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The purpose is to understand and to be able to explain basic methods of
epidemiology and medical statistics.

Epidemiology is a basic science for public health, preventive medicine and
clinical research. Biostatistics is an essential method in epidemiologic research.

There is homework on this lecture, which must be handed in.
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WFoefm3 Ethics in Science and its importance

JnjEE  F Yutaka Kato
(ER LT (35E) #d% Culture and Medicine, Professor)

Today, compliance with research ethics guidelines is prerequisite for researchers in any field.
In case you do not comply with rules for ethically sound researches, your research articles will
not be accepted by academic journals and you will be considered ineligible for research grants.
Against this backdrop, this lecture helps graduate students to conduct researches in an ethical
manner.

The lecture will discuss the contents of “For the Sound Development of Science -The
Attitude of a Conscientious Scientist-,” an educational material presented by the Japan
Society for Promotion of Science (JSPS) (available at https://www.jsps.go.jp/j-
kousei/rinri.html, or https://www.jsps.go.jp/j-kousei/data/rinri_e.pdf). Given the time
constraint, however, we cannot go through the material page by page. Besides, details of rules
and guidelines are subject to change and modification. Therefore, we will focus on important
concepts, such as informed consent, confidentiality, personal information, anonymization,
misconduct, dual-use, mentoring, and whistleblow will be discussed.

Participants are advised to review the contents discussed in the first session by Professor

Muroji.
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How to write research papers in English
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NCD Epidemiology Research Center, Professor)
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Molecular Medical Biochemistry, Professor)

g #E Yutaka Kato (EESULF5HE (F5E) #d% Culture and Medicine, Professor)

Key words: Global standards, research papers in medicine, appealing papers,
submission and acceptance, writing ethics, plagiarism, English logic
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Why do we write research papers in English?
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How to prepare and submit a manuscript to a medical journal
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Academic writing style and ethics in writing
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It 1s important for us to write research papers in good, clear English, keeping to the
required formats and “house style.” Whether one likes it or not, English is the common
language in the world of medical science. It is of great use for researchers to learn
strategies for writing, submitting, and being successfully accepted, and understanding
of writing ethics can be vital.

Although English is used in all sorts of media, knowing more about the origins and
evolution of the language and its cultural background may help and perhaps give some
of its peculiarities and difficulties. This lecture will consist of three sections as shown
above.
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Basic research techniques and new findings

Jean-Pierre Bellier, Seiji Hitoshi
Molecular Neuroscience Research Center, Shiga University of Medical Science

Department of Integrative Physiology

Key words: Immunohistochemistry, Western blots,

Cell labeling and tracing

In this lecture, we describe the principles and methods of basic research techniques such as
immunohistochemistry, Western blots and cell labeling and tracing. These techniques are widely used
in the research fields of medical science and life science. We hope that you will obtain fruitful results

using these techniques.

Lecture 1. Making antibodies (Jean-Pierre Bellier)

Antibodies are important tools for clinical and basic research to identify, visualize and quantify
specific antigens and proteins. We describe the basics to understand how antibodies for research and
diagnosis are made and what are the molecular basis of antibody binding to its target.

Lecture 2. Using antibodies (Jean-Pierre Bellier)

Immunohistochemistry and Western blotting are important techniques used in a wide variety of
research fields such as medical science, neuroscience, cell and molecular biology.
Immunohistochemistry will help researchers to visualize specific antigens in tissue or cell culture. By
using a western blot, researchers are able to identify specific proteins from a complex mixture of
proteins extracted from cells and tissues; it is also a method of choice to evaluate the specificity of an
antibody against its target.

