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This study aims to develop an asymmetric porous poly(3—hydroxybutyrate—co—4—hydroxybutyrate) / zinc oxide
nanoparticle (nZnO/P34HB) composite membrane for guided bone regeneration (GBR). Various factors such as tumor,
trauma, age—related changes, and periodontitis may lead to the width or height defect of alveolar bone. Guided bone
regeneration (GBR) has emerged as the primary clinical solution for bone augmentation in implant rehabilitation. This
study aims to construct an asymmetric porous composite GBR membrane with antibacterial property for alveolar bone
defect repair.
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1.Membrane Fabrication:

nZn0O/P34HB membranes with varying nZnO concentrations (0%, 0.5%, 1%, 1.5%) were prepared via solvent exchange using
chloroform and anhydrous ethanol.

The asymmetric structure was confirmed through macroscopic and microscopic analysis.

2 Material Characterization:

SEM, XPS, EDS, and Mercury Intrusion Porosimetry (MIP) were used to analyze surface morphology, elemental
composition, chemical states, pore size distribution, and porosity.

3.In Vitro Evaluation:

Biocompatibility: Hemocompatibility, protein adsorption, cell viability (CCK=8), and cell migration (scratch assay) were
assessed.

Osteogenic Potential: Alkaline phosphatase (ALP) activity, Alizarin Red S (ARS) staining, and gPCR were used to
evaluate osteogenic differentiation and mineralization.

LI NCTD)

The 0.5% nZnO/P34HB membrane demonstrated optimal properties: uniform nZnO distribution, controlled pore
architecture, and suitable mechanical strength. It exhibited excellent hemocompatibility, sustained degradation. BMSC
cultures showed enhanced osteogenic differentiation, as evidenced by alkaline phosphatase activity and mineralization
assays.The 0.5% nZnO/P34HB membrane demonstrated optimal properties: uniform nZnO distribution, controlled pore
architecture, and suitable mechanical strength. It exhibited excellent hemocompatibility, sustained degradation. BMSC
cultures showed enhanced osteogenic differentiation, as evidenced by alkaline phosphatase activity and mineralization
assays.

SROMIERTE] SRR CRENHR)

One research paper based on these findings is planned for publication.We anticipate publishing one to two SCI papers
based on these findings.

[SE&DERERE] (& )5 i)

1. The long—term stability of the nZnO/P34HB composite GBR membrane needs to be studied.

2. The in vitro biocompatibility and barrier function of the dense side on the back of the nZnO/P34HB composite GBR
membrane need to be verified.

3. The in vivo biocompatibility and osteogenic performance of the nZnO/P34HB composite GBR membrane need to be
studied.
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The project has successfully developed an asymmetric nZnO/P34HB composite membrane for guided bone regeneration,
with systematic validation of its physicochemical properties and biological functions. Through solvent exchange
methodology, we fabricated a composite membrane featuring a porous bone—facing side and a dense mucosa—facing layer,
with the 0.5% nZnO formulation demonstrating optimal comprehensive performance. This optimized composition showed
uniform nanoparticle distribution, controlled pore architecture, appropriate mechanical strength, excellent
hemocompatibility, and sustained degradation characteristics. In vitro biological evaluations confirmed the material’s
significant enhancement of BMSC proliferation, migration, and osteogenic differentiation, as verified through alkaline
phosphatase activity and mineralization assays, while maintaining inherent protein adsorption capacity — establishing a
solid foundation for integrating both osteogenic and antibacterial functions.
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The composite membrane demonstrates significant potential for clinical application in alveolar bone defect repair, with its
asymmetric structural design serving as a versatile platform for multifunctionalization through incorporation of various
bioactive factors for personalized treatment. The collaborative research with Tohoku University has established an
interdisciplinary development pipeline, creating conditions for deep integration of materials science and clinical dental
research. This technology not only shows promise for improving the success rate of bone augmentation in implant
rehabilitation, but its design concept can also be extended to other tissue engineering fields, including maxillofacial bone
reconstruction and cartilage repair applications.
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Future work will systematically investigate the long—term stability of the material, focusing particularly on evaluating the
barrier function and cytocompatibility of the dense mucosal-facing layer, while validating its osteogenic efficacy through
animal studies. We plan to collaborate with Tohoku University to establish large animal models of alveolar bone defects to
complete preclinical safety and efficacy evaluations. For academic dissemination, we intend to publish 1-2 SCI papers in
authoritative biomaterials journals, comprehensively elaborating the material design concept and experimental data from
both in vitro and in vivo studies. The ultimate goal is to promote clinical translation through technological innovation,
providing novel solutions for oral bone defect reconstruction while deepening sustained cooperation between Chinese and
Japanese research institutions in the field of regenerative medicine.
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Oral squamous cell carcinoma is one of the most common malignant tumors worldwide, with tongue oral squamous cell
carcinoma (TOSCC) being the most prevalent subtype. It is highly aggressive, characterized by early invasion into deep muscles
and lymphatic vessels, leading to poor patient prognosis. Current prognostic evaluation relies on the AJCC TNM staging system|
and histological grading. Unfortunately, staging alone does not consistently predict outcomes, as patients with identical TNM
stages and conventional characteristics often exhibit significantly different survival rates. Given the limitations of existing
prognostic models for TOSCC, integrating molecular and clinicopathological data holds promise for developing a
comprehensive tool for personalized risk stratification and improving prognostic assessment in TOSCC.
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We collected 34 TOSCC samples and performed next-generation targeted sequencing. A panel covering 50 gene hotspots was
utilized to analyze mutation profiles and screen for high-frequency mutated genes. A risk scoring formula was established based
on a multivariate Cox regression model, and the model's validity was verified in both a training set (comprising the 34 samples)
and a combined cohort (the training set plus 159 tongue cancer cases from the TCGA database). By integrating the risk score
with clinical indicators (pStage, T stage, N stage, smoking, and alcohol consumption), we developed a nomogram for
individualized prognostic assessment.

