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development, future, and global impact. Key topics 

included promoting interdisciplinary scholarship, 

fostering global diversity in scientific exchanges, and 

supporting young scholars. The evening concluded 

with a dinner gathering. The second day’s sessions 

were held at the historic Yagoto-san Koushoji temple, 

commenc ing  w i t h  a  t rad i t i ona l  Japanese  tea  

ceremony.  Th is  day ’s  agenda revolved around 

thematic sessions, starting with “Sensing Invisibles 

and Society Change.”  The session highlighted Nagoya 

University’s expertise in visualization technologies 

and their applications in understanding complex 

phenomena like environmental contamination and 

pandemic impacts. This was followed by a session on 

“Digital Humanities” and “Artif icial Intelligence,” 

exp lor ing the intersect ion o f  technology wi th 

humanit ies and the transformative impact of AI 

across various sectors. The afternoon saw discussions 

on “Energy/Environmental�y Transitions,” addressing 

critical global challenges such as climate change and 

sustainable energy solutions. The final day, located at 

the Center for Asian Legal  Exchange Plaza, was 

dedicated to the UBIAS Business Meeting. Key topics 

included membership, decentral ized operations, 

prospects for ICA 5, the Topic of the Year 2024, and 

new collaborative initiatives. The meeting concluded 

with an excursion to Nagoya Castle, providing a 

moment of relaxation and reflection. Throughout the 

event, thematic sessions included Nagoya University 

facul ty ’s  opening speeches,  fo l lowed by UBIAS 

members’ presentat ions and panel discussions. 

O v e ral l ,  t h e  U B I A S  D irec t o rs  M e e t i n g  was  a  

testament to the power of interdisciplinary research 

and global collaboration in academia, addressing 

contemporary challenges and fostering innovation for 

a bett er future.

I.A.R. IN FORM AT IO NINFORMATION�y   Acti vi ti es & News

2023 Young Leaders Cult ivation (YLC) 
Program
�y�y The YLC program is a strategic program of Nagoya 

IAR based on the premise that it is crucial to secure an 

appropriate quantity and quality of young researchers 

to sustain the development of outstanding education 

and research in the future. The Nagoya IAR recruits and 

t r a i n s  you n g  fac u l t y  membe rs  regu la r l y  and  

systematically. In the academic year 2023, Dr. Keiko 

Kawano (Graduate School of Humanities), Dr. Satoshi 

Ikegaya (Graduate School of Engineering), Dr. Jia Wang 

(Institu te of Materials and Systems for Sustainability), 

Dr.  Atsushi  Usami  ( Inst i tu te o f  Transformat ive 

Bio-Molecules), Dr. Shohei Saga (Kobayashi-Maskawa 

Institut e), Dr. Yuki Sugiyama (Graduate School of 

Science), Dr. Shohei Iyoshi and Dr. Koyo Tsujikawa 

(Graduate School of Medicine), and Dr. Fanny Bellegarde 

(Graduate School of Bioagricultural Sciences) were 

newly employed as designated assistant professors of 

the YLC program.

YLC Seminar
�y�y The YLC seminar aimed to provide members with 

opportunities in order to understand each other ’s 

research interests to assist in interdiscip l inary 

collaboration research. The 30th YLC seminar was 

organized in Hybrid on March 3, 2023. Dr. Su Matt hew 

Paul (Graduate School of Science) talked about “Exploring 

the mechanisms linking the circadian clock, hearing and 

copulation in mosquitoes,”  and Dr. Hideki Umehata 

(Graduate School of Science) talked about “Cosmic web 

filaments and galaxy evolution.” The 31st YLC seminar 

was organized in Hybrid on June 9, 2023. Dr. Minoru 

Hirose (Graduate School of Mathematics) talked about 

“Exploring the world of multiple zeta values,” and Dr. 

Sanae Ito (Graduate School of Humanities) talked about 

“State communications in the Assyrian Empire.” The 32nd 

YLC seminar was organized in Hybrid on December 1, 

2023. Dr. Elena Kozgunova (Graduate School of Science) 

talked about “Cells within a cell: novel chloroplast 
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division gene discovered through genetic screening,” and 
Dr. Satoshi Ikegaya (Graduate School of Engineering) 
talked about “Topological condensed matters and 
beyond: Multi-locational Majorana zero modes.”

YLC Collaborative Research Grant
　　T h e  Y LC  c o l l a b o ra t i v e  r e s e a r c h  g ra n t  wa s  
launched in 2018 to support the interdisciplinary col-
laboration between YLC faculties. YLC faculty voluntari-
ly organized the grant contents, schedule, and selec-
tion process. In this year, YLC selected two research 
groups: one group was led by Dr. Sanae Ito (Graduate 
School of Humanities) with the title “Analyzing and 
Contextualizing Solar Eclipses in the Ancient East” and 
the other by Dr. Yuichiro Tada (Graduate School of Sci-
ence) with the title “Physics meets Mathematics.”

I.A.R. INFORMATIONINFORMATION    Activities & News

Short-Term Fellowship Program
　　To facil itate international scientific cooperation, this 
program supports short research visits of overseas researchers 
(maximum of 4 weeks), including related activities such as 
holding a symposium. In the academic year 2023, Dr. Alstair 
Phillips (Professor at Warwick University), Dr. Sakiko Okumoto 
(Associate Professor at Texas A&M University), and Dr. Yavuz 
Duvarici  (Professor at Izmir Institute of Technology) were 
selected for this fellowship.

“Invitation to the Advanced
Researches” IAR Lecture Series
　　This lecture series includes lectures by the IAR 
academy and faculty members, IAR fellows, and Nagoya 
University researchers and targets Nagoya University 
students. This series aimed to communicate the fun of 
academic research. In the academic year 2023, there 
were 15 lectures that occurred online:

Dr. Kazuo Shonozaki
(R iken/Nagoya Univers i ty)  received the Japan 

Academy Prize (June 2023), The Order of the Sacred 
Treasure, Gold and Silver Star (November 2023), 
Highly Cited Researchers 2023, Clarivate (November 
2023) ,  and  Best  Sc ient i s t s  in  the  Wor ld  2023,  
Research.com (December 2023).

Dr. Hitoshi Sakakibara 
(IAR/Graduate School of Bioagricultural Sciences) 
received Ishii Kenichiro Award (December 2023), 
Medal with Purple Ribbon (November 2023), Highly 
Cited Researcher (November 2023), and JSPP Award 
(March 2023).

Dr. Minoru Hirose
(IAR/Graduate School of Mathematics) received 

Frontiers of Science Award/International Congress of 
Basic Science (January 2023).

Dr. Hisashi Hayakawa
( IAR/ Inst i tute for  Apace-Earth  Env i ronmenta l  

Research) received Young Scientists’ Award from The 
Commendation for Science and Technology by the 
Minister of Education, Culture, Sports, Science and 
Technology (April 2023).

