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2TAt has been regarded as one of the most promising radionuclides for targeted alpha particle therapy. Fukushima
Medical University and Sichuan University are two of the institutes that can produce 2!!At at the medical-use level and
have been performing long-term investigations based on radioastatinated compounds. However, both institutions are
facing the same issues about 2!! At-based radiopharmaceuticals as all others are facing worldwide: the low radiolabeling
efficiency and unsatisfactory radiochemical stability of corresponding radiolabeled conjugates. Through the
collaboration funded by the Japan-China Sasakawa Medical Fellowship, we wanted to develop different strategies to
address the above two problems. In this joint research project, we aimed to achieve several goals including (1) the
publication of two to three high-impact-factor research papers, (2) the promotion of academic exchanges, including
cooperative postdoctoral research projects, and (3) the conduct of at least one clinical trial based on 2!!At-radiolabeled
compounds. To this end, we (1) have published two papers, (2) planning for cooperative postdoctoral research projects,
and (3) listed a timeline for clinical trials of *!'At-radiolabel PSMA compounds. We have also recently developed
radioimmunotherapy for acute myelogenous leukemia using an2!! At-radiolabeled CD82 monoclonal antibody targeting
CD82 to eradicate leukemia stem cells.

Taken together, we have achieved all our research goals.

EEP KD

We have achieved the goals proposed during this collaborative research period and clarified our future research plans,
including joint postdoctoral research projects and clinical trials; therefore, a platform for continued collaborative
research has been established. We hope that the launching of this collaborative research platform will help resolve some
of the difficulties in the 2! At labeling method mentioned above. Our work can provide valuable insights into the 2!'At

radiolabeling of general compounds and may promote the application of 2! At-related radiopharmaceuticals.

(SEROERE]

First, we will try to apply for international funding from the Japan Society for the Promotion of Science or the National
Natural Science Foundation of China, so that we can maintain our collaboration without monetary constraints. Second,
we will keep in touch with each other through Zoom meetings, international academic seminars and self-supported work
trips either to Japan or China. Third, we will share our research progress reasonably and timely, so both sides can learn
from each other, especially in biological research aspects. Finally, we will seek further possibilities in the following
Japan-China Sasakawa Medical Scholarship, either through joint research or postdoctoral programs. Specifically, we
will finish preclinical biosafety evaluations of 2! At-IPBA-FAPI, 2! At-PSMA, or 2! At-CDS2 in three to five years and
identify which among them has the most competitive potential for clinical applications.

We hope that at least one of our designed formulations for cancer-targeted alpha particle therapy will be approved by
the Food and Drug Agency of Japan or China in the near future.

BAAXFEMRELS 8B BE
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2IAt has been regarded as one of the most promising radionuclides for targeted alpha particle therapy. Fukushima
Medical University and Sichuan University are two of these institutes available for producing 2!'At at medically-used
level and have been performing long-term investigations based on radioastatinated compounds. However, both
institutions are discouraged by the same issues about?!!At based radiopharmaceuticals as all others are facing over the
world: the low radiolabeling efficiency and unsatisfactory radiochemical stability of corresponding radiolabeled
conjugations. Through the collaboration funded by Japan China Sasakawa Medical Fellowship, we wanted to design
different strategies to address above two problems.

[(FFZEHRA]) Rz

In July 2023, Prof. Zhao visited my group in person in Chengdu, China. We shared each own research progress about
21 At radiopharmaceuticals via formal conversation. From each other’s presentation, we learned that we both had been
working on 2''At production and corresponding pharmaceuticals for a long time. We soon concurred to apply for
Japan-China Sasakawa Medical Scholarship to form solidified collaboration. Our joint project was approved officially by
Japan Medical Association in December 2023, when we decided to perform our research plan separately in Japan and
China. On 20/4 2024, I arrived Fukushima Medical University and formally started our research plan where we proposed
two strategies to deliver our research goal: During the first approach, we proposed utilizing the strong binding between
astatine and silver to achieve highly efficient conjugation between *!'At and Ag-based nanoparticles, giving a nanodrug
named as > At@Ag-PEG-FA. During another avenue, a multifunctional binding agent was introduced to simultaneously
achieve 2!'At radiolabeling and tumor retention prolongation of corresponding radiolabeled drug, leading to a
radionuclide pharmaceutical 2!'At-IPBA-FAPI. Besides, we have been working on a newly modified compound
HIAt-NpG-PSMA towards metastatic castration-resistant prostate cancer with great potential in translation.

(AR (et

M At@Ag-PEG-FA shows an excellent antitumor effect that completely inhibited tumor growth in the first week,
effectively prolonging the median survival of mice to 44 days, relative to 16 days in the control group. All the mice
exhibits minimal side effects from 2''At@Ag-PEG-FA in the experiment, indicating its acceptable biosafety.
ZIAt-IPBA-FAPI presents pronounced tumor inhibition compared to the control group, without noticeable biotoxicity
towards main healthy organs/tissues. All these results indicate that introducing a multifunctional binding agent can
effectively enhance the utilization of FAPI for 2!'At conjugation and tumoricidal effect. As for 2" At-NpG-PSMA. Our
work can provide valuable insights for the >!' At radiolabeling of general compounds and may promote the translation of
211 At related radiopharmaceuticals.

