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Medical Science 
Core Subjects 
Seminar 
Neuroscience Seminar  
 
 
Instructor  

Prof. Masaki Tanaka, Prof. Kazuhiro Yagita, Prof. Kei Yamada, Prof. Jin Narumoto,  
Prof. Naoya Hashimoto, Associate Prof. Takashi Kasai, Lecturer Tomoyuki Ohara,  
Lecturer Takahiro Fujimoto, Lecturer Yoichiro Sugiyama, Lecturer Hitoshi Gotoh 

Year M1, M2 Period Year  Credits  Elective / 
Mandatory 

Elective 
Class Type Omnibus Format round Classes 10 

Purposes and aims 
 The purpose of this seminar is to understand the basic molecular neuroscience and clinical application to 
various neurological diseases and neuropsychological diseases. 

Goals 
 Understanding techniques to investigate neuroscience. 
 Understanding clinical application to neurodegenerative diseases and neuropsychological diseases. 

Outlines 
1. Lecture about Parkinson’s disease and -synuclein, a major protein of Lewy bodies. 
2. Lecture on bases and molecular physiology of Circadian Rhythm. 
3. Positron emission tomography (PET) is a molecular imaging technique that uses radiolabeled 
compounds to probe cellular and molecular functions in vivo. In addition, quantitative analysis of various 
brain functions is permitted, including cerebral blood flow, glucose metabolism, various protein 
depositions, and neurotransmission and/or receptor functions. In this seminar, characteristics of PET 
imaging technology is illustrated. Also glucose metabolism and amyloid deposition imaging in various 
dementia will be demonstrated. 
4. Lecture about relationship between brain damage and behavioral change. 
5. Lectures on the neurological diseases requiring surgical intervention; cerebrovascular diseases, brain 
tumors, brain and spinal injuries, functional diseases such as epilepsy, congenital anomalies including 
hydrocephalus, and spinal degenerative diseases. 
6. There is substantial unmet need for accurate and non-invasive biomarkers to diagnose and evaluate the 
disease severity neurodegenerative diseases, including Alzheimer’s disease (AD) and Parkinson’s disease 
(PD). This lecture is aimed to review and show future perspectives of exploratory researches to develop 
biomarkers for those neurodegenerative diseases. 
7. Parkinson's disease is a complex disease characterized by a progressive degeneration of nigrostriatal 
dopaminergic neurons. The development of this condition is defined by the interaction between the genetic 
constitution of an organism and environmental factors. Analysis of the genes associated with development 
of monogenic forms of disease has allowed pointing out several mechanisms involved in Parkinson's 
disease pathogenesis such as alpha-synuclein aggregation, mitochondrial dysfunction, oxidative damage, 
and others. In this lecture, a variety of data which throw light on molecular mechanisms underlying 
pathogenesis of Parkinson's disease are discussing. 
8. Lecture on molecular bases of neuromuscular diseases, especially in Duchenne muscular dystrophy. 
9. Lecture about the central mechanisms underlying respiratory and non-respiratory behaviors, including 
swallowing and coughing and clinical application of electrical stimulation therapy for dysphagia. 
10. Lecture on cellular metabolism in the regulation of brain function and neurometabolic disorders. 
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The way of assessment 
 Discussion in the seminar and report about the lecture 

Textbook/Reference book 
 Neuroscience  
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Medical Science 
Core Subjects 
Seminar 
Molecular Lifescience Seminar 
 
 
Instructor  
 

Prof. Kei Tashiro, Prof. Atsushi Umemura, Prof. Koichi Takayama, Prof. Akiyuki Taruno, 
Associate Prof. Tadaaki Yamada Associate Prof. Yoshinori Harada 

Year M1, M2 Period Year 
round 

Credits 1 Elective / 
Mandatory 

Elective 
Class Type Omnibus Format Classes 10 

Purposes and aims 
The aim of the course is to understand the topics of molecular basic and clinical life science. 
Themes:  

1. cell biology and physiology – 2 classes 
2. molecular pharmacology – 2 classes  
3. molecular genetics – 2 classes 
4. molecular pathology – 2 classes 
5. molecular target therapy– 2 classes 