Dr. Koyo Tsujikawa
(IAR/Graduate School of Medicine) received Medical 

Research Award 2022 (February 2023).

Dr. Hideki Umehata
(IAR/Graduate School of Science) received MEXT The 
Young Scientists’ Award (April 2023).

Dr. Atsushi Usami
(IAR/Institute of Transformative Bio-Molecules) 

received Award for Excellence/The Public Foundation 
of Chubu Science and Technology Center (December 
2 0 2 3 )  a n d  Ko n i c a  M i n o l ta  Re s e a rc h  P l a n n i n g  
Award/The Society of Synthetic Organic Chemistry, 
Japan (December 2023).

　　The Foreign Principal Investigator Fellowship Program invites 
excellent researchers from foreign countries with outstanding 
research achievements for 3–4 months of  
fellowship to promote the Universities’ academic 
research. In the academic year 2023, Dr. Guy Le 
Lay  (Emer i tus  Professor  at  A ix  Marse i l le  
University) was selected for this fellowship.

Foreign Principal Investigator
Fellowship Program

5.“The Present in Historical Studies: Excavate the Hellenism Civilization,”
Prof. Yoshiyuki Suto
（Graduate School of Humanities and Eighth Director of IAR）

4.“Material Science—Fun and Useful,” 
Prof. Ichiro Terasaki
（Graduate School of Science）

3.“What are building blocks of the universe?,” 
Prof. Yoshitaka Itow
（Institute for Space-Environmental Research）

2.“The Dark Side of the Universe,”
Prof. Naoshi Sugiyama
（President of Nagoya University）

1.“Science Started from Observation,”
Prof. Sumio Iijima
（Guest Professor at Nagoya University and Professor at Meijo University）

14.“Next-Generation Bio-imaging,” 
Prof. Shigehiro Yamaguchi
（Graduate School of Science and Institute of Transformative Bio-Molecules）

15.“Concluding the Course of Invitation to the Advanced Researches,” 
Prof. Yoshiyuki Suto
（Eighth Director of IAR）

13.“Signaling Molecules Make Plant Life Resilient,”
Prof. Hitoshi Sakakibara
（Deputy Director of IAR and Graduate School of Bioagricultural Sciences）

12.“Unraveling life systems using chemical and genetic approaches,”
Prof. Shigeki Kiyonaka
（Graduate School of Engineering）

9.“Fascination with an Introduction to the History of Thought,”
Prof. Takaho Ando
（Chukyo University and Sixth Director of Nagoya IAR）

8.“Analyze Democracy,” 
Prof. Hiroko Takeda
（Graduate School of Law and Deputy Director of Nagoya IAR）

10.“Physical chemistry of energy and the environment,”
Prof. Kunio Awaga
（Director of IAR and Graduate School of Science）

11.“Mechanisms underlying the mysterious existence life,”
Prof. Kazuhiro Nakamura
（Graduate School of Medicine）

7.“Exploring underground structure with seismic wave,” 
Prof. Koushun Yamaoka
（Graduate School of Environment）

6.“Analyzing society and economy through the eyes of game theory,”
Prof. Akihiko Yanase
（Graduate School of Economics）
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INTRODUCTION
　　In natural environments, nitrate concentration of the soil 
fluctuates greatly and often limits plant growth and development. 
Therefore, the ability of plants to respond to changes in nitrate 
availability is essential for adaptation. Plants integrate local sensing 
and long-distance signaling to adapt their growth depending on 
nutrient availability. 
　　Transcriptional regulation of gene expression is one of the 
most important processes plants use to adapt the properties of the 
root system in response to local and long-distance signaling [1]. The 
access to DNA information is controlled by the chromatin (association 
of DNA with histone   protein), which different modifications, 
called epigenetic marks, target. These marks organize the genetic 
information by modulating 
the accessibility to DNA (Fig. 
1). Epigenetic regulation is 
vital during plant development 
and in plant adaptation to 
s t res ses .  Most  ep igenet ic 
studies have been focusing on 
plant development. However, 
only a few studies investigated 
e p i g e n e t i c s ’  f u n c t i o n  i n 
nutritional stresses. 

EPIGENETIC FUNCTION IN LIMITED AND EXCESSIVE 
NITRATE NUTRITION STRESSES
　　To address this gap, I studied whether epigenetics regulates 
DNA expression of the main root nitrate transporter NRT2.1. This 
transporter is involved in absorbing nitrate from the soil to the root, 
especially when nitrate is limited. We showed that a strong repressive 
epigenetic mark (H3K27me3) deposited by the methyl-transferase CLF 
directly regulates the NRT2.1 gene, in a context where it is strongly 
expressed, to temper its expression [2]. This regulation reveals a novel 
non-canonical role for this mark as a safeguard for expressing highly 
expressed genes (genome-wide). We recently revealed that suppressing 
this limitation leads to massive RNA degradation and finally completely 
stops gene expression [3]. This work reveals the importance of fine-
tuning expression by epigenetics for plant physiology, although it is 
not involved directly in nutritional regulation. 
　　Then, we investigated the function of epigenetics in excessive 
nitrate stress response. We highlighted that excessive nitrate 
uptake leads to oxidative stress. Strong deleterious effects emerge 
if epigenetic regulations, the activation of detoxifying proteins 
counteracting oxidative stress, do not occur [4].
　　Our results show that epigenetic regulations protect plants from 
limited and excessive nitrate stresses.

EPIGENETIC FUNCTION IN PLANT ADAPTATION TO A 
FLUCTUATING NITRATE ENVIRONMENT

　　While researching epigenetic function in nitrate nutrition, I 
developed a research project studying epigenetic involvement in 
regulating an important plant growth hormone for long-distance 
nitrate signaling, the cytokinin (CK). 
 　　To this end, I performed a time-course experiment during nitrate 
fluctuation (nitrate-starvation-
nitrate resupply). My results 
revealed that nitrate fluctuation 
modifies epigenetic profiles at 
IPT3 gene, a key CK biosynthesis 
g e n e .  M i s - r e g u l a t i o n s  o f 
epigenetic settings strongly 
impact IPT3 regulation by nitrate 
fluctuation and CK content, 
revealing that the epigenetic 
mod i f i ca t ion  cons t i tu te s  a 
regulatory mechanism of IPT3 
depending on nitrate availability 
(Fig. 2) [5]. 

CURRENT FOCUS
　　Accumulating evidence reveals that epigenetic regulation can also 
constitute a stress-induced environmental memory. Recently, I found 
that the first controlled starvation stress event can prime the plant 
to resist a second longer stress. Therefore, my current project aims to 
elucidate mechanisms by which plants can remember a past nitrate 
starvation stress event to tolerate a future, longer stress by studying 
the molecular, hormonal, and physiological changes during repeated 
nitrate fluctuation stress. My research focuses on the model plant 
Arabidopsis, as a tool of explorative research, to understand how 
this memory is set and connect epigenetic regulation with tolerance 
to nitrate fluctuation stress. Then, this knowledge will be employed 
to guide the research on crop species and develop a technology for 
producing tolerant-to-nitrate-fluctuation-stress seedlings.

