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Academic Calendar 2021 - 2022 in the Doctoral Program, Graduate School of Medicine

T B H 2
Events Schedule
gigA (4A 18H (K) ~ 9A30H (K)
First Semester (April 1, Thu. — September 30, Thu.)
FERtA 48 1H (R)
First Day of the Academic Year April 1, Wed.
AFEER - TALEEEE (%) 48 28 (&)
Entrance Ceremony / New Student Guidance (Spring) April 2, Fri.
FIEGESES ]| 48 8H (K) ~ 8A 68 (&)
Term of Classes for First Semester April 8, Thu. — August 6, Fri.
MRERHHE (QE) - JOJLX - LiR—K (RASY—EERSR) 7A 78 0K) ~ 7H13H (X)
Qualifying Examination - Annual Progress Report (Poster Presentation) July 7, Wed. - July 13, Tue.
BEAE (EhEEHEZRRL) 8A 78H (x) ~ 9A30H (K)

Summer Recess (Except for Term of Intensive Course)

August 7, Sat. - September 30, Thu.

FPALRXATFEERS (56 1)

Presentation for Thesis Defense (First Time)

8H24H (X)) ~ 8A26H (K)
August 24, Tue. — August 26, Thu.

ErhEERIR

Term of Intensive Course

98148 (K) ~ 9RH17H (&)
September 14, Tue. - September 17, Fri.

RS (RF) 108 18 (&)
Degree Conferment Ceremony (Autumn) October 1, Fri.
#H (108 1H (&) ~ 3A31H (K)

Second Semester (October 1, Fri. — March 31, Thu.)

AFEER - TALREEREE (KF)

Entrance Ceremony / New Student Guidance (Autumn)

108 1H (&)
October 1, Fri.

RERIZSEARR (A1)

Term of Classes for Second Semester (First Half)

108 4H (B) ~12R178 (&)
October 4, Mon. - December 17, Fri.

REARE

Winter Recess

12H18H () ~ 1A 3H (A)

December 18, Sat. — January 3, Mon.

RERIRIEARR (18 H)

Term of Classes for Second Semester (Second Half)

18 48 (K) ~ 28108 (K)
January 4, Mon. - February 10, Thu.

FALRXATFERS (56 2[E)

Presentation for Thesis Defense (Second Time)

1H24H (A) ~ 1H27H (K)
January 24, Mon. - January 27, Thu.

BEFHRE

Spring Recess

2A158 (W) ~ 3A318 (K)
February 15, Tue. — March 31, Thu.

FARESR (FF) 38108 (K)
Degree Conferment Ceremony (Spring) March10, Thu.
FHERT 38318 (K)
Last Day of the Academic Year March 31, Thu.
(R
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Bioethics and Medical Ethics

=7 #C (EREUEERE (57 24%)

(1) EFEZEOIARER, dita—a o 2B 5 ) & TIRROES ) OXSNED
HNSAFINTE I EFAMDOTEL TH D, ZOXNNEEOKEIFHIZEI D O L
FTEMESNTZE L L<MOENTWD, T 726 A& I OWNT MEid “WHY?
Z. PEEIX WHAT, D HOW 2415 Z & C, £FIERAELI-OTH S,

g IR D Z BICEB T 5 &0 AMAOREE (‘WHAT ) ED T AT A
(‘HOW”) oiERiF#H 7 (T72bb, AR FE LTOES) ORFEITH L, ZORERE,
IMFE « N en B HE IS R D4y B CTHRIRE & 7p o 72, Ly LIFEIFIC . il AR DJgss 2\ 2 720
TET, AR, AXR 0T 52000 (WHY) EWHRERMEE L 5D
Thd, T, MHFERHE D I TH 5, ME—fktrOflE DO BRIl 2 M-I )R
HINHTH D,

(2) EHITBIT L EEERFEOERIT, 2 OWMHE OFEL T TIEMR TE Vv X 9 72K
MEZ R LT\, SCEEEFEOERIL, ‘WY ZHKXIC LT ‘WHAT,  ‘HOW % GE
ZEBRTERONOTIERWMLEV IR EAEAL LS>OH D,

