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Message from the Director

CMX(The Center for Medical Transformation) at Kobe University Graduate School of Medicine aims to create an
international hub for medical innovation that aligns with the New Normal and digital transformation (DX) era by
advancing research in signal transduction, a proud legacy of Kobe University.

In the fiscal year 2024, we restructured the Center to establish a framework where six key research units—intractable
cancers, metabolic diseases, psychiatric and neurological disorders, immunology and infectious diseases, regenerative
medicine, and pharmaceutical and medical device research—are supported and advanced through two foundational
platforms: Imaging Research and Al & Digital Health Research (see Figure 1). Additionally, there has been significant
reorganization of members, including the appointment of Professor Yasuko Mori, Div. of Clinical Virology, as the
Deputy Director, along with changes in the executive committee and shifts in research group memberships based on
specific areas of expertise. As part of the transition, the Al & Digital Health Research unit was redefined as a platform,
with Professors Yoshihiro Muragaki, Div. of Precision Therapeutic Devices, and Yoichi Kurebayashi, Div. of Al & Digital
Health Science, joining as new members. The Center also welcomed two specially appointed assistant professors after
rigorous selection by the executive committee. Regarding the Advisory Board, while Dr. Yoshihiro Yoneda, the
Research Foundation for Microbial Diseases of Osaka University, who contributed greatly to our activities, has stepped
down, Dr. Shigeo Okabe, The University of Tokyo, has been newly appointed.

The research support activities in this year are dedicated to fostering the next generation scientists through
initiatives like the "Young Collaborative Research Project." We also have emphasized enhancing collaborative research
both within and outside the university by organizing workshops such as the "Emergence Conference" and joint
symposiums with RIKEN BDR, providing opportunities to learn about cutting-edge research trends and fostering new
collaborative projects. In strengthening international collaboration, we have undertaken initiatives such as the "Kobe U
— UW Alliance Project" with the University of Washington and short-term international research exchange programs,
striving to develop research infrastructure aligned with global standards and boost international competitiveness.

Amid evolving lifestyles and societal needs following the pandemic, there is an increasing demand for the
construction of a sustainable society and the promotion of innovation based on scientific evidence. By adapting flexibly
to rapidly changing social conditions and adopting multifaceted research approaches, we are committed to
contributing to the realization of a safe, secure, and high-QOL society.
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New Members

MIYAKE Hideaki, Professor, Div. of Urology, Dept.of Surgery Related

In December, 2023, | was appointed as Professor in Division of Urology, and it is a great pleasure for me to join the CMX as
one of the members in the field of drug discovery and medical device development. | had been involved in the development
of a novel anticancer agent, which was evaluated in the phase 3 clinical trials. In addition, our division has played the central
role in the development of the surgical robot, hinotori, and we have recently tried to establish the system of telesurgery
using hinotori. | would like to contribute the activity of CMX as much as possible by utilizing such my previous experiences.

MURAGAKI Yoshihiro, Professor, Div. of Medica Devices, Dept. of Medical Device Engineering

In April 2023, | was honored to take on the role of professor at the newly established Department of Medical Device
Engineering. My mission is to nurture innovative professionals who can tackle complex challenges and contribute to
commercialization of domestically-produced medical devices. My research encompasses a range of components, therapeutic
devices, and program-based medical devices. In the field of neurology, | have developed devices such as EEG recording
systems and laser-holding devices for treating malignant brain tumors.

As a researcher and physician, my specialization aligns with Professor Takashi Sasayama in neurosurgery, focusing on
malignant brain tumors. During my overseas studies, | explored differentiation induction therapy for pediatric brain tumors
through the genetic introduction of neurotrophic factor receptors. Clinically, | have identified the brain's "grammar center”
using functional MRI, conducted brain function mapping through awake surgery, and pursued clinical research on cortico-
cortical evoked potentials. Currently, | am leading physician-directed clinical trials on autologous tumor vaccines.

Joining CMX is an exciting opportunity, and | am enthusiastic about collaborating with all of you on development research to
translate discoveries and methodologies from human brain function studies and fundamental research into practical medical
devices. | sincerely appreciate your support as we embark on this journey together.

KUREBAYASHI Yoichi, Professor, Div. of Al & Digital Health Science, Dept. of Social/Community Medicine & Health Science

| serve as Professor in the Department of Al and Digital Health Science. At our laboratory, we conduct data-driven research
by integrating medical big data with artificial intelligence, working closely with a diverse range of stakeholders—including
national and local governments, as well as pharmaceutical, medical device, and IT companies.
Our mission is to tackle real-world healthcare challenges such as predicting disease progression, supporting diagnostics, and
improving the quality of care. We also strive to translate our research outcomes into real-world applications to drive
continuous innovation in the medical field.
Through our participation in CMX, we aim to further advance the integration of medicine and information science by
leveraging our experience and infrastructure in big data analytics. We appreciate your continued interest and support.

TADOKORO Yoshiaki, CMX Project Assistant Professor Div. of Immunology, Dept. of Future Medical Sciences

Since April 2024, | have been serving in my current position. Until now, my research has focused on the development of
novel therapeutic strategies for oral cancer and prognostic prediction in oral infectious diseases. Currently, | am engaged in
basic research inspired by questions that arise in clinical practice, with the aim of elucidating the mechanisms underlying the
onset and progression of various disease states. In particular, | am investigating the dynamics of immune cells in age-related
diseases to contribute to the development of optimal treatment approaches.

Moving forward, | hope to collaborate with researchers and clinicians across both basic and clinical fields to gain
multifaceted insights into how localized diseases affect systemic health and to further explore organ-specific pathological
responses. | sincerely appreciate your continued guidance and support.

