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Gastric remnant cancer (GRC) accounts for 1-2% of gastric cancers. However, the incidence of GRC after gastric
cancer surgery has been increasing because of the increased incidence of early gastric cancer through screening systems
and prolonged survival of patients with primary gastric cancer. The surgical procedure for RGC, especially lymph node
(LN) dissection, is considered difficult because of the various types of initial gastrectomy, the anatomy around the
stomach, the type of reconstruction, and range of LN dissection. However, the presence of LN metastases in patients with
RGC was one of the most important prognostic factors. According to UICC TNM staging system, a minimum of 16
harvested LNs is essential because stage migration and understaging of diagnosis can occur when the number of
harvested LNs is insufficient. However, the retrieved LN counts in GRC surgery are reported to be lower than in GRC
surgery, especially in patients who undergo radical LN dissection for the initial malignant disease. Thus, using the UICC
classification for GRC is deemed insufficient. Inflammation and nutritional marker like the neutrophil to lymphocyte ratio
(NLR) has been investigated as a potential prognostic marker in a variety of cancers. Elevated NLR is therefore
implicated in poor prognosis of patients with malignancy. However, the prognostic significance of NLR in GRC remain
to be determined. The aim of this study was to identify the predictor of prognosis by pretreatment NLR in patients with
GRC.

(FAERZ@] WrRsd)

Data from 50 GRC patients after surgery at the Shizuoka Cancer Center between January 2008 and December 2017
were reviewed retrospectively. We studied the association of NLR with 5-year OS(Overall Survival) and DSS(Disease
Special Survival). Types of tumor recurrence and causes of death in patients according to NLR were also evaluated. At
the same time, short-term outcomes like intraoperative bleeding, postoperative complications, and postoperative hospital
stay in different NLR group were compared.

(RR&] (ms)

The optimal cut-off point for NLR was 2.408 according to the time dependent ROC curve and patients with NLR >
2.408 group exhibited worse OS compared to patients with NLR< 2.408, but there is no significant difference about DSS
in two groups. We found that the association between the NLR and the first anastomosis method, pN stage, pTNM
stage and macroscopic type were statistically significant. In short-term outcomes, NLR-high group had more longer
operative time (309£90 vs 243+£70min, P=0.006) and more intraoperative blood loss (1026+1481 vs 4504+346ml,
P=0.039) than NLR-low group. According to the univariable analysis, NLR, adjuvant chemotherapy, tumor size, pT stage,
lymph node metastasis, pTNM stage and macroscopic type were associated with GRC prognosis. GRC patients in male,
malignant initial disease, CA199 normal or RO resection group, NLR > 2.408 exhibited worse OS compared to patients
with NLR< 2.408 (P < 0.05).

[SEOMIXFERTFE] S EikchkRmMHRD)
The data of gastric remnant cancer patients in recent years will also be included in the near future, and then the
correlation between NLR and 3 and 5-year OS, DSS will be analyzed again, and an SCI article will be published.

SHRORE] SIEmE
1. Study the basic characteristics of gastric remnant cancer in our hospital and search for relevant independent
prognostic factors.

2. Comparison of the prognostic role of NLR in Chinese remnant gastric cancer.

3. The role of nutrition-related indicators in the prognosis of remnant gastric cancer.
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During the six-month exchange period, the expected goals were basically achieved:
1. Fully observe and understand the application of da Vinci robot in gastric cancer surgery.
2. Understand the key surgical steps and methods of gastric functional surgery, such as pylorus-preserving radical

gastrectomy and double flap anastomosis of proximal stomach.

3. The research on the significance of NLR in gastric remnant cancer has been basically completed.

(FRFRtE] Goskitmagts)

1. Actively carry out robotic gastric cancer surgery in our hospital.

2. Carry out gastric cancer surgery with gastric function preservation as much as possible.

3. The clinical and basic research of gastric cancer will be further carried out in our hospital.

[[FEEXRAEOREFTE] (alEEm&EML)
1. Invite Japanese professor to our hospital for gastric robot surgery guidance.

2. It is planned to invite Japanese professors to our hospital for academic exchanges once a year.

3. Further communicate with our hospital, let the hospital organize relevant doctors in our department to study and
exchange at the Shizuoka Cancer Center in Japan

MrEAE - ()
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[(RBE®] EFAxER)

Chronic heart disease associated with ventricular hypertrophy and heart failure is one of the important
factors affecting the quality of life worldwide. Now many medications are available, inculding ACElI ARB
diuretics and also combination medication, such as Sacubitril/valsartan. However, some patients are still
suffered from the hypertrophy and chronic heart failure under the combination medications. The joint study
will explore the role of DDP Ill in hypertrophy and chronic heart failure through transverse aortic constriction
(TAC) model on DPP Il ko mice to Investigate the Potential Protective Effect of Dipeptidyl Peptidase Il on
Cardiac Hypertrophy and Chronic Heart Failure in KO Mice.

[fARAZRB] HRERD)

| am skilled in mouse ultrasound (Vevo 2100 Imaging System, FUJIFILM VisualSonics Inc.), cardiac perfusion
and tail intravenous injection. As a visiting associate professor appointed, | demonstrated the experiments
to undergraduates and doctoral candidates in Japan. Meanwhile, transverse aortic constriction (TAC) model
on DPP Il ko mice was established with microscope.

In the beginning, the TAC mice died of long-time surgery. Under more practice and the supervision by
professional staff, | finally learned how to control the surgery time. The echo of the TAC mice showed the
constricted aorta and higher speed of blood. Then weekly echo evaluation and necessary molecular
biological experiments were performed.

[R] (R)
1.TAC mouse model was established. 2. The echo scan confirmed the aortic arch constriction. 3. The TAC
mice showed the trend of cardiac hypertrophy. More experiments should be conducted.

[SEOBIXERTFE] (SEIEXRENHE])
If we got the positive results after increasing the amount of each group, we will submit the manuscript to
international conference and journal, focusing on the effect of DPP Il in cardiovacular system.

[SEDRE] (SEHIRT)
Investigate the Potential Protective Effect of Dipeptidyl Peptidase Ill on Cardiac Hypertrophy and Chronic
Heart Failure in KO Mice.




AEBRROOHRBENDERE. OFKE. OFRERODRAFEICDVTAERTTEL,
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[ERE] GxiztER)

Based on our primary data, we can conclude that DPP Ill shows its protective role on Ang-Il induced
hypertensive heart and cardio-protective effect in diabetic mice. However, the functions of DPP Il in the
cardiac hypertrophy and chronic heart failure have not been well elucidated to date. Therefore, the joint
study will explore the role of DDP Ill in hypertrophy and chronic heart failure through transverse aortic
constriction (TAC) model on DPP Ill ko mice. Weekly echo evaluation and necessary molecular biological
experiments will be performed, so as to provide direction for future translational application for DPP lIl. So
far we successfully performed the trail on wt. The DPP KO group will be carried out subsequently.

DIgskiE] Grskeyaraets)

Under the program, the basic research and networking between researchers in the country of alumni
association and in Japan will complement each other and jointly promote the research of DPP Il in the
field of cardiovascular diseases and diabetes. The granted project will strengthen cooperation with
international colleges and universities, promote the construction of high-level universities in China and
more closer exchange between departments. Under the funding support, further research on DPP Il will
be performed and promoted in the relevant mechanisms study, which will provide more basic information
and data to publish high level articles or present at international conference for short-term goal, and
promote the clinical and translational application of DPPIII for long-term goal. Related DPP Il clinical
observational research will be carried out under ethics committee approval if possible in future.

[FEZEERHARORETE] @EBHEERL)

| will maintain continuous multilateral cooperation and exchanges and hope to be a bridge to promote
medical communication and development in Japan and China. To be more specific, | will apply for national
projects and international cooperation projects to maintain continuous multilateral cooperation and
exchanges. Related DPP Il clinical observational research, which will be approved by the ethics committee,
will be carried out. | also plan to invite Japanese joint professor to give lectures in China and establish
regular student or doctor communication to expand their horizons and improve the overall levels of team
research in China. Meanwhile, | would like to participate in the academic seminars organized by alumni
association, assist off-line clinical and basic trainings for grassroots hospitals.

H5REBEZE: Pang Xiaoling FMJ 5(-'”(.7 @
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The limbs are first formed by cartilage, but when blood vessels invade and the cartilage is replaced by
bone, the terminal hypertrophic chondrocytes of the growth plate either die by apoptosis or differentiate
into osteoblasts and stromal cells. The aim of our joint research is to elucidate the function of Runx2 in

these processes.

(FAZEs2B] (i)

Before going to Japan, Professor Komori Toshifumi had already determined the topic of the joint
research for me. The joint research mainly focused on the role of the Runx2 in the process of
endochondral osteogenesis, and arranged for Assistant Professor Keiko Matsuzato to carry out the joint
research with me.

After arriving Japan, under the guidance of Professor Komori, I focused on reading a number of papers
on previous related research in the laboratory, and intensively read relevant papers on experimental
technologies such as CRISPR-Cas9 gene editing and Cre-Floxp gene recombination, and mastered the
basic principles.

After going to Japan, research was carried out step by step according to the established plan. The
research mainly includes two aspects. First, the preparation of conditional Runx2 gene knockout mouse
model; second, the culture of primary mouse embryonic osteoblasts and chondrocytes, and in vitro
transdifferentiation.

In vivo experiments, we completed the injection of CRISPR-Cas9 in mouse fertilized eggs, and
successfully replicated the FO and F1 generations and completely Runx2 knockout transgenic mice.

In in vitro experiments, primary cells have been successfully obtained, and stable gene transfection has
been partially completed.

Animal experimentation and cell experimentation skills have been improved, focusing on mastering
embryonic primary cell acquisition technology and lentiviral transfection technology; in terms of
instrument operation, focus on learning flow cytometer operation and gene sequencer operation.

The animal experiment induction training and animal ethics training have been completed in accordance

with the requirements of the graduate school.
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(RR] ()
(1) Generation of Runx2"""™ transgenic mice

Using genetic recombination and CRISPR/Cas9 technologies, we bred Coll0al Cre transgenic (tg)
mice that specifically express Cre in hypertrophic chondrocytes with Runx2 flox mice to generate

f1/f1 .
Runx2""“" mice successfully.
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(2) Expression of VEGF in osteoblasts and chondrocytes
In Runx2”™"® mice, VEGF expression in terminal hypertrophic chondrocytes was decreased, but
osteoblasts in bone collar strongly expressed VEGF, and vascular entry into cartilage was observed in the

same manner as in control mice.
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(3) The expression of SPP1, Collal, and Bglap osteoblasts and chondrocytes
In Runx2™cre mice, the expression of SPP1, Collal, and Bglap was higher than that in the control

mice, and apoptosis in terminal hypertrophic chondrocytes was increased.
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(4) Transdifferentiation from chondrocytes to osteoblasts
In Runx2""" mice, transdifferentiation from chondrocytes to osteoblasts did not occur, and primary
cancellous bone could not be formed during the embryonic period. Differentiated osteoblasts were

2VVCre mice after 6 weeks of

detected as osteoblasts in both cancellous bone and cortical bone, but Runx
age had normal levels of both cancellous bone and cortical bone. This was thought to be because it was

supplemented by osteoblasts derived from mesenchymal cells around the cartilage.

(5) Conclusion

From these experiments, VEGF expression of bone collar osteoblasts is important for vascular entry
into cartilage, Runx2 suppresses apoptosis of terminal hypertrophic cartilage cells, and Runx2 is from
cartilage cells to osteoblasts. Essential for differentiation conversion, this differentiation conversion plays
an important role in primary cancellous bone formation during the embryonic and neonatal period, but is
not essential for bone mass acquisition in adult mice, mesenchymal cells around cartilage It was clarified

that the derived osteoblasts play a major role in spongy bone and cortical bone formation.
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[SERDOBXERFE] SR CRENILD

The experiments have not been completed.

As it is completed, I could be listed in author of the paper.

SEOFRE] HIRNEH)
After returning China, I plan to carry out the research related to the regulatory effect of active

ingredients of Chinese herbal medicine on Runx2 enhancer in cooperation with professor Komori.
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Although the time is short, the task of cooperative research has basically been completed.

