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Fundamentals of Epidemiology and Medical Statistics
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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.



SCHRERSR & AT ER Y Y —RI22N T

AR BE (Fdat ¥ — - BdR) . 16 SR Sz

Keywords : MEDLINE, MeSH, Online Journal, Impact Factor, Citation Index

1990 AR 6 CHRODE 7L 06 E D | BIFETIZEZE Journal DI E A ERE LIS
KO ote, FINMIZEAEAT O BT, AT A SRR 130T Tl D Z L A TE R0,
AR TIT, RETHHTEAEEOA T4 U LRE T AT JMIHOWT, WFZEIEENC
T IO KO FEHER X THERT D, T2, BRBZEOMATTE L LTO Online
Journal OFHA, R LORHRE L L THWSHILTWAD Impact Factor 72 2D
THEHT 5,

A BFIXBRBRET AT A

2 SCERT — # _— 2|21, 34472 MEDLINE LISMCZ 6. EBM OBLENSINEE, S ESH
Te T — A R AR S ERE A ) O BFEFRYEFET —F RX—R 70 & MBROoHMRERLR D
a2 bDOnd 5, FFIZ MEDLINE IITMB LT S 2B\ AR L CLREZEDS Liza—W 1 v
AT 2 —ANEINTWD, EOEE . MEDLINE LIAMIANET 208, Kao (&
URL] ZZH Iz,

1) MEDLINE D#fE

MEDLINE |3 [E [E 37 [ [ E4F (NLM: National Library of Medicine) 23MERRS 5 SCERT
— 2= (1966 fFE~) T, BI/ETITH 40 ODEFEBTENNT-H 5,200 352 %t% L LT,
2,900 HHLL EOCHEREZGATEY ., ZNOLOEHRIZAE A EFEHIN TV D, 7235 1966
FELLRTO SCHERE . MEDLINE OR(E T %5 MEDLARS % & AT IHEMMNINE SN TEY .,
OLDMEDLINE & U CHZR AN AJHEIZ 72 > TN 5, OLDMEDLINE Cid MEDLINE (25 & 41 5 SCHk I #R
D X HIZHESIHT (indexing) 72 SN TR WE DR TH S, 1966 FELLRTO LEATH
REHT D5 T Lz b OIXMEDLINE (28GR S N TER Y . WE ORI EBE L7= Crkid v,

MEDLINE (23 2 Z5I 1T I3 TEIkichbiz> Ty, TOHRTHLEER L ON
MeSH (Medical Subject Headings, f4uk) TH 5,

2) MEDLINE |27 7 ¥ AT AL DA v FX 7 =—R

MEDLINE ZfR58 T2 v AT MZIE, kA b ORABE, IRGE SN TWD R, ZNH T
T MEDLINE 7 —# N—2RZHKIZLTEY, TNEIUVRBOEWBETFE TR LA X7 <
— A %Fo TN D, RERHRB L AT L LTHE, NLM 23R CARI LTV % PubMed <0
AZLTHEA L TWAHREH S A7 L3 0vid MEDLINE 3% 5, ZHHIZOWTIE, EE A
LT A, BIETIIZN O DOMBE S AT AT =775 7 (Microsoft Edge, Firefox,
GoogleChrome 72 &) /L CHIHTAEZRA L CTBY., BHEDT SV r—va & A
FTDHHMEIT R0,

H 72 A2 PubMed D 7 = 7 ~X— Entrez [ZIZNCBI (National Center for Biotechnology
Information) & L CWA L EMFET —FRXR—ANY 7 s TEBY, Bht, ¥
XY IR EDREBIPTZ DI, Tivb DA 1 L BRE D & 5 Kk PG D7 — & ~_— A
W CREAM T BTV D,

F7-. ARFETIEREH O MEDLINE O AL Td % Ovid (MEDLINE/EBMR) 25K ATRE & 72> T
W5, ZOW—EZDOHIZ1%, MEDLINE LIAMZ & Cochrane 57— & ~— 2527 EBM & B3 &
FNTW5D,