052 NEES)

Through next-generation targeted sequencing of 34 tongue oral squamous cell carcinoma (TOSCC) samples, 42 mutated genes
were identified, with TP53 (23%) being the most frequently mutated, followed by PTEN, ATM, PTPN11, CDKN2A, and VHL.
A prognostic risk model was constructed based on these six genes and validated using an external cohort of 159 TCGA samples
combined with our sequencing data. The model demonstrated a statistically significant difference in survival rates between the
high-risk and low-risk groups (p = 0.025). Furthermore, a nomogram incorporating clinical features such as pStage, TNM stage,
smoking, and alcohol consumption was developed. The model exhibited favorable predictive performance, with 1-, 3-, and 5-
year AUCs of 0.811, 0.847, and 0.796, and C-indices of 0.696, 0.701, and 0.699, respectively.

[SROFIHERTIE] (DI REmI)

The manuscript for this research project titled "A Multigene Mutation Signature for Prognostic Stratification in Tongue Oral
Squamous Cell Carcinoma" has been completed and submitted.

[ 54 DFRE] (55 ripE)

Building on our previous research in non-small cell lung cancer (NSCLC), we will continue to investigate the roles of SFTPD,
GRIA1, BCAN, and B3GNT3 molecules in the pathogenesis and progression of NSCLC. We previously downloaded NSCLC
datasets and identified the differentially expressed genes SFTPD, GRIA1, and BCAN through a series of bioinformatics
analyses. These findings were validated using qPCR and immunohistochemistry on 20 clinical NSCLC patient samples,
including cancerous tissues, adjacent non-cancerous tissues, and NSCLC cell lines. The data collection is now largely complete,
and the core manuscript has been finalized. We are currently making subsequent refinements to the article and plan to submit it
for publication in the near future.
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The primary objective of this research has been successfully achieved with the development and validation of an integrated
prognostic model for TOSCC. This model combines multigene mutation signatures with key clinicopathological features. Our
core deliverables include: 1) A validated risk-score model based on a six-gene signature, which effectively stratifies patients
into high- and low-risk groups with statistically significant survival differences; 2) A clinically applicable nomogram that]
integrates the genetic risk score with standard clinical indicators (e.g., pStage, TNM status, smoking, and alcohol use) for|
personalized prognosis prediction; 3) Demonstrated robust predictive performance, with high AUC values (up to 0.847) and
consistent C-indices for 1-, 3-, and 5-year survival. These findings have been consolidated into a manuscript titled "A Multigene
Mutation Signature for Prognostic Stratification in Tongue Oral Squamous Cell Carcinoma," which has been submitted for peer
review, marking the formal completion of this research phase.
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The success of this study opens several promising avenues for future investigation: Multi-omics Integration: The genetic
mutation signature can be enhanced by integrating other molecular data types, such as gene expression (RNA-seq), protein
expression (immunohistochemistry), or methylation profiles, to build a more comprehensive and powerful predictive model.
Mechanistic Exploration: The specific roles of the identified genes (e.g., PTEN, ATM) in driving TOSCC aggressiveness
warrant deeper functional studies. This could involve in vitro and in vivo experiments to uncover the biological mechanisms
behind their prognostic influence. Cross-Cancer Application: The methodology and potentially the specific gene signature could
be investigated for their applicability in prognostic stratification for other subtypes of head and neck cancers or even other
squamous cell carcinomas. Clinical Utility and Drug Discovery: The model could be developed into a potential clinical
diagnostic tool. Furthermore, the identified high-risk genetic features may reveal novel therapeutic vulnerabilities or drug
targets for aggressive TOSCC.

[SBORES & CFTHE] (4 R1EESi)

The future trajectory of our research is centered on the translation of our discoveries into enhanced clinical practice and|
scientific knowledge. Our planned endeavors are structured across three time horizons:

Short-Term Trajectory: Our immediate efforts will focus on steering the submitted manuscript through the peer-review
process toward successful publication, while simultaneously initiating the development of a new manuscript based on our
expanded multi-omics data.

Mid-Term Goals: A key priority will be the initiation of a prospective, multi-center clinical trial to externally validate our|
model in a large, independent cohort. Concurrently, we will pursue funding to enable functional studies aimed at deciphering
the mechanistic biology of our genetic signature.

Long-Term Vision: Our ultimate objectives include the translation of our genetic signature into a standardized clinical assay)
and the cultivation of strategic partnerships with clinical partners to integrate these findings into personalized therapeutic
strategies for TOSCC.
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1) To evaluate the diagnostic accuracy of endoscopic ultrasonography (EUS) alone and in combination with conventional
endoscopy (CE) and magnifying endoscopy (ME) in predicting the invasion depth of early gastric cancer (eGC) .

2) To compare the diagnostic reliability of EUS alone and in combination with CE and ME in predicting the invasion depth of
eGC.

