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Toward New Frontiers of Pharmacy and
Pharmaceutical Sciences

Kei Manabe, Ph.D.
Dean, Graduate Division of Pharmaceutical Sciences

The Graduate Division of Pharmaceutical Sciences provides three graduate programs: the
Graduate Programs in Pharmaceutical Sciences (master’s and doctoral courses), in Pharmaceutical
and Nutritional Sciences (3-year doctoral course), and in Pharmacy (4-year doctoral course). Each
program aims to foster scientists in the fields of life and pharmaceutical sciences. Education in
these programs focuses on the elucidation of biological functions, on the establishment of the basis
of drug action and therapy, and on the development of novel methods for the synthesis and
analysis of therapeutic drugs, on pathophysiological analysis, and on drug discovery based on
“omics”, including genomics, proteomics, and metabolomics. The programs also concentrate on
the creation of drug delivery systems, on pharmaceutical formulation and pharmacokinetic analysis
for effective pharmacotherapy, and on the evaluation of drug metabolism and toxicity. The more
clinically-oriented aspects of the programs include research on therapeutic drug monitoring for
appropriate use, as well as on individualized drug therapy. Depending on their graduate
specialization, students become experts in the development of new drugs, in the development of
new analytical methods to determine the purity and quality of therapeutics, in the creation of
effective drug formulation, or in the regulatory sciences that assess the activity, stability, and safety
of drugs. The Graduate Division has two research centers: The Center for Drug Discovery and the
Center for Pharma-Food Research.

Tradition, achievement, and innovation

The University of Shizuoka originated from the Shizuoka Women's School of Pharmacy,
established in 1916, and the Graduate Division traces its origin to the Shizuoka Prefectural College
of Pharmacy, founded in 1953. Up to the present, over 2,000 M.Sc. and Ph.D. degrees have been
granted by the Division. Their recipients work actively in universities, pharmaceutical companies,
and governmental offices as researchers in drug development and as specialists in public health and
food and drug administration. They also contribute to medical services as pharmacists in hospitals
and pharmacies. Many are active in the U.S., the E.U., and Asian countries.

Pioneering the future of pharmaceutical science

The pharmaceutical sciences contribute to human health care and the improvement of public
welfare. Our present super-aging society brings many challenges in the prevention and treatment
of chronic diseases such as metabolic syndrome, cancer, and Alzheimer's disease. In this regard,
our society has increasing hopes for the pharmaceutical sciences. Our graduate program responds
to these expectations through the innovation of drugs with high efficacy and safety, the
development of methods for the appropriate use of such drugs, and the elucidation of genetic and
environmental factors that affect drug efficacy and safety. Another important mission of our
program is the education of professional pharmacist-scientists as compassionate, flexible leaders in
the pharmaceutical care of individual patients, and as experts in the safe and optimally effective use
of therapeutics for these patients. Toward this end, three of our departments, Clinical
Pharmaceutics & Pharmacy Practice, Clinical Pharmacology & Genetics, and Molecular Medicine,
also have laboratories at Shizuoka General Hospital. These hospital laboratories allow us to carry
out our clinical curriculum as a combination of academic studies, residency in hospital pharmacy, and
research.

Cutting—edge research in a rich environment

The University of Shizuoka is located on the Nihondaira Plateau in Shizuoka City, which commands
a magnificent view of Mt. Fuji. The University is a member of Shizuoka Prefecture’s Fuji Pharma
Valley Initiatives research group. The Graduate Division of Pharmaceutical Sciences has been at
the forefront of education and research in Shizuoka Prefecture.
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Molecular Medicine

1.

2.
3.
4

Study on cardiac nuclear signaling pathway in heart failure
Translational research for heart failure therapy with curcumin and functional foods
Epigenetic analysis in fibrotic diseases

Pathogenesis and drug discovery research in brain tumors

R IERERIRFERE
. BEERBORMEELRLIAFTVF YR - N T VAR=F — 2T L5
2. b MPSHIBBE A > o) azHuni 0 2B A5t
3. HRIMRE PR B = O FE - R IR T A PFE
4. iPSHIRE % 7 2R D B S

Bio-informational Pharmacology

1.

2.
3.
4

Research on ion channels and transporters as therapeutic targets in the gender specific medicine (GSM)
Cardiac pharmacology and toxicology using iPS cells and in silico modeling
Molecular mechanisms on onset and progression of specific organ damage

Development of sex difference analysis method using iPS cells
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Pharmacy Practice & Science

1.

2.
3.

4.

Development and clinical evaluation of confectionary shaped dosage forms, orally disintegrating tablets, and
hospital formulations

PK/PD analyses of drugs for optimal and personalized pharmaceutical therapies

Clinical impacts of drug interactions and genetic polymorphisms of drug-metabolizing enzymes, transporters
and receptors

Evaluations of clinical impact of pharmacists on pharmacotherapy, and development of new pharmacist work
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Clinical Pharmaceutics

1.

2.
3.
4

Study on factors affecting distribution or clinical efficacy of drugs
Analysis and application of necessary data of drug reactions for pharmaceutical care
Pharmaceutical evaluation of drugs and development of new formulations based on pharmaceutical characteristics

Study on factors affecting development or clinical state of diabetes or rheumatism
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Clinical Pharmacology & Genetics

1.

2.
3.
4

Analysis of genetic polymorphisms affecting the drug response for optimization of medication
Analysis of the diseases-related biomarker for prevention and therapy of the diseases
Development of human recombinant antibodies useful for diagnosis and therapy of cancer, and so on

Development of molecular targeting drugs based on the antibody epitope analysis
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Tea & Health Sciences

1.
2.

3.

Analysis and evaluation of the clinical effects of tea and its components.

Methodology on the analysis and evaluation of clinical researches on the basis of biostatistics and
evidence-based medicine.