Goals 
1. To understand the molecular background of multi-factorial diseases including glaucoma (Kei Tashiro) 
2. To understand physiology of chemosensation and purinergic signaling (Akiyuki Taruno) 
3. To understand pathophysiological roles of redox signaling (Atsushi Umemura) 
4. To understand pathogenesis of diseases by leading-edge imaging approaches (Yoshinori Harada) 
5. To understand molecular target therapy for cancer and resistant mechanism (Koichi Takayama) 

Outlines 
Abstract 
1. Cell biology and physiology: Our lab is interested, most generally, in chemosensation and extracellular 
ATP signaling. The techniques we employ span the spectrum from biophysics to molecular. We also 
employ transgenic animal tools to understand how molecular behavior results in complex physiological 
processing in vivo. Chemosensation: in addition to taste and smell, accumulating evidence has identified 
chemosensory function of the gut, airway epithelium, and brain and its broad physiological relevance. ATP 
signaling: ATP, the energy currency of cells, has been well established as an extracellular ligand of 
autocrine and intercellular signaling, especially of peripheral sensory transduction. Ion channel-mediated 
mechanisms play major roles in cellular ATP release. We have identified CALHM channels, a novel group 
of ATP-release channels. Students will learn about recent advances in these topics.  
 
2. Molecular pharmacology: The main interest of our research is to clarify pathophysiological roles of 

cellular energy and stress responses in various organs. We focus on NADPH oxidases and mitochondria 
as a source of endogenous reactive oxygen species and ATP production. Currently it is a novel target for 
the development of therapeutic agents for clinical interventions of various diseases, including mental 
disorder, cancer and gastrointestinal diseases. With the usage of cell biology, molecular biology, 
enzymology and gene targeting technologies, we have pursued our goals in various experimental animal 
models. Master course students will take part in our Journal Club featuring a variety of topics related to 
cellular energy- and stress responses -associated diseases. 
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The way of assessment 
Discussion in the seminar and report about the lecture 
 
 

Textbook/Reference book 
References relevant to the topic will be provided by each lecturer. 
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Medical Science 
Core-Related Subjects 
Regenerative Medicine  
 
 
Instructor 

Prof. Chie Sotozono, Prof. Osamu Mazda, Prof. Satoaki Matoba,  
University Hospital Prof. Narisato Kanemura,  
University Hospital Prof. Toshiaki Numajiri , Associate Prof. Keiichi Kanda, 
Lecturer Jun Asai, Lecturer Kenji Yanishi, Assistant Prof. Shinsuke Mizutani  

Year M2 Period Year 
round 

Credits  Elective / 
Mandatory 

Elective 
Class Type Omnibus Format Classes 10 

Purposes and Aims 
 
To learn the modern concept of regenerative medicine in a detailed pathway crossing from basic science to 
clinical application, and to understand the latest research and novel findings in this unique field. 
 

Goals 
1. To gain a clear understanding of system engineering, gene therapy, the molecular modification of 

tissue engineering, and the basic theory of cell treatment. 
2. Students will receive detailed instruction on examination techniques and medical treatment 

strategies for intractable diseases that require regenerative medicine. 
3. Students will acquire a complete understanding via a detailed explanation of the latest studies and 

reports concerning tissue engineering, and will be presented with future treatment aspects. 
Course Outline 

This course will encompass the surgical and internal medicine treatments aimed at the restoration of 
organ function, all from the aspect of regenerative medicine. By applying advanced medicine, such as 
tissue engineering, stem-cell transplantation, and gene therapy, diseases that traditionally cannot be 
tackled by conventional medicine can now be overcome. Thus, a broad degree of research attention now 
focuses on regenerative medicine, and clinical scientists now aim at fulfilling the hopes of patients with 
intractable diseases via the actual clinical application of these types of advanced medicine.    
 
This course on regenerative medicine starts from the viewpoint of basic medicine, with the basic principles 
of gene therapy, tissue engineering, and cell therapy. To further deepen their understanding of 
regenerative medicine, students will receive lectures from specialists on how specific techniques are 
currently applied, as well as how they may be applied in the future in the fields of ophthalmology, 
cardiology, hematology, microbiology, urology, plastic surgery, dentistry, dermatology, and vascular surgery. 
 