[WFZe#28]) wrazid)

Consecutive patients with submucosal invasive EGC between April 2016 and September 2024 were retrospectively enrolled,
while those with mucosal cancer were prospectively recruited from May to July 2025 at Dokkyo medical university hospital.
All patients were histologically confirmed EGC underwent preoperative endoscopy, including conventional endoscopy (CE),
magnifying endoscopy (ME), and endoscopic ultrasonography (EUS) . Endoscopic images were collected by the
gastroenterology group and subsequently used for both a training phase and a test phase. Importantly, images used in training
phase were excluded from the test phase. Three reviewers (Dr. Quan, Dr. Qin, and Prof. Goda) participated in the study. In the
training phase, the three reviewers assessed endoscopic images of EUS, CE, and ME of 30 cases and discussed how to correctly
predict the invasion depth. During the test phase, reviewers independently assessed the invasion depth of early cancer lesions
using three image catalogs: first EUS alone, then EUS plus CE, and finally EUS plus CE and ME. The invasion depth was
classified into M-SM1 or =SM2. Diagnostic performance was evaluated in terms of sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV). Diagnostic reliability was assessed based on inter and intra-observer
agreement, measured by Fleiss’ k value.

[R5y

1) During the visit, Prof. Kenich Goda provided standardized training on early gastric cancer screening and endoscopic
treatment, including magnifying endoscopy, EUS operation, and endoscopic submucosal dissection (ESD) techniques. This
greatly enhanced the clinical skills of the visiting physicians.

2) The visit also helped establish a long-term collaboration between our teams, with plans for future cooperation in early
gastric cancer diagnostics, Al-assisted imaging analysis, and multicenter clinical research, strengthening academic exchange
between China and Japan.

SROMIERTE] SRR CREDHRD)

Preliminary findings from this study indicate that combining EUS, CE, and ME provides higher diagnostic accuracy than EUS
alone in assessing the invasion depth of early gastric cancer, suggesting the value of multimodal endoscopic assessment for
lesion stratification. In the next stage, we plan to expand the sample size, conduct multicenter data analysis, and prepare
manuscripts for publication.

(SR DERERE] (& )5 i)

Optimization of Multimodal Endoscopic Diagnostic Models
Integrate imaging features from EUS, CE, and ME to develop quantitative, multiparametric models for improving diagnostic
accuracy and consistency in predicting the invasion depth of early gastric cancer.
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The research objective-to compare the diagnostic performance of EUS alone and in combination with CE and ME in predicting
the invasion depth of early gastric cancer-was partially achieved. In this study, a total of 24 patients were enrolled, with a
median age of 77 years and a male-to-female ratio of 19:5. Tumor locations were evenly distributed across the upper, middle,
and lower stomach (U/M/L = 8/8/8), with a median tumor diameter of 23 mm. More than half of the tumors shows macroscopic
types O-IIc. Histologically, 92% tumors were differentiated-type and only 2 were mixed-type: predominant of differentiated
type. There was no significant difference between backgrounds of patients and lesions of M/SM1 and SM2. EUS alone
achieved a sensitivity, specificity, PPV, NPV, and accuracy of all 86.1%; EUS+CE resulted in a slight decrease in specificity,
PPV, and accuracy; EUS+CE+ME yielded the highest diagnostic accuracy with improved sensitivity and NPV. Interobserver
agreement was almost perfect for EUS alone and moderate in both EUS+CE and EUS+CE+ME; Intra-observer agreements
were almost perfect for all modalities. EUS+CE+ME significantly improved the reviewers’ high confidence levels in the correct

predictions of invasion depth of eGC.

(Rt Rkt st

This study demonstrated the clinical value of multimodal endoscopic assessment in early gastric cancer, showing strong
potential for clinical application. It also provides a foundation for future integration of artificial intelligence into diagnostic
imaging, offering significant potential for international collaborative research.

SHRORELIUEE]GREHRERS )

In the future, we plan to conduct multicenter prospective studies with a larger sample size to validate the clinical utility of the
combined diagnostic algorithm of EUS, CE, and ME. Efforts will also focus on developing Al-based models for automated
invasion depth assessment and strengthening the long-term China—Japan research collaboration. In addition, we aim to establish
structured training and exchange programs for young physicians to promote standardized early cancer diagnostic techniques and
talent development.
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To assess differences in patient characteristics, including selected biomarkers (HER2, MMR, CLDN18.2, and PD-L1), and
clinical outcomes between TROP2-high and TROP2-low groups in gastric and gastroesophageal junction cancer (GC/GEJC).

(BFZR#RR] (WHezid)

We reviewed records of GC/GEJC patients who underwent prospective multi-biomarker testing between July 2024 and September
2025. TROP2 expression was evaluated by immunohistochemistry on biopsy or surgical specimens. Positivity was defined as
membranous staining with moderate to strong intensity at different tumor cell cutoffs. Associations with clinicopathological
features, actionable biomarkers, and treatment outcomes were analyzed.

(AR oxs)

A total of 272 patients were included, of whom 169 had metastatic disease. TROP2 expression was detected in 87%, 79%, and
62% of the full cohort and in 86%, 79%, and 60% of the metastatic cohort at =25%, =50%, and =75% cutoffs, respectively. A
significantly higher proportion of non-signet ring cell carcinoma (non-SRCC) and HER2-positive tumors was observed in
TROP2-positive (=75%) compared with TROP2-negative cases in both cohorts. Among 158 patients with metastatic disease, 37
(23.4%) were TROP2-positive (=75%) while negative for pMMR, HER2, and CLDN18.2. TROP?2 status showed no prognostic
impact under standard therapy.

[SERDBIXFERTE] SR CRFENITLD)

The manuscript will be submitted for publication after revision of the details.