Study for improving the infrastructure on clinical researches.
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| ™ Bio-informational Pharmacology
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Investigate the progressive mechanisms in heart failure
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From Molecular Pharmacology to Individualized Pharmacotherapy
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The goal of our research is to analyze the precise molecular mechanisms of heart
failure, and to establish new therapeutive strategies.

Signals activated by increased hemodynamic overload to the heart finally reach
nuclei of cardiomyocytes and fibroblasts, change patterns of gene expression and
cause their maladaptive hypertrophy and fibrosis. To prevent cardiac hypertrophy
and fibrosis may be attractive therapeutic target for heart failure.

An intrinsic histone acetyltransferase (HAT), p300, is a critical role during these
process. Cardiac p300 activity is increased in heart failure which pathological
cardiomyocyte overgrowth occur in response to hemodynamic overload. A natural
compound, curcumin, possesses p300-specific HAT inhibitory activity. We have
demonstrated that curcumin prevents the deterioration of systolic function in two
different rat models of heart failure. Recently, we have performed the translational
research to apply curcumin therapy in clinical setting. Moreover, we have identified
the compounds to prevent p300-HAT activity, cardiomyocyte hypertrophy, or cardi-
ac fibrosis from natural library and chemical library.

The achievement of these projects should lead to a better understanding of the
pathogenesis of heart failure and development of novel diagnostic and therapeutic
compounds in clinical setting.
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Our main goal in research is to unravel novel molecular mechanisms for individ-
ual differences in pharmacological action and to transfer the scientific break-
throughs into developing individualized medicine.

It has been known that gender is an important variable that influences the physi-
ology of every organ in the body. Our laboratory now addresses critical clinical-
ly-relevant problems from the point of view of understanding fundamental and
novel molecular mechanisms and interactions for biological sex differences in
circulatory diseases. To this end, we aim to understand fundamental and novel
molecular mechanisms and interactions for individual differences of drug respons-
es not only in cardiovascular system but also in other organs. The followings are
our current topics.

1) Research on ion channels and transporters as therapeutic targets in the gender
specific medicine (GSM)

2) Cardiac pharmacology and toxicology using iPS cells and i silico modeling

3) Molecular mechanisms on onset and progression of specific organ damage

4) Development of sex difference analysis method using iPS cells
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Providing optimum dosage forms and pharmacotherapy for our patients
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Understand interindividual differences and design dosage regimen accordingly
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It is important to provide an optimum drug dosage forms and personalized phar- B P S | 2 5 R
maceutical therapy to enhance their benefits for patients. With those in mind, we . ¥
are de'velop'ln.g cgnfectlonary s.hap.ed dosage f.01jms, orally @131ntegrat1ng tablets z?nd B OB o4 A
pre-mixed injections, and subjecting them clinical evaluations. In order to provide o »
optimal pharmacotherapy for our patients, it is essential to understand the charac- Shinya Uchida Daiki Tsuji
teristics of both the pharmacokinetics (PK) and pharmacodynamics (PD) of drugs, HEHZE RE & i OED #L E
along with factors related to inter-individual variations. We are also investigating
the relationship between PK and PD in basic and clinical studies, as well as the

Most drugs have individual differences in clinical responses. When patients
receive a standard adult dose of the same medicine, some patients react to drugs
while some do not. With regular treatment, most patients experience no unexpected
reactions while some patients suffer from adverse reactions. These differences are
explained by interindividual differences in pharmacokinetic behaviors among
patients or by differences in pharmacological response among patients. Factors that
cause differences in pharmacokinetic behaviors are both amounts and activity of

Tasuku Yokoyama
i metabolic enzymes and efflux transporters. Either genetically low activity of meta-

Osamu Yasumuro

5 =3 VE A3 . . . . .. . .
clinical impact of the drug interactions, and genetic polymorphisms of drug-meta % BT =AEE Bl B #/ERX bolic enzymes or reduction in enzymatic activity is considered to be the cause of
bolizing enzymes, transporters and receptors. Following are our main areas of Motoyasu Miura Yasuharu Yazawa adverse drug reactions. It is also known that differences in drug formulations, even
investigative focuses: B # AANES B % LIHHE if containing the same active ingredients in them, may affect their clinical effects or
(=]

1) Development and clinical evaluation of confectionary shaped dosage forms, orally
disintegrating tablets, and hospital formulations.

2) PK/PD analyses of drugs for optimal and personalized pharmaceutical therapies.

3) Clinical impacts of drug interactions and genetic polymorphisms of drug-
metabolizing enzymes, transporters and receptors.

4) Evaluating the clinical impact of pharmacists on pharmacotherapy and developing
new roles for pharmacists.

development of adverse drug reactions. Since there are interpatient differences in
pharmacokinetic behaviors and pharmacological responses, we should understand
those differences and design the way to maximize the pharmacological effect and
minimize adverse drug reactions. To achieve the most effective, harmless and
cost-benefit therapy, we perform advanced studies on clinical pharmacokinetics,
clinical pharmacology, clinical pharmaceutics and pharmacoeconomics.

Sayuri Kawamato Shohei Ueno
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Establishment of personalized medicine based on the genetic information E xploration of the clinical evidence on tea effects
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Tea has been traditionally called “a best medicine” , and has various functional

It is known that the efficiency of drugs is often varied from person to person. We o cong . o f2n =
R PR R B AT S RIEFPIF B components on human health, expecting for healthy longevity.

consider one of the possible reasons to be the genetic defects of drug-metabolizing

enzymes, receptors, and transporters. Analysis of the presence of genetic defects, _ . Based on the experimental researches reported on the efficacy of tea, we are
that is to say the genetic polymorphisms, affecting the drug response in patients in B B AFEE BEHE LUE & conducting clinical researches to confirm the human evidence with a high-quality
advance will help the physicians select the suitable drugs with optimal dose and Tomonobu Uchino Hiroshi Yamada research using scientific, ethical and reliable methodology.

route of administration for patients to be going on medication. This may serve the Bl % MILUEE IR AARA To promote the high-quality achievement of clinical researches on tea sciences, our

) ] . main themes are as folows;

Kyohei Sugiyama Yasue Kawai 1) Analysis and evaluation of the clinical effects of tea and its components.

