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Croud funding stategy for the development of ultrasound machine specific for
rheumatoid arthritis by generic medical equipment
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Ultrasound (US) examination is very useful for the management of RA since US accurately detects
joint inflammation. However, the price is high especially high—end machine. We are going to
develop the US machine specific for RA (joint examination) with collaboration of LEQUIO Power
Technology Corp. by using generic medical equipment. This project will be executed by cround
funding stategy. Please join our project.
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Secondary use of biological samples from autoimmune diseases and
autoinflammatory diseases
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We have been conducting the clinical investigations registered in UMIN or jRCT and several
results already published in international journals. In these clinical investigations, serum samples,
tissue samples and genome samples coupled with definitive demographic data have been stored at
-80°C. These samples & data set are crucial for next stratified analysis which must be essential for
the development of precision medicine.
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Usefulness of a novel autoantibody anti—suprabasin antibody for the diagnosis and pathogenesis
of neuropsychiatric SLE
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Neuropsychiatric lupus (NPSLE) is one of the more difficult forms of systemic lupus erythematosus
(SLE) to diagnose and its specific target molecules and pathogenesis have not been clarified. We
have shown that the novel auto—anti—suprabasin antibodies identified by the immunocomplexome
method are useful for diagnosis and may be involved in the pathogenesis. We are examining the
extent to which anti—suprabasin antibodies can differentiate from other central nervous systemic
diseases.
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Blood flow analysis of thoracic aorta using 4D Flow MRI
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Recently, 4D Flow MRI measurement software has been developed. In this method, not only
hemodynamics but also hydrodynamic evaluations such as hemodynamic indices (blood velocity,
vortex blood flow, spiral flow, blood flow eccentricity, pass line analysis, wall shear stress, energy
loss) can be evaluated.

A more detailed blood flow analysis becomes possible and various effects of blood flow on the
aortic wall can be evaluated.

The purpose of this study is to establish a blood flow dynamic analysis method of the thoracic
aorta, and to elucidate the pathological condition and predict the onset of thoracic aortic disease.
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Novel Human Plasmacytoid Dendritic Cell Line (CAL-1)
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We established the human plasmacytoid dendritic cell line CAL-1 from neoplastic cells of patient
peripheral blood. The dendritic cell is considered to be the strongest antigen presenting cell and is
located in the front of the immunoresponse. The immunophenotypic features of the CAL-1 cells
shows negative results for lineage markers of CD3, CD14, CD16, and CD19 and positive results
for CD4, CD56, HLA-DR, and CD38. TCR and IgH gene rearrangements were not detected. After
stimulation with TLR-9 ligands of CpG ODNs, CAL-1 cells could produce significant level of
TNF- o and small amount of IFN- « . Because there is only a few dendritic cells in peripheral
blood, CAL-1 cells will be able to contribute to immunological and cytobiological studies.
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”A novel plasmacytoi dendritic cell line, CAL-1, established from a patinet with blastic natural
killer cell lymphoma. Int J Hematol 81, 148-154, 2005”7
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Serum biomarkers to differentiate adult—onset Still’s disease from sepsis
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The most common symptom in internal medicine emergency patients is fever, but the cause of the
fever, which has not been identified, is called a fever of unknow origin (FUQ). Infectious diseases
including sepsis, autoimmune diseases, and malignancy are the most common causes of FUO, but
the distinction between sepsis and autoimmune diseases is clinically important because the
treatment methods for both are very different. In this study, we developed an accurate, sensitive,
and rapid method to distinguish sepsis from adult—onset still disease by combining cytokines.
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Development of a novel molecular targeted drug for diabetic wound using the inflammatory—related
microRNA
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Diabetes is known to delay wound healing and cause complications such as foot ulcers. Skin tissue
repair consists of three phases: inflammation, proliferation/migration, and maturation/resolution.
We have previously shown that neutrophil retention in diabetic cutaneous wounds is aberrant in
mice and inflammation is prolonged, and that this pathogenesis may result from dysfunction of
diabetes—derived neutrophils. The aim of this study is to clarify the molecular mechanism centered
on microRNA that regulates inflammation in diabetes—derived neutrophils.
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Prognostic biomarkers of pulmonary lesion in patients with polymyositis/dermatomyositis
complicated by interstitial lung injury
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Among the lung diseases associated with polymyositis/dermatomyositis (PM/DM), interstitial lung
disease (ILD) is a common occurrence in as many as 40% of PM/DM patients, particularly rapidly
progressive interstitial lung disease (RPILD), which is resistant to treatment with
immunosuppressive drugs, including glucocorticoids, and affects life expectancy. In this study, we
developed a combinational biomarker that defines the prognosis of patients with PM/DM with ILD.
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Development of anti—fbrotic drugs and biomarkers targeting HSP47
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Idiopathic pulmonary fibrosis is a refractory disease with a poor prognosis, and the development of
new therapeutic agents is an urgent issue. We have reported that a molecular chaperone, Heat
Shock Protein 47 (HSP47), is closely involved in the mechanism and pathogenesis of pulmonary
fibrosis. The purpose of this study is to develop a therapeutic drug targeting HSP47 and a
biomarker for therapeutic intervention for fibrotic diseases including idiopathic pulmonary fibrosis.
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Elucidation of virulence factors and drug resistance mechanisms to develop novel diagnostic and
therapeutic strategies for invasive fungal infections.
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Invasive fungal infections frequently occur in immunocompromised patients and critically ill
patients, and are associated with high rates of morbidity and mortality. Our laboratory has been
working on the elucidation of important virulence factors and drug resistance mechanisms to
develop novel diagnostic and therapeutic strategies for invasive fungal infections.
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Development of ideal remote medical system toward rheumatoid arthritis (RA) by loT and Al
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We are going to develop the ideal remote medical system toward rheumatoid arthritis (RA) patients,
living in remote areas and remote islands of Nagasaki prefecture, difficult to visit medical
institutions specialized for rheumatology (rheumatology specialist teams) in the urban area, by loT
and Al This preoject will be collaborated with the Microsoft Corporation, the world leader in Al
and loT.Using the latest technologies of Microsoft (Azure, Kinect, and HoloLens), we are going to
establish the ideal remote medical system through the mixed reality (MR) between RA
patients/home doctors in remote areas and remote islands and rheumatology specialist teams in
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Endovascular stem cell therapy for acute ischemic stroke
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Intra—arterial cell transplantation offers a novel therapeutic strategy for stroke; however, it remains
unclear how the timing of cell administration affects cell distribution, brain repair processes, and
functional recovery. Our strategy is to establish this methods into the clinical settings as an
adjunctive therapy following current stroke treatment.
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The evaluation for potentials of brain metastasis using in vitro blood—brain barrier model
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In the field of the research for cancer metastasis, in vivo studies have been the main focus using
nude mice or rat. In vivo experiments require great deal of labor, time and money. Our in vitro
model can evaluate the process of cancer cells breaking through BBB and invading and growing in
the brain. We will evaluate the mechanism and therapeutic drugs using our BBB model and primary
culture cells obtained from the primary cancer.
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Molecular Basis of Cell Size Control
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“How do cells determine their size?” This is my objective. Our body is consisted from more than
30 trillion cells, which show various shapes and sizes depending on their roles. Genetic
information may play central roles to determine the functional division for individual cells, but the
information is fundamentally uniform among them. Nevertheless, cells do show different sizes and
the size sometimes changes according to circumstances. To elucidate the mechanism of cell size
regulation, we performed a genetic screening and identified lots of cell size—controlling genes. We
are now investigating their physiological functions and involvement in diseases to answer the
above question.
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Development of gene expression technology by using CRISPR
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A variety of small molecules, such as pharmaceuticals and fragrances, have been produced using
organisms.To increase the production efficiency of products, we are developing a genome editing
technology using CRISPR to introduce a large number of genes into organisims such as yeast, and
to regulate the expresion of the introduced genes.
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Basic studies for development of diagnostic tests, drugs, and decontamination for prion
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Human prion diseases are categorized etiologically into three forms: sporadic, genetic, and
infectious. Sporadic Creutzfeldt—Jakob disease (sCJD) is the most common type; it manifests as
subacute progressive dementia, and no effective therapeutics for this disease is currently available.
Our study foncus on developing a diagnostic method, treatment, and decontamination of prion. We
have established real time quaking induced in vitro conversion (re-Quic)method to detect very
small amount of prion in celebrospinal fluid (CSF) of the patient. We also found several
compounds that will be effective for human prion diseases.
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Peripheral nerve regeneration using artificial nerve conduit transplanted with autologous tissue
micrograft
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Autologous nerve grafting performed for peripheral nerve injury of trauma or tumor resection
causes pain, numbness and hypoesthesia at donor site. Nerve reconstruction using artificial nerve
conduits is one of several clinical treatments for nerve injuries by inducing axonal regrowth to
facilitate nerve regeneration, but its application is limit to short nerve gaps and non—critical
sensory nerves. The purpose of this study is to develop a new treatment that promotes peripheral
nerve regeneration by using combined treatment with artificial nerve conduits and regenerative
medicine.
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Mesenchymal stem cell therapy for cutaneous radiation injury and secondary lymphedema
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Radiotherapy for malignant tumors and Interventional Radiology are minimally invesive treatment,
but their treatments cause intractable cutaneous radiation injury and secondary lymphedema.
Mesenchymal stem cells promote tissue repair by paracrine effects. The purpose of this study is to
examine the effects of mesenchymal stem cells on chronic radiation syndrome.
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Development of the adoptive T cell therapy with TCR engineered T cells for cancer patients
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We have been developing TCR-T therapy as a novel and effective immunotherapy of cancer. We
have conducted several clinical trials that treat patients with solid or hematological malignancy by
infusing lymphocytes that have genetically engineered to express TCR gene specific for tumor
antigens such as NY-ESO-1, MAGE-A4, or WT1. We are conducting an investigator initiated
multi—institutional clinical trial that treat ATLL patients who relapsed after hematopoietic stem
cell transplantation by infusing donor lymphocytes genetically engineered to express NY-ESO-1-
specific TCR. Additionally, we are developing adoptive cell therapy with allogeneic T cells.
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Development of personalized cancer immunotherapy
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Development of personalized cancer immunotherapy is an attractive challenge in the recent cancer
immunology research. It is important to develop cancer immunotherapy targeting neoantigen that