Lecture 3. Cell labeling and tracing (Seiji Hitoshi)
In the research of medical and life sciences, several techniques are employed to label specific
cells in vivo and visualize them. We describe the history and current methodologies of cell labeling

and tracing.
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Seminar on Basic Medical Science and Oncology

—Development of Advanced Cancer Treatment and Precision Medicine

based on Genomics Analysis —

Yataro Daigo, MD, PhD
Department of Medical Oncology and Cancer Center

Shiga University of Medical Science

Over the last decade, a number of molecular targets and biomarkers for cancer therapy have
been reported, but the number of patients responding well is still very limited, and only a very
small number of practical biomarkers are presently available for the selection of treatment
modalities that can provide survival benefits. In order to identify molecules involved in human
carcinogenesis and those which could be useful as therapeutic biomarkers for cancer, several
effective screening systems are being used. This lecture describes and discusses “Genomics and
Precision Medicine" by introducing a strategy as follows; i) To identify up-regulated genes in
cancers by genome-wide screening using the cDNA microarray representing 32,256 genes and
pure populations of tumor cells taken from cancer tissues by laser microdissection, 1i) To verify
the candidate genes for their very low level of expression in normal tissues by cDNA microarray
and northern-blot analyses, iii) To validate the clinicopathological significance of its over-
expression by means of tissue microarray containing thousands of archived cancer samples, iv)
To verify whether the target gene is essential for the cell growth or motility of cancer cells by
RNAi and cell growth/invasion assays, v) To evaluate it for usefulness as a serum
diagnostic/prognostic biomarker for cancer by high throughput ELISA and proteomics, if they
are tumor-specific transmembrane or secretory proteins. In fact, this systematic approach
identified a set of molecules that appear to full into the category of cancer-testis antigens and
whose up-regulation is a frequent and important feature of the malignant nature of human cancer.
This lecture also provides evidence to indicate that the molecules identified can be regarded as
potential targets for the development of highly sensitive and specific biomarkers as well as being
useful in the development of small-molecular compounds, antibodies, and cancer vaccines that could

have a more specific and efficient anti-cancer effect with minimal risk of adverse effects.
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Aim
To understand basics of bioinformatics for utilizing the technology for ongoing
research from case studies on clinical and evolutionary genomics.

Summary

Bioinformatics is a research field to handle a large set of information, such as
genome sequences. Exploitation of next generation sequencers are profoundly
increasing the amount of the dataset, giving rise to numerous findings previously
unidentified. A typical example of bioinformatics is a script—based analytical
comparison of sequences of genome DNA or messenger RNA. This technology is now
facing a new challenge of reading RNA sequences at a single—cell resolution (single
cell RNA-seq). The single cell analysis of alternative splicing, RNA editing,
circular RNA or any new modifications will be discovered, giving us a new angle
of understanding of the life. Bioinformatics is a wide field and does not
necessarily require professional programming skill, but it is still very fruitful
to understand the basic architecture of the bioinformatics analysis, considering
the recent advancement of computers and artificial intelligence (AI). This lecture
will also describe basic examples of databases from case studies on clinical and
evolutionary genomics.
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Advanced medical research technology

—Next Generation DDS—

Department of Stem Cell Biology and Regenerative Medicine

Tomoya Terashima

[Lecture content]

The ideal drug therapy should be provided in a safe manner and a safe
dose that maximize the efficacy and minimize side effects. For that
purpose, it is necessary for the appropriate amount of drug to act at
the desired place and at the desired timing, which is expected to bring
about the maximum medicinal effect. However, on the other hand, if the
place, timing, and amount of the drug are inappropriate, even the same
drug will bring unintended effects (side effects).

When considering the side effects of drugs, the causes can be mainly
divided into two factors, one of which is related to the patient’s
genetic characteristics. To approach this point, it is important to know
the patient’s genetic characteristics in advance and select the drug
according to them. Until now, many researches have been carried out as
pharmacogenetics, and it has become possible to grasp the occurrence of
side effects in advance by examining the genetic background in clinical
scene. The other is drug tropism and pharmacokinetics. This point has
been devised according to the purpose such as the shape of the drug
(tablet, capsule, liquid), administration method (oral, subcutaneous /
intra muscle / intra vein / local injection, patch, etc.), metabolic and
action time, etc. It is still under development, and the development of
new technology is essential to transport the desired amount of drug to
the target site at the desired time.