2) Methodology on the analysis and evaluation of clinical researches on the basis
of biostatistics and evidence-based medicine.

3) Study for improving the infrastructure on clinical researches.

avoidance of administration of drugs to non-responsive patients followed by the
saving of drug expenses.

We aim at the clinical application of personal genetic information for optimiza-
tion of medication, for prevention and therapy of the diseases, and for development
of antibody-based medicines. The following projects are now on going to achieve

this goal. 1) Analysis and clinical application of genetic polymorphisms affecting RFEIR6 F

the drug response for optimization of medication. 2) Analysis of the diseases-relat- BEE MBS RE

ed biomarker for prevention and therapy of the diseases. 3) Development and clini- ERESIESF

cal application of human recombinant antibodies useful for diagnosis and therapy of EREAERIE G F

infectious diseases, autoimmune diseases, and cancer. 4) Development of molecular
targeting drugs based on the antibody epitope analysis.
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Organic Chemistry

1. Development of high-performance catalysts for efficient molecular transformation
2. Development of environmentally friendly molecular transformation

3. Creation of new functional materials and biologically active compounds

4. Studies on mechanisms of chemical reactions
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1. BB O ES L - BRSO B %
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Analytical and Bioanalytical Chemistry

1. Development of ultrasensitive and high accuracy analytical methods

2. Development of new analytical methods for next-generation biopharmaceuticals
3. Development of the rapid and easy nucleic acid amplification test

4. Development of the highly sensitive separation methods for chiral molecules

BEDTFEIEFRBE
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Molecular Toxicology

1. Understanding of molecular mechanisms for the expression of drug-metabolizing enzymes

2. Investigation on the physiological/toxicological roles of xenobiotic-responsive nuclear receptors
3. Studies on the mechanisms, prevention and treatment of cancers

4. Development of chemical safety evaluation systems and alternatives to animal experiments

£ IE{bFEEEE

Physical Biochemistry

1. DNAFEGIOEICEDL L ¥ o7 HoREE & B ERICE I A% 1. Structural biology to unravel molecular mechanism underlying DNA damage response
2. YK ORE ST 2B ;b D& X7 OXRRE SRS E AT & BEEEAE A BT 2T 2. Studies on structure and function of proteins involved in control of chromosome architecture
3. ﬁ‘AfH}H’ﬂ@iﬂéﬁﬁ%ﬂiUﬁ'ﬁﬂﬂ‘ %7 NI B O & FRE D fREH 3. Structural and functional studies of proteins involved in regulation of cancer cell proliferation
4. ORI EOERT—FET Il —Ta rEFKEET LT — ¥ EMLzE 4. Data assimilation studies of proteins by integrating experimental data and simulations
o L it Y 13 Integrative Physiology
1. ‘BRI CTRRRET B IREERJIRI A 4 > T v S OVEEICRI 3 5 WFgE 1. The role of membrane proteins activated by physical force in muscle stem cells
2. XA NAFduTd—wHEhE Uz, R RIS G R O s 2. The development of “mechanomedicine” for neuromuscular diseases
3. IREZEREMICB T 2 IR B AR - 2o RMIHICEE T 5015t 3. The role of phospholipid translocases in physiological systems
4. BREACEHC X & HE B P AR O M BH 4. The role of lipid metabolis in cell fate determination
EE%%&‘*‘(E—?%F Synthetic Organic & Medicinal Chemistry
1. %1‘?& JLH - RSB OB A 1 D S S Rl E S s £t 1. Development of active catalysts based on the characteristics of elements, bonds, and reaction fields
2. EEME - = EE?R Iﬁi% EIT D0F A B = X2 OfiEHA 2. Elucidation of molecular mechanisms that lead to high activity and selectivity
3. fgE - Haﬂﬁﬁgﬂ)ﬁﬁﬁ"?? O — 7 ORNEL & Ay R~ BB 3. Creation and application of molecular probes for lipids and fatty acids
4. BEFGNE L THIGF SN EWEEEZ BT 5 RRWOEEK 4. Total synthesis of biologically active natural products
BIF TR Pharmaceutical Engineering
1. kit dlsdE rua b X oM 1. Design of particles and examination of manufacturing process
2. YRR O AR ES 2. Development of novel physical evaluation methods
3. BFIAE ST 3. Structural analyses of pharmaceutics
4. FIDDS (Drug Delivery System) D BI5E 4. Development of novel DDS (Drug Delivery System) technologies
BTy I (e 1 Synthetic Organic Chemistry
. BEESEGIE S L ARG & AT AR T 25 1. Development of novel catalytic reactions and asymmetric synthesis
2. FHE 7 v FALEW O G H0E & FERICE 3 50198 2. Chemical studies on organofluorine compounds
3. B AINF—FERENST & 3 59 H R OB S 3. Development of light-driven novel molecular transformations
4.  AERBHEGRRETES T ICBE T A T5E 4. Synthesis of bio-functional molecules and their applications
FRIBFTERE Pharmacology
1. ARV /%ﬁﬂu@ﬁb S5 0 L B 59~ 2 AU A9 2 S A O AT 1. Signal transduction involved in functional regulation of the intracellular dynamics of insulin secretory granules
2. A AR ok EBE BB E OFPET AR & L 7o R IEREE OB S 2. Development of therapeutic approach for diabetes in insulin secretion, cell proliferation, and apoptosis in pancreatic B cells
3. TR -fﬂ}ﬁaa)(ﬁ AL & qyﬂgo)ﬂﬂ]ﬁm:%?] H B HE AN ]giﬁ{zéﬁlﬂ%@ﬁﬂﬁ‘ 3. Signal transduction involved in functional regulation of hepatic stellate cell activation and constriction
4. BEPRIF M OSHTHREHERE SS9E (2 BE 53 2 M E N TS R m 12 A% O FRHT & B9 T B~ it 4. Signaling mechanisms underlying the development of diabetes and liver fibrosis and application to disease prevention