derives from the personalized genetic alterations in individual cancer. We have been conducting a
research project supported by AMED Project for Cancer Research and Therapeutic Evolution (P-
CREATE) that aims to define neoantigen and isolate tumor infiltrating lymphocytes (TIL)-derived

TCR that recognize cognate neoantigen in individual cancer patients to establish TCR-T therapy
targeting neoantigen as a novel and effective personalized cancer immunotherapy.
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Development of the novel therapeutic strategy using the low molecular weight compound
enhancing T cell recognition of tumor
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In T cell-based cancer immunotherapies, recognition of tumor by the T cell is very important
mechanism to induce antitumor effects. However, it is clear that most tumors escape from immune
system and attenuates the therapeutic efficacy of these treatment. Thus, we aim to develop novel
therapeutic strategy overcoming this escape mechanism of tumor by using a low molecular weight
compound that can enhance tumor recognition.
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(DOrgan engineering using lung decellulraized scaffold @Cell therapy using mesenchymal stromal
cells for immunosuppression in organ transplantation and biomaterial implantation
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(DWe are the only resarch team which is doing organ engineering focusing on lung regeneration and
airway regeneration using decellularized organ scaffolds. An ex vivo small lung cancer model of
engineered lung with human lung cancer nodules which can be used to analyze drug effects. @
Mesenchymal stromal cells have immunosuppressive effects. In order to apply the
immunosuppressive effect for organ transplantation medicine, we are also doing cell therapy using
adipogenic mesenchymal stromal cells in lung transplantation models and biomaterial implantation
models.
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Minimally invasive surgery using myoblast cell sheets to superficial non—ampullary duodenal epithelial tumor
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The purpose of this study is to develop an innovative transplantation technology that combines laparoscopic
surgery and regenerative medicine in order to apply the new concept of minimally invasive surgery to regenerative
medicine products.

Pancreaticoduodenectomy, which is high invasive procedure, is a standard procedure to Non—-Ampullary Duodenal
Epithelial Tumor. Endoscopic submucosa dissection (ESD) is recently adapted to Superficial Non—-Ampullary
Duodenal Epithelial Tumor (SNADET). However, the postoperative perforation after duodenal ESD sometimes
develops because of the thin wall and exposure of pancreatic juice and bile acid. The duodenal perforation causes
severe peritonitis. Thus, minimally invasive treatment to SNADET is achieved when postoperative perforation after
duodenal ESD is prevented. Therefore, we focus the novel procedure using cell tissue engineering technology to
prevent perforation after duodenal ESD. Tissue engineering technology using various cells realized to treat the
complicated diseases. We have already success the clinical transport research using autologous oral mucosal
epithelial cell sheets transplanting to prevent the strictures after esophageal ESD (Yamaguchi N et al., Sci Rep
2017). In this study, we noticed myoblast cells from the fact that myofascial valvular surgery is effective in
intractable fistula accompanying postoperative suture failure.