(S & DOFRE] S5 mRE)
Future work will focus on maintaining collaboration to explore new targets for precision diagnosis and treatment of gastric cancer.
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The research objectives have been largely achieved. Through this collaboration, I gained valuable insights into the latest advances
in the diagnosis and treatment of gastrointestinal tumors at the National Cancer Center Hospital East. A joint research project was
conducted, in which patient characteristics, including selected biomarkers (HER2, MMR, CLDN18.2, and PD-L1), as well as
clinical outcomes, were compared between TROP2-high and TROP2-low groups in GC/GEJC.

(5 3-14 ) GRsfertymr i)

The potential future developments include publishing the results of our collaborative research and engaging in online academic

exchanges.

[SEBODBESKIVEE] G ERE 5

We plan to maintain long-term collaboration, organize online academic meetings, and jointly explore novel targets for the

precision diagnosis and treatment of GC/GEJC.
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Thymectomy has become a widely adopted intervention for myasthenia gravis (MG). Existing comparative data on the
neurological efficacy of different thymectomy techniques are limited and inconsistent. Consequently, clinicians lack high—
quality evidence to guide the choice of surgical approach. To address this evidence gap, we conducted an international,
multicenter cohort study pooling individual-level data from three countries, constituting the largest cohort with the longest
follow—up to date. This study aims to provide definitive evidence on the relative effectiveness of contemporary thymectomy
approaches in the modern management of MG.

[FAFEHZBE] T zad)

This international, multicenter retrospective cohort study was conducted at three high—volume centers: Mayo Clinic,
Juntendo University Hospital, and Zhongshan Hospital. We identified consecutive patients with a diagnosis of MG who
underwent thymectomy between January 2006 and December 2022 at the participating centers. Neurological outcomes
were assessed longitudinally at each center using standardized MG postintervention status definitions.Thymectomy
techniques were classified according to the recommendations of the MGFA Task Force: T-2 (videoscopic
thymectomy),including T—-2a(basic videoscopic thymectomy)and T-2b (videoscopic extended thymectomy, VATET),and T-3
(transsternal thymectomy).Because the proportional-odds assumption was violated, we replaced the ordinal model with a
series of cumulative binary logistic regression models adjusted for the same covariates and reported an odds ratio for all
thresholds of MG postintervention status.

(RR] 0

A total 544 patients were involved in this study. MG remission rates did not differ significantly between T-2 and T-3
thymectomy groups at 1 year (67.6% vs. 64.2%; P=0.476), 3 years (71.5% vs. 67.1%; P=0.333), 5 years (67.9% vs. 75.8%;
P=0.114) or 10 years (65.9% vs. 76.7%; P=0.344).Early postoperative MG WO/EX occurred more frequently after T-3 than
after T-2 thymectomy at 1 year (13.3% vs. 3.5%; P=0.002). T-2a thymectomy achieved remission rates comparable to those
of T-3 thymectomy at 1 year (67.0% vs. 70.2%; P=0.635) and 3 years (67.4% vs. 70.2%; P=0.936), remission rates declined
significantly at 5 years (61.7% vs. 82.5%; P=0.006) and 10 years (68.6% vs. 83.1%; P=0.034). MG remission did not differ
between T-2b and T-3 thymectomy at 1, 3, 5, or 10 years. Notably, T-3 thymectomy was associated with significantly
higher rate of early MG WO/EX than both T—-2a (P=0.010) and T-2b (P=0.018) thymectomy at 1 year.

[SHDHBIFERTFTE) S FRTRERITR)

We respectfully submit our manuscript entitled “Videoscopic versus Transsternal Thymectomy for Myasthenia Gravis: An
International, Multicenter Cohort Study” for consideration as an Original Article in high—level journal, such as NEJM, JAMA
neurology, Lancet neurology, Annals of surgery.

(5% DRRE] (&5 mins)

This study has given us great confidence in pursuing more collaborative efforts. We will continue to strengthen
communication and academic collaboration across multiple domains of thoracic surgery, encompassing not only mediastinal
diseases but also lung cancer, perioperative management, robotic surgery, and related fields.
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We have completed patient enrollment, data verification, statistical analyses, and manuscript preparation. The full draft will
be reviewed by professors from three hospitals, including thoracic surgeons, neurologists, and pulmonologists. After careful
review and revision, we hope to successfully publish this important study.

(5 R4 ] Rk mr g t)

A. Lung Cancer

1. Neoadjuvant Chemo—-Immunotherapy Followed by Surgery for Non—Small Cell Lung Cancer.

2. Extended Sleeve Resection for Centrally Located Non—Small Cell Lung Cancer.

B. Thymic Surgery

1. Prospective Multicenter Validation of T-2b Versus T-3 Thymectomy for Myasthenia Gravis (MG).

2. Randomized Controlled Trial: Robotic Thymectomy Versus VATS T-2b Thymectomy for MG.

3. Randomized Controlled Trial: Neoadjuvant Chemotherapy Versus Chemoradiotherapy for Locally Advanced Thymic
Epithelial Tumors.

[SHROBESIVHE] G EHREY S5

Title:

Extended Sleeve Lobectomy After Neoadjuvant Immunochemotherapy for Centrally Located Non—Small Cell Lung Cancer: A
Prospective Multicenter Study

Objectives:

To evaluate the oncological and survival outcomes of extended sleeve lobectomy (avoidance of pneumonectomy) after
neoadjuvant immunochemotherapy.

Design:

Prospective, multicenter, single—arm clinical study. Centers: High—volume thoracic centers (China—Japan collaboration).
Duration: Enrollment 1 years, follow—up 3 years.Sample size: ~120 patients.