For example, even if we focus on drug development in recent years, the
cutting—edge drug therapies such as antibody drugs and other molecular-—
targeted drugs are developing to overcome intractable diseases, but,
those drug therapies are not ideal yet. There are still many points that
need to be improved, and there are barriers that must be overcome. Most

importantly, most of the current molecular—targeted drugs and anticancer



drugs act systemically and have not yet been devised to act only at the
lesion site. In other words, it is currently used in cases where there
are many side effects but the benefits outweigh the side effects.

Based on the above, in order to overcome the current situation, it is
necessary to develop an epoch—making new drug delivery system (DDS) that
causes the drug to act only on the target organ and eliminate the effect
on other parts. Therefore, in this lecture, we will introduce a new
attractive method for transporting drugs specifically to organs and
cells that we have been studying, and explain the applicability of this

method and the future development of drug transport.
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Programs of 2022 Intensive Course in
Basic Science Fundamentals & Multidisciplinary Seminars

1st Day: Sep 13 (Tue)

* 14:00-15:20 How to use laboratory animals in Research Center for Animal Life Science
(Lecture): Toshifumi Morimura, Hideaki Tsuchiya (Research Center for Animal
Life Science)

* 15:30-16:50 Overview of Immunohistochemistry and Histochemistry (Lecture in English):
Kinji Asahina (CRL)

*+ 17:00-18:20 How to perform immunostaining (Practice): Kinji Asahina, Takefumi Yamamoto,
Yasuhiro Mori (CRL)

2nd Day: Sep 14 (Wed)
* 14:00-15:20 Practical use of MMC and IT security for medical research (Lecture): Kenji
Shigetoshi (Multi Media Center)
* 15:30-16:50 Introduction of laser fluorescence microscope (Lecture in English): Kinji Asahina
(CRL)
+ 17:00-18:20 How to operate lase fluorescence microscope (Practice): Kinji Asahina,
Takefumi Yamamoto, Yasuhiro Mori (CRL)

3rd Day: Sep 15 (Thu)

* 14:00-15:20 How to operate centrifuges (Lecture in English and practice): Kinji Asahina,
Masafumi Suzaki, Noboru Urushiyama, Yukiko Koyama (CRL)

* 15:30-16:50 Introduction of cytometry and fluorescence activated cell sorter (Lecture in
English): Kinji Asahina (Central Research Laboratory)

* 17:00-18:20 How to Use Flow Cytometer and Cell Sorter (Practice): Kinji Asahina, Takefumi
Yamamoto, Yasuhiro Mori (CRL)

4th Day: Sep 16 (Fri)
* 14:00-15:20 Introduction of radioisotopes (Lecture): Hisakazu Ogita, Nobutoshi Fukuhori,
Yukiko Koyama, Takuya Nakase (CRL)
* 15:30-16:50 Real-time quantitative PCR (Lecture): Kinji Asahina, Masafumi Suzaki, Noboru
Urushiyama, Takuya Nakase (CRL)
* 17:00-18:20 Real-time quantitative PCR (Practice): Kinji Asahina, Masafumi Suzaki, Noboru
Urushiyama, Takuya Nakase (CRL)
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(1) Clinical overview of acute coronary syndrome; causes, symptoms and treatment.
(PINFEA Zdx (WRREE TEEREGRD )
(2) Nardilysin, as a biomarker for the early diagnosis of acute coronary syndrome.

CREFEAC T HEROR CRESSRAE) )
MEDEER L. HONCOLPT TROmLZEG L T 2 &,

Nardilysin is a promising biomarker for the early diagnosis of acute coronary syndrome.
Chen PM*, Ohno M*, Hiwasa T, Nishi K, Saijo S, Sakamoto J, Morita Y, Matsuda S, Watanabe S,
Kuwabara Y, Ono K, Imai M, Inoue K, Murai T, Inada T, Tanaka M, Kita T, Kimura T, Nishi E. *
equally first, Int J Cardiol. 15(243) 1-8

Abstract

BACKGROUND:
Biomarkers for detection of transient myocardial ischemia in patients with unstable angina (UA) or
for very early diagnosis of acute myocardial infarction (AMI) are not currently available.