PlFHEFEFEEE Scientific English

1. BRI OE R & JL5E I X 2Rt amRe ) DI Lo 720D 1) F 2 T 2 DRSS 1. Curriculum development to improve students’ basic scientific English and advanced discussion skills

2. B E TIPS RS 2 1T O FENOZIRICEI 3 5058 2. Preparing students to present their research at international scientific conferences

3. DEFRIZ X B A Em L O BEE & AL IE D 72D O H B EHAH D BISE 3. Training students to effectively write and edit their own academic papers

4. FBIEHICLBHEFEII =7 —2 a3 VBT 5 EFEEEN LI 4. Carrying out linguistic analysis of the specialized language used by the scientific community
BIERRE 52— Center for Drug Discovery

1. T FIEERIEIEGREICEH LRI A ) — = 72 A5 L DB 1. Development of new drug screening system focused on signal transduction and immuno-oncology

2. FEPLDAFKIORIEL A HigE L7 — NIEER L RS ELIFZe 2. Lead discovery and optimization for developing new anticancer agents

3. BEEFEBEHIE OVE M RAT & /N A A~ — 7 — 4R 3. Research on mode of action and biomarker for drug candidates

4. AEFEIEHEALEWE RN A Y N T — 2 ONT & HilE 4. Analysis and regulation of intracellular molecular network with bioactive small molecules

%ﬁﬁﬁ%?ﬁﬁt/')‘!—

TR i & BRRBIE FL i D BASE & LA I H 0 7250 D FLME & IR ITSE
2. SEEAH HAE (Gﬁcﬁﬁki etk YEH) oWFge

Center for Pharama-Food Research

1. Basic and clinical research for the development and better use of novel pharmaceuticals and functional foods
2. Basic and clinical research of combination effects of pharmaceuticals and functional foods
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® | Organic chemistry
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Development of efficient chemical synthesis
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Synthetic chemistry is an important and fundamental science to create valu-
able materials including pharmaceuticals. However, the present stage of chemi-
cal synthesis is still miles away from being its ideal stage. If molecular trans-
formations can be controlled at will, we can greatly improve the present chemi-
cal synthesis toward its ideal stage. In order to realize this truly efficient chem-
ical synthesis, we are investigating new synthetic methods of various organic
compounds including functional molecules and biologically active compounds.

Development of new catalysts that accelerate valuable molecular transforma-
tions constitutes one of the main projects in our laboratory.

The following subjects are currently underway:

1. Development of high-performance catalysts for truly efficient chemical
synthesis.

2. Development of environmentally friendly molecular transformation.

3. Creation of new functional materials and biologically active compounds.

4. Studies on mechanisms of chemical reactions.
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Development of innovative analytical methods for life science and medical care
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To understand the biological phenomena in detail, it is indispensable to
“measure”. By investigating what, where, how much, and what state it exists,
various information on health and illness can be obtained. By using unique ideas
and state-of-art analytical instruments, we are developing new analytical methods
(1) to make measurable what could not be measured so far, (2) to measure what
have been measured more easily and conveniently. We believe that our analytical
methods would contribute to early diagnosis of various diseases, relapse
prevention, drug evaluation and drug development.

Current research projects are as follows: 1. Development of ultrasensitive and
high accuracy analytical methods, 2. Development of new analytical methods for
next-generation biopharmaceuticals, 3. Development of the rapid and easy nucleic
acid amplification test, 4. Development of the highly sensitive separation methods
for chiral molecules, 5. Development of single-cell metabolomics, 6.
Metabolomics approach for screening new biomarker, 7. Development of the
analytical methods for high-selective molecular imaging.
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® | Molecular Toxicology

| ™ Physical Biochemistry
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Chemical safety science for national health and drug development
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For our healthy life, we have been developing and using functional chemicals such
as drugs, cosmetics, pesticides, food additives and supplements. Meanwhile, ad-
verse effects of drugs and environmental pollutants are becoming major health

FEPTEUFRE

SVINBED[ DB PSEMBAROAREICES

“Seeing is believing” — Structural biology unveils molecular mechanisms of life.
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Proteins properly function when these have an appropriate three-dimensional
structure. Structural biology can reveal protein function based on its structure, and
provides structural basis to regulate the function. Therefore, it is considered that

https://w3pharm.u-shizuoka-ken.ac.jp/bukka/
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structural biology is essential approach in life sciences. We conduct structural
biology using both experimental and computational methods. Specifically, we use
X-ray crystallography, single particle analysis by cryo-electron microscopy, and
molecular dynamics simulation to determine the three-dimensional structures of
proteins, thereby unveiling molecular mechanisms of life. The major proteins we
target for structural analysis are those involved in DNA replication and repair,

concerns in modern society. Therefore, it is very important to investigate and B B OERE—
understand the detoxification system and biological effects of chemicals for our
healtb and drug development: Drug—metabqhzmg enzymes, e'xpl.“essed abundantly in e e
the liver, play central roles in the protection against xenobiotics/chemicals. Mem- d Gl
bers of the nuclear receptor gene superfamily are xenobiotic-responsive transcrip- Ryota Shizu
tion factors and regulate the expression of drug-metabolizing enzymes. Nuclear

g p g g y B % XE *

Kouichi Yoshinari

21

receptors are also known to be involved in various biological and physiological
processes including hormone actions, energy metabolism, cell cycle and inflamma-
tion. Thus, nuclear receptors may be associated with adverse effects of xenobiotics.
Based on these facts, we are currently working on the following topics:

> Molecular mechanisms for the expression of drug-metabolizing enzymes.

> Physiological/toxicological roles of xenobiotic-responsive nuclear receptors.
> Mechanisms, prevention and treatment of cancers.

> Chemical safety evaluation systems and alternatives to animal experiments.