We have already reported on the preventive effect of the use of myoblast sheet on gastric perforation and
pancreatic fluid leakage (Tanaka S et al., Surg Today 2016, Tanaka T et al., ] Gastroenterol 2014). From these
results, it was thought that myoblast sheet could be useful for the prevention of intraoperative / late duodenal
perforation caused by duodenal endoscopic submucosal dissection (ESD). We have already confirmed the
preventive effect of autologous myoblasts sheet on perforation caused by duodenal ESD in open transplantation
experiments using a large animal model. As we are looking forward to the development of laparoscopic
transplantation in the future, we have already developed a laparoscopic delivery device. Based on these findings,
the safety and effectiveness of regenerative cell therapy using “ESD with laparoscopic autologous skeletal myoblast
sheet transplantation” for superficial non—papillary duodenal tumors will be confirmed by an exploratory
physician—initiated clinical trial After that, the goal is to obtain regulatory approval within 5 years after being
licensed to the company.
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Drug discovery for Alzheimer’s disease and dementia
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Alzheimer’s disease is the most common cause of dementia and known as a protein misfolding
disease, caused by plaque accumulation of abnormally folded amyloid beta protein and tau protein.
As the accumulation of misfolded protein is a consequesnce of deficiency of protein degradation
systems, we looking for drugs that enhance degradation of aggregated proteins in neurons.
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Investigations on pathological significance of 4N1K-peptide derived from
thorombospondin—1 and —2.
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Thrombospondin (TSP)-1 and -2 were recognized as anti—angiogenic factor; however, there is no
general agreement about their pathological roles in cancer tissues. On the other hand, biological
activities of TSP-1 and 2 were depended on their fragment peptides. Our research group paid
special attention to pathological role of 4N1K-peptide (KRFYVVMWKK) . As results, we found
that 4N1K-peptide suppressed proliferation, migration, and tube—formation of endothelial cells,
and it’s expression was closely associated with angiogensis and apoptosis in a variety of urological
cancers. Finally, we speculate that 4N1K-peptide is the useful predictor and potential therapeutic
target in cancer patients.
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1) Role of thrombospondin—1-derived peptide, 4N1K, in FGF-2-induced angiogenesis. Kanda S,
Shono T, Tomasini—Johansson B, et al. Exp Cell Res. 1999 Nov 1;252(2):262-72.

2) Expression of thrombospondin—derived 4N1K peptide—containing proteins in renal cell
carcinoma tissues is associated with a decrease in tumor growth and angiogenesis. Miyata Y, Koga
S, Takehara K, et al. Clin Cancer Res. 2003 May;9(5):1734-40.

3) Thrombospondin—1-derived 4N1K peptide expression is negatively associated with malignant
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Invetigation on prostate cancer used by knock—-in mouse model of adenocarinoma prostate (KIMAP)
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Relative slow growth is known as a pathological characteristics of prostate cancer (PC), Therefore,
it is difficult to performe prospecive clinical trial to clarify the carcinogenic— and cancer growth-
related molecules in PC. Based on such facts, pre—clinical study used animal model was
important; however, there was no appropriate animal model. A knock—in mouse model of
adenocarcinoma prostate cancer (KIMAP) showed that canacer cells was occured at 15 weeks after
birth and high grade cancer was done at 52 weeks after birth. In addition, there was a report that
this model recapitulates many features of human prostate cancer including “close-to—human”
tumor progression kinetics and pathologic characteristics. We previously reported the pathological
features and carcinogenic—related molecules in PC by used KIMAP.

4. Frfa - WFER R - AR ORE

WEZECl ~ 7= e Nl S s & T B I LS00 7 AR W RSO I L TV KIMAPKE, FAEE OB
WL AR A LAV RS (J1F4) OILFRWFIEICL M BTN Lo~ AET LT, ZOH)
WET WML FRIEET L IR, MEBRNEL D SRV RIN B ORTRERZ, (KB
By, 2T, mEE A BRI TDOREEA L CWET, 20728, S HERERSICIIT 5%
B K DR B B R B R a2 e N CE T, F72, (IS DIRA| OB %h B ARk
T AR, AR GRFAE 2 58T, OB EROMGNC G 2 0 Raema & £3, F3,
FLETc-Fes&WWOHEBE 7y F DR B R R 2 2 KIMAPZ W TR L L 72,
INBIZEET 5 3CERELL FITRLET,

1) Knockin of SV40 Tag oncogene in a mouse adenocarcinoma of the prostate model
demonstrates advantageous features over the transgenic model.Duan W, Gabril MY, Moussa M, et
al. Oncogene. 2005 Feb 24;24(9):1510-24.

2) A novel knock-in prostate cancer model demonstrates biology similar to that of human
prostate cancer and suitable for preclinical studies. Gabril MY, Duan W, Wu G, et al. Mol Ther.
2005 Mar;11(3):348-62.

3) Establishment of a serum tumor marker for preclinical trials of mouse prostate cancer models.
Huizen IV, Wu G, Moussa M, et al. Clin Cancer Res. 2005 Nov 1;11(21):7911-9.

4) Pathological significance and predictive value for biochemical recurrence of c—-Fes expression
in prostate cancer. Miyata Y, Watanabe S, Matsuo T, et al. Prostate. 2012 Feb 1;72(2):201-8.
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Regulation of T cell immune responses agaisnt infection with malaria parasites
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Analysis of antifungal resistance mechanisms and virulence, and development of novel diagnostic
tools and treatments for the infections caused by pathogenic fungi
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Importance of invasive fungal infection is growing due to its high mortality and increasing number
of immunosuppressed patients with the advancement of medical care. Drug resistance becomes a
global problem, and antifungal resistance is no exception. We are conducting analysis of antifungal
resistance mechanisms and virulence, and development of novel diagnostic tools and treatments
for the infections caused by pathogenic fungi especially for Aspergillus, Candida, and
Cryptococcus.
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1) New antibiotics for antibiotic resistant bacteria

2) Gut microbiome and immunity (infection, autoimmunity)
3) Antibiotics resistant microbes

4) RN TR B i A 0 A8 /N TR i g5

5) 53 T2 Wi BT BA &

1) New antibiotics for antibiotic resistant bacteria

2) Gut microbiome and immunity (infection, autoimmunity)

3) Antibiotics resistant microbes

4) Human T cell leukemia virus type 1 (HTLV-1) and adult T cell leukemia (ATL)
5) Development of novel molecular diagnostic methods
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1) AR OIS MEEAR 7O R E T DWW T @ E, kit — o —%2 V- ORITL T ET,
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4) BB INHIEE R 2 TR BRIC G- 2 D%, BT T Vo CEBRL TV ET,
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1) We have analyzed drug-resistant genes and virulence genes and investigated moleculare epidemiology of bacteria
including multidrug-resistant bacteria by using conventional PCR method, sanger sequencing and next generation
sequencing.