The course will be overseen by Professor Chie Sotozono, M.D., Ph.D, and will be conducted in English.  
 
Professor Sotozono 
Professor Sotozono will provide detailed instruction on corneal regenerative medicine for severe ocular 
surface disorders; Commentary on the establishment of a method for cultivating cornea epithelium stem 
cells via tissue engineering techniques; Basic research including animal experiments; The development 
since 1999 of the clinical application of the surgical transplant of cultivated oral mucosal epithelial cell 
sheets (COMET); Current vision on regenerative medicine from the aspect of ophthalmology.   
 
Professor Mazda 
Professor Mazda will instruct on the realization of regenerative medicine and the application of stem cells, 
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with a focus on the importance of the capacity to differentiate to functional tissue cells and the capability of 
self-renewal. Various stem cells derived from prenatal and postnatal tissues have been characterized, and 
their application to regenerative medicine has been proposed; however, the technical hurdles are high, and 
there are numerous ethical questions. Thus, for the clinical application of regenerative medicine, a more 
detailed understanding of stem cells and the current development of control techniques are paramount. In 
this lecture, students will receive a comprehensive overview of the fundamentals of stem cell biology; i.e., 
the characteristics of various types of stem cells, identification and purification techniques, cultivation and 
differentiation mechanisms, and techniques for the induction and control of iPS cells, etc. Basic aspects of 
the application of stem cell biology and tissue engineering will also be discussed.  
 
Professor Matoba, Lecturer Yanishi 
Advent of regenerative medicine has opened new avenues in the field of cardiovascular medicine. In this 
lecture, we will review the basic concepts and advances in cardiovascular regenerative medicine including 
stem cell technology and many other promising approaches. We will also present our experience in clinical 
application of regenerative medicine for peripheral artery disease and ongoing works for promoting the 
clinical translation of novel cardiovascular regenerative technologies.  
 
Assistant Professor Mizutani 
One of the driving forces behind regenerative medicine is hematopoietic stem cell transplant therapy. 
Coursework will cover autologous hematopoietic stem cell transplants and allogeneic hematopoietic stem 
cell transplants. In specific, students will gain a deeper understanding of the ever-widening selection of 
grafts for allogeneic hematopoietic stem cell transplants, such as umbilical-cord blood, and 
reduced-intensity 'mini-transplant' treatments. 
 
University Hospital Professor Kanamura 
In the first half of this lecture, an overview of recent basic and clinical research about cell reprogramming 

technique for regenerative medicine will be presented. The latter half, an outline regarding fundamental 
research on oral mucosal sheets cultured on amniotic membrane, and their clinical application conducted 
at KPUM will be presented. 
 
Lecturer Asai 
An outline on the wound healing mechanism of the skin, and treatment methods for skin ulcers. The 
present state and future prospects of regenerative medicine with cultured skin will also be presented.  
 
Lecturer Kanda 
Currently, various artificial organs are being developed with cell-engineering techniques. However, the 
tissue formation techniques that are used mostly take place in vitro, i.e., outside the living organism. Thus, 
the acquisition of safety and economic efficiency is a ongoing problem. In vivo tissue formation, on the 
other hand, which involves the use of the recipient’s body as a bioreactor, presents a possibility to solve 
these problems. An artificial organ of the circulatory system will be discussed.   

Method of Assessment 
Reports and Discussion 

Textbook/Reference Book 
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Medical Science 
Core-Related Subjects 
Neuroscience  
 
 
Instructor 

Prof. Masaki Tanaka, Prof. Fumimasa Amaya, Prof. Jin Narumoto,  
Associate Prof. Kenichi Matsuda, Associate Prof. Yukiko Shishido-Hara, Associate Prof. Tadashi  
Nomura, Lecturer Jun Tazoe, Lecturer Nobuya Koike, Assistant Prof. Daisuke Umebayashi 

Year M2 Period Year 
round 

Credits 1 Elective / 
Mandatory 

Elective 
Class Type Omnibus Format Classes  

Purposes and aims 
In order to expand the bases of neuroscience, a series of special lectures, including on the molecular biological 
mechanisms of the neuronal development and neurological disorders, and diagnostic as well as therapeutic 
strategies for neurological diseases, will be provided by the basic and clinical neuroscientists. 