INTRODUCTION
　　When a metal is attached to a superconductor, Cooper pairs 
which are quasi-particles responsible for the superconductivity 
penetrate the attached metal from the superconductor and 
subsequently modify the electromagnetic properties. This 
phenomenon is referred to as the superconducting proximity 
effect [1] and has been a central research topic in the physics 
of superconductivity since the 1950s. From the beginning of 
the 2000s, the proximity effects of anisotropic superconductors, 
such as high-Tc cuprate superconductors, have been studied 
intensively. In 2004, the proximity effects from spin-triplet 
nodal superconductors, a kind of anisotropic superconductors, 
were extremely unconventional. Specifically, in a junction of a 
spin-triplet nodal superconductor and a disordered metal, the 
differential charge conductance G at zero-bias voltage quantizes 
robustly at a very high value containing only universal constants 
and an integer number as

ven though the conductance of the disordered metal by itself is 
extremely low [2]. Here, e denotes the elementary charge, h is 
the Planck constant, and Z represents an integer number. Such 
dramatic proximity effect of spin-triplet nodal superconductors has 
been referred to as an anomalous proximity effect. In the 2010s, 
it was widely recognized that the anomalous proximity effect is 
related to exotic quasi-particles, such as Majorana particles [3] 
and odd-frequency Cooper pairs [4]. Therefore, the anomalous 
proximity effect became interesting in this research field. 
Nevertheless, a fundamental question, “why does the conductance 
quantize?”, has remained unresolved for over ten years. 

INDEX THEOREM
　　The quantization of physical quantities is sometimes related 
to mathematical invariants. For instance, when a strong magnetic 
field is applied to a two-dimensional electron gas, the Hall 
conductivity is quantized to a value characterized by a topological 
invariant called the Chern number [5]. The robustness of the 
quantization against impurities can be explained by the fact that 
the topological invariant is independent of the strength of the 
disordered potentials. Here, we have come to suppose that the 
conductance quantization of the anomalous proximity effect may 
be understood by employing some kind of topological invariants.
　　At first, by using quasi-classical Green’s function techniques, 
we have obtained the analytical expression for the integer number 
characterizing the anomalous proximity effect:

where k_∥ represents a wave number parallel to the junction 
interface we consider. More importantly, we find that w(k_∥) 
is a one-dimensional winding number, a topological invariant 
characterizing the topological properties of the superconductor in 
the clean limit. Here, we see that the anomalous proximity effect is 

indeed related to the topology [6,7]. 
The Atiyah-Singer index theorem mathematically relates a 
topological invariant with an invariant defined in terms of solutions 
of a differential equation. By combining this mathematical 
theorem with the Bogoliubov-de Gennes equation, a fundamental 
equation describing superconducting systems, we have proved that 
the topological invariant Z is exactly consistent with the number of 
the resonant states at zero energy, N_Res, which contributes to the 
charge conductance quantization [8,9]:
Z=N_Res.

CONCLUSION
　　We have microscopically understood the anomalous proximity 
effect by employing the Atiyah-Singer index theorem. Eventually, 
it turns out that the anomalous proximity effect is a novel type of 
topological quantization phenomena, an important research topic 
in condensed matter physics today.
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F i g u r e  2 .  E p i g e n e t i c  d y n a m i c a l l y 
regulates hormonal synthesis depending 
on nitrate availability

Figure 1. Epigenetic marks regulate access 
to DNA
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Figure l. Bouchardon, Ulysses Invoking the Spirit of Tiresias bouchardon,1738, 
Musée du Louvre. (cut-out part) © Musée du Louvre

Figure 2. William Blake, Newton, 1795-c. 1805, Tate Britain. Photo: Tate in the 18th 
century, the philosopher Newton was depicted as assimilating with the ground.

March 2024  |  IAR LETTER  |  2423  |  IAR LETTER  |  March 2024

REFERENCES
[1] Iyoshi, S. et al. Pro-tumoral behavior of omental adipocyte-derived 
fibroblasts in tumor microenvironment at the metastatic site of ovarian 
cancer. Int. J. Cancer 149, 1961–1972 (2021)
[2] Iyoshi, S. et al. Obesity contributes to the stealth peritoneal dissemination 
of ovarian cancer: a multi-institutional retrospective cohort study. Obesity 30, 
1599–1607 (2022)

INTRODUCTION
　　Ovarian cancer (OvCa) is one of the most prognostically 
unfavorable tumors in gynecologic oncology. Due to the lack of 
noticeable symptoms and the absence of an established screening 
method, many cases are found in advanced stages with multiple 
metastatic nodules in the abdominal cavity, called peritoneal 
dissemination. In the formation of peritoneal dissemination, OvCa 
cells are known to exhibit a tropism to the tissues rich in adipocytes, 
including the greater omentum and mesentery. Removing all 
metastatic lesions completely during the initial surgery is difficult, 
and most cases experience recurrence. Therefore, understanding 
and controlling the pathophysiology of peritoneal dissemination 
are crucial in overcoming OvCa. Concerning the mechanism of how 
adipose tissues play roles in the peritoneal dissemination of OvCa, 
there are still a lot of unclear points. In this context, the crosstalk 
between adipose tissue and OvCa was investigated from basic and 
clinical research approaches.

DEDIFFERENTIATION OF ADIPOCYTE
　　When adipocytes obtained from surgically resected omentum 
were co-cultured with OvCa cells, it was observed that lipid-
droplets were fallen out from adipocyte and the fibroblast-
like cells appeared 1. The obtained cells were named omental 
adipocyte-derived fibroblasts (O-ADF), and the characterization of 
O-ADF by flow cytometry analysis revealed that OADF possesses 
mesenchymal stem cell and myofibroblast-like features. Wnt/
β-catenin pathway was identified as a key signaling pathway 
involved in this dedifferentiation process. Then, the effects of 
O-ADF on OvCa cells were examined, and co-culturing with O-ADF 
was confirmed to promote the growth and enhance the migration 
ability of OvCa cells. Supplementation of TGF-β1, known to exit in 
higher concentration in malignant OvCa ascites, showed further 
activation of O-ADF and increased these protumoral abilities. Upon 
pathway enrichment analysis with proteomic dataset of the OvCa 
cells co-cultured with O-ADF, pro-tumoral cellular pathways, such 
as glycolysis/gluconeogenesis, pentose phosphate pathway, and 
DNA replication, were confirmed to be enriched. These tumor-
supportive roles of O-ADF were also confirmed in vivo using OvCa-
disseminated mouse models. From this basic research approach, 
O-ADF induced by OvCa cells contributed to the neoplastic growth 
of OvCa at adipocyte-rich tissues in the abdominal cavity (Figure 1).