YAMAGUCHI Yuta, CMX Project Assistant Professor , Div. of Pharmacology, Dept. of Biochemistry & Molecular Biology

| was appointed as a Project Assistant Professor in the Department of Pharmacology in April 2023. My previous research
focused on the innate immune system, particularly its crucial role in frontline defense against infections and inflammatory
conditions. Building upon this experience, | am currently investigating how immune responses and inflammatory processes
triggered by psychological and physiological stress contribute to the pathology of psychiatric and neurological disorders,
such as depression and anxiety, aiming to uncover disease mechanisms and develop innovative therapeutic strategies.
Furthermore, since April 2024, | have been a member of the Center for Medical Transformation (CMX), actively engaging in
cross-disciplinary and translational research integrating immunology and neuroscience. Through my ongoing research, |
hope to establish more effective treatment approaches and improve patients’ quality of life. | greatly appreciate your
continued guidance and support.
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MRDFEE U EFAREORRMAREZIET The progress presentation for six projects selected in the FY 2023
PN ERRERSZE (SFHERFR IO T under the "Young Researchers Collaborative Research Project,” a
K] OSHSEEFIRBEEEDESRESHMMEL  competitive grant program  supporting interdisciplinary  joint
1=, CORESF. FREEQTEESSENTHD, research by young researchers, was held. This presentation also
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}EJ\E@'N%,ﬁ:\jﬁFsﬁ,ﬁ%l;DU({&E\!\ .\gﬁ(g;ﬁj presenters, including commendable aspects, points to be advanced,
),(/ I\?L_\Kﬁ;é'; ?i\%/\jj_ '\/\\y?bt_ué" and questions. Such efforts to evaluate the progress of selected
COLSIE }*}l?s%é@ﬁ}i%a¥{ﬂﬁﬁ5tIE{H%[L\ & projects while indicating specific points for improvement are rare
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RERRBELE -7 RINAHFU—R-RTHD Following the presentations, Professor Shigeo Okabe from the
MEHEBEEE(ERAFAFRES RAFRRIZIZ)(C Graduate School of Medicine at the University of Tokyo, a member
“Imaging synapse and neural circuit in development of the Center's Advisory Board, delivered a special lecture titled
and disease” &S USRI EAL\E2 0\ =, CosE  Imaging Synapse and Neural Circuit in Development and Disease.”
Tl MEEEOFBNSF T AOEEREOEEM(C In the Ifecture, the importa:vce Zf synaptic remodeling alnd neura;:

2o o= i ns sy circuit formation was explained, incorporating original researc
;b\;Aifﬂgi?%fgigéFgg{gﬁil/—\E"g findings. Analyses using super-resolution imaging and two-photon
lb':' EDE,W ﬂT e ;/D\ N - ‘/; microscopy were introduced, taking schizophrenia model mice as
;b_tiw’\gi?ﬁﬁ:ﬁzgtﬁﬂﬁ?%”)'énﬂ‘ *E%EFE'.‘" an example, and potential links to neural circuit dysfunction in
"“f%@*qaﬁ?@ﬁn%ﬁbﬁ‘g%tmﬁgg@%muﬁa—éﬂﬁby‘i patients with mental disorders were suggested. The content of the
iiﬁgﬁtﬁgﬁﬂﬁiéﬁrg—:ﬂ Effiiv\]’@(i\ EMEDEZ I lecture provided valuable insights for many participants.
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[SAMDA4B(C & B FEERMIBORIRAREA LB RFIF
bi5:) “Molecular mechanism of cancer progression by SAMD4B and development of therapeutic agents.”

(FAFTE) RS ZE= OTANJunji  (FERIFAZRE)TEFR 3 NISHIMORI Makoto
[z (1T B Wnt5a-Rorl =47 LOBERERR |
i “Functional analysis of Wnt5a-Ror1 signaling in pancreatic cancer.”
(AFTARE) IS Z8 KAMIZAKI Koki  (HEAFLE)ILAT IE5A TSUIMAE Masahiro

TEMASRREE LN S SHE T IHEE U X ABEEA D =X LADFERA |
38 “Investigation of circadian rhythm of maternal immune activation model mice.”
(FRFEAFRE)EMH #5K TAMADA Kota  (ERIFAZEE )& T i8iA MASUKO Naohisa

B & RERDZERIRICHIIBERTILFEE D]
23R “In vivo multi-sensing during the transition between anesthesia and awareness.”
(FAFRAERE)PH {548 NAKAI Nobuhiro  (FEEAZEE )R KX — NISHIMURA Taichi

[B55t 2R EPERIOD2 (PER2)DY S EEER A W F(CL DTS, HE - BEEREH. B XA HEIBOREA |
“Elucidation of the Mechanism by which Phosphorylation Switches of Clock Protein PERIOD2 (PER2) Control Mood,
Glucose and Lipid Metabolism, and Circadian Rhythms."

(BAZRAAERE)FH & HIRATAYu  (HERIFAFEE ) Bk 4272 SHIRAFUJI Toshihiko

[ERERARIAZ U\ Je#ARRas S 0 ) LUBE ERI ORISR
i “Development of novel RAS signalling inhibitors using primary human acute myeloid leukemia cells.”
(FAFARRE)IEEF FHE MAKINO Yoshiteru  (FEREAFEE )FRA HF MORIMOTO-Kohei
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SH6FESH2ANS6810BE COHBTERLE 6 From May 2nd to June 10th, 2024, the call for proposals for the
HEEEFHRME IO T N ONE(ICFEDIS "FY2024 Young Researchers Collaborative Research Project" was
BB, 7 RINAT —R— RBLOE IS —EE conducted, resulting in seven submissions. Following a rigorous
ZENSEEINZBEER(CLDMEREEZRET. =&
B9 (S3MF DR GEERRE C 2 DI EREN IR e Nz, projects were selected.

review by the Advisory Board and judges selected from and the
Center's Steering Committee, three ongoing projects and two new

[SAMDA4BIC & BFEEERIIBDEFUREA LG RFEFIFE |
“Molecular mechanism of cancer progression by SAMD4B and development of therapeutic agents.”

(FRFARE) KRS ZFZ OTANI Junji  (FERIFAZEE)FEFR 55 NISHIMORI Makoto
[/ (C351F B Wnt5a-Rorl =2 ) LOBERERRAT |
“Functional analysis of Wnt5a-Ror1 signaling in pancreatic cancer.”
RFTAFEE) RIS ZE KAMIZAK Koki  (LEIFFFIE)E AT IESA TSUJIMAE Masahiro
[FFlr & REEOZEBBRRCH T BERTILF TSI
“In vivo multi-sensing during the transition between anesthesia and awareness.”
(FRZRAERE )P H 1548 NAKAI Nobuhiro  (FRIEAZFEE AT K— NISHIMURA Taichi
[P AREIZET 2RI S 2 EMBIZETS X5 LDRF]

“Developing innovative diagnostic systems for early cancer diagnosis.”
(BA3RAARE ) EPR B3 TADOKORO Yoshiaki  (FEIFAZFEE)EE AT TAKEDA Daisuke

[#ISIRPatvA7Z FAL\ RS SR - BPORE - I—- > D PIIE(CH 9 BHIGD2HUADIFFIERERF |
“Development of a method to enhance the activity of anti-GD2 antibodies against neuroblastoma, osteosarcoma,
and Ewing's sarcoma by anti-SIRPa antibodies.”