Akira Ooka

Sachina Suzuki
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Asami Hishiki
By # F_EHKER

Sotaro Fuchigami

FERR 2 F

control of chromosome architecture, cell cycle checkpoints, transcription, and
signal transduction many of which are involved in cancer and genetic diseases.
Therefore, understanding the functions of those proteins based on the structures
will enable the design of compounds that regulate protein functions and provide
significant clues for drug discovery.

The figure shows the active site structure of a DNA endonuclease. The electron
density map of the water molecule involved in the reaction (red mesh) is observed.
“Secing is believing” -X-ray crystallography provides the mechanisms of protein func-
tions such as enzymatic reactions at atomic resolution.
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Skeletal muscle regeneration based on mechanobiology
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Skeletal muscle is involved not only in movement but also in homeostatic mainte-
nance of the human body. Once myofibers are injured after repeated contraction and
relaxation of skeletal muscle, myofiber regeneration occurs as a function of
muscle-resident stem cells called muscle satellite cells. The goal of our research is
to elucidate the mechanisms underlying myofiber regeneration that are dependent on
muscle stem cells. To gain insights into the molecular mechanisms, we focus on the
functional interplay between (1) the mechanosensitive membrane proteins that are
activated by physical force and (2) the fluctuations in the transfer of phospholipids
between the inner and outer leaflets of the plasma membrane. Moreover, to establish
therapeutic strategies for neuromuscular diseases, we work on the development of
small compounds that regulate mechanosensitive ion channels. Our main research

AL IEFERE

BB E E=
Yuji Hara

HEHRE LTAIEH
Masaki Tsuchiya

B # ®E X
Akira Murakami

projects are as follows: By # FEHAKER

1. The role of membrane proteins activated by physical force in muscle stem cells
2. The development of “mechanomedicine” for neuromuscular diseases
3. The role of phospholipid translocases in physiological systems
4. The role of lipid metabolis in cell fate determination

These research projects will enhance treatments not only for muscular dystrophy
but also for muscular atrophy associated with aging.

Kotaro Hirano
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Unexplored reactivity and molecular function
based on the characteristics of elements, bonds, and reaction fields
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The most crucial aspect of chemistry in the realm of science is the ability to
manufacture something that does not currently exist in the world. Our goal is to
create a platform of molecular design for drug discovery and life science with a
particular emphasis on characteristics of elements, bonds, and reaction fields. We
pursue unexplored reactivity, properties, and functions through a combination of
experimental science and theoretical calculation, with a focus on precise design and
a thorough understanding of molecules. We also actively engage in collaborative
research with various fields to expand the scope of molecular science. Some of the
major themes we are exploring include: 1) the development of guidelines for catalyst
design and methods for functional groups introduction that utilize the characteris-
tics of various elements, bonds, and reaction fields; 2) the elucidation of molecular
mechanisms that lead to high activity and selectivity; 3) the creation and application
of molecular probes for lipids and fatty acids in life science; 4) the total synthesis
of biologically active natural products with the potential to be used as pharmaceuti-
cals; and 5) the application of bioactive compounds derived from mushrooms,
so-called, “fairy chemicals.”

® EH R
Ryo Takita
EHR ENXE
Fumihiko Yoshimura
By B EEE &
Masaru Kondo
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Innovation of pharmaceutical technologies for value creation to drug theapy
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Pharmaceutics focuses on new technology research and deals with development of
drug products which mean dosage forms and can be administered to patients. Even
though chemical compounds with high potency would be discovered, drug therapy
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Innovative molecular transformations for environmentally benign chemical synthesis
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Synthetic organic chemistry plays an important role not only in drug discovery
but also in material sciences. Since pharmaceutical drugs are essential for the
welfare of humankind, their chemical synthesis should be environmentally friendly

https://w3pharm.u-shizuoka-ken.ac.jp/Isocus/

and not produce any toxic wastes. We believe that we can find some hints in nature
for the improvement of our synthetic technology. Through appreciation and reorga-
nization of nature’s principles, we aim at developing molecular catalysts to achieve
efficient chemical syntheses. Another important feature of organic chemistry is
creating valuable functional molecules by designing novel molecular frameworks.
For the development of biologically-relevant molecules, we have a great interest in
utilizing as key probes particular elements and atomic groups that are not found in
the human body.

As a part of our study of synthetic methodologies, we have been engaged in asym-
metric catalysis using transition metal complexes, and have achieved efficient total
syntheses of a variety of bioactive compounds. We have also developed various
efficient methods of incorporating fluorine atoms that are useful for designing new
functional molecules. With these research projects as our main focus, we are

could not be achieved without drug products. Recently, paradigm shift on drug B OB OEE X B B OEEHKE
discovery enhances research activities on not only small molecules but also new
modalities such as antibody, medium molecules, gene, cell, and so on. Diversification Hiromu Kondo Yoshitaka Hamashima
of modality will expand the drug therapy options for patients and therefore prog- = == s s =
ress of formulation and DDS (Drug Delivery System) researches are strongly R BEREZ HHE ILEE
required to maximize mode of action of the modalities. Drug products must be
designed to include fixed amount of drug, to keep stability for a fixed period, and to
be manufactured reproducibly with a fixed quality. A lot of technologies and infor-
mation should be incorporated into drug products. In order to explore optimized
solutions to the problems, our group works the following research programs:
1) Design of particles and examination of manufacturing process

Development of novel physical evaluation methods

Hiromichi Egami
B # IWWTE=
Kenji Yamashita

Takayuki Terukina

B #H MHPERXK
Yuta Hatanaka
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2)
3) Structural analyses of pharmaceutics
4) Development of novel DDS technologies

Application of functional materials and technologies on manufacturing and analy-
sis progress remarkably, which must drive DDS research. Delivery of valuable drug
products to patients will be realized by innovation of pharmaceutical technologies.