2) We have generated the mouse models mimicking respiratory tract infection, such as chronic respiratory tract
infection and pneumonia including ventilator—asspciated pneumonia. We have analyzed a mechanism of onset and
disease progress of pneumonia using the mouse models. In addition, we have examined an efficacy of new antibiotics in
the mouse models.

3) We have analyzed immunomodulatory effect of antibiotics, such as macrolides and oxazolidinones, using human
alveolar epithelial cells. In particular, we have exmanined control of mucin hypersecretion by the antibiotics.

4) Gut microbiome and immunity (infection, autoimmunity) Gut microbiome has been revieled to be related to
many diseases. But the major part of the mechanism is not still clear. We are now investigating the phisiological effect
of microbiome using several animal models of infectious diseases and autoimmune diseases.

5) Novel methodlologies to test HTLV-1 infection and assess the tumor clonality of ATL

6) Molecular diagnostics (Cell-free DNA testing for infectious diseases and cancer, Novel flow cytomentry assay for
detection of specific DNA sequences in freshly isolated human leukocytes)
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Advancement of automated laparoscopic robot with Al installement for remoted area.
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This project is focusing on the development of automated laparoscopic robot for remoted area
surgery and its advancement with Al.
Many intraoperative data and analysed to make warning system for our automated robot.
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Liver regenerative therapy using chemically induced progenitor cells (CLiP) for liver cirrhosis.
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This project is focusing on the therapeutic challenge using chemically induced progenitor (CLiP)
for liver cirrhosis not indicated for liver transplantation.

CLiP is very unique progenitor cells induced by 3 small chemical molecules developed by Prof.
Ochiya and Dr. Katsuda.
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Liver transplantation for HIV/HCV co-infected patients with hemophilia.
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This project focusing on the liver transplantation for HIV and HCV co infection who received
contaminated blood product for hemophilia in their childhood.

Appropriate scientific indication and pre and post operative management of those patients are

investigated.
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Development of Al installed application software to check remained foreign body after surgery.
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In order to reduce the human error after surgery, we are trying to develop application software
including Al technology using various artificial data including phantom pictures and cadaveric
pictures for better learning for Al advancement of the system.
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The site of transplantation affects the survival and function of human hepatocyte cell sheet
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There are known a shortage of donors. The establishment of a technique for producing and
transplanting cell tissues in vitro is expected, and cell sheet transplantation is one of an effective
transplantation technique with high engraftment. In this study, it was demonstrated that the
difference in the transplantation site affects the engraftment and functionalization of hepatocyte
sheets. Various tissues such as the liver surface, kidney capsule, and subcutaneous tissue are
mentioned at the site of transplantation of hepatocyte sheets. However, the engraftment at each
transplant site has not been fully evaluated. By demonstrating the optimal tissue for hepatocyte
sheet transplantation in this study, it will be possible to provide effective knowledge in both
academic and social aspects as liver regeneration medicine.
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Elucidation of pancreatic carcinogenesis and progression by interaction between neural microenvironment and immune cells
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Pancreatic cancer is a hig malignant potential disease with a poor prognosis. Recently, we have reported the mechanism in
pancreatic cancer in which stress promotes pancreatic tumor growth and factors from tumor cells extend nerves and proved
that tumor growth was suppressed by inhibiting factors from stress (Renz WB, Tanaka T et al. Cancer Cell 2018). In addition,
cathecolamine released by stress is said to act on immune cells to exacerbate inflammation. In other words, not only the
stress directly affects pancreatic cancer, but stress may act on immune cells and indirectly contribute to pancreatic
carcinogenesis and exacerbation. This project aims to reveal how stress interacts with immune cells in pancreatic cancer and
to explore potential therapeutic targets for the relationship between stress and immune cells in pancreatic cancer.
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Development of organ retractor for endoscopic surgery
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We have developed and evaluated a balloon—based organ retractor for endoscopic surgery. This
balloon—type organ retractor can exclude organs such as liver, lungs and spleen over a wide surface
by expanding inside the body cavity after passing through an access port with an inner diameter of
5-10 mm.

The results of dry lab and animal experiments confirm that the prototype has better functionality
and safety than the existing products.
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«Taniguchi et al. Balloon—based organ retractor with increased safety and reduced invasiveness
during video—assisted thoracoscopic surgery. Surgical Innovation. 2018)

+Kondo et al. Development of balloon—based organ retractor for laparoscopic surgery. Journal of
Mechanics and Biology. 2017)
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Fabrication and regenerative medicine of artificial trachea only by cells using bio 3D printing
technology
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Tissue—engineered airway regeneration is very useful for treating pediatric and adult patients with
benign or malignant diseases such as carcinoma, trauma, and congenital malformations. Most of
the reports of airway regeneration so far have been studies using scaffold = scaffolds, and there are
many problems such as biocompatibility and long preparation time for structures.

Scaffold—free scaffold—free, autologous artificial organs are considered to be ideal organs, especially
in the respiratory tract where there are many infectious diseases. Aiming at the regenerative
medicine by this, using a bio 3D printer (Regenova ®), the production of the trachea and bronchus
by the cells (mesenchymal stem cells, chondrocytes, vascular endothelial cells) isolated from the rat
and its application will be performed. It was So far, we have created an artificial trachea and
confirmed its functionality by transplanting it into rats. We are studying application to large
animals (pigs, etc.) for future clinical applications.

4., Bt - TRIERR R SR DR SE

YR CIEINECRERCRIERE O EERE FENT A L TEEL-, MBHETERD, 280 5) v
HLTWBENT, ZNETENBLOT Y MMz AW T A 43D TV o Z — 2 AW ERIL 7258 -
KRB IHEEROIERR T bA~DBEEAT > TETCOET, OO AN TRE X, A5L, #ERELZ L
T, VL EOAGFEHER TECOET, 5%I1E, SO WE DM EDid, Iy TR —
25 1(DDS) AL H UV EEDVERLAAT > TUVE S, £, KEEW) (72 7328) ~Dis Haiatl
TVET,

NAA3DT) i —

5. LA FHE~DRELE - RE~DAE—V

KEDORBOIBREEL T, [IEBEDBHVET N, LR THEER FIEI RN SN TWETA, H
COMBEDIRNB/2 5T 2 DFIENENTHISH TEIUILR, FAEREVO DB TIETL—I72—
R0ET,

BE~AD—FAr—

F7o, REWM) ISR, MR OH O DMEY OIER 72 L, RSB S, MR DB 772 S g A<
KHSFRETT,



1. WF5E7—~

F MTBAEE T A3 2R H R ZE R M A 2 e s AN A8
Induction of immune tolerance using adipose—derived mesenchymal stem cells in rat lung transplant model
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In clinical lung transplantation, life-long immunosuppressants are necessary to reduce rejection. We are
focusing on the immunosuppressive effect of mesenchymal stem cells (MSC) and evaluating the effect of MSC
in a rat lung transplant model.