Goals 
To understand the epigenome and modification of RNA in neurological disorders (Masaki Tanaka) 
To understand neurobiology of pain (Fumimasa Amaya) 
To understand the biological mechanisms of psychiatric disorders (Jin Narumoto) 
To understand the molecular mechanisms in neuro-endocrine connection (Kenichi Matsuda) 
To understand molecular pathology of the virus infectious disease (Yukiko Shishido-Hara) 
To understand stem cell biology in the developing and adult brain (Tadashi Nomura) 
To understand the novel diagnostic strategy in neuroradiology (Jun Tazoe) 
To understand the molecular mechanisms of daily fluctuation of physiological functions (Nobuya Koike) 
To understand regenerative strategies for neural injury (Daisuke Umebayashi) 

Outlines 
(Professor Masaki Tanaka) 
Lecture begins with the outline of epigenetics and posttranscriptional modification of RNA. Then, explanation of 
A (adenosine) to I (inosine) RNA editing is introduced. Next, two examples of proteins which undergo mRNA 
editing are talked. One is GluR2 receptor with amyotrophic lateral sclerosis and the other is 5-HT2C receptor 
with serotonin neuronal system. The last half of the talk is introduced lecturer’s experimental data about 
5-HT2C receptor and alcohol drinking behavior. 
 
(Professor Fumimasa Amaya) 
“Neurobiology of pain” 
Acute pain sensation recognizes unwanted stimulation and is essential for the survival of living species. At the 
same time, abnormal chronic pain is one of the major burden of human beings. This lecture will provide current 
knowledge about the neuronal circuit of the nociceptive transmission and explain neuronal mechanisms 
responsive for the transition from acute to chronic pain.  
 
(Professor Jin Narumoto) 
Psychiatric disorders including depression, dementia and obsessive spectrum disorders show various types of 
cognitive impairment that is related with brain function. We have been studying relationship between brain 
function and cognitive impairment in psychiatric disorders using neuroimaging technique.  In this seminar, I 
will explain symptoms and neural mechanism of these disorders and introduce how neuroimaging techniques 
are applied. 
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(Associate Professor Kenichi Matsuda) 
Brain is not only the center for endocrine regulation but also a major target organ for hormones. Hormones 
affect various brain functions such as stress response, feeding and sociosexual behaviors. Imbalance in the 
hormonal milieu alters neuronal activities, sometimes resulting in mental disorders. In this seminar, 
“Neuro-Endocrine Connection” will be discussed.  
 
(Associate Professor Yukiko Shishido-Hara) 
Progressive multifocal leukoencephalopathy (PML) is a fatal demyelinating disorder due to JC virus infection. 
Recent studies have elucidated that JC virus targets subnuclear domains called promyelocytic leukemia nuclear 
bodies (PML-NBs). PML-NBs are important for multiple nuclear events, including transcription, DNA 
replication, and tumor suppression. The virus disrupts the PML-NB structures, and induces the death of host 
cells. In this lecture, the molecular mechanisms will be explained to better understand the pathogenesis of the  
virus-induced demyelinating disease.    
 
(Associate Professor Tadashi Nomura) 
This lecture provides a basic overview of neural stem cell biology in the developing and adult brain. Students 
will learn the dynamics and regulatory mechanisms of neural stem cells that are responsible for mammalian 
and human brain development and evolution, and also understand functional relevance in physiological and 
pathological conditions for the basis of therapeutic strategies. 
 