(SEROB/IXERFTE] @i CREMI)

We plan to publish 3 more papers in five years, of which the total impact will be over 15.

SHROFE] @R

Benefiting from this project, I have received further financial support from National Natural Science Foundation of
China (Grant No. 12475349), which enable us to continue our collaborative research work more tightly. Prof Zhao and I
have decided to do more biosafety evaluations of the prepared radiopharmaceuticals so that we may have a chance to
make our drugs move from bench to bed.
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GERE] (afafisin)

In our application, we proposed to deliver several goals including (1) Publish 2-3 high-IF research papers; (2)
Develop academic exchanges including cooperative postdoctoral research projects; (3) Conduct at least one clinical trial
based on 2!!'At-radiolabeled compounds. To this end, (1) we have published two papers with impact factors of 3.7 and
6.0 (side supra for more details), (2) we are planning for cooperative postdoctoral research projects (3) and we have
listed a timeline for clinical trials of '' At radiolabel PSMA compounds. From this sense, we have achieved all research

goals.

(RE] GRokinmrgatt)
Since we have delivered our basic goals and have clarified future research scheme including cooperative postdoctoral
research project and clinical trials, we have great chance to achieve constant international collaborations. We are

dedicating ourselves to and we will improve the influence of Asia’VUDGSRDUPDFHWLFDOVEORLOWKREDMERAL

radiolabeled compounds.

(FRERERBMEDORRTFTE] (5E G\ EML)

First, we will try to apply for international funding from National Natural Science Foundation of China and any other
scientifically financial support, so that we can maintain our collaboration without monetary hesitations. Second, we will
keep in touch with each other, through online Zoom meetings, international academic seminars and self-supported work
trips either to Japan or China. Third, we will share our research progress reasonably and timely, so both sides can learn
from each other, especially in biological research aspects. Finally, we will seek further possibility in following
Japan-China Sasakawa Medical Scholarship, either the joint research or postdoctoral programs. Specifically, we will
finish preclinical biosafety evaluations of 2! At@Ag-PEG-FA, ' At-IPBA-FAPI and *'' At-NpG-PSMA in three to five
years and work out which has the most competitive potential for clinical practice. We plan to make at least one designed

formulation be approved by either Japanese or Chinese food and drug agent for cancer endoradiotherapy in 15 years.
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Versus 35°C After Out-of-Hospital Cardiac Arrest on post-resuscitation
intestinal injury: a Randomized Clinical Trial.
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The Department of Emergency and Critical care Medicine of Nippon
Medical School
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Dr.Shoji Yokobori/Chairman of the department of Emergency and Critical
care Medicine of Nippon Medical School
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(BAZEERI] B H )
Therapeutic temperature management(TTM), which means to maintain the temperature between 32°C to 36°C for
at least 24 h, is the standard treatment protocol for unconscious post-resuscitation patients. However, 32°C to 36°C
is a large range, and clinicians select a targeted temperature depending on their own experience. Furthermore,
there is still controversy about the ideal targeted temperature of mild hypothermia therapy. In consideration that
studies about protective therapy for post-resuscitation intestinal injury are very limited. Therefore, this study is
performed to explore: whether mild hypothermia therapy can exert a protective effect on postresuscitation intestinal
injury; the protective effect of different targeted temperatures on post-resuscitation intestinal injury and the ideal

targeted temperature.

(BAZEEFB] BFARL)
This is a randomized, prospective, multiple center study. About 120 out-hospital cardiac arrest patients will be

enrolled into our study. After being screened for eligibility, patients are randomly assigned in a 1:1 ratio to targeted
temperature management with a target body temperature of either 33°C or 35°C. The intervention period of 48
hours commenced at the time of randomization. Sedation will be mandated in both groups until the end of the
intervention period. The goal is to achieve the assigned temperature as rapidly as possible with intravascular or
surface temperature management devices. After 48 hours, gradual rewarming to 37° C in hourly increments of
0.5° C is commenced in both groups. The blood inflammatory factors (such as TNF-«, IL-6), and intestinal injury
biomarkers (such as iFABP) will be measured and analyzed. After therapeutic target temperature management, all
patients will be underwent colonoscopy to observe the intestinal morphology.

(AR] ()

1. The clinical study has been registered and was approved by ethics committee
2. The researchers have mastered the techniques of hypothermia therapy

3. The researchers have begun to enroll patients into this clinical trial.
SROBIXERFTE] SRR NITRD)

1. Published 1-2 papers in famous journal.

2. Apply a foundation for further research.

(SEDFEE] &1

1. The effect of TTM on intestinal microbiota in post-resuscitation patients.

2. To explore a novel compound for pharmacological hypothermia therapy.
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GERE] (htstti)

Basically achieved the expected purpose.

CRFEiE] CRokinmrget)

1. Infuture, we will send 1-2 research fellows from China to Japan to continue our research.

2. We hope that our results can be cited or included into AHA CPR guideline.

(FEEXRAEOREFTE] (s rEmL)
In future , we will send 1-2 research fellows from China to Japan to continue our research.
We plan to organize an international conference in 2025 related to mild hypothermia therapy for further
communication, and invite Dr Shoji Yokobori to visit our hospital.