3) MREIIBITIBT 7=

SCHRIE I RE, FE . PER S SIS, ELIN TV DR, BREBEZ1T I
DX —T—RIEOHFEIETH>HOTH LKL, BT 0B IL2R2, HIZRKEEER, #l
ZIXFEFODHEBIZGEENDF—TU— REfEE LW E Z|21E., Ashihara T [au] X 9HIZ
HRIICERFLT DM ENH 5,

FRERITAE 5 HEERICIT —RICFRIFRENZ<AAEL, B ETH2MA bR mBIND
PREEN 72V, % Z C, MEDLINE T30k B 5 HGE 2 Bk Lo EEEIc s L T 5,
i MeSH & KON, MR OBRIZIX Z DORIFERES (thesaurus) TR LT, MRIAL MET D
Koo Tn5, EDOX D HAGENIINGES LTV 57 %, MeSH Database/Browser 725
Azma— (V7)) PABEENTWLDOTEHRTE 5,

HREOBEICEGE R E DL X E b NRMKETH0IC, HBETHALDOH L
IZ % Z2F 5, Wbwd wildecard E W I RFECENH D, ZIUT K DMRITANRGE
O, TeETER CAVTIE DRIOHGENFIEL, < D A XMWFRFT D BRBNRE
PSNOHIN ZE AT LEIGELHLOT, HEELET H, MDRBRREEIL Lok
VAT AIHE T TA A INTRTF 2= P U TANHEINTWADT, T b a2
HEBRBW, BRABRNL VAT AL TREFENERL Z ENZVO T, LEEIKRD
HIEFE T 2RATEBLOPFETH A5, LRRIIVERAIROLDTHLHHN, %< D
RE 2 BT RE L O TR,

B Online Journal, & DULDZEME®RY Vv —R

M58 L723CikiX, ¥ 9 Online Journal CAFRIEENETE T 5, ATl Online Journal
IR E OFFIN S TR TCOMFENBIRTE 50T TlERy, NEEOEFY v —T L - E
T T 7 R=T TR ATRE R MEREA DR LN D,

Online Journal (ZIZHEE}TABR SN TWE DL HHN, L ITHETRFELEHRED
M CEAEZMIREIIN TWS, T — 21375 v CHET 57210 T2 <, %0 PDF 7
TANEZT B —RTHTENTED, BESCH Y r— RE, A6 TH VPN H—
EARERY — B A AR L CTEN ERRRICITA D, RETIIZEEOMGE 2 EHC L T
HDOT, +HIIEHLTIELY, 2L, XMo—FEHHrWIKEOX Y 12—
(Systematic Download &FEIINTW2) ZFHEHE LT L TWDH I ENL VDT, &
BEINIoW, EROEA T 4 T OHEFEDSGE | BEME T A7 L OPAC %% W TE DOPTE
ZIHXTAFTDH,

S SLORVFERA~DORBE DR E L LT Impact Factor (IF) & Citation Index(CI) 238
AT, IF 3RO E 2 FRIOES AR OB M S A HE T, B L v
HHEER IR B T 5, IF 1% Clarivate fED 3474 % Journal Citation Reports (JCR)
I SN TS, KREHERR—LX—=JIZE JCR ~D Y 7 R3H 0, N L OEFR
P—EANLRHATE S, CLIXME X O STUIKT 55 AR EEE L LTEBY ., @O
flie L TIE RV EEELZ EMHEICEL TS E VWD, Cl X, RF T Scopus 72H155 2
EINTE S, IF, CLWIFbalie L THWABRIZIX, FOMIRSCIRHIZEE T D L3N
HD,

%% URL
S ER R EAE R — 52— https://www. shiga—med. ac. jp/library/
KEESE XK EAE https://www. nlm. nih. gov/


芦原 貴司
私が書いた形になっている原稿で，わざわざ学長のお名前を事例として用いるのもどうかと思いましたので，私自身の名前としました．
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How to write research papers in English

=i < Katsuyuki Miura ((NCDEFMf2EE 2 — ZHix
NCD Epidemiology Research Center, Professor)
B A Hisakazu Ogita (AL - Sy FAEMS#IE (O TREEAE(LY) iz
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
18:25-18:50  —=jifi w Katsuyuki Miura
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Academic writing style and ethics in writing
18:50-19:15  JjE ## Yutaka Kato
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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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This lecture focuses on the pathogenesis and therapeutics of neurodevelopmental
disorders, sarcopenia, and neonatal jaundice.