Technically, the left lung of a donor rat is transplanted into a recipient rat to create a lung transplant model.
Adipose—derived mesenchymal stem cells (ADMSC) were intravenously administered to recipient rats. After
lung transplantation, the degree of rejection, quantification of anti—inflammatory cytokines, immune cell
differentiation and proliferation, and immune cell subtypes are evaluated. Thereby, the immunosuppressive
effect of ADMSC is verified.
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Scaffold—free artificial ureter consisted of human cells using a bio—three—dimensional printing
technology.
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Scientific progress has enabled ureter regeneration with scaffolds produced by collagen but it was
impossible with scaffold—free cell structure. We developed a scaffold—free artificial ureter structure
with human cells only using a bio—three—dimensional printing technique. According to the
transplantation experiment, 50% showed slight contraction of the artificial ureter structure and
17% showed grade 0 Hydronephrosis. Artificial ureter structures created using bio—3D printing
could be used for ureter regeneration.
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Development of surgical deveices with “shark design”
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The forceps used in surgery have special grooves for gripping fine organs and membranes. There
are various forms depending on the application, but it is not enough. By applying a shape inspired
by shark skin to surgical instruments, we have developed a shape that has superior gripping force
compared to previous ones. It has been confirmed that it has an excellent gripping ability when
applied to a forceps.
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Organ shortage is an urgent issue in organ transplantation. The fabrication of transplantable
organs is one of the great challenges of modern medicine. We are investigating methods for tissue
and organ engineering using decellularized scaffolds. Further, engineered small organs fabricated
from rat scaffolds are useful as disease models. We are developing ex vivo research tools such as
cancer models.
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Application of nanobubbles for medical field — organ preservation solution, infection control or etc.—
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Although the usefulness of nanobubbles has been demonstrated in various fields, it is still insufficient

as applications in the medical fields. We are applying some types of nanobubble to the medical fields.

For organ preservation solution containing nanobubble, there is a possibility to suppress organ
deterioration comparing to the standard solution. Another is for infection control. Nanobubbles could have a
function of suppressing bacterial proliferation, which make infection control possible without antibiotics. We
will investigate various applycations of nanobubbles for cell culture in research work.
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Creation of an training model for lung surgery with heart movement
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In surgical training, the importance of shape and material is emphasized, but the movement of organs
has never been reproduced. Pulmonary surgery is a highly difficult operation because it involves
movements of the breath and heart. By creating an intrathoracic model that reproduces the movement
of the heart as a more practical lung surgery training model, we aim to enable higher quality training
and perform safe surgery.
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Development of the system for Telemedicine
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he aim was to develop a new real-time high—definition communication system that enables new
development of telemedicine and reduction of medical costs by transmitting and receiving high—
quality videos and images in real time using the current Internet infrastructure. . (1) Small high-
definition camera, connection to various inspection equipment and evaluation. (2) Improvement of
technology for transmitting high quality image data to remote areas. @®We conducted clinical
research targeting actual patients. Operation images, gastric camera, cardiovascular angiography,
outpatient treatment, echo images, etc. can be transferred in real time without delay, enabling
telemedicine between Goto and Nagasaki.
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Development of novel hemostatic forceps for endoscopic surgery with the use of 3—dimensional printer
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Recently endoscopic surgery have become common as minimally invasive surgery, and various surgical
equipments also have been developed to perform a safer operation along with this situation. We have
developed a novel hemostataic forceps for intraoperative hemorrhage, which is one of the biggest issue as
intraoperative complication. We used a 3—dimensional printer for more detailed examination of distal end
structure to develop this forceps. This novel equipment have potential to suture easily and surely against
intraoperative hemorrhage which is unavoidable for conversion to open surgery.
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Ex vivo human lung cancer model using bioengineered rat lung
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Cancer cells on 2D solid plates or flasks are not identical to those cells on in vivo 3D structure, which are interacting
with various types of cells. We established novel 3D human lung cancer models using bioengineered rat lungs based on
decellularization / recellularization technique. This ex vivo model will be used for the observation of real-time
responses against various external factors such as drugs, growth factors, nutrient substances or environmental factors.
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Biomarkers for neurodegenerative diseases
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Prion disease is a progressive, refractory, or lethal disease that occurs when normal prion disease
present in the brain is converted into abnormal prion protein by some trigger, and the abnormal
prion protein accumulates and damages neurons. Diagnosis of prion disease includes CSF
examination, imaging examination, and electroencephalography. Of these three tests, the CSF test
is the only cerebrospinal fluid testing center in Japan that has prion disease, and is conducting
joint research with Europe, Asia, and the United States. We succeeded in amplifying and detecting
a very small amount of abnormal prion protein present in cerebrospinal fluid in 2011. We are
working every day to apply this technology to other neurodegenerative diseases. It has been
successfully applied to some neurodegenerative diseases.
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Drug discovery for HTLV-I related myelopathy
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HTLV-1 infection is a common infection in Japan. Among them, HTLV-1-related myelopathy (HAM) is
an extremely common disease in Nagasaki and Kagoshima, which are highly endemic areas of this virus.
The disease period has passed. Currently, most HAM patients are in a condition close to bedridden life,
and there is a strong demand for the development of a therapeutic method that can be promptly and
safely administered, and the national policy also requires the development of a new therapeutic method
for HAM patients. In this study, we are investigating the pathophysiology including the improvement of
bladder function by prosultiamine treatment in HAM patients, and developing an innovative treatment
method with anti—-HTLV-I activity aiming at the improvement of bladder function in HAM patients.
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Regenerative therapy for cerebral infarction
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Mesenchymal stem cell transplantation for cerebral infarction is attracting attention as a new
treatment for functional recovery. On the other hand, in the clinical practice of stroke, the
development of endovascular treatment is remarkable. By using endovascular treatment techniques,
cells can be selectively transplanted into the region governed by blood vessels, so that more
effective stem cell treatment may be realized. However, there are few reports on its usefulness and
timing of transplantation, and further verification for clinical application is desired. Therefore, we
are conducting basic studies on the usefulness and timing of transarterial transplantation of
mesenchymal stem cells for cerebral infarction.
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A study on the image of elderly people of workers
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We investigate the potential image of the elderly with a questionnaire using a scale of ageism, and
analyze the actual conditions such as prejudice against the elderly and factors related to the image.
The survey will be completed in about 20 minutes and can be conducted online or in paper.