Eligibility Criteria:

Inclusion: Age 18-75,Centrally located NSCLC, Stage: ¢T2-T3, NO-N2, MO. Tumor involving lobar bronchus == pulmonary
artery where pneumonectomy is initially considered. Suitable for immunochemotherapy and major surgery.Exclusion: Distant
metastasis,Prior thoracic radiotherapy,Contraindications to chemo or immunotherapy,Need for carinal resection.
Treatment Protocol :

Neoadjuvant Regimen (2-3 cycles):Platinum—doublet chemotherapy + PD—1 inhibitor. Restaging with CT/PET and
bronchoscopy. Surgical Strategy (Protocol-defined): Extended sleeve lobectomy (bronchial sleeve = pulmonary artery
reconstruction).Conversion to pneumonectomy allowed only if sleeve resection is not oncologically or technically
feasible.Systematic nodal dissection required (23 mediastinal stations).

Study Flow:

Screening — Neoadjuvant I0+Chemo — Restaging — Intended Extended Sleeve Lobectomy — Pathology — Long—term
follow—up

Innovation:

This study may establish a new paradigm for managing central NSCLC.
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This collaborative study aims to identify key causal risk factors for colorectal cancer (CRC) in East Asian populations and
to develop accurate, population—specific risk prediction models. By leveraging cohort resources and complementary
research strengths from both sides, we will integrate genetic data from GWAS with epidemiological data from established
cohorts and apply Mendelian randomization to clarify the causal effects of lifestyle, environmental, and metabolic factors on
CRC risk.

Building on this foundation, we will further explore new collaborative directions, including joint analyses of cohort data to
investigate cancer burden, attributable risks, and emerging risk factors, as well as the development of population—based
strategies for precision prevention. These efforts will strengthen long—term cooperation and generate evidence to support
improved cancer control in East Asian populations.

[FFFEHZBE] T zad)

This collaborative study aims to identify key causal risk factors for colorectal cancer (CRC) in East Asian populations and
to develop accurate, population—specific risk prediction models. By leveraging cohort resources and complementary
research strengths from both sides, we will integrate genetic data from GWAS with epidemiological data from established
cohorts and apply Mendelian randomization to clarify the causal effects of lifestyle, environmental, and metabolic factors on
CRC risk.

Building on this foundation, we will further explore new collaborative directions, including joint analyses of cohort data to
investigate cancer burden, attributable risks, and emerging risk factors, as well as the development of population—based
strategies for precision prevention. These efforts will strengthen long—term cooperation and generate evidence to support
improved cancer control in East Asian populations.
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This collaborative study aims to identify key causal risk factors for colorectal cancer (CRC) in East Asian populations and
to develop accurate, population—specific risk prediction models. By leveraging cohort resources and complementary
research strengths from both sides, we will integrate genetic data from GWAS with epidemiological data from established
cohorts and apply Mendelian randomization to clarify the causal effects of lifestyle, environmental, and metabolic factors on
CRC risk.

Building on this foundation, we will further explore new collaborative directions, including joint analyses of cohort data to
investigate cancer burden, attributable risks, and emerging risk factors, as well as the development of population—based
strategies for precision prevention. These efforts will strengthen long—term cooperation and generate evidence to support
improved cancer control in East Asian populations.

[SHEDBIFERTFTE) S FRTRERITR)

Both parties have identified several collaborative research topics and have initiated the corresponding analytical work.
Based on the current progress and shared research agenda, we plan to publish at least two joint scientific articles within
the next 1-2 years.

(S5 DRRE] (&5 mins)

Both parties have discussed and agreed on several potential research topics that will guide future collaboration. These
projects build on our shared cohort resources and complementary expertise.

1. Lifestyle Factors, Plasma Metabolites, and Colorectal Neoplasm

2. Alcohol Use, Genetic Variants (ADH1B/ALDH2), PRS, and CRC Risk

3. Metabolic Signature of Pro—inflammatory Diet and CRC Risk

4. Socioeconomic Status, Healthy Lifestyles, and Cancer Risk

5. Biological Aging Trajectories and Cancer/Mortality Risk

6. BMI Change and Obesity-related Diseases

7. Habitual Bathing and Metabolic Health
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The current achievement level of the collaboration is estimated at approximately 30%. Both parties have successfully
established a collaborative framework and agreed on several key research directions. While data cleaning and detailed
analyses have yet to be initiated, a clear consensus has been reached regarding the scope and approach of the planned
studies. Moving forward, both teams will continue to strengthen communication and cooperation to advance the research

and promote the generation of high—quality scientific outputs.

[R5 ] Geokeromrage)

The collaboration shows considerable potential for continued growth. With a solid foundation already established and several
promising research directions identified, both teams are well positioned to deepen their scientific partnership. As data
harmonization and joint analyses move forward, the collaboration is expected to yield high—quality research outputs and
expand into new areas of inquiry. Continued exchange of expertise, resources, and personnel will further enhance the
impact and sustainability of this partnership in the coming years.