(3)  AfafmEL, WONT, ERMHGHE L WO H AR mEEIL, 2o ko RERHEEN 2 DN
HEZRI 2 R B T2 DI L W o TR E TRV, BT, 4 19 B B AR S
O EmAlE L Eafmil: 21 i oiEE FRIIEZESOREENLO—HiZ5I H L
X9,

bt N AR IEELY ORI & 84 2 T A BRI T A IR O FEZESCE IR E A B 6
MZTBHEEBIT, 5% Emeidmsy X CAMS LE 2OV TAKMICIESR
LTWSIFRIZZEAL TS, £ LT, ZOEGORE DR FERIEZL AT TD
FFZEIE. A A R O I B RSO TR o 28 B ] D AR L BEAR O EMEMEIC BE 4~ B A 7= B D Fn
AR ESED LR, ZNE TIEEICA - #HE2FER O NS TH - 72 A
WOTZ Z A OIS S KO, HIBHE ) OBMFERE E S0 T AR oM B R 2 e E o
HLWHFEERZAIE LoodH 5, 0T, ABARESCEESIT#HE o LX)
L, EECHRE A HIEHT 5 CRELBIDTER S LD DT O THI LN LT
W Z &L A Y, ([l EmmBiiEE R EEO T OOt AT A— VD
HIDERE T Z Z A O EZ il LTl 200548 A)

(4)  ZOHF T RAEMMEB OB, K4 L BRICB T B EREOBE T EDRRIZZIT A
NHENTITS O, ENENOH-IBSUENE A THRIZ, ADOEXIFEIZOH 2 HIZERE
BN B> TND EERD, Ma—Hxtth Ll ax NE DI EFEARLE T 5, Frag [ECK
MU ELEL ) (Z S < EmmER ORI Z BT 5 & & HIT, Ba IZB 7 o - Mg S bR
7= U7 TIERCKR U BE S ) (2B < M mEEl 2 20D TR B DICHEMT 5 2 L3R
HIZiZskd 5 Tn5,



B - R PR

Fundamentals of Epidemiology and Medical Statistics

= <z Katsuyuki Miura
(FEEFEE (AREAES) ZHR)

FEd L OB EO AR A T A TR L, R TEH 2L R HNE LET,

FEREIE, AR - TRITES S OICITBIRBIE O & 72 2 2 RIRR CF, 8 BIoEY:
W% T B, BRI EOFIETT. Lok EEAT RS,

fis, BEEHLETOT, LPRIELTES,

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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MEmE [HEORERFEROIDIT]

EHEERRT: MRt 2 — HEEdR
B KIGER

e H R

KEFR TIE, FEOZATICH =D, BEL TV AXLED D I MELDO AR 7275 2 5
IZDOWT, BARFEIRIRESNORITIN TV AMEMEAETEM CTH 5 [Frofe/r 5
OO —iE 2B 2HZE DL —] (For the Sound Development of Science -The
Attitude of a Conscientious Scientist) %A & L CikimaiTW\WE T, WA D TIT
TeOIWTHZE AR E LT, mEaECITEN RS, BROROREFHFIE, M9 E oY) a4 H
RREIOVWTERY BT ET,

FHABE - A

BFERRZEIT, BARB G OBMR0E 25k TiThiu, £ < OWFEE OB LA L - T
FRLTEE L, BONTMEMRRIE, REREREEE L 6. FrIEFE, £ OB
WIRES>TWET, DD, BFEEICEFLY —EBEESH LMV ELRROENET, #
FHEICIRIT D AREATHICE D . BHAIAROKRE 2 Ry | a0 iffzE
Y12 Z L2 £, KR TIE MIEOZEITICBED D4 RIEOMIEARIE, B LU
FPATICEAD D2 AIEIZ DWW T L £ 7,
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This lecture focuses on the basic concepts of ethics in science that needs
to be known and carefully understood by researchers before planning,
performing and publishing a research study.

There are several opportunities to learn and build-up ethical decision
making skills, for instance in the lab, from mentors or fellow graduate
students and researchers, also outside the lab when attending academic
association meetings or even from discussions with friends and family.