5. We plan to appoint Dr Shoji Yokobori as our honorary professor.

MREEE
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(AZERI] @5 H )
The aim of this project is to compare the impact of treatment protocols on short-term and long-term
prognosis and survival rates invery elder |y CRLM patients, as well as the correlation between guideline
adherence and clinical effectiveness

(BARZE] WL
We intend to enroll CRLM patients aged over 80-year—old receiving liver resection from 2011 to 2020
in Hepato—Bi |l iary-Pancreatic Surgery Division, Artificial Organ and TransplantationDivision, Graduate
School of Medicine, the University of Tokyo and Department of Liver Surgery and Transplantation, Liver
Cancer Institute, Zhongshan Hospital, Fudan University. Clinical data such as clinical characteristics,
treatment strategy, short and long term prognosis will be collected and analyzed. We will also compare
the differences of guidelines in treating CRLM between two countries

[RE] &%)
The col lecting of data from China has been finished, and the col lecting of data from Japan is in progress.
Once collecting is finished, immediate collation and analysis of the data from both sides will be
proceeded. We are sure that there will be insightful results, which will help us improve the treatment
of CRLM patients aged over 80-year—old.

SROMIXERTE] GERCRENIIED

Our goal is to complete the research, and get the results published in an academic, peer-reviewed
journal.

(SE&RDFRE] @R

The research will go on even when I go back to China. Long term surveillance will keep going and

we will stay connected with Prof Hasegawa and the colleagues. We can also expand this idea to oth
er tumor types, such as hepatocellular carcinoma, intrahepatic cholangiocarcinoma and perihilar ¢
arcinoma

-10-
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ERCE] GhbriEm)
The collecting of data from China has been finished, and the collecting of data from Japan is in
progress. Once collecting is finished, immediate collation and analysis of the data from both sides
will be proceeded.

(kM) Gskromraett)
We are sure that there will be insightful results, which will help us improve the treatment of CRLM
patients aged over 80-year-old.

[FERLRMEOREBMPFE] (6 G0 EMRL)
The research will go on even when I go back to China. Long term surveillance will keep going and
we will stay connected with Prof Hasegawa and the colleagues. We can also expand this idea to o
ther tumor types, such as hepatocellular carcinoma, intrahepatic cholangiocarcinoma and perihila
r carcinoma

MEEEE :
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(FREH] G

The ultimate goal of our collaborative research is to discover and dcvelop novel chemical compounds that can effectively
modulate autophagy. These compounds could provide new therapeutic options for diseases characterized by excessive

autophagy, such as cancer and autoimmune disorders.

(FRZB] FHasD)
To achieve this goal, we first utilized GFP-LC3 and GFP-STX17 assays to identify potential autophagy inhibitors. Next,

we aim to elucidate the precise mechanisms by which these compounds modulate autophagy. We will then assess their
efficacy and safety across various disease models. Finally, we will explore potential synergistic effects when combined

with existing therapeutic agents.

[RR]

Our collaborative research has successfully identified compound #524 as a novel autophagy inhibitor. This compound

shows promise as a therapeutic agent for diseases characterized by excessive autophagy.

[SEDBIRERTE] GREXREMNHLD

Looking ahead, our publication plans are as follows:

® Conduct a comprehensive analysis of the mechanisms by which conipound #524 inhibits autophagy.
Evaluate the compound across multiple disease models to assess its broader therapeutic potential.
Investigate the synergistic effects of compound #524 in combination with other therapies.

Summarize our findings and prepare a manuscript for submission to a leading cell biology journal.

Address peer review feedback and finalize the manuscript for publication.

[Aézw;%a.ﬁ] (4 JRHIHAE) ‘
Moving forward, our continued collaborative efforts will focus on detailed mechanism studies, preclinical testing, and

manuscript preparation for publication.

-14-
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CERLEE] GAtRiR) :
With the full support of the Japanese research team, we successfully completed the planned research in a relatively short
period of time. First, we confirnied that Compound #524 significantly inhibits autophagy activity. We then conducted an
in-depth study of the molecular mechanisms underlying this inhibition. Due to the inspection and quarantine regulations
for experimental animals, we were unable to transport Ithe conditional gene knockout mice that had already been
developed in China to Japan within the required timeframe. Upon my return to China, T will carry outa detailed study on

the efficacy and safety of Compound #524 in in vivo experiments.

[sRtE] GRokpomagte)
Autophagy is a crucial intracellular degradation pathway, and its dysfunction has been associated with the onset and

progression of various diseases. The primary goal of our collaborative research is to identify and develop novel chemical
compounds that can effectively modulate autophagy. Such compounds have the potential to offer new therapeutic

options for diseases characterized by excessive autophagy, including cancer and autoimmune disorders. .

[BEEXRFEORMFE] (EERHA(EH)

We remain dedicated to advancing our collaborative research projects and will continue exploring the therapeutic
potential of the compound across various disease models. Additionally, we will examine the synergistic effects of ,'
compound #524 in combination with other treatments. Supported by the Japan China Sasakawa Medical Fellowship, we
look forward to publishing the results of this cooperative research in leading international academic journals. We are
confident that our findings will contribute to the health and well-being of both nations and, ultimately, to the betterment

of humanity.