(Lecturer Jun Tazoe) 
Diffusion weighted imaging (DWI) and diffusion-tensor imaging (DTI) has now become one of the essential 
research/clinical tools in analyzing the brain in both normal and pathological states. Q-space imaging and 
diffusion kurtosis imaging (DKI) techniques are further advances in this field [1]. Owing to various technical 
challenges, it was initially limited to study animals, but was later extended to clinical imaging. This technique 
with high b values enables measurement of the mean displacement (MD) of the most slowly diffusing water 
molecules. By applying this technique to the central nervous system, one can now perform ultrastructural 
assessment of the compartment size of white matter. For instance, excellent agreements have been found 
between axonal size as obtained on q-space imaging and histology of optic nerves and the spinal cord [1]. These 
have been recently clinically applied to various conditions, including but not limited to stroke and degenerative 
disease [2]. The true clinical value of these techniques is yet to be proven. 
REFERENCES 
1. Bar-Shir A, et al. J Magn Reson 2008; 194: 230- 236 
2. Yamada K, et al. Neuroradiology. 2013; 55: 283-290 
 
(Lecturer Nobuya Koike) 
In mammals, the circadian clock system is essential for physiological homeostasis in anticipation of daily 
environmental changes. Circadian disruption often results in pathological alterations which can increase the 
risk for various diseases including cancer, cardiovascular disease, diabetes, and metabolic syndrome. This 
lecture will provide molecular mechanisms to elicit daily fluctuation of physiological functions in mammals.  
 
(Assistant Prof. Daisuke Umebayashi) 
Central nervous system (CNS) injury causes tissue damage in two successive mechanism. The initial injury is 
almost mechanical and directly causes primary tissue damage, which induces subsequent ischemia, 

― 45―



inflammation, and neurotoxic factor release resulting in the second tissue damage. The CNS has a limited 
capacity to spontaneously regenerate following traumatic injury or disease. There are some regenerative 
strategies available depend on the phase and the degree of the injury. Almost pharmacological treatments 
mainly focus on the inhibition of the secondary injury. Regardless of allogeneic and autologous, various kinds of 
cell transplantations are intended to replace injured tissues. Furthermore, another exciting emerging 
technologies are neural interfaces. For example, brain-machine interface enables an alternate communication 
channel linking directly the nervous system with man-made devices. 
 

The way of assessment 
Grade assessment will be based on the attendance rate, quality of discussion, papers and presentations, 
level of understanding of each lecture.  
  
 

Textbook/Reference book 
References relevant to the topic will be recommended by each lecturer. 
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Medical Science 
Core-Related Subjects 
Medical Oncology 
 
 
Instructor  

Prof. Shigeru Hirano, Prof. Junya Kuroda, Prof. Koichi Takayama, Prof. Atsushi Umemura, 
Prof. Hideya Yamazaki, Endowed Prof. Yoshihiro Sowa, University Hospital Prof. Eiichi 
Konishi, Associate Prof. Yasumichi Kuwahara, and Assistant Prof. Shigeki Yagyu 

Year M2 Period Year 
round 

Credits  Elective / 
Mandatory 

Elective 
Class Type Omnibus Format Classes 9 

Purposes and aims 
The purpose of this lecture course is to provide a profound understanding on recent concepts about 
molecular oncology and to outline current research challenges through which oncologists are dedicated 
themselves to improve clinical outcome. 

Goals 
The goal of this course is to help students understand basic knowledge and techniques of medical oncology 
required for critical reading and understanding research papers of this research field and begin with the 
development of their own research projects. 

Outlines 
This course includes: 
1. Lectures dealing with epidemiology, mechanism of cancerization and advancement, and treatment 

of head and neck cancers. Human papilloma virus-related cancers, molecular targeting therapy, 
and immunotherapy will be highlighted. 

2. Lectures about immune therapies using PD-1/PD-L1 axis inhibitors for advanced lung cancer 
treatment. 

3. Lectures about basic principles of surgical pathology and pathological diagnosis of cancer. 
4. Lectures on diagnostic procedures of cytogenetic, genetic and molecular abnormalities and their 

translation into the selection of treatment strategy in series of hematologic malignancies. 
5. Lectures about the recent advances of adoptive T cell immunotherapy targeting pediatric solid 

tumors. 
6. Lectures about basic principle, indication and outcome of radiotherapy for brain tumor 
7. Lectures about cell growth from the point of view of “cancer researcher”. 
8. Lectures about the molecular basis of the chromatin dynamics of human genome with special 

reference to the pediatric tumors.  
9. Lectures about dysregulated signaling pathways and genetic alterations in cancer cells. 
 

