfaces observed by AFM
(Hokkoku)
15 2023.10.15 Newspaper (1) Research result: Prof. Richard Wong, Researchers identify the dynamic behavior of a key SARS-CoV-2 accessory protein (Hokuriku Chunichi)
16 2023.10.27 Newspaper (1) Research result: Assoc. Prof. Katsuya Sakai, Results elucidating the role of the Met receptor double (Science News)
17 2023.10.31 Newspaper (1) Others: Prof. Takeshi Fukuma, Prof. Toshio Ando, Featured article: The future of regional universities (2) (Asahi)
18 2023.12.15 Newspaper (1) Ezsx;rch result: Asst. Prof. Naoki Ousaka, Prof. Shigehisa Akine, Prof. Mark J. MacLachlan, Researchers fix the chirality of helical proteins (Science
19 2023.12.20 Newspaper (1) Research result: Prof. Adam S. Foster, Structural isomerization of individual molecules using a scanning tunneling microscope probe (Hokkoku)
20 2023.12.24 Newspaper (1) Research result: Asst. Prof. Ayumi Sumino, Asst. Prof. Takashi Sumikama, Sodium channel investigation (Hokkoku)
21 2024.1.1 Newspaper (1) Research result: Prof. Rikinari Hanayama AMED: successful corporate licensing (Science News)
22 2024.3.14 Newspaper (1) Research result: Prof. Rikinari Hanayama AMED: successful corporate licensing (Science News)
23 2024.3.19 Newspaper (1) Award: Asst. Prof. Kee Siang Lim, The Grant-in-Aid for Young Scientists provided by Hokuriku Band (Hokkoku)
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Erratta (IEZ&2K)

Corrections and Clarifications for the FY2023 WPI Project Progress Report of NanoLSI

Date: 2024/12/10

Page Line Original Corrected Reason
This sentence corresponds to the summary
They also discovered that the basal section of Page 9, “Oncogenes and Cancer Cell
surfaces of metastatic colon tumor Dynamics (Oshima),” but since the "Small 2023a"
2 Tth line organoids had comparable ridge- dele paper is not mentioned in the “Oncogenes ~”
like features and softer cell section (it was deleted during editing), we
membranes. (Small 2023a). decided that it would be better to delete this
sentence from the summary section as well.
Furthermore, of the joint research |Furthermore, of the joint research
that has begun, 82% of the projects|that has begun, 82% of the projects
19 the 15th line from the bottom  are still ongoing and 34% have are still ongoing and 44% have writing error (underlined part)

resulted in such as research

papers.

resulted in such as research

papers.
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