» HREDE -
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(BARB /] WA

Over the years, the incidence of lymphoid malignancies (such as lymphoma and leukemia) has been increasing year by
year, becoming a major category of diseases that seriously threaten human health. Immune cell therapy, especially CAR-T
cell therapy, provides new treatment strategies for these diseases. However, the responses of patients to immune cell
therapy vary greatly, with some showing significant therapeutic effects while others have limited or even no effect.
Therefore, establishing an accurate model for predicting the sensitivity of immune cell therapy is of great significance for
improving the success rate of treatment and the quality of life of patients. The purpose of this exchange is to explore
international cooperation in CAR-T technology based on immunomics technology and artificial intelligence methods.

(FRZB] WL

Before deciding to study abroad, I first made a comprehensive investigation on the current research situation in this
field at home and abroad. Through reviewing literature, attending academic conferences and communicating with peers, I
found that foreign countries have accumulated a lot of experience and data in tumor immunotherapy combined with
immunoomics and Al, especially in data processing, algorithm optimization and clinical application. In the process of
preparing for the application, I focused on improving my scientific research ability and Japanese language proficiency. I
have participated in a number of scientific research projects, accumulated rich experimental data and writing experience,
and participated in many international academic conferences, establishing preliminary contacts with foreign scholars.
Through unremitting efforts, he finally collaborated with Professor Hiroshi Yasui of St. Mariana Medical University of
Japan under the support of Sasakawa Scholarship in Japan.

After arriving in Japan on August 30, 2024, I will settle down and go through the relevant procedures. In the face of the
challenges of language and cultural differences, I will quickly adjust my mind and devote myself to my study and work.
On September 4, 2024, he participated in the 45th Joint Research researcher Exchange meeting held at the Japan
Foundation in Tokyo, where he made a research plan and reported the current research results of the project
"Establishment of artificial intelligence model of immune cell therapy sensitivity of Lymphocyte malignant tumors based
on immunoomics". Research work: 1. Peripheral blood of patients before and after receiving CAR-T therapy was
collected. Relevant clinical data were collected, including cancer type, age, previous treatment regimen, efficacy, staging,
stratification, CAR-T treatment efficacy, side effects, etc. 2. Flow cytometry was used to detect immune indicators
(TNF/IL/INF) in peripheral blood. 3. Use immunoomics information to establish artificial intelligence models to predict
the efficacy and safety of CAR-T therapy. 4. Validated the model with Chinese and Japanese patient data. 5. Apply the
constructed artificial intelligence model before clinical treatment to improve the clinical therapeutic effect of CAR-T. In
the previous research, we have applied the routine laboratory indicators of multiple myeloma patients to establish an early
diagnosis Al model, and have mastered and mastered the artificial intelligence model construction method. At present,
CAR-T therapy for myeloma has been carried out, and 4 patients have received treatment. Professor Yasui of St. Mariana
Medical University used MI-FCM to quantitatively assess the percentage of CAR cells concentrated and the number of
enrichment points to detect the immune function of CAR cells.

During the exchange, 1 followed Professor Yasui to visit the artificial bone Model Laboratory of the Science and
Technology Department of Meiji University, Japan, reported on myeloma osteopathy, carried out scientific research
cooperation on the related role of myeloma cells and bone, and jointly built myeloma artificial bone model. Related cell
cultures were performed, including myeloma cells, osteoblasts, osteoclasts, myeloma cells combined with HA, HA with
osteoblasts, HA with osteoclasts. Read a lot of articles related to CAR T-cell therapy for multiple myeloma, and
co-authored the review "CAR T-cell therapy for multiple myeloma: current status and future perspectives" with Professor
Yasui. Cd19-car-t cell related studies were carried out. Eight CAR-T cells from healthy volunteers were cloned and tested
for cytotoxicity after being stimulated by CD19 antigen. CAR-T cell depletion related indexes (PD-1/LAG-3/TIGIT)
were detected.

During the exchange, 1 followed Professor Yasui to visit the outpatient and ward of hematology Department of St.
Mariana Medical University, and carried out related clinical practice. Japan has rich experience in the treatment of
hematologic malignancies, the world's leading transplantation technology, and the perfect national medical insurance
system, which promotes the application of many new drugs and new technologies. CAR-T technology, as a hot spot in the
treatment of hematologic malignancies, is also widely carried out in Japan. Professor Yasui has rich experience in clinical
and scientific research. An appointment system is implemented in the outpatient department, and five patients are booked
in each outpatient department. Although the number of patients is small, the doctor explains the condition, treatment plan,
related risks, and prognosis in detail, and fully communicates with the patients, and suitable patients are admitted to the
ward for hospitalization. The wards set up transplantation wards, CAR-T treatment wards and intensive care wards, and
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carry out relevant treatment and nursing for patients according to different treatment schemes. Under the guidance of
Professor Yasui, I systematically learned the acquisition, processing and analysis methods of immunoomics data, and
deeply understood the application of various machine learning algorithms and deep learning models in tumor
immunotherapy. 1 have participated in several research projects related to immune cell therapy for lymphocytic
malignancies, from sample collection, data processing to model building, striving for excellence in every step. Through
continuous practice, I not only improved my experimental skills, but also gradually mastered the construction and
optimization methods of Al models. In order to verify the accuracy and reliability of the Al model, I collected a large
amount of clinical data, including patients' immunoomics data, treatment response data and survival data. In the process
of data processing and analysis, I encountered many challenges. For example, immunoomics data is characterized by high
dimensionality, sparsity and loud noise, which brings great difficulties to model training. In order to solve this problem, I
tried a variety of feature selection and data dimensionality reduction methods, optimized the model parameters, and
finally established a stable Al model with good predictive effect. In the experimental validation phase, I worked closely
with the Japanese clinical team to apply the model to actual patient samples, evaluating its ability to predict sensitivity to
immune cell therapy. The results show that the model can accurately predict the treatment response of patients, which
provides strong support for the formulation of individualized treatment plan.