Since these can be conducted by questionnaire survey, it can be expanded to not only workers but
also their families.
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New strategies for early detection and prevention of the disease progression in chronic obstructive pulmonary disease
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Chronic obstructive pulmonary disease (COPD) is a common respiratory condition mainly caused by tobacco smoking. It
causes significant morbidity and mortality, and that leads to significant burden, both medically and socially in worldwide.
However, since COPD has few initial symptoms and is poorly recognized among the general population, many patients are
not diagnosed until the disease is advanced. COPD posed a substantial burden in terms of total healthcare costs. Early
detection, diagnosis and management including pulmonary rehabilitation are essential.

We are developing a system for early detection of COPD and refer to respiratory physician, and a providing starategies for
pulmonary rehabilitation to COPD patients.
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Research on development of rehabilitation strategies for preventing chronic pain
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In Japan, the prevalence of chronic musculoskeletal pain is higher than in other countries. In addition, chronic
musculoskeletal pain in the elderly increases the risk of care necessary. Therefore, it is extremely important to
establish effective measures from the viewpoint of preventative care. Chronic musculoskeletal pain often develops
from injury (acute pain), which can be difficult to manage and severely impair the person’s quality of life (QOL).
Therefore, there is a need to establish measures to prevent the development of chronic pain.
Based on these social backgrounds, this research aims to develop rehabilitation strategies that contribute to the
prevention of chronic musculoskeletal pain from both basic and clinical research. This research has themes of (1)
prevention of chronic musculoskeletal pain that occurs after trauma such as fracture and after various surgical
operations, and (2) prevention of chronic pain caused by osteoarthritis, which is common among elderly people.
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Development of new rehabilitation strategies against contracture to
realize “well-being” for the disabled elderlies
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Coming the advent of the super—aged society, the number of disabled elderlies with severe joint movement restriction
(contracture) is increasing, and it is necessary to review the rehabilitation strategies against contracture measures for
extending the healthy life expectancy. Severe contracture prevents proper nursing/care and reduces QOL, this
dysfunction closely relates to the beautiful appearance of the corpse at the caregiving term. However, the conventional
local intervention with passive ROM-ex etc. have limitations as the rehabilitation strategies against contractures, and
the development of new rehabilitation strategies against contractures is an urgent problem. Therefore, our laboratory is
progressing translational research that connects animal experiments to clinical research, we are promoting to develop a
new rehabilitation strategy against contracture toward the realization of “Well-being” for the disabled elderlies.
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Bone regenerative matrix using nanodevice carring gene
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There are increasing number of patients who suffered from osteoporosis and masticatory
disturbance due to alveolar bone resorption in a aged society. Autogenous bone graft is gold
standard to regenerate bone but it has impediments such as limited availability and harvesting
morbidity. Then, development of artificial bone substitutes with bone inductive activity is
expected. We have developed bone substitute utilizing genes encoding bone inductive activity.
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Clarification of pathogenesis/pathology of and development of treatment strategy
for medication—related osteonecrosis of the jaw
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Bisphosphonates and denosumab, which are categorized as a anti—resorptive agent, have been mainly
used in osteoporosis and cancer patients. Medication—related osteonecrosis of the jaw (MRONJ), which
is an intractable soft and hard tissue disease, sometimes occurs in these patients.

MRON]J sometimes negatively affects daily life and social activity of patients by prohibiting oral health—
related quality of life. However, the pathogenesis and pathology of and treatment strategy for MRON]J
remains unclear.

Thus, the aim of our studies is to clarify the pathogenesis and pathology of and to develop the treatment
strategy for MRONJ.
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Clarification of control mechanisms of bone tissue around dental implants
through design and surface modification
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Mastication is imperative for body health since chewing capability could be reduced following
missing natural teeth. Recently, dental implant treatment has been routinely performed to recover
the decrease in chewing capability.

On the other hand, only bone to implant contact has been focused in implant dentistry, which
indicates that the effects of implant design and surface modification on bone tissue around dental
implants under loaded conditions remain unknown.

Therefore, to establish long term stability of dental implants and clinical success under chewing
conditions, the aims of our studies are to investigate and explore the control mechanisms of bone
tissue around dental implants via implant design and surface modification.
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Ceramic coating on hydroxyapatite using aerosoldeposition

2. TR

V- HE#f - Taira Yohsuke« ZEm R - 5t SR O W SCRL - 2l - SR
https://researchmap.jp/read0172814

JLiEY & 3C Egoshi Takafumi« A=y EE R - Bty SRR AW ZERL - By 23510 - Bh 2
https://researchmap.jp/fumifumi

3. B

0B DOERY THHANAREF LT AL RDOERIC, T7 1/ VTR a2 (ADNEICLE-T, M
G DL, BRI T NI T EE R TEHZENRHONI/R0E LT,
BUEEND T AT EDEITT~10 ym T,

SURBLS VTR 55 O BE SR PRI X LR DO NA R e U 7 X2 A RO R ELFET,

We have revealed that a transparent aluminum oxide layer can be created on hydroxyapatite by
means of aerosol deposition without inducing a localized temperature rise.

The thickness of the deposited aluminum oxide layer is 7-10 pm.

The hardness and acid resistance of the deposited area is significantly higher than that of the no
deposited control.
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Development of antibacterial soft denture liner with high stress relief and durability
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The patients who lost the many teeth wear the denture to keep the masticatory function. However,
many denture patients complain of masticatory pain. Although the soft denture liners are applied
to them, the ideal materials have not been developed. The present soft denture liners are easily
dirty during usage. The purpose of our project is to develop the antibacterial soft denture liner
with high stress relief and durability.
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Development of orthodontic diagnosis support system using Al
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We are developing an orthodontic diagnosis method driven by artificial intelligence (Al) that
predicts growth of young patient from X-ray image. Accurate prediction will make it possible to
make better diagnosis in early phase and better intervention. At present, conventional growth
analysis relies on hand—crafted X-ray tracing and measurement, which hasn’t achieved to predict
growth of individual patient accurately. We are aiming to establish more accurate diagnosis method
using Al and extract all information from X-ray image directly.
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Development of orthodontic treatment support system using Al
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The objective of this study is to predict an optimal design to tract a tooth utilizing artificial
intelligence (Al). In orthodontic clinical practice, it is sometimes required to tract impacted tooth
to the proper position. However, direction of the traction is determined by clinical experience of
orthodontists and not always mechanically optimal. In the present study, we are developing an
appliance system which makes it possible to tract impacted tooth in mechanically optimal way by
combining Al and simulation of long—term tooth movement.
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Identification of an essential genimic element; mR1 for p53—deficient tumor development
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Inactivation of the p53 gene, the most universal cancer suppressor gene, is the basis of the
carcinogenic mechanism in almost all human cancers. However, anticancer strategies aimed at
normalizing the p53 gene have not been successful.Recently we found that mutations in mR1, a
specific sequence within the regulatory region of the oncogene c—Myc, effectively suppress the
development of tumors caused by deletion of the p53 gene. This mR1-targeted anticancer strategy
has the potential to revolutionize previous cancer treatment strategies.
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Dysphagia with head and neck cancer radiotherapy
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We conduct oral management for head and neck cancer patients with radiotherapy, in partnership
with otolaryngologists and radiologists. Radiotherapy for head and neck region introduces adverse
events: oral mucositis and so on. We conduct oral care for head and neck cancer during
radiotherapy, however, patients are affected with oral candidiasis and aspiration pneumonia.
Dysphagia with head and neck radiotherapy is not well known. The COMPUTER HI-TECH INC.
made a device “CAM Counter” to evaluate swallowing function easily and precisely. Therefore, we
can evaluate of swallowing function of head and neck cancer patients with radiotherapy. Our
results would contribute to improvement of nutrient intake during radiotherapy.
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Development of cell therapy with effectively conditioned peripheral blood mononuclear cells (E—-
MNC)
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We have recently developed an effiective culture system of peripheral-blood mononuclear cells