The way of assessment 
 

Grading will be determined based on the attendance rate, quality of papers, the performance of 
presentations, and level of understanding of each student. 

 
Textbook/Reference book 

None.   
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Medical Science 
Core-Related Subjects 
Medical Immunology   
 
 
Instructor  

Prof. Osam Mazda, Prof. Takaaki Nakaya, Prof. Norito Katoh, Prof. Naoya Hashimoto, 
Prof. Yutaka Kawahito, Associate Prof. Shinji Akioka,Lecturer Hiroko Shigemi,  
Lecturer. Kazuhiko Uchiyama, Assistant Prof. Takahiro Tsujikawa 

Year M2 Period Year 
round 

Credits 1 Elective / 
Mandatory 

Elective 
Class Type Omnibus Format Classes 10 

Purposes and aims 
The immune system plays important roles in the defense against infection, surveillance of malignancies, 
allergic reaction, response to graft, and autoimmunity. This class aims at understanding the roles of the 
immune system in, and the principles of immunotherapy against, human diseases. 

Goals 
To understand the roles of the immune system in, and the principles of immunotherapy against, human 
diseases. 

Outlines 
The immune system is composed of distinctive cells and molecules that constitute elaborate and dynamic 
networks to fight against pathogenic microbes. In this lecture we will briefly overview these components 
and their regulatory mechanisms. The roles of the innate and acquired immune responses will be 
discussed as well. 
 
Inflammatory bowel diseases (IBD), such as ulcerative colitis and Crohn’s disease, are autoimmune 
disorders that primarily result from aberrant inflammatory responses to luminal antigens/microbes. The 
pathogenesis of IBD is based on complicated cytokine-mediated signaling pathways, which represent 
future drug targets. Recent data have shown that T-cell activation, which is a central process in disease 
pathogenesis, is induced by these pathways via inflammatory mediators. These inflammatory mediators, 
including cytokines such as tumor necrosis factor-  (TNF- ,) interleukin (IL)-6, IL-12, IL-23, and IL-10, 
may play important roles in disease pathogenesis. Currently, TNF- , interleukin (IL)-12, IL-23, 4 7 
integrin expressed in lymphocytes, and JAK-STAT pathway in lymphocytes are clinically applied as 
therapeutic target molecules and have shown high efficacy rates against IBD.  
 
Skin is a major organ where immune and allergic reactions occur. Various allergic skin disorders, such as 
atopic dermatitis, urticaria and contact dermatitis are closely associated with such reactions. 
In the lecture, we are going to talk about the mechanisms of immune and allergic reactions and our recent 
findings in immunological and allergic diseases of the skin. 
This course will introduce students to the microbial species that cause human disease. We will mainly 
cover bacteria and viruses, and discuss current topics including antiviral drugs, antibiotic resistance, 
public health threats, and global health. 
“Microbiota” is defined as an ecological community of commensal, symbiotic and pathogenic 
microorganisms. Current metagenomic research to understand the relation between human microbiota 
and diseases will be introduced in this course. 
 
Cancer immunotherapy for gliomas is reviewed thoroughly, focusing on the characteristics of 
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immune-system in the central nervous system. Each modality of immunotherapy against gliomas 
including a novel peptide vaccination will be introduced. 
 
The immune system has elaborative mechanism to protect the body from life-threatening pathogens and 
to prevent infection through various lines of defense.  This lecture aims at understanding of basic 
immunology including significance /mechanism of immune system and increase awareness of 
immunotherapy as clinical application 
 
Immunology is the study of the immune system and is a very important branch of the medical and 
biological sciences. If the immune system doesn’t function as it should, it could result in disease, such as 
autoimmunity, allergy and cancer. 
 
The immune system keeps a record of every microbe it has ever defeated, in types of white blood cells (B- 
and T-lymphocytes) known as memory cells. This system can recognize and destroy the microbe quickly if 
it enters the body again, before it could multiply. 
The main parts of the immune system are: white blood cells, antibodies, complement system, lymphatic 
system, spleen, bone marrow, thymus. The complement system is made up of proteins whose actions 
complement the work done by antibodies. The lymphatic system is a network of delicate tubes throughout 
the body. The main roles of the lymphatic system are to manage the fluid levels in the body, to react to 
bacteria, to deal with cancer cells, to deal with cell products that otherwise would result in disease or 
disorders, to absorb some of the fats in our diet from the intestine. 
As well as the immune system, the body has several other ways to defend itself against microbes, 
including skin, lungs, digestive tract. Fever is an immune system response. 
Fever is actually an immune system response. It also triggers the body's repair process. 
 