CIF3ktE] Gl agtt)
Six months is too short to complete a whole experiment and I cannot master some key technologies in
molecular biology. I hope to have the opportunity to come to the professor's lab to study again.
I will maintain a long-term and stable cooperative relationship and teacher-student relationship with

professor.

[RE®ERAEORRAFTE] (5EEHEEMLD)
I plan to apply for the National Natural Science Foundation of China International Cooperation Project
with Professor Komori. The research topic is related to the regulatory effect of active ingredients of

Chinese herbal medicine on Runx2 enhancer.

MEEBEE
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(ARE#I] @reEm)

1. Are the presence and distribution of attenuated plaques correlated with SB damage?

2. The relationship between the carina angle and the the bifurcation carina shift observed by ivus
3. Differences in assessment of LCX ostium between oblique views from LAD and direct views from LCX
4. For <50% LCX ostium stenosis, does oblique view affect evaluation of SB damage after provisional
stenting

(BFRER] WAz

Before coming to Japan, the preliminary research topic was The clinical applications & results of
OCT/IVUS in the treatment of complex left main lesions. After arriving at the Sapporo Heart Center,
it was found that there are more than 2, 000 cases of 0CT/IVUS cases every year. Faced with such a large
amount of data , hoping to do some more detailed work. After repeated |iterature review and repeated
discussions with Professor Tadano, the current research topic was finally determined: Feasibility of
IVUS pul ling back from the LAD to assess acute LCX ostium damage after provisional stenting in non-true
left main bifurcation lesions

(RR] ()

In this study, Professor Tadano did a lot of work, helping me to screen the patients whomet the enrol Iment
conditions, and provided the database and computer. [ carefully studied the software EchoPlaque for
analyzing IVUS/0CT, and performed image analysis on the imaging data of some cases

(SROMIXERFTE] BRIBICRENILD

It will take about 6-12 months to complete this project, and plan to publish 2-3 papers. The joint
research units are Sichuan Provincial People’ s Hospital and Sapporo Heart Center.

(SHRDOFRE] (&EmRm)

The time of 6 months is too short. This cooperative research project is just a good start. After

returning to China, it will continue to develop along the application of coronary artery imaging

in complex lesions, including the left main lesion of this cooperation. It may be extended to oth
er complex lesions, such as bifurcation lesions, GTO lesions, and so on. In addition, functional

tests such as FFR, CT perfusion imaging, and MRI perfusion imaging can be combined for further re
search.
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GERE] GabriEi)

The time of 6 months is too short, this cooperative research project is just the beginning,
and will continue to expand along the application of coronary artery imaging in complex
lesions. Within 6 months, a detailed research plan was determined, professional coronary
artery image analysis software was learned, and some image analysis of case data was
completed. This cooperative research has achieved the expected goal.

CRRME] CRokirrfstt)

After returning to China, continue to complete the research plan determined by this joint
research project, and expand to other complex lesions, such as bifurcation lesions, CTO
lesions, etc.

(RERERHAEORRFE] (HEEHEIEMLD

The Sapporo Heart Center in Japan has a large number of coronary intervention cases every
year, and the application rate of coronary intraluminal imaging is almost 100%. It has
accumulated rich experience in complex coronary artery lesions and imaging examinations.
Although Sichuan Provincial People's Hospital has about 2,000 patients undergoing
coronary intervention every year, the utilization rate of coronary intraluminal imaging
is still low, only about 20%. It will take about 12 months to complete the patient
enrol Iment after returning to China. During this period, we will discuss and communicate
with Japanese PCI experts online and offline, and invite Japanese PCI experts to Sichuan
Provincial People’ s Hospital for guidance and to complete the research together . And
based on this, expand the application of IVUS/OCT to other complex coronary arteries,
such as patients with acute coronary syndrome, calcified lesions, and GTO lesions. Hope
to establish long—term cooperation and exchanges with Sapporo Heart Center in the future.

MREEE
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(AZREI] @rE )
Severe health care—associated infections called nosocomial infection are progressively increasing, which
account for hundreds of thousands of deaths annually, and its projected increase has prompted the World
Health Organization to recognize this as a major global health threat. As a carrier of pathogenic bacteria
and other pollutants, the medical environment plays an important role in the transmission of nosocomial
infections. The purpose of this study is to build a simple, efficient and fast monitoring system for the

medical environment, which can control the pollution in the medical environment and serve as an
indicator for evaluating the quality of improvement measures, thereby reducing the incidence of
nosocomial infections.

(FAZRRB] (s
We found ATP-based bioluminescence measurement to monitor contamination in medical environments
was the ideal monitoring method. The advantages of this technique include its simplicity and ease of use,
the ability to acquire real-time quantitative results and to provide direct, objective instantaneous feedback.
We conducted a 3-month prospective study to evaluate the ATP-based bioluminescence measurement on
ICU environmental contamination and colonization by different sampling steps from July, 2022, to
September, 2022.
1.Sampling time: Sampled 5 times (2022.07.28, 2022.08.10, 2022.08.23, 2022.09.05, 2022.09.15).
2.Sampling sites: Six frequent touch point (FTP) sites of each bed unit (16 bed units) were sampled: bed
rail button, infusion pump, sheet (head area), plastic outer package of nurse recording book, mouse of
computer and portable monitor handle and other FTP sites of public place.
3.ATP-based bioluminescence measurement: The ATP-based bioluminescence measurement was
performed with lucipacTM pen (Hygiene monitoring device, Swab test, Kikkoman Biochemifa Company,
Tokyo, Japan) and Lumitester PD-30 (Kikkoman Biochemifa Company, Tokyo, Japan). On each surface of
FTP, an area was sampled using the swab and get the measured value.
4. Unifying and standardizing the measurement: (1) Sampling area: Different articles give us different
answers. We would find the sampling area to better reflect the real situation. (2) Swab wiping times: In
this study, during different sampling processes, different swab wiping times were taken and then compared
the results. (3) Select measured value: In the recent sampling, it was found that for the same swab, the
values obtained from continuous measurement were different. We would find out which value was the
most accurate.

GEINCES)
1. By sampling and testing 400 swabs, we obtained the ATP-based bioluminescence measurement values
of FTP in the ICU ward.
2. We unified and standardized the implementation of ATP-based bioluminescence measurement.

(SERDOBIXERFTE] SR CREMILD
A paper on ‘Unifying and Standardizing Implementation of ATP-Based Bioluminescence Measurement’
(the title of the paper may be changed as appropriate) is being written, and one SCI article is planned to be
published.

SHRORE] SJEMmEm)
With a unified and standardized sampling process of ATP-Based Bioluminescence Measurement,
prevention and control program for nosocomial infection can be quickly and accurately evaluated in the
future. Future project will mainly focus on the innovation and implementation of various nosocomial
infection prevention and control program.
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GERCE] Ghbrtsn)
In the past three months, we have completed the sampling of 400 swabs and obtained the ATP-based
bioluminescence measurement value of FTP in the ICU ward. We standardized and unified the
implementation of ATP-based bioluminescence measurement. Because of the impact of COVID-19,
specific measures for specific nosocomial infection prevention and control were not judged with the
ATP-based bioluminescence measurement.

CRFRME] CRokimragtt)
With standardized and unified sampling procedures, the clinical application of the ATP-based
bioluminescence measurement will receive more and more attention. In view of its various advantages,
the ATP-based bioluminescence measurement of nosocomial infection prevention and control will be
more convenient, faster and cheaper.

[FERERAEORMFTE] (HEEHEEMLD

One of professor NAKADA's research focuses is the study of infectious diseases in ICU, including
severe sepsis, sepsis and septic shock. The frequency of nosocomial infection varies between 13 and
34.6% and is much higher in ICU in particular. How to ensure that infectious disease patients in the same
department don't infect each other is an important part of mutual learning and communication. For me,
there are two main benefits of cooperation with professors NAKADA. On the one hand, if the future
project about nosocomial infection prevention and control can be implemented and it could become two
centers research, the study will be more convincing. On the other hand, there are 37 beds in the ICU
(excluding EICU) of my department, and more than 2,000 patients are treated in ICU each year. We can
carry out additional extensive clinical research with professor NAKADA.

MREEE
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Study on prevention and control measures to reduce nosocomial infection
MET—Y in intensive care units : unifying and standardizing implementation of
ATP-based bioluminescence Measurement
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Application of ICG fluorescence in laparoscopic hepatobiliary surgery
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(AEBERI] wrseH )
To identify liver tumor, display extrahepatic bile duct, delineate |iver segment and evaluate
the patency of target arteries using intraoperative ICG staining during laparoscopic or robotic HPB
surgeries.

[(BARZBE] (wrgid)

Identification of liver tumors: ICG was intravenous administration the day before operation with
a dosage of 0.25mg.

Visualization of the bile duct: 2. 5mg of ICG was administrated intravenously half an hour before
inspecting the extrahepatic bile duct. The fluorescence laparoscope was placed above the hepatoduodenal
|igament or hilar plate. The bile ducts were identified by their fluorescence after changing the
ful l-color mode to fluorescence mode or fused-color mode. To detect the bile leak of the cut surface,
the fluorescence l|aparoscope was placed toward the cut surface 30 minutes after ICG administration
intravenously.

Positive and negative liver staining: 0.025mg/mL of 1CG was slowly injected into the target portal
vein under the 10US guidance. when necessary, combined feeding portal veins were synchronously injected
to indicate the tumor-burden subsegment. Negative staining: 2.5mg of ICG was administrated
intravenously after occluding the target glissonean pedicle.

Evaluate patency of peripancreatic arteries: after temporarily clamping the managed arteries
2.5mg of 1CG was administrated intravenously and the target arteries were examined with fluorescence
visualization. The patency of target arteries were evaluated by the fluorescence intensity

(RR&] (B

Fig 1. Hepatocellular carcinoma with a heterogeneous fluorescence staining within tumor
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Fig 2. Colorectal liver metastasis with a rim-staining fluorescence

Fig 3. Intrahepatic cholangiocarcinoma with a peritumor staining
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Fig 4. Positive staining of segment 7 lateral/medial
P7 branches injection with indigocarmine (5SmL), ICG (0.25mg) and Sonazoid (0.1mL)

Fig 5. Negative staining of S5 for hepatocellular carcinoma
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Fig 6. Negative staining of left hemihepar for intrahepatic cholangiocarcinoma

Fig 7. Evaluate the blood flow in PHA using ICG visualization after temporarily blocking GDA during
Lap-SSPPD for pNET (G1)
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Fig 8. Identify the CBD with ICG cholangiography in Lap-SSPPD for pNET (G1)

[SEDBIXHERTFE] GELCEEKTR)
The manuscript with a title “ICG Imaging—guided Laparoscopic HBP Surgery” has finished.

[§&DRE] S IEmifs)
The utilization of 1CG staining to intraoperatively indicate the bile ducts in the liver cystic
wall during laparoscopic liver cyst surgeries. Visualization of the bile duct in the cystic wall will
facilitate secure the bile ducts and prevent postoperative bile |eak.
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GERE] Ghztsm)
The research objects have achieved. In addition, I have learned a lot of surgical
skills and techniques in HPB surgeries via clinical observation.

] CGokimraett)

[ will expand the utilization of ICG for laparoscopic HPB surgeries, such as direct
ICG cholangiography, ICG evaluation of |iver perfusion.Moreover,1 will apply the
operative skills and techniques that I learned here to get a “bloodless” operation.

[FERARMEOREFTE] (BEEKAERL)

I planed to keep in touch with professor Hasegawa and his colleagues. With their
guidance, 1 will widespread utilize the 1CG fluorescence imaging for laparoscopic HPB
surgeries. With our large number of cases, wewill set a joint research program and complete
it as soon as possible.

MEEEE 7% /&Q’g\
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identified from phenotype genome-wide association studies
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Hypospadias is among the most frequently congenital diseases in the male reproductive system. It is also a serious public
health concern with lifelong impacts on the urinary function, fertility and psychosocial well-being of affected individuals.
The overall goal of this study includes:
1. Pleiotropic effects underlying hypospadias: Quantifying the robust genetic associations between hypospadias and
other phenotypes from Japan and European BioBank (159 diseases, 38 biomarkers and 23 medication usage), which
might provide important insights into the mechanisms driving hypospadias and follow-up.
2. Meta-GWAS of hypospadias: Systematically investigate hypospadias risk—associated gene variants in Chinese and
Japanese cohort through meta-GWAS analysis.