(PBMNCs)with serum—free medium containing 5 recombinant growth facors (5G-culture), and

found this culture can successfully enhance the anti—inflammatory and vasculogenic potentials of
PBMNCs in a short period (for 5-7 days). Therefore, we are now developing the new cell therapies
using E-MNCs for intractive oral disease such as radiogenic xerostomia, sjorgren syndrom, and jaw
bone necroasis.
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Bone and mucasal regeneration using iPS—derived Megakaryocytes
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We are now trying to develop the new cell-based therapy using iPS—derived megakaryocytes for
alveolar bone and oral mucosal regeneration. Delivery of mature megakaryocytes may be an
alternative approach to PRP therapy because it releases the platelets that are known to promote
the bone healing or wound repair.
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Development of cell-based therapy with allogenic umbilical cord mesenchymal stem cells (UC-
MSCs)
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Osteoblastic differentiation ability of UC-MSCs is usually limited when compared with that of
bone marrow—derived MSCs. We have recently developed a new culture mentod to induce the
osteoblastic differentiation of UC-MSCs by enhancing the actin—-depolymerization. UC-MSC-
derived osteoblasts (UC—-OB) induced by this method can markedly promote the bone formation in
vivo. Therefore, we are now planning the pre—clinical study aiming at the future clinical trial.
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Physiological function and pathological analysis of a novel gene, Rab44.

2. WFgeEHEI

L P& Tsukuba Takayukis A= ERFFI - 32050 - i
Researchmap : https://researchmap.jp/read0184690

P <+ KadowakiTomoko « A= iy P& B} 244k « B 573510 - HEH %
Researchmap : https://researchmap.jp/tomokok nagasaki

(L 8 - Yamaguchi Yu - A an R 7 - 5 7350 - B
Researchmap : https://researchmap.jp/y-yamaguchi

3. W

2 1B OHFFED D, BAENIEE 59 20 B Il O /3Ll Ae TH R 758 {5 T Rab44 %58 L £
L7z, Rab44% /o770 L UT- i AT IEE L - ERAEL, 11ZRab44 & @ I BLL 7= fl e Cl3is
PAL IR S E L 72, D FED, Rabdd X F IR M LEEDOHIEIZITOZENG0ELT, D,
Rab4413~AMBIE TROLZ<FHEIL TDHIEE RH L ELT, ~AMBIZIZ T LV —2E T 55
fal L CTaibnCUWVET, 22 CRab44 KB~ 2A/ERIF AL | [Fl~ AL B AR < 22, 7
TATxR LV IER DS TRE R R U E LT, L7235 C, Rab44 I3 AR 721 ©7el, ~ ANl
DOWFERLE T T 7 47% > —Z 8T DL BHDNERDEL T,

We discovered a novel gene, Rab44, that was increased during the differentiation of bone—
degrading osteoclasts in our research work. In osteoclasts, knock down of Rab44 promoted
osteoclast differentiation and activation, whereas overexpression of Rab44 suppressed the
differentiation. Thus, Rab44 is found to negatively regulate osteoclast differentiation. Recently, we
found that Rab44 is most highly expressed in mast cells. Mast cells are known to cause anaphylaxis
and allergy responses. When Rab44-deficient mouse was generated, the mice showed a half the
reduction in anaphylactic symptoms compared to the wild—type mice. Therefore, Rab44 likely to
regulate degranulation and anaphylaxis of mast cells as well as osteoclasts.
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Effects of age—related declines in circadian rhythm on physiological functions.
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Aging influences a wide variety of physiological functions in individuals, one of which is the circadian
timing systems. Not only does aging cause changes in sleep patterns but it also causes declines in
diurnal/circadian dynamics of the autonomic nervous and endocrine systems in humans. As a greater
proportion of people are living longer, it is important to develop timing control that leads to actively on
daytime and getting sufficient amounts of rest in order to improve the quality of life. An understanding
of the mechanism underlying age—related dysfunctions in the circadian rhythm is necessary for the
extension of a healthy life span in our society.
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Screening of drugs targeted at TREM2 receptor, a common risk factor of neurodegenerative
disorders