(FAFRARERE ) A BZ5 TAMURA Akihiro  (FEREIFAFRE )RR X3 MATSUMOTO Saki

2. DS BURFRFEE
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BH6EIR., KEDTZ > hKFEDIohnD. ScottBUED In Septemver 2024, CMX menbers participated in the annual
1B1F&Z(F. Department of PharmacologyFf#m kU —  retreat hosted by the Department of Phamacology at the
NCsMUlE. REHBSERECMXE>S —EH  University of Washington, USA, upon the invitation of
“Towards an understanding of the pathophysiology of ~ Professor John D. Scott. Representing the center, Director
autism’ EWNS S A ML TEBEETL. KEEeErSssg  1akumi delivered a lecture titled “Towards an understanding
RIS —FEREToI=, /=, URJ— RETECIZE of the pathophysiology of autism,” while five members,
BTIMEDY bz LADDOMAREZHRE UIFHRINE
ZiTo7z.

including graduate students, presented posters. Additionally,
prior to the retreat, arrangements were made to visit four
research labs for valuable information gathering.

UW Pharm
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NAKAI Nobuhiro, Project Assosiate Professor in Physiology

As part of the KU-UW Alliance Project, my colleagues and | visited

both the Golden and Stuber labs at the University of Washington. At the
Golden Lab, we were guided by Dr. Sam Golden himself, who introduced
research involving implantable vital sensors and light-sheet microscopy,
and explained tools like SimBA, a leading platform for automated
analysis of mouse behavior. At the Stuber Lab, Dr. Kentaro Ishii kindly
guided us through the lab, and we were introduced to research using
two-photon calcium imaging as well as a custom-built behavioral setup
designed to study mouse taste responses. Both labs were conducting
cutting-edge research, and | was impressed by the high quality of their
work and the active engagement of students and staff. | also had a
productive discussion with Dr. Ishii about our ongoing collaborative
project, particularly focusing on strategies for whole-brain imaging in
autism model mice.
During our stay, we also participated in the Department of Pharmacology
retreat, where | presented a poster and engaged in lively discussions with
researchers. | was especially struck by how actively students asked
questions and initiated discussions, something not often seen at
conferences in Japan. | also had the opportunity to join a lunch
conversation among several Pls at UW, where speaking with Dr. Michael
Bruchas was especially insightful. He shared valuable experiences about
running a lab in the U.S. and mentoring students. This visit deepened our
connection with UW and provided valuable insights that will benefit our
future research. | sincerely hope the collaboration between our
institutions continues to grow and foster mutual development.

SHINTANI Yusuke, Project Assistant Professor in Physiology

From September 18 to 22, 2024, | participated in the KU-UW Alliance Project, a researcher exchange program between Kobe
University and the University of Washington.
During my visit, | had the opportunity to explore the research conducted in laboratories within the Department of Pharmacology at
the University of Washington, including the Stuber Lab, Golden Lab, and Bruchas Lab. Specifically, | observed cutting-edge
neuroscience experiments, such as single-cell live imaging using two-photon microscopy and automated behavioral analysis systems
utilizing deep learning. This visit provided valuable insights into the practical implementation of these techniques.
Additionally, | had a dinner meeting with Professor Scott, Professor Land, and Assistant Professor Soden, where we exchanged
opinions on education and laboratory management at the University of Washington. In particular, | got valuable insights into research
funding strategies and the decision-making process for student research projects.
Furthermore, | presented a poster at the symposium organized by the Department of Pharmacology. The presentation led to active
discussions based on specific experimental data, allowing me to receive valuable feedback.
The KU-UW Alliance Project was an great opportunity for deepening my understanding of research methodologies and technologies.
In addition, through this project, | managed to strengthen my network with international researchers. | intend to apply the knowledge
and experience gained from this project to my future research, leading to further advancements in my work.

NISHIMURA Akihiro, Docrtal Student in Pediatrics

By participating in the KU-UW Alliance Project, | was able to gain valuable
insights not only into the advanced research and facilities at the University of
Washington, but also into the latest treatments for brain tumors at Seattle
Children's Hospital. In particular, the visit to Dr. Vitanza's lab—renowned for its
| 5—:& groundbreaking publications on CAR-T therapy for brain tumors—was especially
' \{E ,; meaningful. | had the rare opportunity to receive a direct explanation from Dr.

Q!}M < Vitanza about the lab’s research overview. Moreover, | was able to learn about
R — s o T 3 the most up-to-date treatment approaches that have yet to be published, as
well as the potential downsides of CAR-T therapy. This kind of knowledge and
experience could only be gained by physically visiting the research site—not
through academic conferences, emails, or online meetings.
| also had the opportunity to briefly introduce the research we are currently
working on, and was even able to secure a positive response regarding the
possibility of future collaboration. If such a joint project were to materialize, it
would not only benefit Kobe University but could also bring significant
advantages to all pediatric brain tumor patients across Japan. This was
undoubtedly the most valuable outcome of the visit.
While the development of the internet has certainly brought the world closer,
this experience reaffirmed the importance of face-to-face interactions, as
demonstrated by the KU-UW Alliance Project.
In closing, | would like to express my heartfelt gratitude to everyone who made
this project possible.

(FE) & VitanzaSE 4 (FRSR
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KUNO Hiroto, Docrtal Student in Physiology

| had an opportunity to participate in the KU-UW Alliance Project exchange program held at the University of Washington in Seattle
from September 18 to 22, 2024. On September 18 and 19, | visited the Golden Lab, Stuber Lab, and Bruchas Lab, and all of these labs
are at the forefront of the neuroscience research field. It was very educational for me to observe their advanced equipments and tools.
On September 20, | participated in the UW Pharmacology Retreat. After attending symposium talks by various labs in UW
Pharmacology, | gave a poster presentation on my research. | am studying the pathophysiology of tic disorders using the model mice.
While there were not researchers working on similar topics, the students and faculties of UW were very interested in my presentation,
and actively asked questions about my research. It helped me clarify the issues and points for improvement in my research.
| think opportunities directly visit overseas laboratories, observe their facilities, and interact with their members are rare but deeply
enriching experiences.