([SEDOBESIVETE] (B E 5iH)
The collaboration shows considerable potential for continued growth. With a solid foundation already established and several
promising research directions identified, both teams are well positioned to deepen their scientific partnership. As data
harmonization and joint analyses move forward, the collaboration is expected to yield high—quality research outputs and
expand into new areas of inquiry. Continued exchange of expertise, resources, and personnel will further enhance the
impact and sustainability of this partnership in the coming years.
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Severe aplastic anemia (SAA) is a rare immune—regulated disease characterized by severe pancytopenia and bone marrow
failure. Currently, the main treatments for the disease are intensive immunosuppressive therapy (IST) and hematopoietic
stem cell transplantation. Based on domestic and foreign research results, the main pathogenesis of SAA is the abnormal
activation of cellular immunity. The possible mechanism of activation is: unknown antigen activates antigen—presenting cells
(APCs), which secrete a large number of cytokines and promote ThO differentiate to Th1 after activation. Ultimately, with
the concerted efforts of multiple immune cells and cytokines, cytotoxic T lymphocytes (CTLs) activate and damage
hematopoietic stem cells, causing bone marrow failure. Previous studies have shown that natural killer (NK) cells and B
lymphocytes also play a regulatory role in the development of SAA. However, the mechanism underlying the interaction
between NK cells and B lymphocytes remains unclear. We performed single—cell transcriptional sequencing in SAA patients
and observed a enhanced ITGB2/CD18-FCER2/CD23 pathway interaction between NK cells and B lymphocytes.

[(FAEZA]) @rzid)

After my visit to Japan, | actively communicated with Professor Kohei Hosokawa from the Hematology Department of
Kanazawa University Hospital in Japan about the research content and details. | ordered relevant reagents in the laboratory
and initially completed the first part of the “clinical research” content, which focused on patients with initial clinical
diagnosis, improvement after treatment, and recurrence after treatment. Flow cytometry was used to detect the expression
levels of ITGB2/CD18-FCER2/CD23 ligand receptors on NK cells and B cells.

(RR] 0

The results showed that the number of NK cells in peripheral blood of patients with aplastic anemia decreased, and the
proportion of different NK cell subgroups was different from that of normal controls. The proportion of CD56 bright NK
(CD56bright CD16-) subgroup slightly increased, the proportion of Mature/Terminal NK (CD56dimCD16+CD57+) subgroup
increased, and the proportion of Adaptive NK/Active NK (CD56dimCD16+CD57-) subgroup decreased; ITGB2/CD18 is
widely expressed on monocytes, NK cells, T lymphocytes, and B lymphocytes. In patients with aplastic anemia, ITGB2/CD18
shows a high expression trend in total NK cells and different NK subgroups. The number of B cells in patients with aplastic
anemia decreased, with different B cell subgroups Naive B—cell (IgD+CD27-). Unswitched memory B—cell,
USMBG(IgD+CD27+). Class switched memory B—cell, CSMBC(IgD-CD27+). Atypical B—cell, ABC(IgD-CD27-). The
proportion of FCER2/CD23 is different from that of the normal control group, while FCER2/CD23 is mainly expressed in B
lymphocytes (almost not expressed in T lymphocytes, NK cells, and monocytes), and is distributed in Naive B and USMBC
subgroups. Patients with aplastic anemia show certain heterogeneity. The preliminary results confirmed the results of single—
cell sequencing in the early stage of this project.

[SHERDBIXHERTE] S FERTREMTRD)

The Chinese researchers analyze the data and draft the paper, with both Chinese and international researchers listed as co—
authors, jointly publishing in international scientific journals.

(S &R DERE] S mmE

Under the guidance of Japanese professor, we plan to gradually carry out the next research content in our laboratory.
Regarding the content of the first part “Clinical Research”, considering the structural characteristics of integrins and
receptor binding sites, the expression of integrin & subunits CD11b and CD11c in NK cells will be measured to verify the
overall expression of CD11/CD18 integrins. Gradually carry out follow—up research, namely the second part “Cell
Experiment”: construct an in vitro co culture system of NK cells and NK cell-B cells, explore the effect of CD11/CD18
integrin expression changes on NK cell function, and thereby affect the regulation of B cell function and its molecular
mechanism. Part 3 “Animal Experiments”: Establish a SAA mouse model, administer conventional immunosuppressive
therapy and target antagonist/neutralizer therapy, analyze the degree of bone marrow proliferation, immune
microenvironment status, and hematopoietic stem cell function recovery in mice, compare drug efficacy and safety, and
demonstrate the effect of targeting ITGB2/CD18 on NK cell function and disease treatment at the animal level.
Ultimately, the research results will be jointly published in SCI papers, attended academic exchange conferences, and
assisted in cultivating young researchers/graduate students.
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The purpose of this project is to analyze the role of corresponding immune abnormalities in the occurrence and
development of AA disease from the perspective of NK-B cell interaction. The research content is divided into three
parts. 1. Clinical studies: Clarify that ITGB2/CD18-FCER2/CD23 ligand receptors are highly expressed on NK cells
and B cells and cause inflammatory responses. 2. Cell experiments: Elucidate the impact of inflammatory factor
stimulation on NK cell dysfunction, which in turn affects the regulation of B cells and its molecular mechanisms. 3.
Animal experiments: Animal level demonstration of the impact of targeting ITGB2/CD18 on NK cell function and its
therapeutic effect on diseases. The first part of the experiment has been preliminarily completed, with a completion
rate of 80%.

CRFsR %] CRokimmragte)

Regarding the content of the first part "Clinical Research", considering the structural characteristics of integrins and
receptor binding sites, the expression of integrin a subunits CD11b and CD11c in NK cells was measured to verify the
overall expression of CD11/CD18 integrins. Gradually carry out follow-up research, namely the second part "Cell
Experiment": construct an in vitro co culture system of NK cells and NK cell-B cells, explore the effect of CD11/CD18
integrin expression changes on NK cell function, and thereby affect the regulation of B cell function and its molecular
mechanism. Part 3 "Animal Experiments": Establish a SAA mouse model, administer conventional
immunosuppressive therapy and target antagonist/neutralizer therapy, analyze the degree of bone marrow
proliferation, immune microenvironment status, and hematopoietic stem cell function recovery in mice, compare drug
efficacy and safety, and demonstrate the effect of targeting ITGB2/CD18 on NK cell function and disease treatment
at the animal level.