OBESITY AND THE STEALTH MICRO-METASTASIS
　　The effect of adipose tissue upon the sprout of OvCa from 
stealth micro-metastasis was analyzed using a multicenter 
retrospective cl inical  study 2.  The study used data from 
approximately 5,000 patients with malignant ovarian tumors 
collected over 35 years in the Tokai Ovarian Tumor Study Group. 
Patients with stage IIB to IIIC (meaning that they experienced 

peritoneal metastasis) epithelial OvCa who had achieved complete 
resection of the visible lesion were included. A total of 280 
patients who satisfied the study criteria were included in the 
study and classified into 3 groups based on their body mass index 
(BMI) at diagnosis. In addition to overall survival and progression-
free survival, peritoneum-specific recurrence-free survival was 
evaluated. The results showed that peritoneum-specific recurrence-
free survival and overall survival were significantly shorter in the 
high BMI group than in the normal BMI group (p = 0.028 and 
0.018, respectively). Multivariate analysis identified obesity as an 
independent prognostic factor. This clinical research approach 
revealed that, upon recurrence from hiding OvCa cells, adipose 
tissue plays pro-tumoral roles and supports their sprout from 
micro-metastatic sites.

CONCLUSION
　　From obtained results, it is speculated that OvCa cells utilize 
the adipose tissue in the abdominal cavity as a way-stop point. 
They hide and acquire supporters there to create a foothold for 
further metastasis. Peritoneal dissemination is also frequently 
observed in other cancer types, including gastric colorectal cancer, 
indicating that novel therapies targeting adipose tissue may apply 
to various cancers. The development of such treatment is strongly 

desired, and I would like to open the way.
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INTRODUCTION
　　Diderot is the leading philosopher of the 18th-century French 
Enlightenment and is known for editing the Encyclopaedia. His thought 
spanned a wide range of fields, from socio-political theory to natural 
science, language theory, and art theory. France in the 18th century 
was a period when eminent philosophers, such as Rousseau and 
Montesquieu, were active, and their thoughts were also transcendental. 
However, Diderot's interest in art is more exceptional than those 
philosophers. Why did Diderot attach so much importance to art theory? 
This is the fundamental question I am currently tackling in my research. 

WEIGHTLESSNESS IN WORKS OF ART
　　In Western thought, the existence of God was absolute. Everything, 
the world works, the origin of man, the origin of language, etc., were 
all explained by God. In the 18th century Enlightenment, however, after 
Locke’s empiricism, man was finally freed from the superstition of God 
and began to search for the truth of the world on his own and through 
his own senses. Therefore, the philosophers of this period must define 
all things in the world, social systems, nature, language, etc., without 
the existence of God. This is why the scope of their thought naturally 
expanded. Diderot was no exception, and at the root of his thought 
was a strong self-consciousness as a modern man freed from God. 
Nevertheless, art theories in this period were often written by painters 
or theorists of literature rather than philosophers. So, why did Diderot 
make art theories part of his philosophical field of thought? In the field 
of art, Diderot is famous as a pioneer of art criticism. Diderot repeatedly 
refers to the issue of the representation of the weight of objects and 
gravity in works of art when he is involved in the art criticism of the 
exhibition called Salon, organized by the Royal Academy of Fine Arts. 
For example, he notes that the “flying figures” in the upper right-hand 
corner of the painting Ulysses Invoking the Spirit of Tiresias (Figure 1) 
are floating, despite having bodies similar to ours, yet these figures do 
not shock but delight the modern viewer (1).
　　The background to Diderot's point is still the problem of modernity. 
In particular, the development of natural science in the modern era. 
When God existed, the view of nature accepted weightlessness, such 
as the flight of God or the flying and leaping of angels. However, the 
perception of modern man, who now lives in an age in which God has 
been lost, is essentially governed by the law of gravity and should only 
accept the weight of objects and the existence of objects to the extent 
that they conform to the laws of nature. For example, Blake painted 
Newton assimilating with a rock and moving a compass on the ground 
(Figure 2). Yet Diderot, a modern man, is delighted, rather than shocked, 
to see flying figures in the paintings. How is such a thing possible? What 
is art for modern people? This is one of the central questions of Diderot's 
theory of art. Therefore, it seems that for Diderot, art theory was an 
important field to interrogate the mysterious human cognitive capacity 
or imagination, which, even in modern times dominated by natural 
science, is still freely invoked without regard to natural laws.

ART AND RELIGION IN MODERN 
　　Should we consider the question of imagination in Diderot's 
philosophy? I will relate this question to religion in modernity. In 
modernity, God has been lost, and natural science has become the new 
paradigm. Nevertheless, only the human imagination is not bound by 
the laws of nature and still imagines an absent entity. This paradox is 
a major problem for Diderot's theory of art, which he attributes to his 

strong interest in Pascal, the giant of early modern natural philosophy 
and theology. While Pascal, as is well known, made great achievements 
in natural philosophy, he also expounded a belief in God, which is 
essentially contradictory to natural philosophy, in his chapter-based 
work Pensées. In 1746, Diderot wrote Pensées philosophiques, which 
imitated Pascal's chapter style of writing and ridiculed theological 
thought, and in his later years, he wrote Pensées sur l’interprétation 
de la peinture. This suggests that Diderot had Pascal, the giant of the 
natural sciences and theology, in his mind, and that in the modern 
age when God had been lost, “art” was placed alongside the natural 
sciences in place of God, and he philosophically questioned the 
mysterious cognitive abilities of human beings. Based on this hypothesis, 
I will try to elucidate Diderot's theory of art from various perspectives 
based on his natural science theory and religious theory.

Art in modernity and Diderot's philosophy
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Let the fat out of the bag: Revealing the role of 
adipose tissues as minions of ovarian cancer 

Figure 1. Induction of omental adipocyte dedifferentiation by OvCa cell, and 
the effect of generated O-ADF on OvCa cells in the tumor microenvironment at 
omental dissemination



Figure 1. A schematic diagram of SE differentiation.

Figure 2. Induced SEs in a hypocotyl (left). Time-course imaging of Nuclei (top 
right) and Golgi (bottom right) degradation.
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INTRODUCTION
　　Recent cosmological observations have revealed that the 
dominant matter component of the Universe is unknown cold 
dark matter (CDM), which interacts solely through gravitational 
force and hence is never seen with light. The nature and origin 
of CDM have been extensively discussed through theoretical and 
observational ways. So far, in particular, observations of the cosmic 
microwave background radiation have successfully extracted 
cosmological information, indicating the existence of CDM and 
dark energy which drives accelerated expansion. Meanwhile, my 
focus lies on the large-scale structure of the Universe, the largest 
structure in the Universe formed by galaxies. A characteristic web-
like structure is observed when we make a three-dimensional 
map of galaxies, which are used as points of sources, we observe 
a characteristic web-like structure. This large-scale structure of 
the Universe is seeded by fluctuations in the early Universe during 
inflation and has developed as a result of the gravitational force 
of CDMs. Therefore, investigating the large-scale structure of the 
Universe offers a captivating opportunity to unveil the nature of 
dark matters and extract the information about the primordial 
Universe. Constructing accurate theoretical models is crucial for 
extracting cosmological information from observations of the 
large-scale structure of the Universe. However, the non-linearity of 
gravity in CDM evolution poses a significant challenge to achieving 
this.