(BFRfEE] @rcsid)

1. Pleiotropic effects underlying hypospadias: Recently, population-based phenome-wide association studies (Phe WASs)
with a wide range of phenotype data, including biomarkers and medication usages have provided opportunities for
generating effective biomedical hypothesis. In the present study, we analyzed 220 deep-phenotype genome-wide
association data sets (159 diseases, 38 biomarkers and 23 medication usage) from BioBank Japan (BBJ) (n=179,000), UK
Biobank and FinnGen (nw=628,000), and an independent European women cohort (n=43,568) to investigate pleiotropic
loci of known single nucleotide variants (SNPs) that are significantly associated (p <5 x 10*) with hypospadias based on
genome-wide association study (GWAS) analysis in European and Chinese population.

2. Meta-GWAS of hypospadias: we investigated current known hypospadias risk associated SNPs among European and
Chinese cohort. For GWAS hypospadias in Japanese cohort, we will get the result soon.

3. With the help of Professor Koichi Matsuda, I also participated in international conferences “The 81st Annual Meeting
of the Japanese Cancer Association” and “The 67th Annual Meeting of the Japan Society of Human Genetics”.

(RR] ()
For pleiotropic effects underlying hypospadias:
Based on PheWASs data sets, for the disease code-focused PheWAS, we identified one SNP rs2999052 at the EEFSEC
locus was significantly associated with “prostate cancer” (ICD-10 code C61) in BBJ and European population [pcombpine =
1.0x107"3, odds ratio (OR) = 1.11 (1.08-1.14)]. For the biomarkers PheWAS, we identified 12 associations from 7 SNPs
with 10 biomarkers (p <5 x 107®). One of the top associated major category of biomarkers was anthropometric category,
including associations with height levels (/IGFBP3, CCDC26 and DGKK variants) and body weight (DGKK variants).
Another top significant associated category was blood cell (SP/ variant), including hemoglobin levels, mean corpuscular
hemoglobin, mean corpuscular volume and red blood cell count. We also identified significant associations with alkaline
phosphatase, calcium, systolic blood pressure, and serum creatinine. These measurements represent aspects of
hypospadias state and are important decision-making elements for future managements and clinical diagnoses.
[SEROBMIXERTFE] SERCRENITRD)
1. For the part of pleiotropic effects underlying hypospadias, we plan to publish a paper together in next few months with
the proposed paper “Insight into pleiotropic effects underlying hypospadias identified from phenotype genome-wide
association studies”;
2. Meta-GWAS of hypospadias: we are still working for it, but we plan to publish a joint paper together.

SEOFRE] SEmEg)
Finish the uncompleted Meta-GWAS of hypospadias, including:
1. To investigate the potential genetic associations with hypospadias risk in Asian population based on meta-GWAS
analysis using Chinese and Japanese cohort;
2. To evaluate the functional impact of hypospadias associated risk variants and biological processes mediated by the
hypospadias associated risk genes;
3. To define the clinic characteristics and molecular determinants of external genital development to advance
understanding of the genetic etiology of hypospadias;
4. To sum susceptible genetic variants and provide individual risk measures.
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GERCE] Ghbatsn)
Despite that our joint research related to Meta-GWAS of hypospadias is ongoing, we have already carried out amounts
of joint research involving to phenome-wide association studies. In summary, our joint research identified a wide range
of phenotypes as possibly shared the common genetic risk factors with hypospadias. This study would provide
opportunities for generating effective biomedical hypothesis.

Opverall, we achieved 90% of our expected goals.

(RFskiE] CRokivnragts)
During my stay in Professor Koichi Matsuda’s lab, we conducted a lot of population-based phenome-wide association
studies (PheWASs) with a wide range of phenotype data, including biomarkers and medication usages. Based on this
knowledge, we systematically investigated the pleiotropic effects underlying hypospadias. A future direction is to further
address the impact of variants on individuals with hypospadias and link that back to diagnosis, trait associations,
follow-up and their treatment. Therefore, we will carry out a series of cooperation on this basis in the future.
In addition, we will apply international joint program together, such as "A3 Foresight Program" among JSPS, National
Natural Science Foundation of China (NSFC).
Furthermore, we hold national pediatric urology conferences and genetic related conferences in China every year. [ will
invite Professor Koichi Matsuda to join our conferences in the near future.

[REEXRAEOERFFE] ()5 ERLD)
According to our current progress, we will have cooperation in the following aspects:
1. We are submitting a paper related to “pleiotropic effects underlying hypospadias”. Since it takes a long time to finish
the submission of paper, we will continue our work after I come back to China.
2. We are still on working for the “Meta-GWAS of hypospadias”.
3. In the long run, I will conduct the genetic cohort study of birth defects and urology-related diseases in the Chinese
population. It is important to combine the Chinese and Japanese cohort together to investigate the genetic risk factors
associated with Asian people. Since we have lots of common sense to launch such a project, we will initiate such kind of
project.
4. According to our current joint research progress, I would like to establish a joint laboratory between our lab and
Professor Koichi Matsuda’s lab in the near future.

MRELE ZW
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(BFEBBI] W H )

The correlation between the severity of androgenetic alopecia and the level of androgen in peripheral
blood and body weight.

Androgenetic alopecia(AGA) is a common medical problem worldwidel. Previous research results
have partially demonstrated that genetic factors and androgens are the main causes of AGA in which the
testosterone plays a key role. We have also clinically observed that obese individuals seem to be more
prone to AGA. However, the correlation between the levels of testosterone in peripheral blood and the
severity of hair loss and the body weight of patients with AGA is unclear. Therefore, we proposed the
research subject that whether there is a correlation between the levels of peripheral blood testosterone and
the severity of hair loss and the body weight of patients with AGA. If the correlation can be clarified, the
methods of prevention and treatment for AGA will be helpful to explore.

(AR ZB] @rrgid)

In the outpatient clinic of Juntendo University Hospital, BASP score was used to measure the severity
of hair loss in newly diagnosed AGA patients. This work was carried out simultaneously in the
dermatology department of Juntendo university hospital and the dermatology department of the second
affiliated hospital of Xi'an Jiaotong university.

Because the dermatology department of Juntendo University Hospital did not detect androgen levels in
peripheral blood of AGA patients, more data were obtained from the Second Affiliated Hospital of Xi'an
Jiaotong University. At present, the work is still in progress.

[(RR] ()

Up to now, part of the data collection has been completed. Due to insufficient sample size, the research
work continues.

SROBXERTE] SR CRFEMIL)

After all the research work is completed, the academic paper will be written and published jointly with
the co-investigators of the dermatology department of Juntendo University Hospital.

SROFRE] (R

First of all, the current project will continue after my return to China until it is completed and the paper
is published. The current study will just confirmed whether the correlation between the severity of
androgenetic alopecia and the level of androgen in peripheral blood and body weight.

If there is a positive correlation between the severity of androgenetic alopecia and the level of
androgen in peripheral blood and body weight, then on this basis, further study about its mechanism will
be conducted.
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GERE]) Gabrfsm)

The content of the established subject had been completed partially. The sample size is not enough
and the further research works continue in China.

(k] CGlokimmragts)

The collaborative research will be fully completed 1 Juntendo University n the future. Although the
number of AGA patients observed the dermatology department of Juntendo University Hospital is
limited, there were a large number of AGA patients in China, which can fully make up for the lack of
sample size. In this way, the original collaborative research goals can be achieved.

(RERXFEAEDORETE] (FEEEEML)

The exchange and cooperation platform will be built through this joint research. After finishing this
research subject, and returning to my country, the experts in dermatology department of Juntendo
Hospital, including other Japanese scholars, will be invited to China for academic exchanges in
appropriate opportunity. The young doctors in China may be sent to universities in Japan for further
study. We will make efforts to improve the level of Chinese medical care and to promote the cooperation
between Japan and China in the field of medicine friendly.
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(AZREMI] @rE )
Does Prostatectomy Have an Impact on Prognhosis in Prostate Cancer Patients with advanced prostate
cancer.
(BAERZ@] WrRgd)
Limited data show patients with advanced prostate cancer (PCa) (T3-4 NOMO, or any T NIMO, or any T any NM1)
accept radical prostatectomy (RP), cytoreductive prostatectomy (CP), or RT plus systematic treatment benefit
more from systematic treatment (ST) only, especially for the patients with oligometastatic PCa or mCRPC. In my
department at Fujian Provincial Hospital in China, our team has done several cytoreductive RP plus ST for patients
with mCRPC, and some of them show symptoms, PSA, and rPFS benefits. But not all of them benefit from this
combination therapy, and their OS compared with those accepted ST only remains unclear. Thus, we had a
retrospective clinical study to explore the outcomes of patients with advanced PCa treated by RP or CP plus ST
(combination therapy, ComT), compared with that of ST only (monotherapy, MonT). We included patients with
PCa from Juntendo University, if necessary, as well as patients from my hospital and public database such as
Surveillance, Epidemiology, and End Results (SEER). The inclusion criteria were as followings: (a) patients were
confirmed as PCa by pathological examination; (b) the data for the study are available. The patients were enrolled
in this study only when they meet all the above items. If they had hematological malignancies, other solid
malignant tumors, several other diseases, or mental disorders were excluded. We presented our own evidence
about the benefits of RP or CP plus ST for patients with advanced prostate cancer. Subsequently, we analyzed
which kind of these patients may benefit from ComT, to indicate how to select favorable patients for ComT,
especially for the young patients with CRPC.
[RR] (s
We retrospectively used the SEER database and conducted a propensity score matching (PSM) study to
investigate survival benefits and influencing factors of CDS in patients with PCa, especially for those with
advanced PCa. Finally, 19,729 cases were included. Patients who were recommended CDS had lower stages of
disease (81.01% vs. 77.32% at stages | and Il, p<0.01) than those who were not recommended CDS. It was primarily
age, diagnosis year, cancer stage (American Joint Committee on Cancer Staging System), Gleason score, race, and
home location and prostate-specific antigen, that influenced whether CDS was recommended or not (all p<0.05).
Patients with PCa had lower rates of cancer specific mortality (CSM) and overall mortality (OM) when CDS was
performed (CDS performed=CDSP). The unselected patients with CDSP decreased both rates of CSM by 79% and
OM by 26% (both p<0.001). CDSP also benefited the young patients (with age =74 years old) with stage IV
disease, promoting a rate decrease by 28% in CSM and by 31% in OM (both p<0.001). We found a decline in CSM
and OM for unselected patients with PCa and patients less than 74 years old with stage IV disease. CDS as part of
a multimodal treatment concept should be considered for an alternative treatment for patients with advanced
PCa.
([SERDBIXHERFE] SEik TR
We finished several papers’ data analysis and paper writing. They are presented as followings:
1. Analyzing the survival benefits of cancer-directed surgery for patients with prostate cancer. a
population-based and propensity score matching study
2. Comparison of survival outcomes and risk factors between ductal carcinoma of prostate and acinar
adenocarcinoma of prostate: a population-based propensity score matching study:
European Urology Open Science, status: accepted.
3. Comparisons of cancer-specific and overall mortality in patients with biopsy- and TURP-diagnosed prostate
cancer: a real-world propensity score-matching study
SEOZRE] LR NEH)
I will continue to explore public databases, learn new software and new methods of statistical analysis, such as R
language and R studio, establish a long-term cooperation with Juntendo University. If possible, | would like to
make a further study in USA in the next one or two years.
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(ZERE] Ghbribon)
We have accomplished the pre-determined co-research goals, and we also extended the research directions.
Firstly, this joint research gives us an important impact on the diagnosis and treatment of locally advanced
prostate cancer in our hospital, and will help us to better formulate the best diagnosis and treatment plan for

these patients. Secondly, we have finished three papers and one of them has been accepted for publication in
European Urology Open Science.

CRFRME] CRokfmragtt)
The experience and results of this joint research help me to carry out clinical randomized controlled studies of
prostate cancer and provide basic theoretical basis after returning to China. It will help me to obtain more
research funds, to conduct more in-depth scientific research. | will also continue to explore public databases,
learn new software and new methods of statistical analysis, such as R language and R studio.