METHODS AND RESULTS:

We performed two sequential screenings of autoantibodies elevated shortly after the onset of acute
coronary syndrome (ACS), and focused on metalloendopeptidase nardilysin (NRDC) among 19
identified candidate antigens. In a retrospective analysis among 93 ACS and 117 non-ACS patients,
the serum level of NRDC was significantly increased in patients with ACS compared with that in
patients with non-ACS (2073.5£189.8pg/ml versus 775.7+63.4pg/ml, P<0.0001). The area under
the curve of NRDC for the diagnosis of ACS was 0.822 by the receiver operating characteristic
curves analysis. In the time course analysis in 43 consecutive ACS patients (AMI: N=35 and UA:
N=8), serum concentration of NRDC was significantly increased even in UA patients with a peak
serum NRDC levels reached at admission both in AMI and UA patients. In a mouse model of AMI,
we found an acute increase in serum NRDC and reduced NRDC expression in ischemic regions
shortly after coronary artery ligation. NRDC expression was also reduced in infarcted regions in
human autopsy samples from AMI patients. Moreover, the short treatment of primary culture of rat
cardiomyocytes with H>O> or A23187 induced NRDC secretion without cell toxicity.

CONCLUSION:



NRDC is a promising biomarker for the early detection of ACS, even in UA patients without
elevation of necrosis markers.
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Unravelling the hub function of nardilysin in the pathogenesis of multiple diseases

SEATHRIE U e
Eiichiro Nishi, Department of Pharmacology
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We are investigating various biological phenomena and disease mechanisms through the
study of one molecule, called nardilysin. Nardilysin is a metalloproteinase originally identified
as a receptor for growth factors, but subsequent studies have revealed that it is a protease with
several different functions, such as enhancing the cleavage of the extracellular domain of
membrane proteins and regulating transcription in the nucleus. In this seminar, [ will review
how we are developing our research on this molecule, from identification of nardilysin,
generation and phenotyping of genetically modified animals, to verification of its role in

several diseases including cancer, inflammatory diseases and metabolic diseases.
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Dynamics of Adaptive Immunity

Takako Hirata
Division of Biology, Department of Fundamental Biosciences

Shiga University of Medical Science

The immune response is a dynamic process, and both its nature and intensity change over time. In the
earliest phases of an infection with a pathogen, innate immunity is brought into play and may succeed
in repelling the infection. Pathogens, however, have developed strategies that allow them an occasion
to elude or overcome innate immune defenses and to establish a focus of infection from which they
can spread. In these circumstances, the innate immune response sets the scene for the induction of an
adaptive immune response. Adaptive immunity is mounted in the peripheral lymphoid organs—
lymph nodes, spleen, and the mucosa-associated lymphoid tissues. This means that the rare naive T
cells specific for the appropriate antigens must meet dendritic cells presenting those antigens in a
peripheral lymphoid organ. Naive T cells continuously circulate from the bloodstream into the
peripheral lymphoid tissues and back to the blood. This enables them to make contact with thousands
of dendritic cells in the lymphoid tissues. When a naive T cell recognizes its specific antigen, it
proliferates and differentiates into effector cells. The effector T cells then leave the lymphoid organs
and enter the bloodstream, through which they migrate to the sites of infection to exert their effector

functions.

Lymphocyte entry into lymphoid organs

Lymphocytes migrate from the blood into peripheral lymph nodes through specialized postcapillary
venules called high endothelial venules (HEVs), where lymphocytes tether and roll via L-selectin, a
member of the selectin family of adhesion receptors expressed on most leukocytes. The ligands for
L-selectin presented on HEVs consist of a group of sulfated sialoglycoproteins, collectively termed
the peripheral node addressin (PNAd). Some rolling lymphocytes firmly attach to the endothelium
through the activation-induced engagement of the B2 integrin LFA-1, and subsequently emigrate from
the venule into the underlying parenchyma. The use of multiphoton microscopy techniques has
revealed lymphocyte behavior within the lymph node parenchyma and how they interact with

dendritic cells.