DYNAMICS OF COLD DARK MATTERS
　　The cold nature of dark matter implies that the initial velocity 
dispersion is negligibly small and the phase space of CDM (a six-
dimensional space representing the distribution of dark matter 
positions and velocities) exhibits a three-dimensional sheet 
structure. Therefore, even if the sheets have a simple structure 
without folds initially (referred to as single stream region, see 
the left panel in Fig.1), non-linear growth due to gravity causes 
self-intersections of the sheets, called shell crossing (center panel 
in Fig.1). As a result, they form complex structures called multi-
stream flow (right panel in Fig.1). During the early stages, we can 
follow the CDM evolution using perturbative treatment, which has 
successfully predicted statistics related to the large-scale structure 
of the Universe and facilitated comparisons with observations. 
However, the perturbative treatment breaks down at shell crossing 
and in the multi-stream regions. Therefore, it is crucial for future 
cosmological observations to accurately predict statistical quantities 
of the large-scale structure of the Universe by properly following 
the evolution of the CDM.

IMPROVING THE ANALYTICAL PREDICTIONS
　　To improve the analytical prediction in the vicinity of the shell 
crossing and/or in the multi-stream region, we have investigated 

the convergence property of the perturbative approach by using 
the very high-order perturbation order, specifically the 15th order 
in 3D space[1, 2]. Owing to having the high-order perturbative 
solutions, we have found the resummation technique for the 
perturbative series and then extrapolated the perturbative order 
to infinity, leading to the non-perturbative analytical predictions. 
Our approach’s prediction remarkably agrees with the simulation 
results in the phase-space structure. We have further investigated 
the CDM dynamics shortly after shell-crossing time. One of the 
prominent features in the multi-stream regime is the presence of 
the vorticity fields (rotation of velocity fields), absent in the single-
stream regime. The vorticity fields serve as interesting observables 
for understanding CDM dynamics. We developed a method to 
predict the multi-stream quantities relying on the perturbative 
prediction at the shell-crossing time. This method allows us to 
predict the vorticity fields, which agree with the simulation 
measurements. Our advancement in perturbative approaches can 
be a fundamental technique for predicting CDM motion even 
beyond shell crossing and in the multi-stream regime. Then, in 
future works, our results will qualitatively improve the analytical 
prediction of the statistical quantities in the large-scale structure 
of the Universe, and extract the cosmological information to reveal 
the nature of dark matters.

RESEARCH BACKGROUND
　　To gain special functions, cells sometimes lose something. For 
instance, the animal sperm achieves high motility due to the lack 
of most cytoplasm and organelles. In flowering plants, the sieve 
elements (SEs), the individual component of the phloem sieve 
tube, lose most of the cytoplasm and organelles, as well as part 
of their cell wall (Figure 1). Degradation of the cytoplasm and 
organelles results in a nearly hollow structure, allowing the sieve 
sap, containing photosynthetic products and signaling molecules, 
to pass through. In parallel, spatially controlled degradation of the 
cell wall generates small holes, namely sieve pores, at both ends of 
the cell, enabling the SEs to connect to each other. Although these 
drastic rearrangements of cellular components have been shown 
as crucial steps for the sieve tube to function, the molecular basis 
underlying these dramatic changes is still elusive.
　　The poor progress in the molecular and cell biology of SEs 
is mainly due to the extreme difficulty of observing these cells. 
Since SEs lack morphological features other than somewhat thick 
cell walls, it is hard to distinguish them from surrounding cells. 
Furthermore, their deep location within the tissue is a major 
obstacle to confocal live imaging. Fortunately, recent advances in 
genetics and experimental techniques have dramatically improved 
today's situation. Multiple genes specifically expressed in SEs have 
been identified and their promoters can now be used to visualize 
SEs at various developmental stages. In addition, identifying 
transcription factors such as APL and NAC45/86 allowed us to follow 
the behavior of downstream molecules by transcriptome analysis (1).
　　Besides, developing an induction system, called VISUAL, has 
made it possible to transdifferentiate model plants Arabidopsis 
thaliana leaf mesophyll cells into SE-like cells (2). The cells induced 
by VISUAL undergo remodeling of cellular components, including 
nuclear degradation and callose deposition, a cell wall component 
abundant in SEs. These cells also express several SE marker genes, 
suggesting that they can be considered as SEs. While this system is 
truly innovative because it can easily and efficiently induce SEs, it 
still is not good enough for analysis from a cell biology perspective. 
The reason is that the base mesophyll cells are also small and 
located deep in the tissue and are therefore not as suitable for live 
imaging as the original SEs. Another disadvantage is that the sparse 
presence of mesophyll cells in the first place makes it difficult to 
form interconnected structures, or sieve plates, between cells.

MY PROJECT
　　I applied the VISUAL technique to Arabidopsis hypocotyl cells 
rather than leaf mesophylls to develop a new induction system 
(Figure 2). I found that the combination of VISUAL and hypocotyl 
can address the weaknesses of the conventional VISUAL. Compared 
to the original technique using leaf mesophylls, hypocotyl cells are 
more similar in their shape to SEs and are therefore more likely 
to maintain the top-down cell polarity and cell division direction. 
This also allows detailed imaging of the intracellular dynamics 
of SE differentiation by inducing the formation of large, easily 
observable SEs. Several SE markers, including APL and NAC86, are 
indeed expressed in induced SEs. The gradual disappearance of 

the nuclear and Golgi signals was well observed by live imaging 
in induced cells (Figure 2). Further electron micrographs showed 
that structural changes characteristic of SE differentiation, such 
as the occurrence of cytoplasm clearance and formation of sieve 
plates, were largely reproduced in induced cells. Therefore, the 
induced cells in hypocotyls have sufficient morphological evidence 
to be considered SEs. Using this system, I will intricately visualize 
organelle degradation during SE differentiation and find key 
factors to reveal the molecular mechanisms.
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Understanding the dynamics of the large-scale 
structure of the Universe 

Figure 1. Dynamical evolution of CDM in phase space, i.e., velocity-position space, 
[top panels] and its density field in real space [bottom panels]. The time evolution 
is shown from the left to the right panels, with the left and right panels showing 
the early and late stages, respectively. The CDM is initially set to have a small peak 
at the origin, and the surrounding CDMs fall towards the center due to gravity. 
Blue and orange lines show the simulation results and Zel’dovich solution, a simple 
prescription to describe the evolution of CDM.the evolution of CDM.
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INTRODUCTION
　　Biocatalysts exist in all organisms, including humans, plants, 
and microorganisms. Above 3,000 types exist. Enzymes and 
microorganisms are typical biocatalysts. This bioproduction using 
biocatalysts can synthesize substances inaccessible through organic 
synthesis under ordinary temperature and pressure conditions. 
Therefore, biocatalyst-based production (bioproduction) 
technologies for useful substances are currently attracting 
attention in various fields. However, the enzymes involved in an 
unstable substance, such as a flavor compound, their metabolites, 
and the bioproduction of functional flavor compounds have not 
been established. I have been studying biocatalysts and their 
bioproduction involved in flavor compounds.