[SHEDBESLVEE] G EMRES I

After completing the content of this study, we can also explore novel therapeutic interventions targeting the ITGB2-
FCER2 pathway, such as developing small molecule inhibitors or agonists to regulate NK and B cell function in AA
patients. Screening small molecule compounds that can regulate the ITGB2-FCER2 pathway through a high-
throughput screening platform and detecting their effects on NK cell and B cell function, including cell proliferation,
cytotoxicity, and cytokine secretion. Simultaneously observe the cellular changes in peripheral blood and bone
marrow of mice, evaluate the therapeutic effect, and validate it through techniques such as flow cytometry, qRT PCR,
and Western blot.
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Evaluation of Cochlear Implant Outcomes and the Association of Vertigo with Endolymphatic Hydrops

[(FAEZA]) @rasid)

With the help of Dr Yokoyama, we review medical records of a cohort of 22 patients (37 ears) who underwent cochlear
implantation. 2. [ summarized the clinical characteristics of the data.3.In the operating room, I observed the cochlear
implantation procedure performed on Mr. Yoshida. 4. I reviewed and analyzed the measurement results of post—operative
hearing and speech outcomes, as well as vestibular function results, following cochlear implantation in Japan.

GEICEI)

I will complete a paper on the evaluation of outcomes following cochlear implantation and the relationship between vertigo
and endolymphatic hydrops.

[SERDBIXHERTE] S FERTRERMTRD)

I will complete a paper on the evaluation of outcomes following cochlear implantation and the relationship between vertigo
and endolymphatic hydrops.

[S&DEE] X EmEE)

A Study on the Risk Factors for Vertigo Following Cochlear Implantation and the Pathogenesis of Endolymphatic Hydrops

-32-



MEEKE: T £ MEEES: K4627

BAXRMAEIZE TS ORXEMDERLE. QFKRME. QFEDEBESLUETEIZDLNT
GBS AR A ER R OWFFE B A REE . @A KRBT . @4 R HRE &itkl.
ERLE]) GapriEm) 90 % X/SA—tUTF—UETRALLLEN, BEESANREFRINAREESO)

1.examine patients who underwent endolymphatic hydrops MRI before cochlear implantation and to analyze the relationship
between the presence of endolymphatic hydrops and postoperative vertigo.

(We might also consider including postoperative hearing outcomes.)2.We have completed the collection and statistical
analysis of all clinical data. However, for the results section, we are still discussing which specific statistical results and
figures to include. 4. Due to certain reasons, [ am unable to complete the ethics defense.

(531 ) GRkettymr i)

([SHROBESKUVETE] S RIESE5ITR)
Our research plan consists of three main objectives: (1)to further investigate the underlying mechanisms and risk factors for
post—operative vertigo; and (2) to comprehensively evaluate implantation outcomes, particularly the preservation of residual

hearing.
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The primary objective of this study is to establish a robust in vitro model of non—alcoholic steatohepatitis (NASH) that faithfully
recapitulates pathological collagen remodeling and extracellular matrix (ECM) stiffening, thereby overcoming the critical limitations
of existing preclinical models (lack of fibrosis, vascular remodeling, and hepatic microenvironment complexity).

Specific aims are:

(1) To induce non—enzymatic collagen crosslinking using advanced glycation end-products (AGEs) on type-I collagen, enabling
precise control of ECM stiffness (target range: 5-10 kPa) to mimic the AGE—driven pathological crosslinking observed in human
NASH;

(2) To evaluate the phenotypic responses of key liver-resident cells (LX-2 hepatic stellate cells, PXB primary human hepatocytes,
sinusoidal endothelial cells (SECs), and THP-1 macrophages) within an AGE-crosslinked vascularized hepatic tissue (VHT);

(3) To create a physiologically relevant 3D platform for mechanistic studies of NASH progression and high—throughput drug
screening, ultimately accelerating the development of FDA-approved NASH therapeutics.

[FAZ#RB] (i)

The study was executed according to the three—phase experimental design detailed in the research protocol (“In Vitro Construction
of NASH Model.docx”):

Phase 1: AGEs Treatment of Collagen (Months 1-2)

Collagen type-I (2 mg/mL) was incubated with ribose (100~ 200 mM) or controls (no AGEs or BSA only) at 4°C in the dark for 5
days. Crosslinking efficiency and stiffness were quantified by fluorescence spectroscopy (Ex 360 nm / Em 440 nm),
pepsin/collagenase solubility assay, Coomassie Brilliant Blue SDS-PAGE, and rhometer measurement.

Phase 2: VHT Construction Using CAViTs Method (Months 3-4)

AGEs—pretreated collagen was assembled with LX-2 (5-10 % of total cells), PXB hepatocytes and SECs via the cell-assembled
viscous tissue by sedimentation (CAViTs) technique (0.2 mg/mL collagen + 0.5 mg/mL heparin), followed by embedding in fibrin gel.
Vascularized 3D tissues were cultured for 7-21 days and validated by immunofluorescence (CD31, albumin, & ~SMA) and H&E
staining.

Phase 3: NASH Induction and Preliminary Evaluation (Months 5-6)

VHTs were exposed to free fatty acids (FFA: 0.66 mM oleic acid + 0.33 mM palmitic acid) for 3 days. Phenotypes were assessed by
Oil Red O staining (lipid accumulation).