EHMF
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currently investigating the following areas in our laboratory:
1. Development of novel catalytic reactions and asymmetric synthesis
2. Chemical studies on organofluorine compounds
3. Development of light-driven novel molecular transformations
4. Synthesis of bio-functional molecules and their applications
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Drug discovery through investigation of physiological function
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What is pharmacology? Pharmacology is “the study of the logic of a drug S FE A s i

action” . Pharmacology in the field of pharmaceutical sciences has following aims: "

1) Creation of a new drug with a novel mode of action; and 2) Elucidation of the

mechanism of pathophysiological functions using drugs as a tool. # & JIIHEFEHER
Our main research field is pharmacology of diabetes and diabetic Tiehers Fermelrara

complications, being targeted to pancreatic endocrine cells and hepatic stellate cells.
Our research interest is on effects of nitric oxide and flavonoides on hormone secre-

HEHR ARRS

tion, transformation, apoptosis, contraction, and influence by glucotoxicity and Toshihide Kimura
lipotoxycity on them, especially investigating their intracellular signal transduction. = g ==

: ) R i R &FEF
We make use of not only pharmacological analysis but also electrophysiological,
biochemical, molecular biological, and genetic engineering analyses, taking “From Yukiko Kaneko
Molecular to Whole-body Levels” as a motto. Especially, we emphasize experi- B %% yOkkE
ments in living cells, e.g., by using optical technique. In addition, we perform an :
exploration of novel biologically active substances having unique pharmacological Momoka Yamaguchi

activity, using various natural products.
The slogan of our laboratory is “Publish and finish” ; we always aim to publish
our research papers in the international top journals. We also enjoy sports, taking
“Study hard and play hard” as a motto. Join us, and let’ s study pharmacology!
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Practical English skills for mternational scientific communication
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Join us and see how quickly your English can improve!
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English is now the international language of science. Working scientists must be
able to communicate their research clearly in English in scientific papers and in
conference presentations. The Scientific English Program prepares students for
HEHIR these demands by training them for the specific situations they will experience in the

— 74 UyT working world of science. The program's six regular courses cover all aspects of

- oral communication, academic writing, and academic presentations. Short-term
Philip Hawke “Preparation Workshops for Presentations at International Conferences” are also
held for students presenting in English at international meetings. The materials used
in the program are developed based on original linguistic research into the special-
ized language of the scientific community, and are designed to be as practical as
possible. Join us and see how quickly your English can improve!

PHPEREARE

Shown in the photos above, clockwise from top left:

1. Discussing research in Oral Communication

2. Using free time in the lab for Independent Listening

3. Presenting research results in Academic Presentations

B RERFIR7F
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Practical drug discovery science for hope and help
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Since Center for Drug Discovery was established in 2004, we have been conduct-
ing research on the discovery of new anti-cancer drug seeds in collaboration with
several research institutes and pharmaceutical companies. So far, we have succeeded

AIEREE 57—

3 ==
in designing and synthesizing a new anticancer drug candidate targeting transcrip- B B OAHER

tion factors using in silico molecular design methods. The patent has already been
registered in countries such as Europe, the United States and Asia, and Japanese
pharmaceutical company are proceeding with evaluations for clinical trials. Further-
more, we are developing drugs that utilize immune cells that are inherent in living
organisms, rather than attacking the cancer cells themselves as with conventional
anticancer drugs. We have discovered several unique small molecules targeting
enzymes involved in tryptophan metabolism, which are highly expressed in cancer,
and are currently proceeding with structural optimization using in silico models and
detailed analysis using animal models. Based on chemistry, our laboratory is working
on research and development of new drug seeds targeting the Achilles heel of cancer
and infectious diseases by learning and understanding with students on oncology and
immunology. We aim to become "HOPE & HELP" for people suffering from diseases
for which no effective treatment has been established.
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Health Sciences by Integrated Research of Pharma and Food
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With the recent trends toward an aging society and healthcare cost escalation, it is
important to promote the spread of self-medication and increase our healthy life expectancy
through better use of pharmaceuticals and also by the development of new functional foods.
The popularity of functional foods is impacting health promotion, as well as disease
prevention and therapy. Despite their popularity, the efficacy and safety of functional foods
have only recently begun to be investigated using the rigorous methods of the life sciences.
The importance of pharma-food relationship is now widely recognized by the medical and life
sciences community, and has become a pivotal topic for the future of health promotion and
disease management. The Research topics are as follows: 1) Basic research of development of
new pharmaceuticals and functional foods, and of their better use, 2) Clinical research of
pharmaceuticals and functional foods in collaboration to the medical doctors in the clinic and
hospital, 3) Basic and clinical research of combination therapy of pharmaceuticals and

functional foods.

https://w3pharm.u-shizuoka-ken.ac.jp/CPFR/
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Biochemistry

1. Exploring how glycans regulate Notch signaling and pharmaceutical application

2. Function of glycoconjugates in virus replication and development of antiviral agents
3. Role of sugar chains in synaptic development and function of the brain

4. Elucidation of the regulatory mechanism of stem cells by glycosylation
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Medical Biochemistry

1. The development of nucleic acid delivery systems

2. DDS research applied to cancer diagnosis and treatment

3. DDS research on renal disease treatment

4. The development of plastic antibodies that adsorb target molecules iz vivo
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Pharmacognosy

h
1. Plant biotechnology

2. Chemical biology through biosyntheses

3. Screening of physiologically active natural products
4. Methodology for genome mining and biosynthesis
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Biopharmacy

1. Pharmacokinetic and pharmacodynamic studies to de-risk drug candidates

2. DDS development and pharmacokinetic studies on therapeutic peptides/proteins

3. Safety evaluation of drug candidates based on pharmacokinetic and physicochemical properties
4. Biopharmaceutical studies on nutraceuticals for improved pharmacokinetics and efficacy
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Microbiology & Immunology

Physiological roles of innate immune cell populations in the mucosal tissues
2. Analysis of bioactive metabolites and their receptors in the immune system
3. Molecular mechanism of host defense against pathogenic bacteria