METABOLISM OF FLAVOR COMPOUNDS
　　Flavor compounds are empirically recognized to exhibit 
“relaxation,” “analgesia,” and “cosmetic effects.” Many of 
these compounds exhibit significant biological activities, and 
the non-invasive effects of “fragrance odor” have been widely 
expected to prevent and treat diseases. However, volatile oils 
containing flavor compounds are found in trace amounts (<0.1%) 
in natural products, and their components, flavor properties, 
and functionality remain elusive. Furthermore, it is known that 
flavor compounds are metabolized by cytochrome P450 (P450 
or CYP) and other xenobiotic-metabolizing enzymes after being 
taken into the body, but the P450 molecular species involved and 
the metabolizing compounds are not elucidated. We extracted 
volatile oils from a total of 21 natural products, identified flavor 
compounds, and clarified their functionality [1,2]. In addition, we 
characterized the human P450 molecular species involved in the 
metabolism of xenobiotics in the human liver using microsomes 
and 11 molecular species [3]. Moreover, we constructed a library 
of flavor compound-derived metabolites by biotransformation 
using different biocatalysts (bacteria and insects) [4].

BIOPRODUCTION OF HIGH-VALUE-ADDED FLAVOR 
COMPOUND
　　Bioproduction employing biotransformation is among the 
ways to produce high-value oxygenated derivatives, making 
it possible to realize environmentally safe, energy-saving, and 
regio- and stereo-selective production under mild conditions. In 
particular, gas-phase bioproduction, where chemical reactions 
proceed in the gas phase using immobilized biocatalysts, is 
attracting researchers' attention as a green process. However, 
biocatalysts are usually more unstable than chemical catalysts 
and require stabilization techniques, such as immobilization 
operations. We overcame this problem by constructing a gas-phase 
bioproduction system by metabolically engineering the Gram-
negative bacterium Acinetobacter sp. Tol5, which has adhesive 

bacterionanofiber proteins and can be easily immobilized on 
various material surfaces [5].

FUTURE FOCUS
　　My research focuses on the biotransformation of non-
natura l ly  occurr ing compounds ,  such as  nanocarbons . 
Nanocarbons have been the most active research area of materials 
in recent years, and biotransformation using microorganisms 
and purified enzymes has been attempted from the viewpoint 
of green technology. However, dealing with an individually 
distinguishable and identifiable single “molecule” has been 
difficult since most nanocarbons are mixtures of different sizes 
and structures. Moreover, using biocatalysts with nanocarbons 
as substrates is only for biodegradation. Therefore, I will develop 
a biotransformation system using single molecular nanocarbons 
as substrates to produce valuable compounds. Therefore, we can 
expect breakthrough results as an approach to implement the 
production of useful compounds while considering environmental 
conservation.

INTRODUCTION
　　Mammalian cell cytoskeleton comprises microtubules, actin 
filaments, and intermediate filaments. Tau is a microtubule-
associated protein that stabilizes microtubules and mediates actin-
microtubule interaction. Tauopathies are a heterogeneous group 
of neurodegenerative disorders characterized by abnormal protein 
aggregation of tau in the brain, including Alzheimer's disease (AD), 
the most common dementia worldwide, and progressive supranuclear 
palsy (PSP), which typically presents postural instability with falls, 
supranuclear gaze palsy, and dementia. 
　　Patients with PSP usually die 5–10 years after onset because 
of the lack of effective treatment, and their serious physical and 
mental disabilities increase their caregiver’s burden. While amyloid-β 
enhances tau pathology in AD brains, pathological findings of PSP lack 
amyloid-β deposits. The molecular mechanism driving abnormal tau 
in PSP brains remains inconclusive, and genetic animal models that 
phenocopy PSP are unavailable.

FILAMIN-A
　　Recently, we showed that the actin-binding protein filamin-A is 
abundant and co-localized with the aggregated tau in the PSP brains 
(1). We identified duplication of filamin-A gene in monozygotic twin 
males concordant for PSP. Our genomic analyses for multiple Japanese 
cohorts of tauopathy, including J-ADNI and JALPAC, showed that some 
patients with PSP and AD have rare variants (minor allele frequency < 
1%) of filamin-A gene, including seven missense variants (p.S2523N, 
p.A2334C, p.V2191M, p.T2101M, p.A2075S, p.A2003H, and p.L1980V) 
and one splicing variant (c.4755 + 5G > A). An association study using 
the dataset of 312 PSP cases and 499 normal controls demonstrated 
that the rare variants of filamin-A gene can contribute to the risk of 
PSP with the odds ratio of 3.91.
　　We also provided biochemical evidence that increased filamin-A 
levels enhance the phosphorylation and sarkosyl-insolubility of tau 
through interacting actin filaments. Also, reducing filamin-A corrected 
aberrant tau levels in the culture cells from cases with PSP. We further 
generated an original transgenic mouse expressing human filamin-A 
(FLNA-Tg). The brains of the 5-month-old FLNA-Tg mice showed 
sarkosyl-insoluble tau and co-localization of filamin-A with tau in the 
neurons and glial cells like the PSP brains. Finally, primary cortical 
neurons from the FLNA-Tg mice showed tau phosphorylation and 
defective neurite outgrowth rescued by lentiviral short hairpin RNA-
mediated knockdown of filamin-A. Our data highlight that filamin-A 
promotes tau aggregation, providing a potential mechanism by which 
filamin-A contributes to the PSP pathology. 

DRUG DISCOVERY
　　We filed a patent application (PCT/JP2021/001026) before the 
industry-academia collaboration. We are currently evaluating the 
potential of filamin-A as a therapeutic target for tauopathy with a 
pharmaceutical company. 
　　Furthermore, we collaborate with Assoc. prof. Ryuji Kato, at 
Graduate School of Pharmaceutical Sciences, Nagoya University, and 
conduct the morphological analysis for filamin-A-overexpressing 
neuronal cells using AI-based high-throughput methods to develop 
drug screening assay. To generate an animal model for PSP and 
other tauopathies, we comprehensively analyze the FLNA-Tg 
mice by integrated multi-omics approaches, such as epigenomics, 
transcriptomics, proteomics, metabolomics, and phenomics. 

The 5-month-old FLNA-Tg brains show decreases in the major 
neurotransmitter metabolites and a gene expression profile suggestive 
of neuronal hyperexcitability in the early phase of neurodegeneration.