Japan Society for Promotion of Science (JSPS) promotes a program to
enhance and promulgate research-ethics education at universities and other
institutions in Japan. An action that followed the issuing of “Guidelines for
Responding to Misconduct in Research” by the Japanese Ministry of
Education, Culture, Sports, Science and Technology.

In June 2015, the JSPS editing committee published the book: “For the
Sound Development of Science -The Attitude of a Conscientious Scientist-”
(Green Book). A text version of the book, which you are invited to further
read in details, can be downloaded at

https://www.ijsps.go.1p/]"kousei/data/rinri_e.pdf

This lecture will go through, and illustrate some chapters of this book,
namely: Planning Research; Conducting Research; Presenting Research
Results; How to Conduct Joint Research; Appropriate Use of Research
Funds; Contributing to Quality Improvement in Scientific Research.

Since ethics and laws vary between countries, examples of subtle
differences found when working in a lab abroad will be shown. In addition,
this lecture will also introduce “best practices” recommended by most
Iinternational journals committed to maintaining the integrity of the

scientific record.
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SCHERRR SR & ZITEH Y V) — R (T2 T
B BR (BHedtrZ— - 282) . HBHaEn 8%

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

1990 A0 6 kOB AL M E Y . BIETILEE Journal DI LA ENELIND
Koo tz, IR AT O BT, A T4 VU R ITEET CTilD 2 ENTEAR,
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How to write research papers in English

=i <z Katsuyuki Miura (ft=EFREE (AREET) 2z
Public Health, Professor)
A AFn Hisakazu Ogita (AL - o A EEE (O ﬁﬁbiﬂﬁ%) Hiz
Molecular Medical Blochemlstry, Professor)
g B Yutaka Kato (EESUbHE (35E) 2% Culture and Medicine, Professor)

Key words: Global standards, research papers in medicine, appealing papers,
submission and acceptance, writing ethics, plagiarism, English logic

M
1. R ERFETEIRERON?
Why do we write research papers in English?
18:10-18:25 FHE  AFn Hisakazu Ogita

2. [EFam L OVER & Bedim DIEIE

How to prepare and submit a manuscript to a medical journal
18:25-18:50 =i .~ Katsuyuki Miura

3. WO L
Academic writing style and ethics in writing
18:50-19:15 JnE% % Yutaka Kato

4. HRILE Q&A
19:15-19:50

KEFBETITTE 24TV, FOREFR L L CORim L a2 E T UER 5720,

it\%ﬁiaﬁakk%<£&5§%%ﬁ B L TWA T, T OE WK e
70 HEEOBPELRNEEIZ L TV 5D,

L L7, EFEEGORFZOMRTIIIGENILEECTH Y . BN E-Cr 2ER 7
WFZEiE, MR TEDLNTWRIT UL, Za— UM S A2 6 7, 77,
X AELSHZT, BGog e, B0 TR NERLRWRERHY . =
NEFEEZ W E T —oNL - 745/5‘@ RO e LTHEAH LY,

\—@nﬁﬁa( X3 25D/ — }‘L ﬁ”( HT@J: 9 \—uﬁﬁaz})iﬁéﬂé

m%%%afﬁéﬁé@m =X
2 &*ﬂﬁfﬁﬁ‘% HE CTOMFE
IR L A HET A ORER & EEANRE

It is 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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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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Unravelling the hub function of nardilysin in the pathogenesis of multiple diseases

SELATERIE 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, I 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.
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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
SI1P-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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Epidemiological Investigations for Cardiovascular Disease Prevention

TRERERIS B T-Bh D 72 0 DF R TR

Katsuyuki Miura, Professor, Department of Public Health
(Zilsz S EFRBEARG TN 20%)

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.

29



References

1.

10.

11.

12.

NIPPON DATAS80 Research Group. Risk assessment chart for death from cardiovascular disease
based on a 19-year follow-up study of a Japanese representative population. Circ J 2006; 70: 1249-
1255.

Blood Pressure Lowering Treatment Trialists’ Collaboration. Effects of different blood-pressure-
lowering regimens on major cardiovascular events: results of prospectively-designed overviews
of randomised trials. Lancet 2003; 362: 1527-1535.