[[FERARMEOREEFTE] (ul G0 & EHL)
We will establish a long-term cooperation between Juntendo University and Fujian Provincial Hospital. If

possible, | would like to make a further study in Yale university recommend by professor Shigeo Horie in the next
one or two years. In addition, we will make further co-studies in urinary cancers.

MREEE
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(BARBRI] WA
1. Learn pediatric liver transplantation techniques from NCCHD, such as vascular anastomosis, treatment
of portal vein insufficiency, and two segment graft for liver transplantation.

2. Learn comprehensive treatment measures of liver transplantation for children with liver malignant
tumors and genetic metabolic diseases, so as to expand the poor of liver transplantation in our hospital.

(ARBE] Wz

During my research, I participated in the preoperative, intraoperative and postoperative diagnosis
and treatment of 25 pediatric liver transplantation cases, including one small intestine
transplantation. Among them, Professor Kasahara and his team conducted in—depth research and discussion
on the extremely rare COACH syndrome, and completed the diagnosis and treatment process with liver
transplantation as the main treatment scheme, including preoperative diagnosis, surgical scheme design,
surgical process operation and postoperative management. In view of the fact that COACH syndrome is
extremely rare in the world, and NCCHD has 3 cases of liver transplantation treatment experience of
COACH syndrome, it is believed that it is valuable to publish case reports

[RRR] (#)
Under the guidance of Professor Kasahara’s team, <<The role of liver transplantation for COACH
syndrome: A review of the literature>> so far has completed the third revision.

SEODBXRERFTE] BEvrrEmiH)
It is planned to translate and publish books written by Professor Kasahara’ s team in China:<< Pediatric
Liver Transplantation>>, <<Pediatric Liver Transplantation Techniques>>, and <{Liver Transplantation
Manual OF NCCHD >>

[$&DRE] S IEriRs)
Summary and report of cases of liver transplantation combined treatment for rare diseases such as liver
malignant tumors and genetic metabolic diseases

2 -100-
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(ERE]

The specific case of this joint study is COACH syndrome. As a typical genetic metabolic disease,
only 9 cases have received liver transplantation worldwide, which can be considered that the treatment
of this disease is still in a blind area. In recent years, there are 3 cases of liver transplantation
for COACH syndrome in NCCHD. Therefore, we jointly wrote the paper <<The role of liver transplantation
for COACH syndrome: A review of the literature>> to summarize the characteristics of this rare disease
and discuss the role of liver transplantation in treating this disease

EEP 3k
NCCHD takes liver transplantation as the main measure to treat children’s genetic metabolic
diseases as the biggest feature, and has gathered the most complex cases in Japan, with rich experience
in treating children’s genetic metabolic diseases. Hunan Children’s Hospital is the largest
specialized hospital for children in five provinces in central and southern China. There are also
many cases of genetic metabolic diseases, but the treatment methods are limited. It can conduct deeper
exchanges and cooperation with NCCHD.

[IFEZERMEORERRTFE]

Professor Kasahara was hired as the distinguished professor of our hospital to guide the further
development of our liver transplantation project, mainly to expand the poor of liver transplantation,
especially the implementation of liver transplantation treatment measures for liver malignant tumors
and genetic metabolic diseases. We will discuss with the NCCHD before and after surgery, and jointly
write relevant papers.

MEEEE :
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(ARE /] @ E )

(1) Improve the understanding, prenatal diagnosis and treatment ability of various fetal malformations
and diseases;
(2) To learn the methods of intrauterine treatment and the ability to deal with complications.

(BARZ@] g

(1) Participate in the sonographic scan and consultation of outpatient with fetal structural
abnormalities.

Participate in the examination and treatment of inpatients.

Study various invasive prenatal diagnostic puncture, including amniocentesis and CVS.

Learn various fetal intrauterine treatment techniques, including FLP, RFA, Thoraco—amniotic

—_ o~
AW N
= = —

shunting, amniotic fluid infusion and amniotic fluid reduction, etc.

(5) Watch and review surgery videos

(6) Professional book reading and literature review.

(7) Participate in the meeting of multidisciplinary team.
(8) Attend academic conferences

(RE] 0&H)

(1) Through learning, I have understood the diagnosis and treatment process of fetal ultrasonic
structural abnormalities in Japan.

(2) Through learning, I have a deeper understanding of various fetal therapy techniques

(3) Through communication, we have new ideas for research and paper writing

(4) Establish friendship with Japanese scholars through exchanges

(SEROBIXERTE] G CREMID

(1) Plan to sort out and write a paper on some special data during the study period.
(2) VWrite a case report on special cases encountered.

(SERDEE] &1

The relationship of nuchal translucency thickness in first trimester and congenital diaphragmatic
hernia.

I retrospect 118 cases of isolated congenital diaphragmatic hernia, which also performed NT
examination in first trimester from 2013 to 2021 in my hospital. There found 4 cases of NT thickening,
which NT values 2.82mm, 4.3mm, 2.89mm and 2.9mm respectively. Thus, the borderline increasing NT
thickening may be used as a predictor of isolated diaphragmatic hernia in first trimester.

The current data of this study is too little, so we need to expand the sample size to better conduct
correlation research.

Some cases of congenital diaphragmatic hernia diagnosed early can be referred to NCCHD for
intrauterine surgery.
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Prenatal diagnosis and intrauterine treatment of fetal anomalies and

HRT—< disease
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Comparative study of laparoscopic anatomical liver resection guided by
indocyanine green fluorescence imaging and intraoperative ultrasound
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Center Hospital of the National Center for Global Health and Medicine

HEARERS - KB
G FIBT 78 k44 /A 55 )

Norihiro Kokudo, President
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. 2oL F - The Japanese Chinese Medical Association.
(;ﬂ;;:;u) Communication meeting of Japan China Sasakawa Medical
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T—< (@H) : 1.Unravelling the emerging niche role of hepatic stellate
cell-derived exosomes in liver diseases;2. A well-matched marriage of
immunotherapy and radiofrequency ablation to reduce the relapse and progression of
hepatocellular carcinoma;3. Hepatic stellate cell exosome-derived circWDR25
promotes the progression of hepatocellular carcinoma via the
miRNA-4474-3P-ALOX-15 and EMT axes; 4. A clinical observational study on the
application of enhanced recovery after laparoscopic pancreaticoduodenectomy

EEHL (WEH4) : Rui Liao

MEE54 (ITI4) : 1. Journal of Clinical and Translational Hepatology; 2. BioScience
Trends; 3. BioScience Trends; 4. Frontiers in Surgery
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(AZE W] @ HI)
To investigate the safety and feasibility of laparoscopic anatomical |iver resection in hepatocellular
carcinoma guided by indocyanine green fluorescence imaging and intraoperative ultrasound in clinical
practice.

(BARIZIB] BFsid)
The patients enrol led in the study are from the Hepato-Bi liary-Pancreatic Surgery Division, Department
of Surgery of the University of Tokyo. In this study, the patients are pathologically diagnosed with
primary HCC and underwent laparoscopic anatomical liver resection in hepatocellular carcinoma guided
by indocyanine green fluorescence imaging or/and intraoperative ultrasound. The inclusion and exclusion
criteria: (1) all patients have valid and reliable laboratory test data; (2) no preoperative
extrahepatic metastases; (3) no anticancer treatments before the operation; (4) curative resection
of all tumor nodules; (5) complete patient records and fol low-up data. the patients qualified for this
study are divided as three groups fluorescence imaging group, I0US group, combination of fluorescence
imaging and I0US.

(RCR] ()

1) Yin KL, Li M, Song PP, Duan YX, Ye WT, Tang W, Kokudo N, Gao Q, Liao R. Unravelling the

emerging niche role of hepatic stellate cell-derived exosomes in liver diseases. Journal of Clinical

and Translational Hepatology, 2022, Accepted (IF: 5.06)

2) Liao R, Song PP, Duan YX, Ye WT, Yin KL, Kang MQ, Yu YX, Yang J, Tang W. A well-matched
marriage of immunotherapy and radiofrequency ablation to reduce the relapse and progression of

hepatocellular carcinoma. BioScience Trends, 2022: DOI: 10.5582/bst.2022.01373. (IF: 9.08)

3) LiuL, Liao R, Wu ZJ, Du CY, You Y, Que KT, Duan YX, Yin KL, Ye WT. Hepatic stellate cell
exosome-derived circWDR25 promotes the progression of hepatocellular carcinoma via the

miRNA-4474-3P-ALOX-15 and EMT axes. BioScience Trends, 2022, 16: 267-281 (IF: 9.08)

4) Liao R, Li JC, Chen J, Wei XF, Chen J, Yan X. A clinical observational study on the application of
enhanced recovery after laparoscopic pancreaticoduodenectomy. Frontiers in Surgery. 2022, 9:

961161. (IF: 2.57)

(SEDBIXHERTFE] SR CRERITR)
Another article is under review by a medical journal.
($RDFEE] B JaEmim)

After the end of the period of the grant, I will continue to contact and cooperate with Professor
Kokudo on the liver cancer project and further to expanse this research
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GERE] Gabatsng
Four articles were published on scientific international journals.

CRFsRM] Gekmmraett)
We continue to publish 1 article on scientific international journals.

[REREXRMEOREAFE] (HEHEKAERL)
1. In 2 years, we plan to develop 1-2 projects about the study on the prognosis of patients with
HCC after curative resection based on clinical and experimental data which are form Chinese and

Japanese hospitals.

2. Moreover, Professor Kokudo and his teamwill be invited to visit our center and other Chinese medical
centers for 1-2 times every year. During academic exchange, Professor Kokudo will help us to improve
our surgery and academics abilities.

MEEBE :
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- Comparative study of laparoscopic anatomical |iver resection guided by

[ =]
HART—Y indocyanine green fluorescence imaging and intraoperative ultrasound
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FHRERSRIDEZESN A RS A2 Z XK FBL. SS(CERSDOXIBEZT TS5 ADRIYZRRI DIEN TSN,

® Liao R, Li JC, Chen J, Wei XF, Chen J, Yan X. A clinical observational study on the application of enhanced
recovery after laparoscopic pancreaticoduodenectomy. Frontiers in Surgery, 2022: 9:961161.

® Liu L, Liao R, Wu ZJ, Du CY, You Y, Que KT, Duan YX, Yin KL, Ye WT. Hepatic stellate cell exosome-derived
circWDR25 promotes the progression of hepatocellular carcinoma via the miRNA-4474-3P-ALOX-15 and EMT
axes. BioScience Trends, 2022: 16: 267-281. (Co-first and corresponding authors)

® Liao R, Song PP, Duan YX, Ye WT, Yin KL, Kang MQ, Yu YX, Yang ], Tang W. A well-matched marriage of
immunotherapy and radiofrequency ablation to reduce the relapse and progression of hepatocellular
carcinoma. BioScience Trends, 2022: 16(5): 377-380. (Corresponding author)

® Yin KL, Li M, Song PP, Duan YX, Ye WT, Tang W, Kokudo N, Gao Q, Liao R. Unravelling the emerging niche role

of hepatic stellate cell-derived exosomes in liver diseases. Journal of Clinical and Translational Hepatology,

2023, 11(2): 441-451 (Corresponding author)

WER, K81, BE, BYl. FABEEERIGRSIRIIEEIIZSITENILR. PERIZE, 2023, 61 (4) 1 297-304

(@BffEE)

EEZNED
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BIIRAEMNZRIFB LD, EBEDOAPRIIN - HEARICKEIT D LEZEHTL.