BIOPHYSICS
　　Filamin-A is a dimeric actin filament cross-linking protein with 
N-terminal actin-biding domain and 24 immunoglobulin-like repeat 
domains (Ig1–24). Ig1–15 is referred to as Rod 1, and 16–23 as Rod 2. 
Filamin-A acts as a central mechanotransduction element that converts 
mechanical stimuli into chemical signals. For example, mechanical 
force changes the conformation of Rod 2 and its interaction with its 
binding partners. Interestingly, tauopathy-associated rare variants of 
filamin-A are mostly located in Rod 2 (Figure), suggesting that the 
perturbation of filamin-A mechanotransduction can be involved in 
the pathogenesis of tauopathy. We collaborate with Prof. Takayuki 
Uchihashi, at Graduate School of Sciences, Nagoya University, and 
apply atomic force microscopy to visualize and characterize single-
molecule dynamics of filamin-A.
　　In addition, we focus on developing mouse models of repetitive 
traumatic brain injury (TBI) to understand the mechanical stress 
transfer from the brain tissue to the neuronal cytoskeleton and its 
effect on the filamin-A mechanotransduction. We also investigate 
the involvement of the filamin-A mechanotransduction on chronic 
traumatic encephalopathy, a tauopathy in concussed athletes and 
military veterans with TBI. 
　　Analyzing tauopathy from a biophysics viewpoint offers 
unique perspectives on the molecular mechanisms and provide a 
deeper understanding of the mechanical and dynamic aspects of 
neurodegenerative processes to guide the development of therapeutic 
approaches.

ACKNOWLEDGMENTS
　　We thank Prof. Masahisa Katsuno and Assoc. prof. Kentaro 
Sahashi at Department of Neurology, Graduate School of 
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Figure 1. Structure and dynamics of filamin-A. 
ABD = actin-biding domain, DD = dimerization domain. 

Figure. Utilization of Biocatalysts Targeting Naturally Occurring Compounds
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INTRODUCTION
　　Gallium nitride (GaN) - a wide bandgap(WBG) semiconductor-
is widely used in solid-state lighting and holds significant potential 
as power electronics alternatives to silicon. It is one of the essential 
semiconductors for realizing a carbon-neutral society. Generally, 
doping and carrier transport play pivotal roles in the operation of 
semiconductor devices. For various functionalities, realizing not only 
n-type but also p-type realization is essential. Since the demonstration 
of p-type GaN through magnesium (Mg) doping during epitaxial 
growth and electron beam irradiation at Nagoya University more than 
30 years ago, there has seen rapid and comprehensive development. 
However, like many of today's WBG semiconductor materials, GaN still 
struggles with insufficient hole concentration and mobility, posing 
significant challenges for societal implementation. On the other hand, 
the physical and electrical behaviors of Mg, the only acceptor-type 
dopant impurity for GaN up to now, have gradually been clarified. 
Nevertheless, the relationship between GaN and Mg remains a 
captivating tale of mystery. 

OBSERVATION OF MIGS
　　Recently, we discovered that a monolayer of Mg atoms (or a 
two-dimensional (2D) Mg sheet) spontaneously intercalates into the 
GaN lattice, forming a so-called 2D Mg-intercalated GaN superlattice 
(MiGs) nanostructure, as shown in Figure 1. Typically, intercalation 
is crucial for creating artificial layered structures, with applications 
found in the exfoliation of two-dimensional materials, energy 
storage, superconductivity, and thermal conductivity control. Two-
dimensional materials are often chosen as host materials for the 
intercalation process due to their weak van der Waals layers, which 
allow easy insertion of foreign atoms, ions, and molecular sheets 
without inducing excessive strain. Conversely, intercalating atomic 
sheets into single-crystal ceramics with strong ionic or covalent bonds, 
such as semiconductor materials with a wide bandgap, was believed to 
be challenging. Yet, in this study, Mg metal was found to intercalate 
into the hexagonal wurtzite structure of GaN, creating a unique 
state wherein a monatomic Mg layer or two-dimensional Mg layer 
intercalates every few GaN layers, forming a superlattice. Such metal 
intercalation into semiconductor is the first of its kind observation in 
the world. As shown in Figures 1d and 1e, Mg occupies the C position 
(interstitial site) in the otherwise ABAB stacking arrangement of 
wurtzite-type GaN. The existence of the two-dimensional metallic Me 
sheet was confirmed by Figure 1d and other associated figures.

ASSOCIATED PHYSICAL EFFECTS
　　In general, uniaxial compressive strain along the c-axis of wurtzite-
type GaN can modify its band structure. This change can induce 
interesting physical effects beneficial for energy-saving technology 
in power device applications, such as an increase in the state density 
of the valence band, hole concentration, hole mobility, and thermal 
conductivity. In group III nitrides, hole mobility and transport are 
limited because of the high electron affinity of nitrogen atoms and 
weak spin-orbit interaction, leading to a considerable effective mass 
for holes. However, applying significant strains to the wurtzite GaN 
lattice can reverse the valence band structure, resulting in a split hole 

band with a light effective mass of holes at the top of the valence 
band. This leads to an accumulation of holes in the split-off hole band, 
enhancing hole mobility. Specifically, when a uniaxial compressive 
strain of -4.3% in the c-axis direction is applied to wurtzite GaN, first-
principles calculations indicate a hole mobility of 200cm2/(V・s) at room 
temperature. The increase in hole mobility due to the reversal of the 
crystal field splitting energy has long been sought after, especially 
since introducing high strain into the GaN lattice is challenging. The 
MiGs nanostructure appears most promising for achieving high hole 
mobility and concentration simultaneously. Additionally, strained 
GaN is theoretically predicted to increase thermal conductivity in 
the direction of uniaxial compressive strain. Moreover, since the 
superlattice structure results from the spontaneous diffusion of 
Mg into GaN under high temperature and atmospheric pressure, 
we believe this structure to be thermodynamically stable under a 
broad range of conditions. Our next phase of research will focus on 
enhancing our understanding of superlattices formed from dissimilar 
materials, like wide bandgap semiconductors and metals. We aim to 
explore effects such as hole mobility enhancements by strain-induced 
valence band inversion and polarization-induced hole doping due to 
polarity inversion, and their technological implications – including 
Ohmic contacts to p-type GaN and AlN. This knowledge will contribute 
to the development of innovative electronic devices, like deep 
ultraviolet light emitters and p-channel power transistors, leveraging 
the potential of wide and ultra-wide bandgap semiconductor 
materials.
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Figure 1. 2D Mg-intercalated GaN superlattice (MiGs) nanostructures: a-c, High-
angle annular dark field scanning transmission electron microscope (HAADF-STEM) 
images with different magnifications. d, Atomically resolved integrated differential 
phase contrast (iDPC)-STEM image showing the relative positions of N, Ga and Mg 
atoms. e, Schematic illustration of a repeating unit of the MiGs nanostructure.of 
the MiGs nanostructure. 
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Affiliation : Designated Assistant Professor 
at Nagoya IAR and Graduate School of 
Medicine
Research Field : Cancer Biology, Chemical 
Biology