SUZUKI Mao, Docrtal Student in Physiology

As part of this program, we visited the University of Washington. During the visit, we participated in lab tours, a symposium, and a
poster session. One of the most valuable experiences was visiting the Sam Golden Lab and the Garret Stuber Lab. We were given an
overview of their research facilities and experimental techniques, with a particular focus on light sheet imaging using SmartSPIM. We
observed the actual equipment in use while receiving a detailed explanation of the measurement techniques, as well as data
management and statistical analysis. Additionally, We were introduced to two-photon imaging and custom-built experimental devices,
gaining insight into their characteristics and practical applications.

This experience not only deepened my technical understanding but also provided practical knowledge on research methodologies
and data handling. In particular, discussions on appropriate resolution settings for data analysis and the application of efficient
statistical methods were highly relevant and directly applicable to my future research.

Another significant aspect of the visit was the opportunity to interact with researchers and students at the University of Washington.
These exchanges broadened my perspective on research and provided valuable insights for considering future international
collaborations and study abroad opportunities.

3. CMXU hU—b [FEFES]
SH6E10A108~108118  ABESHAERFREE LTS3 >R—IL8

AFAHILRS R TA— A= AR>S — The Center for Medical Transformation (CMX) Retreat, "Wakate
(CMX) - U RNU— K [EFiEE] EHHM6&E108108 - Dojo," was held over two days on October 10 and 11, 2024, under
1MEO2BBChED. B BEA—HFF—nss, the leadership of Prof. Yasuhiro Minami and operated by an
EEYERNLOETESSOEE CLNERaNEL executive committee composed primarily of young faculty
. SETIEBERBZAY RU— RTHE., Mt members. This is the seventh retreat, aiming to provide a

~m . oo [y - = platform for young researchers and students affiliated with our
;,{tt):ﬁigiiigiigzii;ﬁjgﬁgzzﬁ center to interact, promote new collaborative research, and
2 OUN ZIRF R — i -

revitalize our center.
ZRI CEmBNE U THESNE Uz,

AEEE (F10FFE=H SRS DA E B L UL This year, 58 researchers and students from 10 laboratories
AEMUELRE, EEICES., SES [WED] %= participated. Continuing from last year, the theme was "Yutori

F_2(CBF. 2BEOFFIRCETIZN—>3> (leeway)," and an excursion was organized on the morning of the
| second day. Participants enjoyed activities such as cycling, tennis,

and exploring the Hanakasumi Plateau and the Yumebutai, as well
as spending free time with researchers from other laboratories to
foster camaraderie..

DEHZERITELRZ. BAOUT TR, EER
PEHFOOBRRE. BHEHZMAREOWEE
CBTFTET, HEERDDIENTEEHLUR.
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October 10-11, 2024

We were pleased to welcome two special guest speakers: Dr.
Hiroshi Ohno, Deputy Director of the RIKEN Center for
Integrative Medical Sciences (IMS) and Team Director of the
Laboratory for Intestinal Ecosystem, and Dr. Akira Kikuchi,
Project Professor at the Center for Infectious Disease Education
and Research, Osaka University. Dr. Ohno delivered a lecture
titled "Host-Gut Microbial Interactions,” covering a wide range
of topics on how the gut microbiota is involved in the host's
biological defense, immune system, and diseases. Dr. Kikuchi
gave a lecture titled "Lessons from Experiments: What | Have
Learned at the Faculty of Medicine, Kobe University," sharing
insights gained through his research and discussing the
transition and future prospects of biological, life science, and
medical research. Both lectures provided valuable insights for
young researchers and students aspiring to pursue research,
and we believe they greatly inspired the young researchers
and students who attended.

All participating students were allowed to present in one of
the following formats: oral presentation, poster presentation,
or flash talk, to encourage active participation and discussion
among students. A survey was conducted beforehand to
determine the preferred presentation format, and the results
showed that motivation was very high, with more participants
than expected expressing a preference for oral presentations.
As a result, the presentation schedule became tight, but all
presentations were of high quality.

Finally, Professor Toru Takumi, the Center Director, provided a
closing evaluation, noting that the event was meaningful for
fostering deeper connections. Dr. Kikuchi also commented that
such a young-researcher-led event is highly significant, and the
conference concluded successfully.

DHCFERITRER IF FE Mls2yHs B
KAMIZAKI Koki, Assistant Professor, Div. of Cell Physiology

Ly EFRREATEE CLDISMNBEX

KUNO Hiroto, Doctoral Student in Div. of Physiology

| would like to express my gratitude to Prof. Minami, the
organizing committee members, and Ms. Haneda and Ms.
Amo from the Research Support Division for planning and
hosting the "Wakate-dojo' workshop.

| had the opportunity to present in both the oral session and
the poster session during this workshop. It was my first time
giving an oral presentation as a graduate student, so | was
quite nervous. However, | am honored to have received such a
prestigious award. | received many questions and valuable
advice from a variety of perspectives thanks to the
participation of researchers from diverse fields. This feedback
was highly informative and enlightening. Additionally, | had
the chance to listen to fascinating research presentations by
fellow graduate students of a similar age, which greatly
inspired my motivation for research.
During this event, | spent a relaxing and fulfilling two days in a
natural environment away from the city. During the excursion,
| visited Awaji Hanasajiki and thoroughly enjoyed the
breathtaking view of flowers. | was also able to deepen my
connections with researchers from various laboratories at
Kobe University through this program. As | will still be a
graduate student next year, | would love to participate in the
‘Wakate-dojo' workshop again.

FUJIMA Shuhei, Doctoral Student, Div. of Physiology

I am honored to have received the Best Presentation Award
at the CMX Retreat "Wakate-Dojo."
This event provided an invaluable opportunity to share my
research on the role of parvalbumin neurons in the insular
cortex (IC) in processing social information. Presenting my
findings to a diverse audience of researchers allowed me to
receive constructive feedback and engage in stimulating
discussions that will help refine my work. Throughout the
retreat, | was particularly impressed by the breadth of research
topics and the depth of scientific discussions. The environment
fostered open exchange, which was both intellectually
stimulating and inspiring. | sincerely appreciate the insightful
questions and comments from both the faculty and fellow
participants, which helped me view my research from different
perspectives.
Receiving this award has reinforced my motivation to further
explore the neural circuits
underlying social behavior. | am grateful for the support and
encouragement from my mentors, colleagues, and the CMX
community. Moving forward, | hope to build on this experience
and contribute further to the field of neuroscience.
I would like to express my gratitude to the organizers of the
CMX Retreat for creating such an enriching platform for young
researchers. | look forward to future opportunities to engage
in similar academic exchanges.