(SHROEE]
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BARXFEMEELS B #EA
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Study on the mechanism of the difference between mouse and human secretion of
Reelin protein
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(FAZEBEBI) wroe A )

To explore the mechanism of the difference in the secretion of Reelin protein between human and mouse

(FZEiRiB] (usid)
Screen the composition and sequence of amino acids of human and mice Reelin, and we can see the specific differences.
Through local modification of human Reelin protein, we can achieve consistency with mice, and finally solve the
problem of secretion

[(RAR] ()
The product after gene modification was highly expressed in renal cell carcinoma cells, and the secretion of Reelin
protein was detected to increase

(SEROBIXERFTE] SRFIRCREMITL)

undetermined

SRORE] (H)F1RE

undetermined
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GERE] Gxtrtin)
Master molecular biology technology and specific application

(3R] GRRmymraet)

undetermined

[RE#ARVROREFE] (HEEHEFERL)

undetermined
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The study on diagnostic and prognostic biomarkers in patients with colorectal cancer
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(BAZRB 8] @ H )
Colorectal cancer (CRC) is the third most commonly diagnosed cancer and the fourth leading cause of
cancer-related mortality in men and women worldwide. Rectal cancer accounts for approximately 30% of
CRC and is associated with worse clinical outcome. The preoperative chemoradiotherapy (CRT) has been
shown to reduce local recurrences and to improve survival for locally advanced rectal cancer. However,
only few studies for biomarkers to decide the treatment strategy have been demonstrated in CRC and
rectal cancer with CRT. We aimed to determine whether GASP1, CitH3, m6A and miRNA panel could
be used for diagnosis, prognosis in patients with CRC and prediction of response to CRT in patients with
rectal cancer.
G protein coupled receptor-associated sorting protein 1 (GASP-1) is reported to modulate sorting and
functional down regulation of a variety of G-protein coupled receptors. It is involved in silencing signals
by targeting receptors for degradation in lysosomes. GASP-1 is a novel biomarker for breast cancer.
GASP-1 is highly over-expressed in brain, pancreatic, and breast cancers as compared to their respective
normal tissues. GASP-1 peptide levels were highly elevated in the serum of patients with brain, liver,
breast and lung cancers as compared to serum from healthy individuals. However, no studies have linked
GASP-1 to CRCs.
Histone citrullination, a posttranscriptional modification catalyzed by peptidyl arginine deiminase (PAD)
enzymes, is involved in human carcinogenesis. Citrullinated histone H3 (Cit-H3), a marker of the
neutrophil extracellular traps (NET), indicating the activation and the presence of NETosis. A growing
number of studies report that citH3, a marker of NETosis, increases in sera/tissue of different cancer types
and predicts poor prognosis. Thus, our second aim was to investigate Cit-H3 in CRC.
MicroRNA (miRNA) is the single-stranded non-coding RNAs (ncRNAs) that contained around 22
nucleotides (nt). Abnormal miRNA expression is related to tumor development and invasion within a wide
range of cancers including rectal cancer. MicroRNAs have the potential to predict response to CRT at an
early point with sufficient sensitivity and specificity. We aimed to determine whether a panel of miRNAs
(MIR1290, MIR200C, MIR203, MIR661, MIR885-5P) could be used to predict response to CRT in
patients with rectal cancer.
N6-methyladenosine (m6A) was discovered in the 1970s in a wide range of cellular mRNAs. Methylation
occurs at the sixth position of nitrogen atoms of adenosine at the post-transcriptional level.m6A plays a
critical role in cancer through various mechanisms. Moreover, m6A methylation has provided more
possibilities for the early diagnosis and treatment of cancers. We aimed to Develop Protein microarray

Methods for detecting m6A residues.
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(BFRAZA] Wz
2022/8/25-2022/9/26: GASP-1

Patients and Specimens

This study for GASP-1 included analysis of 356 tissue specimens that were obtained from patients with
colorectal adenomas and cancers at the Mie University Medical Hospital, Japan, between January 1, 2013
and December 31, 2015. Fresh CRC tissue samples including with tumor tissues and adjacent non-tumor
tissues (NATs) were collected from 360 patients with pathologically confirmed CRC who underwent
radical tumor resection. All diagnoses of CRC and lymph node metastasis were histologically examined.
Fresh CRC tissue samples were processed within 15 min of surgical removal, frozen and stored at — 80 °C
until further use.

RNA isolation and cDNA Synthesis

Total RNA was isolated using a RNeasy mini kit (Qiagen Inc., Chatsworth, CA) according to the
manufacturer’s instructions. Complementary DNA (cDNA) was synthesized with random hexamer
primers and Superscript III reverse transcriptase (Invitrogen, Carlsbad, CA) according to the
manufacturer’s instructions.

Real-Time Quantitative RT-PCR

Real-time quantitative RT-PCR analysis was performed by a fluorescence-based real-time detection
method (TagMan) using an ABI PRISM 7700 Sequence Detection System (Applied Biosystems, Inc.,
Foster City, CA). In terms of specificity.

The GASP1 Gene has 6 transcripts. The first primer pairs were designed to recognize all transcripts of

GASP1 which located on the last exon. Target sequences were kept as small as possible (<150 bp) to
ensure the detection of fragmented and partially degraded RNA. The secondary primers pairs were
selected or designed to be intron spanning to avoid amplification from contaminated genomic DNA.
Probes were also selected or designed placing over exon-exon junction to reduce amplification of
contaminating genomic DNA. Target sequences were more than 500bp. To confirm primer specificity, a
single band of expected amplicon size for each target gene was verified by analyzing electrophoretically
on 2% agarose gels and visualizing by ethidium bromide staining.

Sequence and the size of expected PCR product are as follows; The first primer (sense, S’AAGGCCAAG
GCAATACCTGT-3'; antisense, AGTACTGACAAGTGGAGAGGC;138 bp), The secondary primers pairs
(sense, 5S'-TGGGGCTTGACACTACTTGAA-3'; antisense, 5'-GGTACAAGTTACAAAGAAAGTCCA
-3'; probe, 393 bp), PCR was carried out in a final volume of 25 ul with a TagMan Universal PCR Master
Mix (Applied Biosystems) using 0.5 pl ¢cDNA, 900 nM of each primer and 200 nM of probe for the
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respective genes. Cycling conditions were 50°C for 2 min and 95°C for 10 min followed by 40 cycles at
95°C for 15 s and 60°C for 1 min.

Statistical Analysis

All statistical analyses were carried out using JMP version 10 (SAS Institute, Cary, NC). All P values were
two-sided, and those <0.05 were considered statistically significant. Associations between gene expression
levels (continuous variables) and clinicopathological variables (categorical variables) were evaluated

using Mann-Whitney U-test for two groups or Kruskal-Wallis test for multiple groups. Disease free
survival (DFS) was calculated from the date of surgery to the date of disease recurrence. Overall survival
(OS) was calculated from the date of surgery to the date of death due to CRC or last follow-up. Survival

was evaluated using the Kaplan-Meier method. The log-rank test was used to compare the cumulative

survival durations in the patient groups.

A non-parametric receiver operating characteristic (ROC) analysis was performed to calculate the best
cut-off values to predict distant recurrence using Medcalc 7.2 for Windows (Mariakerke, Belgium).
P-values <0.05 were considered statistically significant.

2022/9/27-2022/10/18 :CitH3

CRC is a malignant tumor with a high mortality rate worldwide. Tumor necrosis is a histopathological
term used to generally describe tissue death in cancers. It is a common feature and poor prognostic
predictor in a variety of advanced cancers, such as invasive breast cancer, non-small cell lung cancer,
malignant mesothelioma, clear cell renal cell carcinoma, malignant gastrointestinal stromal tumors,

Ewing’s sarcoma of the bone, and CRC.

Figure 1. Dirty necrosis in gland lumens of CRC (Web Pathology and PathologyOutlines.com).

Necrotic cells; Cytoplasmic Fragments; Nuclear debris; Fibrinous material.
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Programmed necrosis has been considered as a highly inflammatory variant of cell death. It involves the
release of intracellular molecules into the extracellular milieu, which, in turn, triggers inflammatory
responses and may promote tumor development. Damaged tissues, described histologically as necrosis,
are immunogenic. They release damage-associated molecular patterns (DAMPs). DAMPs often act as
chemoattractants to recruit neutrophils, the most abundant immune cell in human blood, to the site of
necrosis. Figure 1. shows the CRC with characteristic dirty necrosis in gland lumens (Web Pathology and
PathologyOutlines.com). When stimulated by invading microbes, neutrophils release NETs, a net-like
structure consisting of DNA, histones, particularly Citrullinated histone H3 (CitH3), and granule proteins
inside neutrophils. NET can trap pathogens by histones and various antipathogen proteinases.

Histone H3 is one of the five main histone proteins involved in the structure of chromatin in eukaryotic
cells. Featuring a main globular domain and a long N-terminal tail, H3 is involved with the structure of
the nucleosomes of the 'beads on a string' structure. The N-terminal tail of histone H3 protrudes from the
globular nucleosome core and can undergo several different types of epigenetic modifications that
influence cellular processes. These modifications include methylation or acetylation and Citrullination.
Citrullination of histones, in particular histone H3, was revealed as a convergence point for diverse
inflammatory signals that trigger the neutrophil response to infections. CitH3 is catalyzed by
peptidylarginine deiminase (PAD), triggering neutrophil extracellular trap (NET) formation.

Human peptidylarginine deiminase 4 (PAD4), a Ca2+-dependent enzyme previously known to convert
arginine residues to citrulline in histones, can also convert monomethylated arginine residues to citrulline
both in vivo and in vitro. The enzyme has been shown to target multiple arginine sites in histones H3
(Arg-2, Arg-8, Arg-17, and Arg-26) and H4 (Arg-3), including those sites methylated by
coactivator-associated arginine methyltransferase 1 (H3/Arg-17) and protein arginine methyltransferase 1
(H4/Arg-3).

In this study, we sought to identify the expression of CitH3 in CRC patients and to analyze the correlation
of CitH3 concentration with NET components as well as clinical outcomes.

Human Tissue Collection and Immunohistochemistry of Colorectal cancer

Human CRC tissues were collected from patients with CRC at the Mie University Medical Hospital,
Japan, between January 1, 2014 and December 31, 2015. A part of the CRC tissue was fixed in formalin
and embedded in paraffin for immunohistochemistry. The tumors were sliced at approximately 5-10mm
intervals, and serial 4 ¢ m sections were used for immunohistochemical staining.

Immunohistochemistry (IHC)

These slides were immunostained for biomarkers of NETosis (citrullinated histone H3 (citH3) and the area

positive for citH3 was further quantified. The primary antibodies anti-citrullinated histone H3 used in this

study were Anti-Histone H3 (citrulline R2+R8+R17; ab5103, Abcam 1:300). The secondary antibodies
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were HRP Donkey Anti-Rabbit and mouse IgG (A-31572, Life Technologies). We detected
anti-citH3-positive cell detritus within necrotic foci and calculated their area. Aperio AT2 (Aperio

ImageScope) was used to calculate the area of the digital slides.

Immunohistochemical staining followed Procedure for Immunohistochemical Examination.

1) Deparaffinize with xylene 5min X3, treat with ethanol (100% 90%,75%) S5min, and wash with water
Smin.

2) Place in dedicated autoclave in a stainless-steel tray filled with Citric acid and autoclave at 121°C for
20 minutes. When cooled, remove and wash with PBS. Citrie acid (A1.8ml : 0.1M Citric acid
monohydrate 2.1g/100ml. B8.2ml: 0.1M trisodium citrate dihydrate 14.7g/500ml. HH20 90ml)

3) Treat with endogenous peroxidase (3% hydrogen peroxide solution, 10 minutes at room temperature).
4) Perform blocking (5-10% normal goat serum-PBS, 60 minutes at room temperature).

5) Place primary antibody on top, and allow reacting for 30-40 minutes at room temperature or 4°C

overnight.
6) Wash with PBS.

7) Allow to react with HRP secondary antibody for 30 minutes at room temperature, and then wash with

PBS.
8) Perform DAB staining reaction (about 5 minutes)

9) Wash with tap water, then allow to react with Meyer’s hematoxylin for 30 seconds (or 3minutes) at

room temperature.

10) Allow color to develop in lukewarm water, then dehydrate, clear, and mount. (100% EOTH

30seconds X2, xylene 2minutes X2, mounting Entellan)

Statistical Analysis
All statistical analyses were carried out using JMP version 10 (SAS Institute, Cary, NC). All P values were

two-sided, and those <0.05 were considered statistically significant.