It is common for people to have an over or underactive immune system. Overactivity of the immune 
system can induce allergic diseases and autoimmune diseases. An underactive immune system does not 
function correctly and makes people vulnerable to infections. It would be life-threatening in severe cases. 
 
As for the immunotherapy, I present the definition, mechanism and the regulation of cell death such as 
apoptosis, necrosis, anoikis. The benefits of immunotherapy are its effects on some cancers for many types 
and stages. It is durable in many individuals and less toxic and works well with other treatment. I also 
present some researchers who have contributed to the study of cancer immunology such as William Coley 
and Paul Ehrlich.   
 
Profiling the tumor-immune microenvironment has emerged as a powerful metric for tumor 
subclassification, as well as predicting clinical response and resistance of cancer treatment. Given that 
increased numbers of patients are now receiving some form of immune therapy, a major goal is to identify 
either in situ or circulating immune-related biomarkers to aid patient stratification for precision immune 
therapy such that efficacy can be increased and expanded across tumor types, as well as biomarkers for 
longitudinal response monitoring. This segment of the course will provide an overview of current 
biomarkers for cancer immunotherapy and methodologies for their analyses. 
 
Advances in our understanding of the immune system have depended largely on findings at the molecular 
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level using gene knockout mice. However, there is a divergence between human and mice in immune 
system, not only at the molecular level, but also at the individual level. To understand the human immune 
system, it is necessary to understand human immune diseases, especially inborn errors of immunity, IEI, 
formerly called primary immunodeficiencies. To date, more than 500 different genes are known to cause 
IEI, many of them due to single gene mutations. The clinical manifestations of IEI vary from severe or 
unusual infections, autoimmune diseases, and malignancies. The goal of this lecture is to understand the 
human immune system through the pathologenesis of IEI. 
 

The way of assessment 
Grading will be determined based on the attendance rate and level of understanding of each student. 

Textbook/Reference book 
None. 
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The aim of the course is to understand what applied linguistics is all about, how its research is 
implemented, and what insights we can obtain from its research outcomes. Although applied linguistics is 
definitely a part of linguistics, it has a close relationship with some aspects of medicine. The course will 
mainly focus on the features which bridge the gap between language and medicine. 

 
There are three attainment targets: 1. To understand what applied linguistics is. 2. How issues of 

language are related to those of medicine. 3. What medical doctors have to know about language-related 
issues. 

 
Course outline

The course covers the following topics in a series of six classes. 
1. What is applied linguistics? (Interdisciplinary study)   
2. How do babies/children acquire and develop their first language? (The process of first-language 

acquisition) 
3. How do people acquire, learn, and ultimately master their second/foreign language(s)? (Second-language 

acquisition/learning and foreign language learning/teaching) 
4. How is language processed in the brain? (Neurolinguistics) 
5. What relations are there between language and cognitive science? (Language-processing model on 

grammar and multiple intelligences) 
6. How do professionals think about and use their language? (Professional expertise)  

Each of the classes will consist of a one-hour lecture, followed by a half-hour essay-composition period 
concerning the lecture topic. 
   The lecture classes will be conducted in English.  

A special lecture on healthcare on remote islands in Japan is going to be delivered on the 13th of October 
in place of one of the aforementioned lectures.

In addition to these classes, Master-course students are required to attend four two-hour seminars. They 
include reading plain academic papers relating to some of the above-mentioned six topics and discussing 
their contents.  

The lecture classes will be conducted in English. 

Student evaluation will be based on essay compositions, participation in the seminars (preparations for 
reading papers and involvement in the discussions) and attendance.  

Attendance at a minimum of five classes out of six and all classes for the Master course will be required 
in order to obtain the credit.  

No textbook is used. The information on reference books is provided in each lecture.
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