Activities

Gede Ngurah Rsi Suwardana,
Doctoral Student, Div. of Infectious Disease Control

It is a huge experience to participate in the CMX Retreat
"Wakate Dojo", held on October 10th-11th 2024. The scientific
discussion is very alive and wonderful. I've got so many new
lessons, valuable insight, and constructive feedback for our
research project on the Hepatitis B virus. Not only the
scientific side, the nature and surrounding area around our
hotel on Awaji Island is also very fascinating.
| feel honored to receive the Best Presenter Award. Although |
think almost all the research presented by students and staff
was inspiring. I've been attending this retreat three times from
2022 to 2024. This time would be my last participation. Allow
me to sincerely express my gratitude to all of the teachers,
staff, and students who organized this meeting. | would also
express my sincere gratitude to Prof. Ikuo Shoji, M.D., Ph.D.,
and all my mentors in the Division of Infectious Disease
Control for always supporting my research activity. With my
utmost gratitude, GN Rsi Suwardana

OKUDA Yuki, PhD Student, Division of Pharmacology

| am Yuki Okuda, a fourth-year PhD student in the Division
of Pharmacology. | am sincerely grateful to the administrative
staff, the organizer Dr. Minami, the executive committee chair
Dr. Kamizaki, Dr. Furuyashiki, and the other members of the
executive committee for organizing the CMX retreat "Wakate
Dojo" at the Awaji Yumebutai International Conference Center
on October 10th. Receiving the poster presentation award at
this event was a great honor and a deeply rewarding
experience. Participating in "Wakate Dojo” has always been a
highlight of my academic journey. As this was my third time
attending, | appreciated the chance to engage with fellow
researchers and graduate students from various disciplines
within the Center for Medical Transformation at Kobe
University. Events like these are rare opportunities to connect
with individuals from research groups | don't often interact
with, making each session a unique experience. The informal
social gatherings, paired with wonderful meals, created the
perfect environment to share updates with colleagues and
form new connections. The poster session stood out as a
particularly valuable part of the retreat. Receiving insightful
questions and constructive advice from researchers with
diverse perspectives significantly enriched my understanding
of my own work. In turn, attending other participants’
presentations and engaging in casual discussions was equally
enjoyable and informative. The lectures also made a profound
impact. Dr. Kikuchi's passionate approach to research was
inspiring, while Dr. Ohno's discussion of the host-microbiota
interactions, a field of increasing significance, was
enlightening. Hearing from such esteemed experts has left
me with new ideas and perspectives to explore. Overall, this
retreat reaffirmed the importance of interdisciplinary
exchanges in advancing research. | am grateful for the chance
to participate and look forward to continuing to be part of
such enriching opportunities.
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4. CMXD—2%= 3w Emergence Conference
TH6E11H18H MPAFEZEMEFELNMS HERIERSR—IL

TH6F11A18H. MR=EELLZ/R—)LICT [55E
Emergence Conferencel ZRBERLELI.

On November 18, 2024, the 5th Emergence Conference took place
at Shinryoku Kaikan Memorial Hall at Kobe University.  This
conference aimed to bring together leading researchers in Japan to

AH2T7LREBEUT, )\AAAA=—DTCH
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VSN SERQER - BRIBNR SN, A20EM
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HBREOEIRIC., HOTORDBHEBRL EIFFET,

Activities

Throughout the event, dynamic discussions and exchanges of
ideas unfolded, encompassing topics from fundamental bioimaging
technologies to their clinical applications. We are pleased to report
that the conference successfully achieved its objectives, and we
extend our heartfelt gratitude to all the speakers, participants, and
contributors who made this event a success.

AH2T7L>RE [ERNERERT DAREZHES
L. TORBIEDEL VMR ZE ZRRIAL T ETRE
IRDAFREEEF. RKCAZEOHICRHFTOER
RZGD T ETHIERHABRRANEFTN 2 E2D]
CEEBNEVTREESNTVET, B5EDT—I(E,
[\A A A A—D DI RAMR ~FITIIRAMBIFE W
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IAAAA=DUINH(CHEREHTEUZ, /AT
A= 0 (F EREIEEGRSZE DR I 2l E
UT. M%7 - EF(CH T DERATD SERKRIGH (CE
BFT. BAVWVERTERZELZSLTVETY.

share their highly original research findings, gain insights into the
latest research trends, explore novel perspectives including clinical
applications, and foster opportunities for new collaborative research.
The theme of the 5th conference, “Frontiers in Bioimaging: Novel
Technological Developments and Biological Applications,” focused
on the rapidly advancing field of bioimaging, a crucial discipline for
visualizing biological structures and life phenomena. This field drives
innovation across a wide spectrum, from basic biological and medical
research to clinical applications.

HFr B %Eyn® CMXESBIR
TADOKORO Yoshiaki, CMX Project Assistant Professor, Div. of immunology

The conference began with opening remarks and a mini-lecture by
Professor Junichi Kikuta (Department of Immunology), who also
served as the organizer. He provided an overview of the current state
and future prospects of bioimaging research. This was followed by
presentgtions from ProfessorA HiroAsh\' Yu.kawa of Nagoya University, 13:00 Opening Remarks and Mini Lecture
who discussed advanced imaging diagnostic and therapeutic BE — AEASASRESTRN TSN 8
technologies leveraging nano quantum sensors, and Professor Terafabi [t
Keisuke Goda from the University of Tokyo, who delivered a uniquely
creative talk titled “Where is Wally in the cells?” that introduced Lecture 1 +/EF Y —(CKBDRA&EIA A -0 200 - BRI
innovative imaging techniques for cellular structures. Next, Professor Advanced imaging diagnosis and treatment technology using nano quantum sensors
Kohei Otomo of Juntendo University showcased cutting-edge B 1 2BEAY BFEPA IR—Sa SRR HERE
advancements in the 3D fluorescence microscopy for visualizing fine Hiroshi Yukawa Designated professor, Institute of Innovation for Future Society, Nagoya University
structures within biological tissues. Finally, Professor Moritoshi Sato