Maternal nutrition, infection, and stress during pregnhancy can lead to the
increased risk of brain dysfunction and metabolic disorders in the offspring.
Epidemiological and experimental studies have gradually revealed the mechanisms
to increase the risk of those disorders attributed to the prenatal condition. We
will talk about the phenotype and pathogenesis of the developmental disorders and
sarcopenia led by the prenatal conditions from the aspect of behavioral and
molecular sciences.

In the neonatal jaundice, we will review the following subjects based on the
latest research:

1) constitutional hyperbilirubinemia due to deficiency of bilirubin UDP-
glucuronosyltransferases
2) pathogenesis of neonatal hyperbilirubinemia
3) pathogenesis of nuclear jaundice, 1i.e., bilirubin encephalopathy, and its
therapeutics
4) development of preventive approaches for nuclear jaundice in extremely preterm
infant.

The goal of this class is to understand the pathogenesis of 1) neurological and
metabolic disorders involved in prenatal environment, and 2) neonatal jaundice,
and to discuss how those disorders can be preventive and treated.
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Advanced medical research technology

—Organoid formation from epithelial cells—

Central Research Laboratory

Kinji Asahina

[Lecture content]

Cell lines are used for studying mechanisms of intercellular events.
Although cell lines grow indefinitely and their handing is easy, their
phenotypes are largely different from those in their 7n vivo origin and
finding from cell lines may not be relevant to cellular events occurring
in vivo. Compared to cell lines, primary cells prepared from a target
organ/tissue tend to reproduce in vivo events in early culture and use
of primary cells better suits for biomedical research. However, primary
cells rapidly decline their structure, function, and proliferative
ability in culture in many cases and researchers need to isolate them
every time they perform the experiment. In addition, epithelial cells
that form a 3D ductular structure in tissues require the cell-cell
interaction and cell polarity for keeping their integrity and it 1is
generally difficult to culture them in 2D culture.

In the intestine, stem cells residing in the crypt undergo self-
renewing and give rise to all types of intestinal epithelial cells. Wnt
signaling is known to be essential for maintaining intestinal stem cells.
If an intestinal stem cell is embedded in the basement membrane gel and
stimulated the Wnt signaling in culture, a single stem cell forms a 3D
organoid that has similar structure and function of the intestine. This
organoid technology has been applied to other organs and now we can
generate organoids from epithelial cells that form a 3D ductal structure
in different organs, such as the liver and pancreas. These organoids can
be formed from tissues not just from mice, also from patients. Organoids
can be passaged and be stored. By taking this class, a student will lean
the principle of the organoid culture and have an idea how researchers

use this technology in biomedical research.
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Program of 2023 Intensive Course

in Basic Science Fundamentals & Multidisciplinary Seminars

M 1st day: Sep 12 (Tue)

- 14:00-15:20 Introduction of how to handle laboratory animals (Lecture) [on-site/zoom |

Toshifumi Morimura, Hideaki Tsuchiya (Research Center for Animal Life Science)

- 15:30-16:50 Overview of histochemistry and immunohistochemistry (Lecture in English) [on-site/zoom]
Kinji Asahina (CRL)

- 17:00-18:20 Making tissue sections from frozen and paraffin blocks (Practice) [on-site] * 1
Kinji Asahina, Takefumi Yamamoto, Yasuhiro Mori, Tokio Terado, Nobutoshi Fukuhori (CRL)

B 2nd day: Sep 13 (Wed)

- 14:00-15:20  Introduction to magnetic resonance imaging in animals (Lecture) [on-site/zoom|
Kinji Asahina, Atsushi Yamada (CRL)

- 15:30-16:50 Introduction of laser fluorescence microscope (Lecture in English) [on-site/zoom]|
Kinji Asahina, Takefumi Yamamoto, Yasuhiro Mori, Tokio Terado (CRL)

Collaborator: Andor Technology, Oxford Instruments

- 17:00-18:20 Observation of tissue sections using laser fluorescence microscope (Practice) [on-site] * 2
Kinji Asahina, Takefumi Yamamoto, Yasuhiro Mori, Tokio Terado, Nobutoshi Fukuhori (CRL)