[RR] ()

Read a lot of articles related to CAR T-cell therapy for multiple myeloma, and co-authored the review "CAR T-cell
therapy for multiple myeloma: current status and future perspectives" with Professor Yasui. Cd19-car-t cell related studies
were carried out. Eight CAR-T cells from healthy volunteers were cloned and tested for cytotoxicity after being
stimulated by CD19 antigen. CAR-T cell depletion related indexes (PD-1/LAG-3/TIGIT) were detected.

As poster P1-7-6 "Phosphatidylcholine deactivates cytotoxic CD8+ T cells through UFMylation mediated by exosomal
serpinB9 in. "multiple myeloma" co-investigators participated in the Japan Hematology Congress held in Kyoto on
October 11, 2024, to exchange ideas with scholars from all over the world and broaden their horizons. These experiences
not only enriched my body of knowledge, but also made me deeply realize the importance of teamwork and
interdisciplinary communication.

Co-wrote the article with the title of "Phosphatidylcholine deactivates cytotoxic CD8+ T cells through UFMylation
mediated by exosomal serpinB9 in. "multiple myeloma", and is in the process of reviewing the manuscript of Natural
Communication.

[SEDO/MIXERTFTE] GEitckEMItRD)

After returning to China, I plan to first establish my own research team in a well-known university or scientific
research institution in China, continue to deepen the research on the artificial intelligence model of immune cell therapy
sensitivity of lymphocyte malignant tumors based on immunoomics, and publish relevant papers. Specifically, I will start
from the following aspects:

Data integration and sharing: Establish cooperative relations with a number of medical institutions and scientific research
institutions at home and abroad, integrate more clinical data and immunoomics data, form a shared database, and provide
sufficient data support for model training and verification.

Model optimization and validation: On the basis of the existing model, further optimize the algorithm and parameters to
improve the accuracy and generalization ability of the model. At the same time, a large-scale clinical validation study was
carried out to evaluate the effect of the model in practical application.

Results translation and application: Work closely with clinical teams to translate research results into clinical applications
and provide personalized immune cell therapy for patients. At the same time, we actively seek cooperation with
biomedical enterprises to promote the industrialization and commercialization of the results.

[SERDFEE] S Erirm)

On the basis of the short-term plan, I will further expand the research direction and explore other influencing factors of
immune cell therapy sensitivity, such as genetic background and environmental factors. Design and writing topics:
Multi-omics data fusion: Integrate multi-omics data such as genome, transcriptome, proteome and metabolome to build a
more comprehensive bioinformatics model and reveal the molecular mechanism of immune cell therapy sensitivity.

Novel biomarker screening: Using Al algorithms to screen biomarkers related to immune cell therapy sensitivity,
providing new targets for clinical diagnosis and treatment.

Clinical application expansion: The research results will be extended to other types of tumors and immune system
diseases to explore the broad application prospects of immune cell therapy.

-19-




AXRHAEOORAEBHIDERE. QiFkME. QRERDERAFEICOVTERRTT LY,
GEAA KGRI U H OB H BREAR I QAR ERTRENE . ORI 545 1 ERE 7L AT 5 — i)

GERE] GabrE)

Complete the research objectives as planned during the study in Japan.

(3R] GRokmT gt

The experience of studying abroad has benefited me a lot. I not only improved my scientific research ability and
academic level, but also cultivated my ability to think independently and solve problems. These experiences make me
more confident to face the challenges ahead. After returning to China, I will continue to devote myself to the research of
the artificial intelligence model of immune cell therapy sensitivity of lymphocyte malignant tumors based on
immunoomics, and contribute my strength to promoting the individualized, precise and intelligent development of tumor
immunotherapy. I believe that in the near future, our research results will bring benefits to the vast number of patients.

[[FEEXRAEOERRFE] (EEEEIEML)

In the long-term plan, I will be committed to promoting the individualized, precise and intelligent development of
tumor immunotherapy. Specifically, I will start from the following aspects:
Intelligent medical platform construction: Integrate medical resources, bioinformatics data and Al algorithms to build an
intelligent tumor immunotherapy platform to provide patients with a full range of personalized diagnosis and treatment
services.
International cooperation and exchange: Strengthen cooperation and exchange with well-known universities, scientific
research institutions and medical institutions at home and abroad, and jointly promote scientific and technological
progress and clinical application in the field of tumor immunotherapy.
Talent training and team building: Cultivate a group of young scholars and researchers with innovative spirit and
practical ability, and build a high-level tumor immunotherapy research team.