BHETE. A—HFTAF—THIMFAFAFRES
IR RBEFPFOFHIE—BIRLOHROHE LS
(. AAAA=—DIRRORANR] CELEZZ
LOF v —HTon. SB2AOMRER EBENRE
NFELZ, TOERDBETE. REERFDR) 1%L
KD TFIBFEOH—(CKBIREHAA—D2T2
W - SEEERAMT [CDWT. RRAFOESEENTELD

MfRED DA —U —%FEE | Where is Wally in the
cells?] EREULZIZ—0R)0OT, HRAEED-1
A= OFERTBNANVEEEE UL, HIEREX
FORREFFER [EARRONE S Z B RIE
9 2 3DENTAMERILAMBAFE ] (CDNT. BRAZEDE
BESFRIEEN S (S [EMRROIIRERAMORIL ] &0

-~ KA S DFER

FH5ELEDMini Lecture

Professor, Div. of Inmunology, Graduate School of Medicine, Kobe University

13:15

SF—TT. AT N THRF 4 IREDFEEN LI % of the University of Tokyo provided an in-depth explanation of e \I;\/eﬁturg 2 %ﬂ]ﬁ@@'j%—');%?x‘d!
REIESEFE U, optogenetics and other pioneering technologies in the context of N ereLls/\WaH)LlnmtheMc&eHi . .
creating optical manipulation methods for life phenomena. :'t_’j SH LESSASRIEEINIES Bl
Keisuke Goda  Professor, Department of Chemistry, Graduate School of Science, The University of Tokyo
BT 7(5&7(?0?%?53?&5??5@95320\ [RZfE - & In the IatFer pért of the conference, Professor Ritsuko Morita frpm 14:30 Lecture 3 AAMBE D REMMITZAE % T AL & 3 3Dt A ERAEB EAii Ra 2
@@1%&]ﬂ‘aﬁ$4§2r§547‘{x—§>m } “jt@ﬁk‘?@ OS§ka VUnlversny and F’rofessor Yusu.ke Ohba from - Hokkaido Novel 3D fluorescence microscopy to visualize internal microstructures of biological tissues
KIEENFENS (T K/\47T4>(_))g}§%,ﬁl@ggf*m University presented their grou»ndbreakmg re;earch. Tq clgse the K BT JREAS ASEESHEN S
A1 22T, %n%ﬂ%%ﬁﬁ@ﬁﬂﬁﬁﬁ%%:%ﬁiﬁTﬁé event, Frofessor Takeharu Naga.\ from the.lnstltute (.)f S?I?nt\ﬁc ar.1d Kohei Otomo  Associate Professor, Graduate School of Medicine, Juntendo University
F U, BEIC. 1BRIEEEE U TRIRAS LRSI Industrial Research at Osaka University delivered an inspiring special
FRODKHAEA%EICLD [ [9ME) DIERFEE — ~ lecture titled “Introduction to the Quest for ‘Outliers’ — Development of 15:00 Lecture 4 &mIRSROICIRERTTORIH
SYZAZT— LA —TORF EESRIZHBRADG the Trans-Scale Scope and Its Application to Life Science Research.” Manipulating biological processes by light
Bl CEL. EHNOSEMERiEZNICL o TYINIE This highlighted a revolutionary microscopy technology with the fEfE STR RERAPAFRMEUCHARNY  #E
N DT EGRIFZOEEEEICDVWTRO CE 12 potential to transform life sciences. Moritoshi Sato  Graduate School of Arts and Sciences, The University of Tokyo
REREELI. 15:45  Lecture 5 K2 - OO HERBIES (T A—T>20
Single-cell resolution live imaging of skin and hair follicles
FRE FURF  ARAPAFREDMAETFRN 38
Ritsuko Morita Associate Professor, Graduate School of Frontier Biosciences, Osaka University
16:15  Lecture 6 /\A A+ A—= > IRAiDIRIRIGA
Clinical application of bioimaging technique
K T AUBEAFAFRERMER 208
Yusuke Ohba  Professor, Graduate School of Medicine Division of Medicine, Hokkaido University
17:00  Special Lecture [9MUE] DERFE— RS> AR —)LAD—TORF & EmRIFEHFRADIGH
Introduction to the Quest for “Outliers” —Development of the Trans-Scale Scope and its
Application to Life Science Research—
K BBIE  AWRAY EERFMRA 3R
Takeharu Nagai Professor, SANKEN (The Institute of Scientific and Industrial Research), Osaka University
18:00 Closing Remarks

AE B AFADILRSSRTA—A—S 3 HREII— E2F—K

MEARFAFREFHEN  EEY - MREMFHE FRPHE

Toru Takumi Director, Center for Medical Transformation, Graduate School of Medicine, Kobe University Professor,
Div. of Phisiology, Graduate School of Medicine, Kobe University
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The joint symposium was attended by a total of 102 researchers
from Kobe University and RIKEN BDR, and these participants were
larger than those of the previous symposium. Nine oral
presentations were given, including four by young researchers and
four by women researchers.

Specifically, we asked Dr. Chisako Sakuma and Dr. Asami Oaza from
RIKEN BDR to make presentations as young researchers, and Dr.
Masayuki Oginuma and Dr. Shuichi Onami as Pls. In addition, we
asked Dr. Tomoko Horinouchi and Dr. Satomi Komori from Kobe
University to make presentations as young researchers, and
Dr.Masakazu Shinohara and Dr. Junichi Kikuta as Pls. Finally, we
asked Dr. Masamichi Muramatsu from the Institute of Biomedical
Research and Innovation to make a presentation as PI.

There were totally 45 poster presentations (19 from RIKEN BRD and
26 from Kobe University), and actively discussed to each other. The
number of poster presentations was also higher than that of the
previous symposium.

We were able to have a first reception after the coronavirus
epidemic has subsided. The symposium might become a good
opportunity for face-to-face exchanges and is expected to promote
further research exchanges between Kobe University, RIKEN BDR,

and the Institute of Biomedical Research and Innovation in the future.