Cholesterol Treatment Trialists” (CTT) Collaboration. Efficacy and safety of more intensive
lowering of LDL cholesterol: a meta-analysis of data from 170 000 participants in 26 randomised
trials. Lancet 2010; 376: 1670-1681.

Intersalt Cooperative Research Group. Intersalt: an international study of electrolyte excretion and
blood pressure. Results for 24 hour urinary sodium and potassium excretion. BMJ 1988; 297: 319-
328.

Mozaffarian D, et al. Global sodium consumption and death from cardiovascular causes. N Eng/
J Med 2014; 371: 624-634.

Tzoulaki I, et al. A Nutrient-wide association study on blood pressure. Circulation. 2012; 126:
2456-2464.

Appel LJ, et al. A clinical trial of the effects of dietary patterns on blood pressure. N Engl J Med
1997; 336: 1117-1124.

Prospective Studies Collaboration. Age-specific relevance of usual blood pressure to vascular
mortality: a meta-analysis of individual data for one million adults in 61 prospective studies.
Lancet 2002; 360: 1903-1913.

Miura K, et al. Four blood pressure indices and the risk of stroke and myocardial infarction in
Japanese men and women: a meta-analysis of 16 cohort studies. Circulation 2009; 119: 1892-
1898.

Murakami Y, et al. Relation of blood pressure and all-cause mortality in 180,000 Japanese
participants: pooled analysis of 13 cohort studies. Hypertension 2008; 51: 1483-1491.

Murakami Y, et al. Population attributable numbers and fractions of deaths due to smoking: a
pooled analysis of 180,000 Japanese. Prev Med 2011; 52: 60-65.

Fujiyoshi A, et al. Blood pressure categories and long-term risk of cardiovascular disease

according to age group in Japanese men and women. Hypertens Res 2012; 35: 947-953.

30



=R B A

FRIRAFIEBR R & —  FdR AHEERGL

mEERAT—Z] T, HAHIHEE - HECLVERESN DI ERADETRK,
HRICERERETIHAEELEBRTD L2 Ivva L TVET, 2OI vy
a9V EENRT D70 THREFIIZERGR) « Y - BRI (DA TERfmE
FILHIRRER) A ERE &L, RO AR BT IER OB TR 2 554 MBIE BT
Ji T E DIRIRVVEE ) &2 F O T2 i EE e FERE ) & BRI 2 S Rp D BEEE IR A
DERE B L TWET,

MEFRMER LSRG CId, A s THRIFZERT v 2 —) BT 2R
WFZEREEE X — - BEESICEMIIC SN L T2 2 e 2RO T, EERAF
WM BT & BRI X — - FRESICBINT S 2 LT, EERMEOE
il D BRI 2 O, W) 2R BRI FE O 6O 7 L E R BIF I B 1T DB EIC RIS T 5
RENZHIZO CIHE £9°, BRMZEME Y I — - ESIT OV T, BRI
WEF A —VETENNZLET,

PRI R & BRI IEE R 21T 5 B¢, £7-BGCRREIT) FCREEE LD
ek T,

or

=

AR L RIRITIERA T & > & — DRl 20 L T BRPRATIEIZ B9 2 i B0 J0 ik
At DEA 2 MBS L T2 il & g7,

31



7)Y AL TR

PR (AR AL Hix  BR B

b ROBRGEHKEFSONLE N AOWBET S TEHONIT D a—~ T/ AT
Vxr M EE R bo & bERRIIEEROD L ST,

1990 FFIZBRtEENTo b N7 MEGFOERE 7 7 Y= 7 ME, 13 FRICH KON, 2003 4
ICHT LE LT, BIARBSTREE ORI FHIREILT A 7 A = 2D &H 5 547823
LA X7 ez EY - BROMFUICHEEZEZ LT TWET, & M7 A0
TeDRKRDORERNL, 7 LERERT 55 30 EHEEOBSI 2D TEVVEEE CiiE S, &
YL fRIZHRET 23, 000 DB T~y TSN/ Z & TT,