=2 8

MREEE :
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(BFREBI] WA m)

IgA nephropathy (IgAN) is the most common primary form of glomerular disease worldwide with a complex
pathogenesis involving abnormal immune responses and carries a high lifetime risk of kidney failure

Recently, we have reported novel IgA-type autoantibodies against mesangial cell autoantigens,
B 11-spectrin and CBX3, in the serum of IgAN patients (Science Advances, 2023. Life Sci. Alliance 2024).
About half of IgAN patients were positive for serum anti—- S [I-spectrin and/or anti-CBX3 [gA, suggesting
the existence of other undiscovered autoantigens. The aim of this study is to systematically screen
and identify novel autoantigens in IgAN to further elucidate the immunopathological mechanisms of IgAN
and provide new targets for clinical diagnosis and treatment

(BARIFIB] WrRgid)

Collect kidney samples from patients diagnosed with B II-spectrin-negative and CBX3-negative IgAN and
control subjects and isolate glomerular mesangial cells from the kidney samples by engineering
techniques or laser microdissection. Use high—throughput proteomic techniques (e. g., LC-MS/MS) combing
with bioinformatics analysis to analyze the mesangial cells protein expression profiles of patients
and control groups to identify proteins that are significantly expressed or modified in IgAN patients.
Validate the candidate proteins by Western blotting, immunofluorescence, immunohistochemistry and
ELISA. Use immunoprecipitation to verify the binding of candidate proteins to IgA antibodies from
patients. In clinical experiments, we will assess the correlation between IgA autoantibodies against
the newly identified autoantigens and clinical parameters of IgAN (e. g., proteinuria, serumcreatinine
levels, renal function) and analyze the expression and antibody response differences in various subtypes
of IgAN.

[RE] 0&HE)
At present, we have successful ly purified IgA antibodies and extracted 5, 000 glomeruli, and fol low-up
exper iments are in progress

[SEDBIXHERTFE] SR CEEKTR)
After all the experiments were completed, the data were sorted out and the paper was published.

[§&DRE] S IErifm)
We extended the HLA typing sequencing of the currently known IgA novel antigens (3 I1-spectrin and CBX3),
expecting to find the correlation between the two and clinical indexes
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ERCE] GhbriEm)
At present, the experiment is progressing smoothly, two-thirds of the experiment has been completed,
the remaining part will be continued in Japan, and the unfinished part will be continued after returning
China.

R M] GRkemmragt)
This study aims to systematical |y screen and identify novel autoantigens in the serum of IgAN patients,
thereby reveal ing further insights into the immunopathological mechanisms of IgAN. The results are
expected to provide new targets for early diagnosis, prognosis evaluation, and personalized treatment
of IgAN.

[FERXRMEOREAFE] (HEEKAERL)
We will conduct fol low-up communication through online meetings and other means to ensure the smooth
progress of the project.
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GEmE]
One of the major obstacles in bladder cancer treatment is the infiltration of cancer cells into the fibroblast-rich stroma, which

significantly alters therapeutic strategies and patient prognosis. The complex tumor-stroma interactions contribute to immune
evasion, drug resistance, and tumor progression, posing substantial challenges for effective treatment.

Bitian conducted a multi-omics analysis on tissue from a representative patient with muscle-invasive bladder cancer (MIBC).
Spatial transcriptomics and spatial metabolomics provided a comprehensive view of the heterogeneity between cancer cells
and stromal cells. Notably, spatial metabolomics captured unique metabolic signatures associated with the invasion of cancer
cells into the stromal layer. These stromal cells, exhibiting distinct metabolic characteristics, are likely to play a crucial role in
facilitating the transition of cancer cells from the epithelial layer to deeper stromal regions.

Furthermore, single-cell sequencing identified genetic convergence between cancer cells and a subset of fibroblasts,
highlighting specific genes implicated in cancer-stroma interactions. Further classification of fibroblasts exhibiting these
unique signatures—potentially associated with transcription factors and inflammatory mediators—Iled to the identification of
cancer-associated fibroblast (CAF) subpopulations. These distinct CAF subpopulations are hypothesized to facilitate cancer
cell invasion by remodeling the stromal barrier, thereby enabling tumor penetration into muscle tissues.

(k4]
By integrating spatial multi-omics data with single-cell sequencing, this study provides key insights into the molecular and

metabolic mechanisms underlying cancer cell infiltration and stromal remodeling, offering potential targets for therapeutic
intervention in muscle-invasive bladder cancer.

(SEROEE]
Based on current findings, this collaborative research will continue revealing in dept the role of fibroblast subtypes and
metabolism in promoting cancer progression. We will explore (1) the interactions between immune cells, such as mast
cells and CAFs. (2) the potential role of gut bacteria and their metabolism in the progression of bladder cancer.

BAAXFEMAEELS : FBEH
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(AREHN] @FHRAM)
The breakthrough of the submucosal or stromal layer in bladder cancer can significantly alter treatment approaches and
prognosis. The infiltration of cancer cells into the fibroblast-rich stroma remains poorly understood.

(RREA] @HReit)

We conducted multi-omics analysis on tissue from a patient with muscle-invasive bladder cancer. Spatial transcriptomics
revealed heterogeneity between cancer cells and stromal cells, while spatial metabolomics captured tissue images
depicting cancer cells breaking through the stromal layer to invade muscle tissues. Spatially-aware nearest shrunken
centroids clustering in metabolomics further distinguished cancer and stromal cells based on differential metabolism.
Metabolite differentiation analysis across different clusters revealed metabolic disparities both between cancer cells and
within the stromal matrices themselves. Single-cell sequencing identified subsets of cancer cells and stromal cells,
highlighting differentiated cells where some exhibited convergent cellular characteristics. This finding aligns with spatial
{metabolomic observations, indicating distinct metabolic profiles among differentiated cells. Single-cell sequencing also
pinpointed specific genes in cancer cells and fibroblasts responsible for mutual homogenization. Differential metabolites
derived from these genes likely mediate this process. Our integrated approach combining spatial multi-omics analysis and
single-cell sequencing provides insights into key differentiating genes and metabolites crucial for understanding cancer
cell infiltration and proliferation within the stroma.