4. Roles of TRP channels in immune system

—

Human Genetics

1. Interaction of genetic and environmental factors for development of lifestyle-related diseases
2. Functional analyses of genes related to lifestyle-related diseases using Drosophila melanogaster
3. Regulatory mechanism of steroidogenesis during Drosophila development

Longevity Biochemistry

1. Metabolisms, dynamics, and molecular mechanisms of functional food factors
2. Identification of gut microbial metabolites associated with lifestyle related diseases
3. Development of biomarkers for cancer chemoprevention
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Nutritional Physiology

1. Mechanism for the development of metabolic diseases due to adipose tissue dysfunction

2.  Regulation of brown adipocyte function and systemic metabolism

3. Identification of novel adipokines involved in the pathogenesis of non-alcoholic steatohepatitis
4. Mechanism for improvement of metabolic diseases by gut microbiota-derived metabolites
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Food Bioinformatics

1. Development of new technology to create artificial proteins
2. Synthesis of fine chemicals by enzymatic reactions
3. Structural and functional analysis of industrial enzymes
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Investigate the role of glycoconjugates in biological events Drug development based on DDS research

BEAERH O T T AN RITN2 B F T, TARTOAEYNEZ DMl 125§ SRS & o WA ENC W T, DEILCEREARIFIREHE "R e 2T ATT, EHEAE
(BEgH) Zhio T, FEHOMBEIIMEMICEZRT, BESIEL EOaikiiio iR L P Tld. REFRESOFEBUIAT ., KA. ItliZE, BRELEDOEEE 4 —7 v b
iz, BUHES Fi7- RO RRSE T E ., B OERNREIE X b CEETT, B IZFT 9T FUNY =2 27 4 (drug delivery system: DDS) ZBI$ 2f%E# B L T\ &
SE. ERaER I, 2R, RE. MTRORE S, ARRE, BMlaoRi b, %rEE $o MBI ANRE T /Ky R BWE 1T R 2T L. SemERRA OIS & H 6 L 7205
WD, BCIFHCORME EL< OBRARML TOE$, 77, FIMLERE ML & WHET>TEY, RERGHILEWO L2123, £ OFALIZ I TDDSE AR O f#
DHEENED B RIE. BAER., 5123 Y 4L ZAERE E, %< ORRIENBERDBRE & &% EEDLENH D ¥, HE. SUHICHESEA T I RKIEEFEPMRNAY 7 F 1, £ Ok
b TV E Ml vk &5, DDSHAMOBTEZ & - T CEOMifE 4 Al T X 3 Z & 236 0. BUEH 7%

B 5 W 3 NI S FER O PR < L EEENR R WVERISHTA2HARET 595 AT, 5HEDDSMIZRISEE A &REH A2 R LT
o BB DA B L & LEALNEY. AWETE, DDSEGl &ML LN EIRM$T 5 Z &1k, 7Y

Ay b AT A HNZ=RBA B HEEOMRFREBEIT > TOET, 24 PO [FEYRRETFD )
TLIDERIZ] EVWHITL—=XTADENZBENZ ZI2H D ¥, BRWNEHFFRNELE LT
3. 1L BT U NY) =2 2T LD, 2. BADZW - WGIEANDIBH % H 5 L 72DDSHF%E.
3. B A 4 — 7y MIZ L7=DDSHFZE. 4. 1=
W57 aERNTIRETE T T 2F 97 AL
PURORAFE. 5. WEEZHFEADIHEZ B L

oo WEE EEBED ZRRME, 5N, M
Nt & 77 &0 5 3Her L 7= 1HIgE
RN BHT LN, BEEHOKHTT, wA
5511 G S O N PN = S AT
P AR D D L > TR, &

B, EFREOBESE [k 2 -~V 7zCell-mediated DDSOIMHf 5L 2 & %47 > C
FAaA—=LTaY s ]I, SCEFE WEF, YHFFREEIIDDS A HEMIZ L TW B
BOKMT Y 7 AT — K~ RETH 5720, HILEERT 5% T
v FNZ20208- 1T IERUCERIRE v L 7=, BohREE. LTS 2 O CEIRE

ZoMRER A, BBk, FRE ke aD, P, BD 2 EMBIR, Fric, RACHM SRR XN EDEORED T, 20
Hakkae % 4 2 Notch ¥ & FILERE. 74 L ZEGYER B AD & 5 ZRRATIE T TS 76 UHITZEEE I3 S B e R0 i ey S
X RLlE e & DRIFHMERE L Sk 2 AR EOKRE %=, Aty - Mty - AR T AR, R A HEE L Tk
B KOERESME 2 W TIHREL T Ed, 25610, @RRAELZOFEBAZHEL. ik T BRI LR T8 D DD S % R R
WREH =T IANNAL XD =Y = LORRFEL L) ¥ F UL FHRAIEENLISHL £9, L., RFICEMT 2 Z &2 HBL T E T,

K& DI hfaD & B B mRIAO IR 2 — IR L XA D,

Many forms of creature ranging from animal cells to bacteria or viruses possess B (bR ES 4 &b R R Our laboratory conducts research on drug delivery systems (DDS) to treat
glycoconjugates on their surfaces. An integrated understanding of life cannot be +a L diseases such as cancer, stroke, and kidney disease. We have developed original
achieved without an understanding of the glycans that every cell is clothed with. OB REZ OB Rt lipid nanoparticles (LNPs), liposomes, and synthetic polymer nanoparticles as drug

. . . . . . Z: =) . . . . . . . .
Glycans are characterized by their diversity in structure and function, and by the ) : : : : delivery vehicles and showed their delivery potential in various disease models.
fact that their expression levels are regulated independently of the genome. There- Hideyuki Takeuchi Tomohiro Asai The development of DDS technology is crucial for the clinical application of drug
fore, glycoscience (the' biological science on glycoconjugates) has become one of the HHE SiED{H HEHE IHEee candidates inc?uding nucleic ac‘id deug'gs and.mR.NA vaccines. We have designed and
most important fields in the post-genome era. Tadanobu Takahashi Hi ki Koid developed various pH-responsive lipid derivatives for LNP-mediated delivery of