Lymphocyte exit from lymphoid organs

When T cells fails to encounter antigen, they exit the lymph nodes through efferent lymph vessels.
This requires a concentration gradient of sphingosine 1-phosphate (S1P) and S1P receptor 1 (SIPR1).
FTY720, a small-molecule immunosuppressant, inhibits lymphocyte egress from lymphoid organs
and induces peripheral lymphopenia by down-regulating SIPR1. Beyond the requirement for the
S1P-S1PR1 axis, however, little is understood about what molecules are involved or how they
function in lymphocyte egress from lymphoid organs. Several recent observations suggest that

molecules involved in reorganizing the actin cytoskeleton are also important for this egress.

Effector cell migration to sites of infection

When a naive T cell encounters cognate antigen, it is retained in the lymphoid organ for activation.
The full activation of naive T cells takes several days and is accompanied by marked changes in their
homing behavior. Most effector T cells down-regulate L-selectin, which mediates homing to the
lymph nodes, whereas the expression of other adhesion molecules is increased. P-selecin glycoprotein
ligand-1 (PSGL-1) is one of the critical adhesion molecules that mediate effector T cell migration to
the sites of infection. The adhesive activity of PSGL-1 is dynamically regulated during T cell

differentiation.

This lecture begins with an overview of how innate and adaptive immure responses are initiated in
response to infection and then focuses on recent progress in determining the molecular mechanisms
of lymphocyte entry into lymphoid organs, their egress, and effector T cell migration to the peripheral
sites of infection and inflammation. This lecture will also discuss the role of lymphocyte trafficking
in immunopathology, and how altering lymphocyte migration behavior might be exploited

therapeutically to control immunopathological conditions.



Epidemiological Investigations for Cardiovascular Disease Prevention

PRBRERI R T-B5 D 72 D DI 52

Katsuyuki Miura, Professor, NCD Epidemiology Research Center
(ZJH3Z NCDEFIetE o ¥ — TR Bd%)

Cardiovascular diseases (heart disease and stroke) are the leading causes of death
in most developed countries and in many developing countries; therefore, the prevention
of cardiovascular diseases is the major public health issue in the world. Numerous
investigations have been done to clarify the causes or the predictors of cardiovascular
diseases, and several important risk factors have been established by evidences from
epidemiological studies, in which study hypotheses were examined in human populations.
Epidemiological studies can be divided into two types, “observational studies” and
“intervention studies”. Moreover, observational studies consist of “descriptive studies”
and “analytical studies”. There are 4 types of analytical studies; “ecological studies”,
“cross-sectional studies”, “case-control studies”, and “cohort studies”.

To date, at least 4 important factors have been established as cardiovascular risk
factors; they are hypertension, dyslipidemia (hypercholesterolemia), smoking, and
diabetes mellitus [1]. They were repeatedly proved to be important through numerous
population-based cohort studies from all over the world. One of the historical cohort
studies is the Framingham Heart Study in the US, and, in Japan, the NIPPON DATA gave
strong evidences for Japanese [1]. Many intervention studies by randomized controlled
trials also showed that pharmaceutical intervention to improve risk factors, i.e. blood
pressure and serum cholesterol, reduced the future risk of cardiovascular diseases [2,3].

The status of risk factors in a population is strongly affected by environmental
factors, much more than genetic factors. Environmental factors include dietary factors,
physical activities, socio-economic factors, etc. For example, ecological studies found a
possible association between salt intake and blood pressure [4]. Also, many intervention
studies on the effect of salt reduction to blood pressure lowering supported this causal
relationship [5]. Epidemiological studies including the INTERMAP [6] and the DASH
trial [7] proved other dietary factors relating to blood pressure.

Meta-analysis of epidemiological studies gives strong evidence. Evidences
from meta-analysis of randomized trials [2,3] or cohort studies [8] are usually used as the
strongest evidence for clinical guidelines. We have been involved in individual-based
meta-analyses of cohort studies in Japan, named the Japan Arteriosclerosis Longitudinal
Study (JALS) [9] and the EPOCH-JAPAN [10-12].