Affiliation : Designated Assistant Professor 
at Nagoya IAR and Graduate School of 
Humanities
Research Field : Art Philosophy

Affiliation : Designated Assistant Professor 
at Nagoya IAR and Kobayashi-Maskawa 
Institute (KMI)
Research Field : Observational cosmology

Affiliation : Designated Assistant Professor 
at Nagoya IAR and Graduate School of 
Science
Research Field : Plant Cell Biology

Affiliation : Designated Assistant professor 
at Nagoya IAR and Institute of 
Transformative Bio-Molecules (ITbM), 
Nagoya University
Research Field : Molecular biology, Plant 
reproduction

Yoko MIZUTA
Affiliation : Designated Assistant professor 
at Nagoya IAR and Graduate School of 
Mathematics
Research Field : Representation theory, 
category theory

Aaron CHAN

Affiliation :Designated Assistant professor 
at Nagoya IAR and Graduate School of 
Bioagricultural Sciences
Research Field : Animal physiology, 
Molecular biology

Tomoya NAKAYAMA

Affiliation : Designated Assistant professor 
at Nagoya IAR and Graduate School of 
Bioagricultural Sciences
Research Field : Fish Neuroscience

Hanako HAGIO 

Affiliation : Designated Assistant professor 
at Nagoya IAR and Institute for 
Space-Earth Environmental Research
Research Field : Space Weather, History, 
Solar Activity

Hisashi HAYAKAWA  

Affiliation : Designated Assistant professor 
at Nagoya IAR and Graduate School of 
Science
Research Field : Biology, Evolution, 
Bioluminescence

Manabu BESSHO-UEHARA

Affiliation :Designated Assistant professor 
at Nagoya IAR and Graduate School of 
Science 
Research Field : Mosquito neuroscience 
and behavior

Matthew Paul SU

Affiliation : Designated Assistant professor 
at Nagoya IAR and Graduate School of 
Mathematics
Research Field : Number Theory

Minoru HIROSE 

Affiliation : Designated Assistant professor 
at Nagoya IAR and Graduate School of 
Humanities
Research Field : Cultural anthropology

Jie HUANG

Affiliation : Designated Assistant professor 
at Nagoya IAR and Graduate School of 
Humanities
Research Field : History of Architecture

Ryo HIGUCHI 

Affiliation : Designated Assistant professor 
at Nagoya IAR and Graduate School of 
Science
Research Field : Early Universe

Yuichiro TADA

Jia WANG
Affiliation : Designated Assistant Professor 
at Nagoya IAR and Institute of Materials 
and Systems for Sustainability (iMaSS)
Research Field : Novel P-type Doping of 
Nitride Semiconductors

YLC
Program Faculty

Y LC Faculty members are promising young researchers recruited under the 
Nagoya University Young Leaders Cultivation Program (YLC Program).

Affiliation : Visiting Associate Professor at 
Nagoya University /Associate Professor at 
Gifu Shotoku Gakuen University
Research Field : Observational Cosmology, 
Astronomy

Atsushi J. NISHIZAWA

Affiliation : Visiting Professor at Nagoya 
IAR / Professor at Chubu University
Research Field : History of Social Thoughts

Takaho ANDO
Affiliation : Visiting Professor at Nagoya 
IAR
Research Field : Medieval Japanese 
Culture and Texts

Yasuro ABE

Affiliation : Visiting Professor at Nagoya 
IAR / Professor at Nanzan University
Research Field : International Economics

Dapeng CAI

IAR
Visiting Professor & Associate Professor

March 2024  |  IAR LETTER  |  3231  |  IAR LETTER  |  March 2024

IA
R

 PEO
PLE |

  Y
LC

 Program
 Faculty / IA

R
 V

isiting Professor &
 A

ssociate Professor

IA
R

 PEO
PLE |

  Y
LC

 Program
 Faculty 



2004 Person of Cultural Merit, Japanese 
Government University Professor, Nagoya 
University Discovery of Cadherins, the 
molecular basis governing cellular 
adhesion

Masatoshi TAKEICHI

2001 Winner of the Nobel Prize in 
Chemistry University Professor, Nagoya 
University Establishment of chirally 
catalysed hydrogenation reactions

2021 Order of Culture, Japanese 
Government University Professor, Nagoya 
University Discovery of Okazaki fragments 

Tsuneko OKAZAKI

2014 Winner of the Nobel Prize in Physics 
Professor, Nagoya University Invention of 
blue light-emitting diodes

Hiroshi AMANO
2009 Order of Culture, Japanese 
Government Distinguished Invited 
University Professor, Nagoya University 
Discovery of carbon nanotubes

Sumio IIJIMA

2008 Winner of the Nobel Prize in Physics 
University Professor, Nagoya University 
Discovery of the Kobayashi-Maskawa 
theory

Makoto KOBAYASHI

2002 The Japan Academy Prize, Professor 
Emeritus, Nagoya University Creation of 
the science of textual configuration

Shoichi SATO

2009 Person of Cultural Merit, Japanese 
Government University Professor, Nagoya 
University Determining the DNA sequence 
of the tobacco chloroplast genome

Masahiro SUGIURA

2016 Person of Cultural Merit, Japanese 
Government University Professor, Nagoya 
University Study on molecular mechanisms 
of stress response in plants

Kazuo SHINOZAKI

2001 Winner of the Nobel Prize in 
Chemistry University Professor, Nagoya 
University Establishment of chirally 
catalysed hydrogenation reactions

Ryoji NOYORI
1986 Winner of the Nobel Prize in 
Chemistry Ex-President, ICSU Honorary 
Doctorate, Nagoya University Clarification 
of the dynamics of chemical elementary 
processes

Yuan Tseh LEE

Ryoji NOYORI

IAR 
Honorary Directors

IAR
Academy 
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Special Feature about Nagoya University Lecture

　　The Nagoya University Lecture is the most important lecture series hosted by Nagoya University, in 
which world-class, highly respected researchers are invited to serve as Nagoya University Lecturers. The Nagoya 
University Lectures provide an opportunity to experience the world’s best ‘‘knowledge’’. Lectures are awarded the 
title of ‘‘Nagoya University Lectureship,’’ the most prestigious title at Nagoya University. The ‘Kirin’, the motif 
of the award plaque, is an ancient imaginary spiritual animal that symbolizes wisdom and represents the most 
outstanding person. It overlaps with the presence of the Lecturer. The motif was designed by the artist Nishi 
Taiki, is based on a painting preserved in the Shosoin, kept for over 1,200 years as evidence of East-West cultural 
exchange, to symbolize the Institute for Advanced Research with a prayer for world peace and academic excellence.



INSTITUTE FOR ADVANCED RESEARCH, NAGOYA UNIVERSITY
Telephone. +81-52-789-3933   E-mail. iar@t.mail.nagoya-u.ac.jp

http://www.iar.nagoya-u.ac.jp/