We are interested in all phenomena involving glycans. In particular, we investi- EOCI UL GG I N nucleic acids such as small interfering RNA, microRNA, and mRNA. Our LNP
gate the role of glycoconjugates in important biological processes including Notch By #H MEF B O OKE OIE technology has been shown to be efficacious and safe in the delivery of therapeutic
signaling, which regulates development and stem cell function, diseases in dire need . . . nucleic acids to target cells. Our research goal is to establish cutting-edge DDS

. oo . D Yuuki Kurebayashi Sei Yonezawa . . .
of overcoming, such as viral infections and cancer, and neural transmission related technologies to address unmet medical needs. Our research themes include 1) the
to memory. The results obtained are then applied to the development of new chemi- B # BFEXEF B # EHE® development of nucleic acid delivery systems, 2) DDS research applied to cancer

cal biology tools and original innovative drug discovery for creating a healthy and e Tkt Tomoya Hikita diagnosis and treatment, 3) DDS research on renal disease treatment, 4) the devel-
long-lived society. Curiosity and passion are keys to success. Come explore the world of opment of plastic antibodies that adsorb target molecules in vivo, and 5) basic
glycoscience with us! research on cell-mediated DDS for stroke treatment. Our laboratory actively
promotes interdisciplinary collaboration and industry-government-academia part-
nerships. We aim to contribute to medical care by bringing our DDS technologies
from the University of Shizuoka to the world.
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Pharmacognosy meets combinatorial biosynthesis
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Drug delivery system to de-risk pharmaceuticals and nutraceuticals
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In order to fight with diseases and deaths, men have strived for natural resources,

WEEHEL T2 T,

The strategic elucidation of relationship between pharmacokinetics (PK) and

Stz il 24 =
such as plants, animals, microbials and minerals for medicinal substances. Pharma- AP RE pharmacodynamics (PD) and/or toxicokinetics (TK) and toxicodynamics (TD) of
cognosy organizes knowledge and technology for that end. Not a few of pharmaceu- — =5 i i i i

ticgal s}lllbst%mces currentlyg  and teean dgived from o odelod af?er e B n B ORELEB pharmaceuticals and nutraceuticals can be pivotal not only for the discovery of

substances. In our laboratory, we introduced and examined some perspectives of
engineering biosynthesis for heterologous production of useful natural products and
their analogs paying special attention to E. coli. Heterologous production of
complex compounds is superior to chemical synthesis in terms of carbon-carbon
bond formation and dictating a molecule’s stereochemistry. Isolating and completing

Kenji Watanabe

Michio Sato

gene sequences for biosynthetic pathways of interest should be considerably easier Bh #H EESIEE

in the years to come. Advancement of biosynthetic engineering for production of
useful natural products and their analogs by heterologous production will afford
more desirable yield in production of countless compounds. This novel platform will
facilitate future drug discovery by allowing researchers to generate limitless
libraries of potential pharmacophores and inevitably impact industrial participation
in therapeutic research and development. We have been seeking; for example, anti-
allergy or anti virus substances from tea plants, alternative plants for worn out
medicinal ones, hormonally active chemicals from natural resources with varietal
bioassay methods as reporter gene assay. We also investigate the influence of
genetically alteration in transformed plants, which could be worked as new
resources and preserve our nature.

Shogo Watanabe

L 2 4

HEHER EEREX

Satomi Onoue

EHR GEST
Hideyuki Sato
By # IUHEZEFE
Kohei Yamada

novel drugs but also for their optimum uses in clinical. Herein, the PK/PD and/or
TK/TD information would be of great help for industrial development of new phar-
maceuticals and nutraceuticals with high safety and efficacy. To de-risk new drug
candidates and functional food ingredients, we carried out several “codiscovery”
researches under collaboration with pharmaceutical companies, food companies, and
domestic/oversea research institutes, that include (1) DDS design to avoid systemic
side-effects, (2) Nanodrugs to improve PK and PD of pharmaceuticals, (3) Characterization of
PK/TK alteration of drugs under specific pathological condition and its avoidance by DDS strategy,
(4) PK and formulation studies on nutraceuticals for improved efficacy, (5) Strategic prediction of
side-effect on the basis of physicochemical and PKITK properties. The outcomes from these
strategic researches would eventually lead to successful development of new drug
candidates and DDS systems of marketed drugs and nutraceuticals with potent
efficacy and wide safety margin, that might be promising alternatives to the current
medication systems.
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The surface of our body is covered with skin and mucosa, which serves as a o A S

defensive barrier against pathogens. The gut is particularly exposed to tremendous

environmental factors including microorganisms and dietary antigens, and the gut w OB GAET
. N . . . . =
immune system develops the unique mechanism to avoid excessive immune responses
to indigenous bacteria. The gut microbiota form a symbiotic relationship with the Eiji Umemoto
host and deeply contribute to our health maintenance. We are investigating physio- B AEE
. . . . . . / T
logical roles of mucosal immune cell populations and bacterial metabolites influenc-
ing the host cell functions. For example, we reported that bacterial metabolites Wakana Ohashi
%actatg/pyruvate bind to G protein coup'led.receptor GPR31, which 1s.expressed on = T
intestinal macrophages, thereby enhancing immune responses to enteric pathogens. : e
We are also analyzing the molecular mechanism of host defense during the infec- Katsuhiro Nakanishi
ti'on of intracellular pgthqgens such as Listeria monocytogenesis, and the role of Tran- By &% MM %
sient Receptor Potential ion channels (TRPs) in immune system.
Briefly, our main subjects are as follows; 1) physiological roles of innate immune Yo Okamura

cell populations in the mucosal tissues. 2) bioactive metabolites and their receptors
in the immune system. 3) influence of gut microbiota and foods on the immune cells.
4) molecular mechanism of host defense against pathogenic bacteria. 5) roles of
TRP immune system.
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