In this lecture, I will show my experiences in several epidemiological studies and

recent progress in cardiovascular disease prevention.
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A coronavirus as well as influenza viruses causes pandemic infection. For prevention and
treatment of the infectious diseases, development of vaccines and therapeutic agents is
necessary. Since in vitro studies are not always sufficient to ensure their efficacy and safety in
vivo, the evaluation of using experimental animals is important. In this lecture, our current
and past researches for vaccines and therapeutic drugs against influenza viruses and
coronaviruses will be introduced, especially a nonhuman primate model that shows a similar
responses to humans. In researches on infectious diseases, the establishment of animal models
that resemble human diseases is required for evaluation of vaccines and therapeutic drugs
since their pathogenicity is determined by pathogen-host interaction. Therefore, I will

introduce how we established a nonhuman primate model.
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Functional analysis of ion channels in the heart

Akiko Kojima
Department of Anesthesiology
Shiga University of Medical Science, Otsu, Shiga 520-2192, Japan

Ion channels are transmembrane proteins that permit the movement of ions across the cell membrane,
which is accompanied by changes in the membrane potentials and intracellular ionic concentrations.
Ion channels thereby play an essential role in the development of cardiac function, such as
spontaneous automaticity and contractility. For example, the heartbeat is normally initiated by an
electrical excitation that originates from the sinoatrial node located in the right atrium and then
propagates through the conduction system to the ventricles. The sinoatrial node pacemaker cells
exhibit spontaneous electrical activity that depends on a gradual depolarization of membrane potential
towards the threshold level for a subsequent action potential, namely, the slow diastolic
depolarization (pacemaker potential). Multiple ion channels have been implicated in this process; an
activation of inward currents through the hyperpolarization-activated cation channel (/f), sustained
inward channel (Is), T-type and L-type Ca?" channels (Ico,r and Ica1, respectively) as well as a time-
dependent decay of outward current through the rapidly and slowly activating delayed rectifier K*
channels (/xr and /ks, respectively). In addition, recent evidence indicates that local subsarcolemmal
Ca”' releases (LCRs) from the ryanodine receptor channel type 2 (RyR2) in the sarcoplasmic
reticulum also contribute to the rhythmic activity of sinoatrial node. LCRs are thought to stimulate
the forward mode of the electrogenic Na“/Ca** exchanger (Incx) that generates an inward current to

depolarize cell membrane towards the action potential threshold.
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The intrinsic activity of sinoatrial node that controls heart rate is modulated by the autonomic
nervous system; sympathetic B-adrenergic stimulation accelerates the electrical activity of sinoatrial
node and thereby increases heart rate, whereas parasympathetic muscarinic stimulation decelerates
the sinoatrial node activity and heart rate. Ion channels also represent relevant targets for the
regulation of cardiac functions by autonomic nervous system. For example, sympathetic activation
enhances /r and Ica,1, which appears to be importantly involved in mediating the increases in sinoatrial
node automaticity and heart rate. Ion channels are thus important not only in initiating cardiac
automaticity but also in mediating the autonomic regulation of heartbeat.

Patch-clamp method,! which was developed by Sakmann and Neher ef al. in the late 1970's, is a
powerful and precise method to directly measure the currents through ion channels and to thereby
evaluate the various functions of ion channels, such as activation/inactivation/deactivation kinetics,
voltage dependence of channel activation/inactivation and regulation by various signaling molecules.
Patch-clamp method has greatly contributed to the understanding of the molecular and ionic
mechanisms underlying various cardiac disorders associated with mutations of ion channel genes,
such as congenital sick sinus syndrome (SSS) and long QT syndrome (LQTS). The present lecture
will discuss the functional role of ionic channel currents in the spontaneous electrical activity of

sinoatrial and atrioventricular node cells, revealed by using the patch-clamp method.
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1. Hamill OP, Marty A, Neher E, Sakmann B, Sigworth FJ. Improved patch-clamp techniques for
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