(ER] &R

Through integrating multi-omics analysis of bladder cancer, we identified the fibroblast subtype within the stroma that is
most susceptible to infiltration by cancer cells. This subtype, in coordination with mast cells, differentiates into
cancer-associated fibroblasts that play a key role in promoting cancer progression.

(SBRDOBIXRETFE] (SRRTRRMIL)

This collaborative study still requires extensive work for validation and will be completed over the next few years.
Ultimately, we aim to publish a paper in an intemational journal, revealing the key stromal transformations and
collaborating immune cells involved in the progression of bladder cancer.

(SHRDORE] (4EM2E)
Basing on this research, we will explore the potential role of bacteria in the progression of bladder cancer.
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GEREE) GaintgR)
We identified fibroblast subtypes through single-cell sequencing data and utilized metabolic enrichment
analysis to select key cancer-associated fibroblast subpopulations.

($33€ME] GrRkmmThE)
We speculate that the combined actions of cancer cells, mast cells, and bacteria induce the deterioration

of the stroma.

(FEEXARRROERMTE] (BRENEERR)
We will continue our collaborative research to explore the relationships between bladder cancer, bacteria, and the
immune system, with the hope that our findings will contribute to future diagnosis and treatment of bladder cancer.
Additionally, we will further investigate therapeutic approaches targeting the immune system and microbiota to improve

the prognosis of bladder cancer.

wxee¥: [, Bitian
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This research aims to serve as a starting point for understanding the relationship between treatment resistance and
cancer-associated fibroblasts (CAFs) in thyroid cancer. By elucidating the molecular mechanisms involved, we hope to
identify potential targets for enhancing the effectiveness of existing treatments and improving patient outcomes.

(FZiEiB] (fsuseid)
1. Approaches to Activating Normal Fibroblasts into myCAF and/or iCAF

The classification of CAFs mainly includes the following two major subtypes: one population expressing
inflammatory markers such as interleukin 6 (IL-6) and leukemia inhibitory factor (LIF), which was therefore named
"inflammatory CAFs" (iCAFs), and another population expressing myofibroblast markers, such as aSMA, which was
therefore named "myofibroblastic CAFs" (myCAFs) .By reviewing the literature, we induced the conversion of normal
fibroblast (BJ/HE49 cells) into myCAFs through TGFp stimulation and into iCAFs through TNFa.

The activation of these fibroblasts was confirmed by qPCR to assess the expression of different markers, including
myCAFs markers such as a-SMA(ACTA) and POSTN, and iCAFs markers such as IL-6 and IL-1.

2. Preparation of the conditioned medium

BJ cells and HE49 cells were cultured in RPMI-1640 medium supplemented with 5% FBS at 37°C with 5% CO- for
24 hours. The medium was then replaced with fresh medium containing TNFa or TGFp for stimulation. After 48 hours of
incubation, the supernatant was collected and centrifuged at 3000 g for 30 minutes to remove cell debris.

3. Inducing myCAF and/or iCAF by co-culturing thyroid cancer cells with activated fibroblasts.

Thyroid cancer cells (TPC-1 and FRO) were cultured in RPMI-1640 medium supplemented with 5% FBS at 37°C
with 5% CO; for 24 hours. Then the medium was replaced with the conditioned medium, and the cells were cultured for
additional 24 hours. Following this, cells were collected, and total RNA was extracted. The KOD SYBR qPCR Mix kit
was used for detection on an CFX Opus 96 machine, with TBP as the internal control. Three replicate wells were set up
for each sample, and the results were analyzed using the bundled software. The expression of the target gene mRNA was
quantified using the AACt method.

4. Investigating the differences in cell growth, migration, and radiation sensitivity of the thyroid cancer cells
induced by these co-culture combinations.

Thyroid cancer cells (TC cells) were cultured in a 96-well cell culture plate and treated with different conditioned
media for 24 and 48 hours. Cell proliferation was assessed using the cell counting kit-8 (CCK-8) according to the
manufacturer's instructions.

To study cell migration, TC cells were seeded at a density of 5X 103 cells per well in a 6-well culture plate. When
the cell density reached 90—-100%, a sterile plastic pipette tip was used to create a scratch in the cell monolayer. The cells
were then washed twice with serum-free medium (or phosphate-buffered saline, PBS) to remove cell debris, and
conditioned medium (CM) was added for 24 hours of culture. Scratch images were observed and photographed under a

phase-contrast microscope (Nikon, Japan) at 4 X magnification. The scratch repair area rate was calculated using the

Image J software (National Institutes of Health, MD, USA).

-36-




(RRE] (s

1. Characterization of normal fibroblasts after stimulation with TGF-p and TNF-a
After 72 hours of TNFa stimulation, BJ cells exhibited a more elongated, needle-like shape, while after 72 hours
of TGFp stimulation, they acquired a more spindle-shaped morphology. In contrast, HE49 cells showed little

morphological change under both stimuli.