GG

3.1 Characterization of ribose—glycated collagen

Type-I collagen was glycated with ribose to mimic NASH-associated AGE crosslinking. Successful modification was confirmed by
increased AGE-specific autofluorescence (Ex 370 nm / Em 440 nm), higher—-molecular-weight aggregates on SDS-PAGE, altered
amide bands on FTIR, and elevated storage modulus (G” ) by rheology, confirming stiffness in the pathological 5-12 kPa range.
3.2 Glycated collagen impairs hepatocyte function and spreading

Hepatocytes cultured on ribose—glycated collagen showed dose—dependent defects. Inmunofluorescence revealed reduced
spreading and disrupted E—cadherin junctions; gPCR demonstrated downregulated CYP3A4, CYP1A2, and CYP2C9 expression; and
colony—formation assays confirmed smaller, fewer colonies. Higher collagen density at fixed ribose concentration further
exacerbated functional decline.

3.3 Glycated collagen selectively disrupts endothelial tube formation

In co—cultures on glycated matrices, SECs with hepatocytes displayed upregulated ZO—-1 yet significantly reduced tube length and
branching. Co—culture with LX—2 alone showed no change in tube formation. Triple co—culture (hepatocytes + LX-2 + SECs)
preserved overall vascular networks, indicating partial compensation by stellate cells.

3.4 Glycated collagen promotes intracellular lipid droplet accumulation

Hepatocytes on glycated collagen exhibited markedly increased lipid droplets (BODIPY staining) in a ribose—dose—dependent
manner, even without exogenous fatty acids, recapitulating NASH steatosis.

3.5 Establishment of a glycated—collagen—based vascularized NASH model

Ribose—glycated collagen was integrated into CAViTs—derived VHT and induced with FFA + LPS. The model displayed hallmark
NASH features: enhanced lipid droplets, elevated o —SMA (LX-2 activation), reduced CD31—positive vessels, and decreased
albumin expression, validating its utility for disease modeling and drug screening

[S#EDHBIXERTFTE] S ER SRR

Tentative title: “Engineering a Vascularized Hepatic Tissue with AGE-Induced Pathological Collagen Crosslinking for In Vitro NASH
Modeling.”

Content will present full CAViTs + AGEs model construction, mechanical characterization, recapitulation of NASH phenotypes, and
superiority over conventional FFA 3D systems. Emphasis will be placed on AGE-mediated viscoelastic changes and
mechanotransduction effects.

(SRORE] (& miEE

After the primary manuscript, supplement with screening data for clinical-stage NASH candidates (e.g., elafibranor, pioglitazone) to
demonstrate the model’ s superior sensitivity for detecting anti—fibrotic efficacy compared with existing platforms. Joint publication
with The Third Central Hospital of Tianjin and Osaka University (Matsusaki Laboratory) highlighting Sino—Japanese innovation in
vascularized and AGE—crosslinked NASH modeling.
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The core scientific objectives have been successfully fulfilled: ribose—mediated glycation of type-I collagen has been
optimized and fully characterized (fluorescence spectroscopy, SDS-PAGE, FTIR, and rheology confirming pathological
stiffness of 5—12 kPa); the glycated collagen has been integrated into the CAViTs workflow to generate vascularized hepatic
tissue (VHT); and lipotoxic induction (FFA + LPS) has produced hallmark NASH phenotypes, including enhanced lipid droplet
formation, LX—2 activation ( T & —~SMA), impaired endothelial tube formation, and reduced hepatocyte function ( | ALB and
CYP450). These results provide solid proof-of-concept for the model’ s ability to recapitulate AGE—driven pathological
collagen remodeling.

However, to meet publication standards, additional application—oriented studies are required—specifically head—to—head
comparisons with existing NASH models and functional validation using clinical-stage drug candidates. These steps are
essential to rigorously demonstrate the model’ s superior predictive power and necessity for NASH research and drug
screening. The supervising professor considers the current progress sufficient to begin manuscript preparation once these
targeted experiments are completed.

(5 3-1 ) GRatertymr i)

This study demonstrates high future potential. With no FDA—-approved drugs currently available for NASH, there is an urgent
need for more physiologically relevant in vitro models that can faithfully recapitulate pathological collagen remodeling, ECM
stiffening, and viscoelastic changes characteristic of human disease. By successfully integrating ribose-mediated AGE
crosslinking with the CAViTs vascularized hepatic tissue platform, the work addresses a critical gap in existing models. The
resulting platform not only reproduces core NASH hallmarks (steatosis, HSC activation, impaired vascular network formation,
and hepatocyte dysfunction) but also enables tunable control over ECM biomechanics, which recent studies have shown can
independently drive disease progression.

With further application—oriented validation, this model holds strong translational value for mechanistic research, high—
throughput drug screening, and evaluation of anti—fibrotic therapies. It also has excellent potential for high—impact
publications, international patent filing, and the establishment of a robust Sino—Japanese collaborative platform for advancing
NASH drug development.

[SBOBESKIVEE] G ERE 5

This platform shows strong translational potential for NASH research and drug development.

Short—term (3—6 months): Perform head—to—head comparisons with existing models and screen clinical-stage anti—fibrotic
drugs (e.g., elafibranor, pioglitazone) to confirm superior predictive power.

Mid—term (6—12 months): Achieve full humanization using hiPSC—derived cells and optimize post—glycation protocols for
improved vascular stability.

Long—term (1-2 years): File international patents, secure Sino—Japanese grants, establish high—throughput screening
pipelines, and develop patient—specific iPSC models.

Overall, this AGE—crosslinked CAViTs—VHT model will bridge the gap between current in vitro systems and human NASH
pathology, accelerating mechanistic studies and therapeutic discovery.
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