2022/10/19-2023/2/24: microRNAS

Patients and clinical specimens

In this study, blood samples from patients with rectal cancer before chemoradiotherapy (n=68) and before
chemoradiotherapy (n=57) were obtained at the Mie University Hospital, MIE, JAPAN, between January
2017 and December, 2019. All patients with rectal cancer were enrolled at the initial diagnosis of tumors,

and pathological diagnoses were subsequently confirmed.
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Sample processing

Blood samples were obtained by venipuncture. Serum samples were collected from whole blood in
coagulation tubes, and plasma samples were processed from whole blood collected in an EDTA
anticoagulation tubes. Blood samples were stored at 4 °C and processed within 4 h. Each sample was
centrifuged at 1900 g (3000 rpm) at 4 °C for 10 min, and the supernatant was placed in a new centrifuge
tube and centrifuged again at 16000 g at 4 °C for 10 min to remove the residual nucleic acid attached to
the cell debris. Serum samples that were able to be examined on the same day were stored at 2—8 °C, and
samples requiring long-term storage were stored at — 80 °C.

Patient characteristics

The end of follow-up period was May 2022. The median follow-up time was 48 months. All patients had
an accurate preoperative locoregional staging accomplished with magnetic resonance (MRI) of the pelvis.
A full body computed tomography scan (FBCT) to exclude stage IV disease was performed in all
participants. The patients received rule-based chemoradiotherapy regimens based on 5-FU, whether
capecitabine 825 mg/m2/day or 5-fluoracil 425 mg/m2/day and underwent surgery after 6 to 8 weeks after
CRT completion. All participants provided written consent for the analysis and tissue storage at Mie
University Hospital biobank. The institutional review boards of Mie University Hospital approved the
study.

Tumor specimens and pathologic response

Surgical specimens were evaluated according to the College of American Pathologist protocol for invasive
carcinomas (TNM, 7th ed). Two independent pathologists who were blinded to patient outcome evaluated
tumor regression grade according to the modified Ryan classification which categorize tumors in four
levels of response: complete response, moderate response, minimal response, and poor response.
Complete response refers to no viable cancer cells and score 0; moderate response refers to single cells or
small groups of cancer cells and score 1; minimal response refers to residual cancer outgrown by fibrosis
and score 2; poor response refers to minimal or no tumor kill with extensive residual cancer and scores 3.
According to clinical guidelines, all regression grade was assessed in the primary tumor.

Internal and exogenous controls

The internal and exogenous controls was cel-miR-39 (C. elegans; 5-UCACCGGGUGUAAAUCAGCUU
G - 3') for serum miRNAs expression. Then, 1 nmol/ul of the cel-miR-39 standard was dissolved in
1000 pl of nuclease-free water to obtain a 1 pmol/ul of stock solution. 1 pmol/ul of the cel-miR-39 stock
solution.was dissolved in200 pl of nuclease-free water to obtain a 5fmol/ul of target solution. 25fmol
cel-miR-39 standard was added to each 200 pl volume of sample during circulating miRNA extraction.
Isolation of cell-free miRNA and total RNA

Cell-free miRNA (including circulating miRNA and cell-free miRNA in the cell supernatant) was isolated
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from serum using the Qiagen miRNAeasy Kit (Qiagen, Valencia, CA) according to the manufacturer’s
protocol. Briefly, serum samples were thawed on ice and centrifuged at 16,000 rpm for 10 minutes to
remove cellular debris. Next, 200 pL of supernatant was lysed with five volumes(1000ul) of Qiazol
solution. Small RNAs were then enriched and purified according to the manufacturer’s protocol, with the
exception that the enriched small RNAs were eluted in 40 uL of preheated nuclease-free water. For
normalization of sample-to-sample variation during the RNA isolation procedures, 25 fmol of synthetic C.

elegans miRNA (cel-miR-39) was added to each denatured sample.

Reverse transcription and Quantitative real-time PCR

Reverse transcription and qPCR quantification Hydrolysis probe—based TagqMan MicroRNA Assays (Life
Technologies, USA) were used to detect target microRNAs: cel-miR-39(Assay ID: 000200), miR-200C
(Assay ID: 002300), miR-203 (Assay ID: 000507), miR-885-5p (Assay ID: 002296), and miR-661 (Assay
ID: 001606).

For miRNA-based RT-PCR assays, 2 uL of enriched small RNAs from serum samples were
reverse-transcribed using the TagMan™ MicroRNA Reverse Transcription Kit (lot 00405648) in a total
reaction volume of 15 pl, according to the manufacturer’s instructions. RT products were used as PCR
template. Reverse transcription reactions for miR-1290, miR-885-5p, miR-203, miR-200¢c, miR-661, and
cel-miR-39 were performed using TagMan 2x Universal PCR Master Mix with the following cycling
conditions: 16°C for 30 min, 42°C for 30 min, 85°C for 5 min and 4°C forever. The qRT-PCR reactions
were performed using an Applied Biosystems 7000 Sequence Detection System and were performed in
duplicate using 2x TagqMan™ Universal PCR Master Mix with the following cycling conditions: 95°C for
10 min, followed by 50 cycles of 95°C for 15s and 60°C for 1 min. The cycle threshold (Ct) values were
calculated with SDS 1.4 software (Applied Biosystems, Foster City, CA).

Calculation of miRNA expression

2-22% method, with cel-miR-39 serving as

The expression level of microRNA was analyzed using the
internal and exogenous controls. Differences between the groups are presented as A Ct, indicating the
difference between the Ct value of the miRNA of interest and the Ct value of the normalizer miRNA.
Statistical analysis

The significance of serum miRNA levels was determined by the Mann - Whitney test, Kruskal-Wallis test
or the X *test where appropriate. Logistic regression analysis was used to predict the factors influencing
lymph node metastasis. Overall and disease free survival curves were analyzed using the Kaplan-Meier
method, and differences were examined using Log-rank tests. Cox’ s proportional hazard regression test

was used to estimate univariate and multivariate hazard ratios for recurrence and prognosis. Receiver

operating characteristic (ROC) curves with Youden’ s Index correction were established for determining
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optimal miRNA expression cut-off thresholds for analyzing lymph node metastasis prediction, disease

free survival and overall survival. All P values were two sided, and those less than 0.05 were considered

statistically significant. All statistical analyses were carried out using JMP version 16 (SAS Institute,

Cary, NC).
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1. The GASP1 mRNA levels in cancer tissue was significantly higher than that in Normal. The level
of GASP1 mRNA is very low in CRC. It was less than 9% of GAPDH.
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2. There were significant differences between the GASP1 higher and lower express groups in
prognosis for CRC patients. CRC patients with GASP1 high levels had poorer OS compared to those
with low levels. In addition, CRC patients with high GASP1 in tumors had worse DFS than those
with lower GASP1.
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Multivariate Analysis for OS in CRC patients

i Univariate Mutivariate
Vaiables
HR 95%CI  pvalie HR 95%CI  p value
Gender {Male) 0.96 0.54-1.73 0.89
Age (267y) 0.86 048-1.55 0.63
Pathological T

category(T3/T4) 33 1.43-961 0.004 204 078641 0.15
Vessel invasion{Present) 3.05 1.53-6.36 0.001 1.73 0.79-4.14 0.17

lymphatic invasion{Present) 177 0.92-3.62 0.09

Lymph node

tasis(P 0 L84 1.02-341 0.04 0.79 0.38-1.67 053
distant metastasie{ Prezent) jed  1.97-6.53 <0.000] 341 lLes-7.02 0.001
(:ASP] expression(igh) 1.93 1.05-3.66 0.03 201 1.06-4.02  0.03

3. Results of univariate and multivariate analysis for OS are shown in the Table described above.
According to univariate analysis Pathological T category (T3/T4), Vessel invasion (Present), Lymph
node metastasis (Present), distant metastasis, GASP1 expression (High) were statistically significant.
In the multivariate analyses, distant metastasis (Present) and GASP1 expression (High) were

statistically independent markers for poor OS.

Multivariate Analysis for DF5S in CRC patients

Univariate Mutivariate
Valables
HR 953%Cl p value HR 95%C1  p volue
Gender [Male} 131 0.81-213 0.27
Age [267y) 074 046-1.17 0.21
Pathological T
406 219842 «<0.001 2.35 1.16%-5.166 0.015
catcgory(T3/T4}
Vessel invasion|Prasent} 236 1.45-3.97 0.0004 1.36 0.798-2.395 0.263
lymphatic invasion{Present] 2.37 1.45-3.96 0.0004 1.24 0.695-2,.289 D0.472
Lymph node 287 187-461 <0001 1.96 1.175-3.309 0,010
metastasis{Present)
GASP1 expression 236 1.44-4.03 0.0005 2.72 1.607-4.843 0.0001

4. Results of univariate and multivariate analysis for DFS are shown in the Table described above.
According to univariate analysis Pathological T category(T3/T4), Vessel invasion (Present), Lymph
node metastasis (Present), distant metastasis (Present), GASP1 expression (High) were statistically
significant. In the multivariate analyses, Pathological T category(T3/T4), Lymph node metastasis
(Present) and GASP1 expression (High) was statistically independent markers for poor DFS.
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Clinicopathological Varizbles and GASFL expression

in Colorsctal Cancer Patisnts

Variable =319 GASPL-GAPDH £ vaiee
Age)" 267y 0029500 043-0.150) 0214
<q7y 09S[0.H47-0.213)
Gender Make 0.094 (0JH3-0.205) 0510
Femalke 0,093 (01H42-0.218)
Pathokogical T cxegory pTi12 0.098(0.041-0.195) 057
pT34 0.09 2(0.043-0.213)
Vessel inasicn Preseat 0.0940.051-0.213) 0315
Absent C.0P30M41-0.197)
Iympiatic invasion Preseat 0.076{0.043-0.153) 0200
Absent 0.09 1{0.043-0.201)
Lymph nods nietastasia Praseat 0.094{0.043-0206) 0776
Absent 0.09N0.045-0.213) "
CEetane metastasie Preseat 0.106{0.049-0_197) 0520
Abrsent 0.098{0.047-0.211)
LTCC stage classification stage [ 009 F(0.043-0.203)
stage [T 0.103(0.043-0.247) 0318
sage I 09 2{0.045-0.204) .
stags [V 0.085(0.043-0.211)
hissclogy well mod 0.06%0.039-0.127) 0.550
poar 00760.031-0.167)
KRAS mutation 0.094{0.042-0.215) 0,020
wikd 0.094{0.043-0.205)
BRAF mutation 0.04.2(0.073-0.023) 0,003
wikd 0.0980.043-0.214) e
MSI 0.05 L{0.026-0.193) —
BISS 0.097(0.043-0.211) )
Operzion lap 0.101(0.046-0.213) .
opmn D06F0.0H-0.152)

5. The Clinicopathological Variables and GASP1 expression. The significant difference of GASP1
expression were observed from the operation approach and BRAF mutation status. The GASP1 levels
was significantly higher in the lap group than in the open group. And the GASPI1 levels was
significantly higher in the BRAF wild group than in the mutation group. For the remaining clinical

variables, no significant differences were observed.

6. GASP1 was positively correlated with Tem CD4, Act B, Mem B, NK, NKT, Eosinophil, MAST,
Macrophage and pDC. (From TISIDB: an integrated repository portal for tumor-immune system

Interactions.
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7. GASP1 was negatively correlated with Act CD8, Act DC, Act CD4, CD56dim, Act DC and

Monocyte. (From TISIDB: an integrated repository portal for tumor-immune system interactions).

2022/9/27-2022/10/18 Cit-H3

1. Dirty necrosis (DN) is a form of tumor necrosis (TN) with prominent neutrophil infiltration and cell
detritus in the necrotic foci. TN was evaluated using digitally scanned resection specimens. These slides
were immunostained for biomarkers of NETosis (CitH3) and the area positive for citH3 was further
quantified. The number of neutrophils was counted by detecting CitH3-positive inflammatory cells
(cytoplasm). in DN tumors had a significantly higher number of neutrophils in both areas around the
necrotic foci and tumor Margin.
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2. There were significant differences between the positive higher and lower density of CitH3 of Netosis

groups. In the necrotic foci, CRC patients with lower positive density of CitH3 had poorer OS and DFS
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compared to those with higher positive density of CitH3.

Netosis+core density: OS Netosis +core density: DFS
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3. In the necrotic foci and around the necrotic foci (core of the tumor), CRC patients with lower positive

density of CitH3 had poorer OS compared to those with higher positive density of CitH3.