M 3rd day: Sep 14 (Thu)

-+ 14:00-15:20  Principle and application of nuclear magnetic resonance spectroscopy and mass spectrometry
(Lecture) [on-site/zoom |

Yasuyuki Mori (Department of Chemistry)

- 15:30-16:50 Cytometry and fluorescence activated cell sorter (Lecture in English) [on-site/zoom |
Kinji Asahina, Takefumi Yamamoto, Yasuhiro Mori, Tokio Terado (CRL)
Collaborator: Nippon Becton Dickinson Company, Ltd.

- 17:00-18:20 Cytometry and fluorescence activated cell sorter (Practice) [on-site] * 3
Kinji Asahina, Takefumi Yamamoto, Yasuhiro Mori, Tokio Terado (CRL)
W 4th day: Sep 15 (Fri)

+ 14:00-15:20 Practical use of MMC and IT security for medical research (Lecture) [on-site/zoom]|
Kenji Shigetoshi (MultiMedia Center)

- 15:30-16:50  Introduction of cell culture (Lecture in English) [on-site/zoom |
Kinji Asahina, Takefumi Yamamoto, Yasuhiro Mori, Tokio Terado (CRL)

- 17:00-18:20  Cell culture and passaging (Practice) [on-site] * 4
Kinji Asahina, Takefumi Yamamoto, Yasuhiro Mori, Tokio Terado (CRL)

Lecture: Lecture Room A, 2nd floor, Basic Lecture and Practice Building



Practice * 1: Microscopy Sample Preparation Room #2, 4th floor, Central Research Laboratory
Practice * 2: Confocal Laser Scanning Microscope Lab #2 & #4, 4th floor, Central Research Laboratory
Practice * 3: Cell Engineering Lab #4, 4th floor, Central Research Laboratory

Practice * 4: Cell Culture Lab, 4th floor, Central Research Laboratory

(Site map) Central research laboratory http://wwwecrl.shiga-med.ac.jp/home/haichizu/haichizu.html
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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 MEEOR CREFSRIE) )
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 HoO> 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.

CRAGHAR T 2 HHE5E « IR 2213 IR (WRERERE  TRERZREL 2d%)



i o DB RE

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.
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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.



Epidemiological Investigations for Cardiovascular Disease Prevention
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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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Most of you have heard the word, “nano”, even if you are not expert on nanoscience nor
nanotechnology. Particularly these days, there are things with name of nano something around you,
although you might think some do not need the term “nano” for the name. To begin with, the term
“nano” represents one billionth part, i.e., 107°. Although the idea to manipulate materials on a very
small scale has existed since long time ago, the birth of nanoscience is, in general, considered to date

back to the lecture of Richard Feynman at American Physical Society in December 1959. The speech



of President Clinton on national strategy to make nanotechnology as a goal for scientific research
(2001) has prompted Japan to distribute plenty of budget, with which nanoscience and
nanotechnology have now become one of the active areas of science and technology.

The most important point in the research of nanoscience is that we understand how materials
behave when the size becomes atomic level. When the size of microstructure is within the range of
1-100 nm, so-called “size effect” is observed since the size is the same level as that of critical length
of physical phenomena for observation. This effect gives rise to unique properties, thereby prompting
us to conduct applied research toward new applications and components using materials with
nanostructure. The phenomena on nanoscale are research topics for physicists, chemists, biologists,
electronical and mechanical engineers, and researchers on various fields such as computer science.
Nanoscience is now one of the advanced research fields in materials science.

Nanotechnology has a great potential for the field of medical science and technology, as well.
In near future, SF-like stories could be realized thanks to nanotechnology: e.g., a very small ship on
nanoscale carries medicines, genes, very small sensors and surgery machines, and reaches the targeted
cells in blood. In other word, the ship delivers drugs to the targeted cells, it monitors what happens
in our body, or it carries out surgical operations. In this lecture, we will begin from basics of
nanoscience, and will look into the status-quo and applications of nanoscience, especially focusing

on medical materials.
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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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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 efficacy using experimental animals is important. 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. 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 similar responses to humans.
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