2. WFFEEHEI
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TREM2 receptor is a common risk factor of neurodegenerative disorders such as Alzheimer’s
disease, Parkinson’s disease and amyotrophic lateral sclerosis etc. We have developed a simple and
highly sensitive reporter cell system which allows us to detect the signal transduction from
TREM2 (Shirotani et al. 2019 Scientific Reports 9 (1) 7508). Potential drugs for the
neurodegenerative disorders will be obtained by the screening of TREM2 agonists in this system.
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Catalytic Deuterodechlorination of Aryl Chlorides
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Deuterated compounds have attracted much attention because this type of molecule is highly
useful in pharmaceutical development and material science. We have successfully developed the
palladium—-catalyzed deuterodechlorination of aryl chlorides. This method has realized the highly
selective introduction of deuterium into aryl compounds with high deuteration degrees.
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Quinone—based antibody for enzyme—free chemiluminescent immunoassays.
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Chemiluminescence—enzyme immunoassays make it possible to measure trace components with high sensitivity and
selectivity due to the high specificity of the antigen—antibody reaction and the high sensitivity of chemiluminescence
assays. However, using an enzyme—labeled antibody suffers from many problems such as low reproducibility due to the
instability of the enzyme. Therefore, we developed an innovative non—enzymatic chemiluminescence immunoassays
labeling reagent through using quinone as a signal—-generating tag.
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Development of Antibody—Oligonucleotide Complexes for targeting Exosomal microRNA
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MicroRNAs in exosomes (exosomal miRNAs) are considered as significant targets for cancer therapy. We
attempted to develop a novel drug delivery system using anti—exosome antibody-anti—miR oligonucleotide
complexes (ExomiR-Tracker) for hijacking exosomes to carry anti-miR oligonucleotides inside exosome-
recipient cells.
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Development of therapeutic oligonucleotides to deal with broader range of diseases and needs
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Oligonucleotide therapies where oligonucleotides that support targeted degradation of endogenous RNAs are
utilized can be complementary approaches to the conventional therapeutic modalities to treat diseases. We
have developed therapeutic oligoncleotides bolstered with our unique chemical modifications and ligand—
conjugation strategy, and some candidates are now being tested in certain pre—clinical settings. Potentially
applicable to many diseases.
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Tissue clearing solution for animal and plant samples
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It is important to visualize biological events and states. Generally, tissues are opaque, and specialized
methods are required for the visualization. We have focused on tissue optical clearing, and have successfully
developed a unique tissue clearing solutioon Seebest (SEE Biological Events and States in Tissues). Seebest
can clear tissue while maintaining lipid membrane. Moreover, pH of Seebest solution is adjustable in wide
range (pH 5-12). Therefore, Seebest can minimize leakage of fluorescent dyes.
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On-step preparation method of complicated lipid nanoparticles
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Based on alcohole injection method, we realized one—step praparation of complicated nanoparticles
containing drugs, proteins, nucleic acids/genes. The preparation is simple, just mixing alcoholic and
aqueous solutions.
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Manufacturing method of highly functionality and —quality drug—encapsulated lipid nanoparticles and their
kinetic evaluation in body and tissue
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We have constructed a method for producing high—functionality and —quality lipid nanoparticles that
encapsulate drugs (anti—cancer agents, siRNA, messenger RNA, plasmid DNA) using the microfluidic method.
We have also constructed a new high—functionality and —quality exosomes manufacturing method using the
microfluidic method. In addition, cell binding/uptake characteristics of lipid nanoparticles and exosomes
and their spatial distribution in the body and tissues can be analyzed.

4. Frto - FIeRR - S % ORE

A 7 FRIEIC L OB REME A AT 5 U T2 SRR /e IR T Lo Y — AD i B e BE VA RRSL TS
DT, THRA— VBB O R EFHHSCCMPRIA| O EE F T ZENE 5 T,

ST, FUSAA, siRNA, messenger RNA, plasmid DNAZ V=B A2 A L TVWET,

 EEREAL DT= DO OFERENE 73 TERIEE DA D TEE T, MEREM: 0 L L T, Fli A ORTFROMEHAE
WCETRBREZAL TOET,

FHHRNENREIX, S OEERA A— L TR D3R TTIENT DN A HE T,

5. t2RE~DBHA - RE~DA BT

PIDSAA, B, B 1 EI3EE 0RIRE T R A B =7 — KK OB -OF N & L H F 7,
EHEA~D—FAy—Y

NRE T R BB R =7 — KFI DB 38 SO RSO I8 A5 115 FE DR N « HHRSR N EhRE OFEAT (2B 3%
0, LFEIFIEA2 T EIND T ITEEE<TZE,



1. W57 —~
R RSP UFEE I T A 750 — OREEE L AR~ DS

Construction of Nagasaki University Marine Microbial Extract NU-MME) library and its application to drug
discovery

2. WHIEE R
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Biologics, such as antiboides, have recently been attracting a great deal of attention as new generation drugs;
however, conventional low molecular compounds are still important, particularly in terms of drug prices. As a
source of such compounds, natural compounds are refocused because artificially made compounds have limitations
in their diversity of physiological and chemical properties. Therefore, we are constructing a library of extracts from
various marine microbes collected from Nagasaki Prefecture and aim to utilize it for drug discovery.
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Comprehensive identification of therapeutic and diagnostic target by immune complex analysis
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Our immune system resembles an intelligent security system, which continually monitor for the foreign invaders
(infectious diseases); however, in some cases, this system recognizes the healthy parts as something harmful or
foreign and attack them (autoimmune diseases). The defining characteristics of an autoimmune disease are the
existence of T— and B—cell autoreactivity against self proteins (autoantigens). In addition to autoimmune diseases,
aberrant host proteins that occur during a certain state of diseases (e.g. cancer) can be recognized as an
autoantigen. Immune complexes (ICs) are produced during an immune response and may reflect some aspects of an
ongoing immune response. Therefore, the identity of antigens incorporated into ICs provides the information that
in the future may aid in the development of diagnosis and treatment strategies for autoimmune diseases, infection,
cancer, and so on. We developed a novel proteomic strategy (immune complexome analysis) in which ICs are
separated from biological fluids, followed by direct tryptic digestion and nano-liquid chromatography—tandem
mass spectrometry for the identification and profiling of antigens in circulating ICs. We applied this strategy to
the analysis of circulating ICs in autoimmune diseases (theumatoid arthritis, Sjégren’ s syndrome, systemic
scleroderma, and systemic lupus erythematosus), infectious diseases and cancers.
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Analysis of food polyphenols
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We are studying on food polyphenols including catechins, black tea polyphenols, proanthocyanidins,
ellagitannins, and flavonoids. We use HPLC analysis, chromatographic separation, and structure
determination with spectroscopic methods as main techniques. We do not perform evaluation of
biological activities; however, we have developped some functional foods by collabolation with other
research groups.
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Survivin target peptides
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Survivin is not detected in most normal tissues, but its overexpression has been confirmed in tumor
tissues of many cancer patients. We have succeeded in developing unique peptides that are expected to be
applied to the diagnosis and treatment of cancer targeting survivin.
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Chromone derivatives for diagnosis of amyloid—related
diseases
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We have developed chromone derivatives useful for diagnostic imaging of amyloid—related diseases such
as prion disease.

Previously reported compounds for diagnostic imaging of prion disease have had several problems such as
amyloid selectivity, brain transfer, and washout from normal brain tissue. On the other hand, The
chromone derivatives developed by our laboratory has excellent properties that overcome the problems so
far, and is expected to proceed to clinical apprication.
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Photosensitizer to generate singlet oxygen
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Singlet oxygen is excited state of oxygen which has ability to oxidize other molecules. We developed
photosensitizers which can generate it utilizing irradiation of visible light. The compound does not
contain heavy atoms such as halogens, and work efficiently under irradiation of narrow band of visible
light. Since they have simple structures as well as robustness, may be used for Photodynamic therapy for
cancer and/or infectious diseases.
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	06_研究シーズ集（医_法医学）
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