5 MERERAT S 2 LT, ERRSA AT RO — ORI RRICE RS 5 =
LR SNTOET, 2 LTRRTIHERT LY A v, =% Y Ui Lot

HIRICRBNTh, BRI E PRSI THET,

RHRIZBNT, 7 DY A = ZORGEEZ SO TWIZE | FRRIICHER OB
TENL TV T 726 LW ET,

32



T ®E L EAME

Nanoscience and Medical Materials
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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

lon 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.
lon 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 (If), sustained
inward channel (ls;), T-type and L-type Ca?* channels (lcat and Ica., respectively) as well as a time-
dependent decay of outward current through the rapidly and slowly activating delayed rectifier K*
channels (Ikr 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.

Pacemaker
potential
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-20 4

-40

-60 -

Membrane potential (mV)
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The intrinsic activity of sinoatrial node that controls heart rate is modulated by the autonomic
nervous system; sympathetic 3-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. lon channels also represent relevant targets for the
regulation of cardiac functions by autonomic nervous system. For example, sympathetic activation
enhances Irand Ica,L, Which appears to be importantly involved in mediating the increases in sinoatrial
node automaticity and heart rate. lon 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 et 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.

Reference

1. Hamill OP, Marty A, Neher E, Sakmann B, Sigworth FJ. Improved patch-clamp techniques for
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Programs of 2021 Intensive Course in
Basic Science Fundamentals & Multidisciplinary Seminars

14 (Tue)

Visualize it (Lecture (in English))

- Overview of Immunohistochemistry and Histochemistry -
BELLIER Jean—Pierre (Molecular Neuroscience Research Center)

Safety operation for centrifuges (Lecture (in Japanese & English))
Safety operation for centrifuges (Practice)
Hisakazu Ogita, Masafumi Suzaki, Noboru Urushiyama, Yukiko Koyama,
Takuya Nakase (Central Research Laboratory)
Collaborator: Beckman Coulter, Inc.

15 (Wed)
How to Use Laser Scanning Microscope SP8 (Lecture (in English))
Hisakazu Ogita, Takefumi Yamamoto, Yasuhiro Mori
(Central Research Laboratory)
Collaborator: Leica Microsystems, Inc.

How to Use Flow Cytometer and Cell Sorter (Lecture)
How to Use Flow Cytometer and Cell Sorter (Practice)
Hisakazu Ogita, Takefumi Yamamoto, Yasuhiro Mori
(Central Research Laboratory)
Collaborator: Nippon Becton, Dickinson and Company, Ltd.

16 (Thu)
Real-time quantitative PCR (Lecture)
Real-time quantitative PCR (Practice)
Hisakazu Ogita, Masafumi Suzaki, Toshinaga Maeda, Takuya Nakase
(Central Research Laboratory)
Collaborator: Nippon Genetics Co, Ltd.

Radioisotope Experiments (Practice)
- How to Use Beta IMAGER System & Liquid Scintillation Counter -
Hisakazu Ogita, Nobutoshi Fukuhori, Yukiko Koyama, Takuya Nakase
(Central Research Laboratory)
Collaborator: SOWA Trading Co., Inc., PerkinElmer Japan, Co., Ltd.

17 (Fri)
Introduce how to use laboratory animals in Research Center for Animal
Life Science (Lecture)
Toshifumi Morimura, Hideaki Tsuchiya
(Research Center for Animal Life Science)

Practical Use of MMC and IT Security for Medical Research (Lecture)
Kenji Shigetoshi (MultiMedia Center)
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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, ii) 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
RNAIi 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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(1) Clinical overview of acute coronary syndrome; causes, symptoms and treatment.
(PN Zdx (WBFERRE TSR EL) )

(2) Nardilysin, as a biomarker for the early diagnosis of acute coronary syndrome.
CREFEALY  MEHdR CRELEGRE) )

MR DIBELIL. HONCOLPT TROMm L ZEH L T 2L,

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.O2 or A23187 induced NRDC secretion without cell toxicity.

CONCLUSION:
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NRDC is a promising biomarker for the early detection of ACS, even in UA patients without
elevation of necrosis markers.
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