4000 4000

.
— 4000
p=0.0482 p=0.019 p=0.0018
.
5 3000 L 3000 1
% z ; . 3000
H 2 z
'-‘Z 2000 § 2000 ; é
g A : . T 2000
K z : ' g
1000 = 00 H 2
L [ 1000
i i
0 o ' H
0
0 1 &Y HL
KRAS mut! wildo E0RES 0 !
MSI MSSO MSI1
4000 2000 . 4000
= =0.0132
_wo|  p=0.0057 - j P=0.0448 . 3000 P
£ = =
_; 2000 -:-; 2000 H . ‘z 2000
5 8 H : 3
g
1000 Z o0 ! . Z 1000
.
I .
° 0 ' . 0
H others low high
-
Tissue eval luation3(Tissue + Tissue] . _ 4
FEARE CEAROC 8.3

4. Low density of citH3 in Netosis was correlated to KRAS mutation, no oral antibiotics, MSI, tissue
evaluation, postoperative complications and high CEA.
Conclusion
The results of immunohistochemistry pictures were consistent with what we expected. But the
Kaplan-Meier Analysis and Clinicopathology association analysis results were contrary to what we
expected. We need re-analyze the Kaplan-Meier and Clinicopathology association after obtaining further

samples from CRC patients.

2022/10/19-2023/02/24:_MicroRNA

1. We collected the serum samples from patients(n=125) with rectal cancer. Reverse transcription and

Quantitative real-time PCR for cel-39, miR-203, 200c, 1290, 885-5p and 661 were performed in all serum
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samples from patients with rectal cancer.
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2. Kaplan-Meier Analysis

We analyzed the cancer specific survival and disease-free survival (DFS) of the patients with rectal cancer

according to 5 miRNAs expression.

Cancer specific survival analyses based on miRNA-203, 661, 1290, 200c and 885-5p in Pre-CRT serum
cohort. Pre-CRT expression of miRNA-203, 661, 200c and 885-5p were not associated with poor cancer
specific survival in patients with rectal cancer. In contrast, high pre-CRT expression of miR-1290 was

tented to correlate with poor cancer specific survival in patients with rectal cancer.
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Cancer specific survival analysis

Disease Free Survival analyses based on miR-203, 661, 1290, 200c and 885-5p in Pre-CRT serum
cohort. Pre-CRT expression of miR-203, 661 and 885-5p were not associated with DFS in patients with

rectal cancer. In contrast, high pre-CRT expression of miR-1290 and 200c were significantly correlated

with poor DFS in patients with rectal cancer.
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Cancer specific survival analyses based on miR-203, 661, 1290, 200c and 885-5p in Post-CRT serum
cohort. Post-CRT expression of miR-203, 661, 200c and 885-5p were not significantly correlated with
cancer specific survival in patients with rectal cancer. High post-CRT expression of miR-1290 was

significantly correlated with poor cancer specific survival in patients with rectal cancer.

Disease Free Survival analyses based on miR-203, 661, 1290, 200c and 885-5p in Post-CRT serum
cohort. Post-CRT expression of miR-203, 661, 1290, 200c were not correlated with poor DFS in
patients with rectal cancer. However, high post-CRT expression of miR-885-5p was only significantly

correlated with poor DFS in patients with rectal cancer.
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[SEROMIXERTE] SR CRERTRD
1. G-protein coupled receptor-associated sorting protein 1 (GASP-1), as a Biomarker for the Prediction
of Prognosis in Colorectal Cancer Patients.
2. The citrullinated histone H3 (citH3) biomarker of NEtosis for the Prediction of Prognosis in
Colorectal Cancer Patients.
3. Diagnostic efficacy of circular microRNAs as biomarkers for predict the prognosis for the rectal

cancer patients treated with neoadjuvant chemoradiotherapy.

(SERDREE] GEmEE
Gastrointestinal tumors are the most common cancers worldwide. Colorectal cancer (CRC) has the highest
incidence and mortality rates among gastrointestinal tumors in the United States. In 2018, gastrointestinal
(stomach, liver, and esophagus) cancer related deaths accounted for 36.4% of tumor-related deaths in
China. Early diagnosis of Gastrointestinal tumors is essential for better prognosis of patients.
Population-based tumor screening can significantly increase the tumor detection rate, reduce tumor-related
mortality, and improve patient prognosis. Several miRNAs have shown Gastrointestinal tumors diagnostic
potential and other miRNAs have shown a role in Gastrointestinal tumors prognosis. miRNAs have also
been proposed as predictors of chemoradiotherapy outcomes, because their expression levels enable the
prediction of patients' response to chemoradiotherapy. Among these miRNAs, some are circulating, and
owing to their stability in body fluids, could really become new, easily accessible, affordable,
non-invasive, and promising testing tools for the personalized management of patients with
Gastrointestinal tumors.
MicroRNAs (miRNAs) are non-coding, single stranded, small RNAs of approximately nucleotides, which
widely exist in various organisms. Notably, miRNAs directly affect the cellular stability of messenger
RNA (mRNA), thereby regulating gene expression at the post-transcriptional level and forming complex
regulatory networks in cell proliferation, differentiation, apoptosis, homeostasis and stress response.
Dysregulation of microRNAs (miRNAs) is involved in the initiation and progression of several human

cancers, as strong evidence has been found that miRNAs can act as oncogenes or tumor suppressor genes.
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The major determinant for miRNA binding to its target mRNA is a 6-8-nucleotide sequence at the 5’ end
of the miRNA, the “seed” sequence. Any sequence complementarity between the loaded miRNA and the
seed region triggers a detectable decrease in target mRNA expression levels. Seed matches can occur in
any region of the mRNA but are more likely to be present in the 3" untranslated region (3’ UTR) of a
mRNA. Several lines of evidence indicate that miRNAs can also bind to other regions in the target
mRNA. Depending on the degree of homology to the 3’ UTR target sequence, miRNAs can induce the
translational repression or degradation of mRNAs. Given that each miRNA can regulate the expression of
many genes, each miRNA can simultaneously regulate multiple cellular signaling pathways.

Some evidence indicates that miRNAs could increase the translation of a target mRNA by recruiting
protein complexes at the AU-rich region of the target mRNA or they could indirectly increase target
mRNA levels by interacting and modulating repressor proteins that block the translation of the target
mRNA. Other evidence suggests that miRNAs could enhance ribosome biogenesis, thereby modulating
protein synthesis, or skip cell cycle arrest, thereby activating target gene repression.

Recent evidence suggests that circulating, multiple miRNAs-based profiles have better diagnostic and
prognostic performance as well as better sensitivity than individual miRNA assays.

In the future, we aimed to explore the potential of circulating miRNA combination for Diagnosis,
Prognosis Tools in Gastrointestinal tumors and predictive response signature for preoperative

chemoradiotherapy in Gastrointestinal tumors.
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AHAERAEOORAEBHDERE. OFFkiE. QRERDOBRRAFEICOVTERTT S,
CESAK ST H OB T H BREARTE DL @ARM AR BENE . @F 18] 5 4 5 fa 1R TR RRIFT A E — i)

GERE] Ghbrii)
We have achieved predefined research goals.
1. GASP1
(1) We collected the tissue samples from patients with CRC. Performed the RNA isolation and Revers

translation.

(2) We detected the GASP1 RNA levels in CRC cancer tissue and normal tissues by qRT-PCR. The
level of GASP1 mRNA is very low in CRC. It was less than 9% of GAPDH. The GASP1 mRNA
levels in cancer tissue was significantly higher than that in normal tissues. CRC patients with
GASP1 high levels had poorer overall survival (OS) compared to those with low levels. In
addition, CRC patients with higher GASP1 in tumors had worse DFS than those with lower
GASPI1.

(3) We performed the univariate and multivariate analysis for OS and DFS. We also performed the
analysis of the Clinicopathological Variables and GASP1 expression.

2. Cit-H3

(1) We collected the tissue samples from patients with CRC, and performed the
immunohistochemistry examination.

(2) We performed the detection of CitH3 in 97 slides of patients with CRC and quantified the area
positive for citH3. The results were consistent with what we expected.

(3) Overall survival (OS) and Disease free survival (DFS) were analyzed using the Kaplan-Meier
method. We need re-analyze the Kaplan-Meier and Clinicopathology association after obtaining
further clinical samples from CRC patients.

3. MicroRNAs
(1) We collected the serum samples from patients with rectal cancer.

(2) We finished microRNA isolation from all serum samples with rectal cancer.

(3) We finished Reverse transcription and Quantitative real-time PCR for cel-miR-39, miR-203,
miR-200c, miR-1290, miR-885-5p and miR-661 in all serum samples from patients with rectal
cancer.

(4) Kaplan-Meier Survival Analysis based on those miRNAs’ expression in serum at Pre and Post
CRT.

(5) The cancer specific survival and disease free survival were analyzed using the Kaplan-Meier

method in Post-CRT and Pre-CRT serum cohort. Kaplan-Meier analyses revealed that some
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miRNAs expression in serum at both pre-CRT and post-CRT can predict poor prognosis in rectal

cancer treated with CRT.

CRFRtE] Goskitmraets)

(1) Study on the potential of circulating miRNA combination for Diagnosis, Prognosis Tools in
Gastrointestinal tumors and predictive response signature for preoperative chemoradiotherapy in
Gastrointestinal tumors.

(2) Aimed to find novel biomarker or biomarker combination to improve diagnosis, prognosis and

predict therapy response for Gastrointestinal tumors and publish papers.

(FERXRAEDOREATE] (H A EMLD

(1) Collaborate on Gastrointestinal tumors associated biomarker research. Apply for an international
cooperation project about Gastrointestinal tumors associated biomarker, included oncogene,
protein and miRNA biomarker.

(2) We will invite professor Toiyama to visit Beijing You'an Hospital and give wonderful speech.

(3) We will send Chinese students to Department of Gastrointestinal and Pediatric Surgery,

Graduate School of Medicine, Mie University to do scientific research.

: Y
MRELE - i%. %H <
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To jointly explore a nonpharmacological lifestyle-related intervention strategy for dementia.

[(fAE@] Wrnsid
The research process includes literature review in the library database of Kyoto University, academic discussions with

Professor Kinoshita's research team, and field observation and practice at various excellent nursing workstations in
Kyoto.

[RR] (i

A nonpharmacological lifestyle-related intervention strategy jointly developed for dementia are as follows:

(1) Management of vascular risk factors: Diabetes mellitus, hypertension, and dyslipidemia in the participants are to be
treated according to relevant clinical practice guidelines.

(2) Group-based physical exercise and self- monitoring of physical activity: Participants are to engage in the group-based
physical exercise session lasting 90 minutes at each site once a week.

(3) Nutritional counseling: Nutritional counseling is to be offered individually by qualified health consultants (registered
dieticians, nurses, or public health nurses).

(4) Cognitive training: Participants are to be instructed to engage in cognitive training individually focusing on specific
cognitive abilities, such as attention, processing speed, memory, mental flexibility, and visuospatial ability. Exercise
difficulty is adjusted based on cognitive abilities of each individual to ensure and sustain engagement of attention and
motivation.

[SROBMIXERTFE] (&R CRENI)
Plan to write a research paper titled "A nonpharmacological lifestyle-related intervention strategy for Chinese dementia”
and submit it for publication within one year.

[SRDRE] (& FEiiE)
1. Research design
Randomized Controlled Trial
2. Recruiting participants
We plan to recruit 500 older adults aged 65 years over with mild cognitive impairment. Subjects will be centrally
randomized into intervention and control groups at a 1:1 allocation ratio using the dynamic allocation method with all
subjects stratified by age, sex, and cognition.
3. Implementing intervention
Implementing the nonpharmacological multimodal intervention strategy jointly developed for dementia, The intervention
program includes: (1) management of vascular risk factors; (2) group-based physical exercise and self-monitoring of
physical activity; (3) nutritional counseling; and (4) cognitive training. Health-related information will be provided to the
control group every two months.
4. Measurements
The primary and secondary outcomes will be assessed at baseline, 6-, 12-, and 18-month follow-up. The primary outcome
is the change from baseline to 18 months in a global composite score combining several neuropsychological domains.
Secondary outcomes include: cognitive change in each neuropsychological test, incident dementia, changes in blood and
dementia-related biomarkers, changes in geriatric assessment including activities of daily living, frailty status and
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neuroimaging, and number of medications taken.
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CEMRE] Gbbrti)
This joint research has achieved the expected goal.

CERME] Rk aete)

On the basis of the joint research, I will continue and develop in-depth research in the future.