BHCFEA—HFTAT— HAR SFERENFHS 3R
SUZUKI Akira, Professor, Div. of Molecular and Cellular Biology
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Opening Remarks
Takamichi Murakami, Dean of the Graduate School of Medicine, KU
Toru Takumi, Director of Center for Medical Transformation, KU

Comprehensive understanding of blood-feeding process from initiation to completion in the dengue
mosquito, Aedes aegypti

Chisako Sakuma (Laboratory for Nutritional Biology, BDR)

Chrono-Developmental Biology: Decoding the Enigma of Embryonic Time

Masayuki Oginuma (Chrono-Developmental Biology RIKEN ECL Research Team, BDR)

Biological image data science: its resources and applications

Shuichi Onami (Laboratory for Developmental Dynamics, BDR)

Proper nuclear compartment organization is required for DNA replication control

Asami Oji (Laboratory for Developmental Epigenetics, BDR)

Stress-induced stenotic vascular remodeling via reduction of plasma omega-3 fatty acid metabolite 4-
oxoDHA reduction by noradrenaline

Masakazu Shinohara (Div. of Molecular Epidemiology , KU)

Poster Session

Molecular genetic studies in Hereditary kidney diseases and Nephrotic syndrome

Tomoko Horinouchi (Div. of Pediatorics/ Center for Perinatal Care, KU )

SIRPa promotes the survival of cDC2s by preventing their activation and induction of Nr4a3 expression
Satomi Komori (Div. of Molecular and Cellular Signaling, KU)

Dynamic analysis of tissue remodeling and fibrosis by intravital imaging techniques

Junichi Kikuta (Div. of Immunology, KU )

How Hepatitis B virus establishes a viral nuclear episome, covalently closed circular (ccc)DNA in
infected hepatocytes?

Masamichi Muramatsu (Div. of Infectious Disease Controle, KU / Dept. of Infectious Disease Research,FBRI)
Closing Remarks

Eisuke Nishida, Director of RIKEN BDR

Activities




Activities
6. EFFHEREMAFIGHIRERN\\EEE
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dispatch  INOUE Junko
Invitation ~ Colleen A Physiology & Cell
(world-class) McClung Biology

invitation ~ Behzad Najafian Nephrology

invitation ~ Michell McNulty Pediatrics

invitation  Jiwon M. Lee Pediatrics

invitation ~ OBATA Yuki

‘ﬁ;ﬁ, SIMBOMEE

from Unicersity of Pittsburgh School of
Medicine, USA

from YongSan District Public Healthcare
Center Seoul, Republic of Korea

Neural Differentiation from UT Southwestern Medical Center, the
& Regeneration USA

CMX undertakes an initiative to support travel expenses for sending
outstanding young reseachers, who have the potential to shape the
center's future and engage in progressive research, abroad or
invitinting them from oversease. From FY 2024, it has newly started a
support program to invite world-class researchers, conducting a total
of six projects — two dispatches and four invitations.

Diagnostic Rediology  to University Hospital of Zurich, Switzerland ~ Jun. 28- Jul. 4, 2024

Nov. 11 -14, 2024

from the University of Washington, the USA  Sept. 4 - 6, 2024

from the Boston Children's Hospital, the USA  Oct. 1 -9, 2024

Feb. 17 — Mar.2, 2025

March 21 - 31, 2024

HE WEF retiRas % IVREBFS EES INOUEJunko, Div. of IVR, Dept. of Radiology diagnosis
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In June 2024, | visited the University of Zurich in Switzerland with
support from the International Joint Research Short-Term Dispatch
and Invitation Program. | specialize in nuclear medicine, a field of
diagnostic imaging, and my research focuses particularly on images
acquired using PET/MR, an advanced hybrid imaging technology. The
University of Zurich was the first institution in the world to introduce a
PET/MR system in 2011, making it an ideal partner for collaborative
research with Kobe University, which also has the same system.

The purpose of this visit was to assess the feasibility of future joint
research by reviewing the facilities and research frameworks at both
institutions. | found that the PET/MR system at the University of
Zurich is a more recent version, which highlighted the need for an
update at our own institution. | also learned that Switzerland has very
strict data protection regulations, presenting significant challenges for
data sharing. Identifying these issues was highly valuable, and
engaging in open discussions with local researchers further
strengthened my motivation for international collaboration.

As a result, | was able to undertake a short-term research stay at the
University of Zurich in March 2025, during which | engaged in
multiple collaborative studies. | am deeply grateful for the support
that made this important step possible.

PET/MR
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Activities

As part of the International Collaborative Research Short-Term
Invitation Program of the Center for Medical Transformation, Professor
Colleen A. McClung from the University of Pittsburgh School of
Medicine was invited to visit Kobe from November 7 to 14, 2024.
Professor McClung is an internationally renowned expert in the field of
psychiatry and chronobiology, highly recognized for her pioneering
research on the relationship between circadian rhythms and psychiatric
disorders.

During her stay, Professor McClung visited multiple laboratories,
including physiology, psychiatry, pharmacology, and neurodevelopment
and regeneration, where she engaged in active academic discussions
with faculty members and graduate students. On November 12, she
delivered a lecture titled “Circadian Genes, Rhythms and the Biology
of Psychiatric Disorders” at the Shinryoku-kaikan Hall, attracting a
large audience from across the school. The event concluded with a
lively Q&A session and open discussion, providing a valuable
opportunity for educational and research exchange. In addition to
academic engagements, Professor McClung also participated in a
cultural excursion to Himeji Castle and joined on-campus social
gatherings. These activities helped foster interdisciplinary networking
and contributed to the expansion of frameworks for international
collaborative research. This invitation significantly promoted international
academic exchange and is expected to serve as a foundation for
continued collaboration in both research and education.
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Fabry disease is an X-linked genetic disorder characterized by a
deficiency of a-galactosidase A, leading to the accumulation of
globotriaosylceramide (Gb3) in various organs. As the disease
progresses, this accumulation can result in multiorgan failure. Our
objective is to identify optimal methods for assessing organ damage in
Fabry disease by performing detailed histopathological analyses using
image analysis software, and to examine the correlation of these
findings with blood and urinary biomarkers as well as physiological test
results. We also aim to elucidate the underlying mechanisms of organ
damage progression. To facilitate the smooth execution of this research,
we invited Professor Najafian from the University of Washington, a
world-renowned expert in this field.