Figurel. The morphology of normal fibroblasts under different stimulations.
A. BJ-Control; B. BI-TGFp; C. BJ-TNFa; D. HE49-Control; E. HE49-TGFp; F. HE49-TNFa.
2. TNFa can promote the formation of iCAFs.
We co-cultured the TC cells with TNFa-conditioned medium, and the levels of iCAF markers, such as IL-6 and

IL-1B, were increased compared with the control group.

Figure2. Comparative qPCR analysis of iCAF ( IL6 and IL1B) markers in normal fibroblasts with or without TNFa
stimulation.
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3.

TGFp can promote the formation of myCAFs.

We co-cultured the TC cells with TGFB-conditioned medium, and the levels of myCAF markers, such as a-SMA (ACTA)

and POSTN, were increased compared with the control group.

Figure3. Comparative qPCR analysis of myCAF (ACTA and POSTN) markers in normal fibroblasts with or without

4.

TGFp stimulation.
Thyroid cancer cells co-cultured with activated fibroblasts.
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Figure 4. Comparative qPCR analysis of iCAF markers (IL-6 and IL-1p) treated with the conditioned medium and
complete medium.
5. Cancer-associated fibroblast-conditioned medium enhances the migration abilities of TC cells
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Figure 5. Effect of conditioned medium on TC cell migration.

TPC-1 (A) and FRO (B) cells were co-cultured with activated fibroblasts (BJ+TNFa, HE49+TNFa) at
concentrations of 5 or 10 ng/mL. The control group included W+control (complete medium without cells) and W+TNFa

(TNFo without cells) at concentrations of 5 or 10 ng/mL. Images were taken at 0, 6, and 24 hours after wound formation.

(SEROBIXERTE] (SR CRFEMIL)

The study aims to explore the relationship between treatment resistance and cancer-associated fibroblasts (CAFs) in

thyroid cancer. Currently, the experiments are in progress, and we have successfully induced the transformation of normal
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fibroblasts into myCAF and/or iCAF. Additionally, we have co-cultured thyroid cancer cells with these activated
fibroblasts. Moving forward, our next steps will focus on evaluating the impact of CAFs on the radiation sensitivity of
thyroid cancer cells, both in vitro and in vivo.

After completing the experiments, statistical analyses will be performed to interpret the results and validate the
significance of the findings. Once the data are finalized, we plan to draft a manuscript and submit it to a prestigious
international academic journal. We hope this research will help identify potential therapeutic targets to enhance the

efficacy of existing treatments and improve patient outcomes.

(SRDFRE] SRR

Differentiated thyroid cancer (DTC) dedifferentiation, the emergence of radioactive iodine-refractory differentiated
thyroid cancer (RAIR-DTC), and the loss of 3!l uptake in tumor lesions represent significant clinical challenges in
thyroid cancer treatment. Building on our research into the interaction between cancer-associated fibroblasts (CAFs) and
thyroid cancer cells, future studies will focus on addressing key questions in the field, particularly whether CAFs
contribute to > treatment resistance and cellular dedifferentiation.

The next phase of our research will further investigate whether CAF activation or inhibition modulates the '3'I
uptake capacity of DTC cells, and whether CAF inhibition can reverse DTC cell dedifferentiation while enhancing the
therapeutic efficacy of '3'I. By studying the tumor-stroma interaction, we aim to clarify the role of CAFs in thyroid cancer

progression and identify novel therapeutic targets and strategies to overcome '3'I treatment resistance.
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So far, all experimental steps have been executed as planned. We have successfully induced the transformation of
normal fibroblasts into myCAF and/or iCAF. Additionally, we have co-cultured thyroid cancer cells with these activated
fibroblasts. Throughout the process, we have ensured the quality and accuracy of the experiments, adhering strictly to all
standards and requirements. The next phase will focus on evaluating the impact of CAFs on the radiation sensitivity of

thyroid cancer cells, both in vitro and in vivo.

CREME] Gk gt

Our research is based on clinical issues and aims to address them through scientific investigation. If successful, we
can understand the relationship between treatment resistance and CAFs in thyroid cancer. This may the potential to
inhibit or even reverse the progression of thyroid cancer cell dedifferentiation and restore their ability to uptake '3'I. This
could provide a new therapeutic target for iodine-refractory thyroid cancer and undifferentiated thyroid cancer,

improving patient prognosis.

(RERXRMEDOREATE] (HEEHAEMLD

After returning to China, I plan to continue collaborating with both domestic and international research teams to
further develop and expand on the current research. The collaboration will focus on whether CAF-regulated pathways
can affect *'I uptake in TC, and whether the interaction between CAFs and TC has a significant impact on ' therapy
resistance.

We will obtain fresh cancer tissues and adjacent normal thyroid tissues from DTC patients who have undergone
total thyroidectomy in thyroid surgery. From these tissues, we will isolate and culture paired CAFs and NFs primary
cells. Then, we will further verify whether NFs can be activated into myCAFs/iCAFs through different methods.
Additionally, by intervening in CAF-related metabolic pathways, we will determine their impact on thyroid cancer
invasiveness, metastasis, apoptosis, and iodine resistance. Through these collaborative efforts, we expect to identify

potential targets for enhancing the effectiveness of existing treatments and improving thyroid cancer patient outcomes.

MEEBE :
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