[[FEEXEMROREFE] (8GN ERR)
(1) To jointly publish articles in scientific international journals;
(2) To jointly apply for research projects of the National Natural Science Foundation of China;
(3) To invite Japanese researchers to China for academic lectures;
(4) To recommend Chinese excellent researchers to Japan for further research.

MREBE:
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(BFEBEI] WrH )

Signal transducer and activator of transcription 1 (STAT1) is a cytoplasmic transcription factor that
mediates type I (IFN-a and IFN-B), type II (IFN-vy), and type III (IFN-X) interferon (IFN) and
interleukin—27 (IL-27) signaling and regulates cell proliferation, differentiation, and survival,
serving as an essential component for protective immunity against pathogens. More than one hundred
mutations in STAT1 have been identified in all domains, leading to a broad clinical phenotype that
relates to different inheritance patterns or distinct nature of STAT1 mutations. To date, inborn errors
of human STAT] immunity are classified into 4 types of immunodeficiency diseases: (1) autosomal
recessive (AR) complete STAT1 deficiency, (2) AR partial STAT1 deficiency, (3) autosomal dominant (AD)
STAT1 deficiency, and (4) AD STATI gain of function (GOF). Patients with different types may present
with similar manifestations, such as mycobacterial infection or liver dysfunction. Treatment and
prognosis vary between types of immunodeficiency diseases. So, to clarify the effect of STAT1 mutations
on JAK-STAT signal pathway, we produce plasmid by mutagenesis and compare the GAS activity by luciferase
reporter assay and analyze the phosphorylation of STAT1 by immunoblotting. Through this study, the
molecular mechanism of JAK-STAT pathway related disease will be elucidated, which will provide basis

for disease treatment.

(BrZEf2B] (o)

1. We analyzed the WES sequencing data of 18 patients from Children’ s hospital of Fudan University
that indicated probable STAT1 deficiency. In the cohort, 8 of 18 presented with mycobacterial
infection after BCG vaccine

2. After sequencing analysis, we confirmed the most STAT1 mutation type except 3 mutants. So, we
produced these plasmids by site—directed mutagenesis to evaluate their effect on STAT1 signal
pathway.

3. U3C cells were transfected with reporter plasmid (GAS vector or 5 tandem IRF-derived GAS elements)
and plasmids carrying the various alleles of STATI or a mock vector, in the presence of Lipofectamine
LTX. The transfectants were stimulated with or without IFN-gamma and subjected to luciferase assays.
We compared the GAS activities by Dual-Glo luciferase assay system. Experiments were performed in
triplicate and firefly luciferase activity was normalized with respect to Renilla luciferase
activity.

4. Immunoblot analysis of STAT1 and phosphorylation of STAT1 by U3C cells stimulation by IFN-gamma.

(RCR] (k)

1. We confirmed 15 patients with STAT1 mutations after WES data analysis (1 patient with complete STAT1
deficiency, 3 patients with AD deficiency, and 11 patients with AD gain of function mutations. The
rest 3 mutations need to be evaluated further.

2. Luciferase assay analysis of 3 mutants
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Figurel GAS reporter assay of plasmids with STAT1 mutants. The result indicated that V360F and c. 496 504
deletion mutations were GOF (R274Q as GOF control). But the GAS activity of D517G plasmid which reported
GOF before was similar to Y701C plasmid (LOF control).
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Figure 2. IRF1 reporter assay analysis of STAT1 mutants. The activities of 3 mutations were increased
with or without 2IU/ml IFN-gamma stimulation compared to WT which indicated all of them were gain of
function.

3. Immunoblot analysis of STAT1, phosphorylation of STAT1 with or without IFN-gamma stimulation
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Figure 3. The mutant D517G, V360F, 496 504del STAT1 allele were dominant for GAF-dependent cellular
responses at the cellular level.

[SEDBMXHERTE] SRk TEERKTR)
Based on the experiment results in the Pediatrics Lab of Hiroshima University, I planned to summarize
the «clinical, immunophenotype features and outcomes of patients with different types of
immunodeficiency caused by STAT1 mutations diagnosed in Children’ s hospital of Fudan University.
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1.

SEDRE] (B )R HRE)

In our cohort of STATI deficiency, we diagnosed one patient with deletion mutation as gain of function
while all the deletion mutations were loss of function in previous research. So, we plan to explore
the mechanism of different deletion mutations underlie the STAT1 deficiency.

In our cohort of STAT1 GOF mutations, nearly 30% patients presented with mycobacteria infections.
The proportion was higher than that of the published articles. The balance of JAK-STAT signal pathway
is important for the host to defense infections. We plan to study the mechanism behind mycobacteria
infections in STAT1 GOF mutations.

I major in the diagnosis, treatment, and mechanism of predominantly antibody deficiencies. In my
future study, I will use the research design and methods which I learned from Hiroshima University.
I can identify the function of signal pathway in vitro by constructing mutant plasmids and knock

out cell lines.
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(ZFERE] Ghbrtgo)

The goal of this cooperative research in Hiroshima University has been completed.

I performed genetic analysis of patients’ sequencing data, constructed mutant plasmids by targeted
mutagenesis method, achieved GAS reporter assay by luciferase reporter gene analysis and
phosphorylation STAT1 level by immunoblot under the guidance of Professor Okada. Based on the study,
I can identify the type of immunodeficiency caused by STATI mutations from functional aspects which
provide a proof for the diagnosis and treatment of such diseases

Meanwhile, I have mastered the experiment methods and designs to construct mutant plasmids to analyze

cell phenotype and function on cellular and protein level.

(i) GRokmmrhgtE)

In the future, I will publish the articles under the cooperation with Professor Okada. Based on the
experiment results in the Pediatrics Lab of Hiroshima University, I planned to summarize the clinical,
immunophenotype features and outcomes of patients with different types of immunodeficiency caused
by STAT1 mutations diagnosed in Children’ s hospital of Fudan University.

I will apply the methods and designs learned in Japan, such as constructing mutant plasmids in vitro
to analyze the function on cellular and protein level in the future research.

Meanwhile, we will keep cooperation with each other in the study of IEI related genes and its mechanism

in disease.

[FEEERMEOERFE] (0EErHEERRD)
Firstly, we will continue the research on STAT1 deficiency diseases, including the diagnosis and
treatment of patients by cellular and protein experiments and clinical summary. Secondly, I will invite
Professor Okada to take part in the conference or give lectures to the Chinese clinical immunologists.
Thirdly, we hope to keep cooperation with Professor Okada in the study of IEI related genes and its

mechanism in disease.

FREEE: J AT
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Multiple sclerosis (MS) is an inflammatory disease of the central nervous system, resulting in progressive
neurodegeneration and neurological disability. MS most commonly affects young adults, especially
women. From the early characterization years of the disease, it is apparent that there are both genetic and
environmental influences. For more than 30 years, genetic studies provide an important piece toward
understanding the yet elusive etiology of this complex disease. Study made by The International Multiple
Sclerosis Genetics Consortium in 2019 performed a joint analysis of available data on sex chromosome
variants, and they identified rs2807267 (near CD40L) as genome-wide significant. The main objectives of
my teacher’s research are CDA40L expression onthe X chromosome and the single nucleotide
polymorphism of rs2807267 in Japanese multiple sclerosis patients. Her research is at the advanced level
in the world. It is very meaningful to do some similar further studies to improve the research level and
diagnosis and treatment level of MS in our country.

(AEZB] @rezid)

Got familiar with the relevant background, purpose and current research situation at home and abroad by
referring to a large number of literature. I studied the experiment procedures, learned related cell
purification techniques, and experimental equipment management from the laboratory teachers. My
teacher and I had regular meetings to discuss all aspects of preparation for the implementation of the
experiment. Step by step, the procedures of the experiment were formulated, and the RT-PCR technology
needed in the experiment was studied in training courses. Meanwhile, when the epidemic situation
permitted, I attended the ward rounds directed by the chief physician in the neurology wards of Kyushu
University hospital every Thursday afternoon for further study of rare diseases. Together with my teacher,
I attended the 34th Annual Meeting of the Japanese Society for Neuroimmunology held in Nagasaki on
October 20th, 2022, and learned a lot. There were plenty of lectures on neurological diseases every
week,learning literature from journals with an impact factor higher than 10, sharing about the experiments
they were doing, and case sharing meeting with the neurology department of Indonesia Fellowship
Hospital.

(RR] (i)

I've made great progress with the help of my teacher in the topic selection, design and implementation of
the clinical research. I improved the diagnosis and treatment level of rare diseases in neurology .

(SEROBIXERFTE] S RFICREMITL)

Apply for related research project within 1-3 years after returning to China, and strive to contribute 1-2
manuscripts.

(SERDFEE] &M

Genetic study of multiple sclerosis patients in China or genetic study of stroke patients in China.
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GERLE]) Gabrism)

In my opinion, the unique topic selection, the design of various aspects of the subject and the rigorous
experimental operation are very important aspects in scientific research. During my study of teacher's
project in this half year, the above aspects have been greatly involved and improved. All of these will
play a vital role in my returning to China to carry out relevant research. By participating in ward rounds
and lectures, I learned more rare diseases in neurology, and further improved the diagnosis and treatment
level of related diseases.

U] CRokmmrgety)

After returning to China, I'm going to apply for some similar projects , and could also do joint research
with my teacher on related topics. If there is an opportunity, I will invite my teacher to my work unit for a
visit and further cooperation.

(FERLXRMEDOREATE] (0 EEHAERMLD

After returning to China, I'll investigate the incidence of MS in the local region and domestic research
status, write an application project for related research, and conduct related research if approved. I will
contact my teacher to conduct joint research, and the results will further reveal the genetic code of
multiple sclerosis in Asia.

MEEEE :
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T—< (8 H) : Empagliflozin suppresses the differentiation / maturation
of human epicardial preadipocyte and improves the paracrine secretome
profile.

EEZ EE%)  Masayuki Takano, Hidekazu Kondo, Taisuke Harada, Masaki
Takahashi, Yumi Ishii, Hirochika Yamasaki, Tong Shan, Takashi Shuto,
Yasushi Teshima, Tomoyuki Wada, Kunio Yufu, Hidenori Sako, Hirofumi Anai,
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1. Learn the methods and techniques of EAT basic research.
2. Try clarifying EAT caused effect on Cardiovascular System: direct effect of adipokines released
from EAT (e.g. Sfrp5).
3. Explore the Mechanisms: Release artery oxidative stress, prevent atherosclerosis: Directly effect of
EAT-Sfrp5 on vascular redox signaling in coronary heart disease and find the mechanism. Wnt5a induced
vascular oxidative stress increase and Sfrp5 reduce this. It may via RAC1/NADPH, or JNK pathway.

(ARZBB] @Fgid)
1. Familiar with cell culture technology
2. Isolation Adipocyte-cell from adipose tissue.
3. Practice the Method schematic for organo-culture system.

(RR] ()

1. Being familiar with cell culture technology
2. Obtain the skill of Isolation Adipocyte-cell from tissue and organo-culture experiment.
3. Contribute to the project of the team.

SEOMIXERTE] DEiecrRERITR)
EAT-derived Sfrp5 reduce vascular redox in coronary heart disease via Wnt5a/JNK pathway

(SHRDFEE] SRR
In the further, I will provide further evidence for the crosstalk between EAT-Sfrp5 and CVD.I will use
an organo-culture system: IMA culture with EAT-medium to investigate the influence of EAT-Sfrp5 on
Artery. Use Adipocyte-cell from CAD patient culture with VSMC to explore the directly Effect of Sfrp5
on VSMC.
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(ERRE] GitatEm)
1. Familiar with cell culture technology
2. Obtain the skill of Isolation Adipocyte-cell from tissue and organo-culture.
3. Publish an article as a co-author.

(FRE] CRokmmragtt)
Continue to conduct experiments of EAT with blood vessels, myocardium, cells, etc., using the
techniques I mastered during my studies in Japan. To carry out experiments related to EAT and coronary
heart disease in animals. Use new technology to complete my domestic project.

(FERLXRMEDORETFE] (a5 AERLD
1. Maintain academic exchanges.
2. Plan to jointly carry out clinical and basic research on EAT and coronary heart disease.
3. Send outstanding students to Japan for training in the future.
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