Professor Najafian and his team, have developed a method to
quantitatively and three-dimensionally evaluate organ damage using
pathological specimens of organs such as the kidney through
computer-assisted image analysis. In this study, we will use electron
microscopy specimens to analyze podocyte volume and Gb3
accumulation using imaging software, and calculate the volume density
of Gb3 within glomerular podocytes.
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With the generous support of the CMX International Collaborative Short-Term Invitation
Program, we had the honor of inviting Dr. Michelle McNulty from the Sampson Lab at Boston
Children’s Hospital to Kobe University from November 14 to 28, 2024. Dr. McNulty is a
specialist in biostatistics and has played a central role in international genome analysis
studies on nephrotic syndrome.
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During her visit, we engaged in meaningful discussions on various topics essential to our
collaborative research. These included methodologies for handling genome data, the
formulation of new research plans aimed at elucidating the causes of nephrotic syndrome,
and the development of a comparative analysis framework incorporating Japanese patient
data.
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Similar evaluations will be performed on vascular endothelial cells and
TEZOHIZEITL., MEBEAERVWZEEDEES XK vascular smooth muscle cells in various organs. Additionally, we plan to
D ESIEERA XA —>2 T (L LB FRBAR carry out quantitative and semi-quantitative analyses of damage using

HA RO T AO—HA hA R —(CLBRE. FRE light microscopy specimens, flow cytometric measurement of urinary
podocyte count, and measurement of urinary lyso-Gb3 levels.

To obtain expert pathological opinions on Fabry disease and kidney
ZHLRBFNEREESSZHIC. A T7L >R pathology, we held a case conference. English-language presentations
=EEUE. BEF~PEBOEMICLIHEETCOS LT and discussions by junior to mid-career physicians provided valuable
F—2a>BLUFARPDVIIFEELEERED,  experience and were met with meaningful feedback from Professor
NajafianfEEn S FEEDH D IR METENE, £z, Najafian. Furthermore, he delivered a special lecture offering in-depth
T7 T —KICBET B IO C OB AES insights into current Fabry disease research. Many physicians from
8. BREEEET> TIEWNE. DS ESMOER outside our institution also attended, gaining exposure to cutting-edge

_ e N N We also held a research meeting to discuss the future direction of our
TICEALT, UB—F=—5>U%MEL. S%&. & collaborative project. This visit was a fruitful experience for our
department members, reinforcing the importance of international
ERDA/\—(C U T, ERZROERS, %558%H  exchange, communication in English, and the execution of global

We believe that regular support for similar opportunities would further

R— NUTHEFNDE. BHFERTHI IS ROAFED strengthen our relationship with the University of Washington, our

SHEADAIRB—ERED . THNLES., HEHED sister |nst.|tut|on, and. promote conpnu.ed academlc exchahge and
collaborative research including recurring international fellowships.

Mo

Fiz, BEFAREBELAERE EORRIROGEHS
TUVEIZE, HEHR T OB R EIRATR OS5 (DL
TEZL DRV EBIEERHS EIRDFEL.

S#(E. BXmMEOINR— MERE LY ATz
SE(CHBEL. JIRT U HURRB IS (T /aEIRR
N—H—DREEZBIEYT LT, ZEEE DR EER
(EEBROERRICEMUTVNEZVWEBZITHDET.

EZA B8F NERFHE #6M HORINOUCHI Tomoko, Div.
INRR D O—CEREICET 2 ERERMAEDER

INBRIO— TR S, BIEOMENMET U, R
[CREBDIZAFLRNBIER T, NExTJO—E
EREEBE TRZTOZHARTOH MARICRIGLET
N BRZEDETEECE . RANNEREDRRE
MRHSNTNET, zBEFINETIC. BARANE
BEZMRE ULARRDBELFHET (GWAS) (CX
D, FIDFRECEDZERTF [NPHS1] ZRE L.
COBLFICEENSG D ERTO—EEREFDYRIH
BERDILEFERUF L.

RE. TONPHSINMED [RI U] EWSTzAEE
L I[CHITBESHUE FIRITYUSHFUR) B RRORAE
PEECES LTV RSN, #RNSEES
NTWETY, FEBEITIC. BRAERDEESTATD
AR ORFRZATV, Feez R (TR I D5
UWREEDRECERINLTLET,

5ol BEDOHFE SEBEL. FEEROREER T
. BT Z1T S BRI ZRME UE U,
CNICEKD, HBOT—5ZLERID LT, HIOR
EREBNADICAN S5 ([SED Z EHHfFENE T .

Activities

In addition, Dr. McNulty kindly participated in a discussion session
with our junior researchers and graduate students, offering valuable
insights into statistical analysis and the practicalities of conducting
international collaborative research. These exchanges provided an
enriching learning experience for all participants.

Moving forward, we aim to further advance genome analyses by
integrating cohorts from both Japan and the United States. Our goal is
to identify genetic markers characteristic of nephrin autoantibody-
positive cases, contributing to improved diagnostic accuracy and the
realization of personalized medicine.

of Pediatrics

Progress in International Collaborative Research on Childhood
Nephrotic Syndrome

Childhood nephrotic syndrome is a rare kidney disease characterized
by impaired kidney function and excessive protein loss in the urine.
Most cases respond to steroid treatment, but many patients experience
frequent relapses, highlighting the urgent need for more fundamental
treatment strategies. Through large-scale genome-wide association
studies (GWAS) in Japanese pediatric patients, we identified NPHST as a
susceptibility gene associated with the onset of the disease. We also
found that abnormalities in this gene increase the risk of developing
nephrotic syndrome.

Recently, autoantibodies targeting “nephrin,” the protein encoded by
NPHS1, have been implicated in disease onset and relapse, attracting
global attention. We have already investigated the prevalence of these
anti-nephrin antibodies among Japanese patients and successfully
developed a novel staining technique that allows for their rapid
detection.

In collaboration with researchers in Korea, we have now launched an
international study to conduct similar antibody testing, genetic analyses,
and kidney tissue examinations. By comparing data from Japan and
Korea, we hope to further elucidate the disease mechanisms and
contribute to the development of more effective treatments.
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Thanks to the CMX International Collaborative Research Short-Term
Invitation Program, we had the opportunity to invite Dr. Yuki Obata
from UT Southwestern Medical Center (February 17-26, 2025). Dr.
Obata is an Assistant Professor heading a laboratory in the
Departments of Immunology and Neuroscience, and is a rising research
leader in the field of gut-mediated regulation of bodily homeostasis.

During his stay at Kobe University, Dr. Obata visited several
laboratories in related fields within the Graduate School of Medicine,
engaging in fruitful exchanges and discussions on potential
collaborative research. On February 21, he gave an invited lecture
presenting his latest findings at the 11th Neuroscience Network in
Kobe Symposium. At the symposium, researchers from Japan and
abroad working in the field of neural regulation of homeostasis shared
advanced results, and lively discussions continued through to the
reception. | truly felt that this invitation significantly contributed to
international exchange in this area of research. | sincerely appreciate
CMX's support for making this possible.
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