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Pharmaceutical sciences
contribute to human health

What should be done
by pharmaceutical scientists?

Pharmaceutical sciences affect both life sciences and physical sci-
ences, and focus on the study of human health and diseases.
Pharmaceutical sciences aim to develop new medicines to improve
health and encourage the correct use of drugs. Pharmaceutical sci-
ences also contribute to the creation of new knowledge and technol-
ogy that contribute to the improvement in human health and welfare.

In recent years, novel findings and discoveries have been reported in
many areas of the life sciences. The pharmaceutical sciences have
contributed to such advances. For example, the success of human
genome project has prompted us to investigate the function of each
gene and its products. Regarding human diseases, gene therapy has
been applied to a number of disorders, and tissue engineering,
including stem cell technology, is expected to be of major benefit in
the treatment of many complex disorders. Tailor-made treatments
are no longer simply a dream.  Analyses of the DNA polymorphisms
of each person will make such therapy possible in the future.
Advances in chemistry as well as bioinformatics and computer sci-
ence have allowed us to design and synthesize drugs which interact
with important bioactive molecules such as enzymes and receptors.
These new advances are expected to lead to the development of new
treatments for a number of presently incurable diseases. Thus, the
pharmaceutical sciences are very important and essential for the
future of human health and welfare.

Pharmaceutical Sciences
in Kyushu University: subject and goal

Students in the undergraduate school are supposed to study phar-
maceutical sciences so that they become highly educated scholars
in these fields related to medicine and patient care. They are also
expected to become responsible members of society with a highly
developed morality. Students are encouraged to learn to develop
a creative approach to the pharmaceutical sciences. They are also
encouraged to study a wider range of scientific disciplines since the
pharmaceutical sciences address many issues including the mecha-
nisms governing life itself, environmental factors affecting health,
advanced technology associated with the production of new medi-
cines, and strategies for the safe usage of medicines. What is medi-
cine? What is life? How to use medical drugs? To answer these
questions, students are supposed to learn the importance of pharma-
ceutics and the role of drugs in treatment by studying general sci-
ences. This approach encourages the students to consider various
important issues such as the risk posed by drugs to human life.

The graduate school of pharmaceutical sciences educates students
so that they become experts or researchers in this field. The school
also expects that the students should become scholars with a social
responsibility at an international level. Therefore, the students are
supposed to be trained not only in the pharmaceutical sciences but
also in general science.
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Clinical Pharmacokinetics
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Research background
Dosage form Drug development
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Professor Naoya Matsunaga, Ph. D.

HE MKk B
Prof. Matsunaga
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[Research]

The circadian rhythm, which regulates various body functions, is transcriptionally
controlled by a series of clock gene clusters. Clock genes encoding transcription
factors that regulate circadian rhythms may inform chrono-modulated drug
therapy, where time-dependent dose alterations might affect drug efficacy and
reduce side effects. We investigate the mechanism of circadian rhythms in drug
metabolism and excretion. On the other hand, the clock genes are related to the
pathology of various kinds of diseases, cancer, chronic kidney disease (CKD),
hepatotoxicity. We investigate the role of cancer stem cells (CSC), chronic kidney
disease (CKD), hepatotoxicity and cognitive dysfunction based on the circadian
clock. Aging in humans is a worldwide problem; it induces sleep disorders
and disruption of the circadian rhythm. We develop a simple method for the
synchronization of drug metabolism and clock genes in the body is required.

[RFREAEX]
. Yoshida Y, Matsunaga N, et al. Nature Commun 12, 2783, 2021.
. Ogino T, Matsunaga N, et al. eLife 10, e66155,2021.
. Matsunaga N, et al. Biochem Biophys Res Commun 513,293-299, 2019.
. Matsunaga N, et al. Cancer Res 78,3698-3708,2018.
. Okazaki F, Matsunaga N, et al. Cancer Res 77,6603-6613, 2017
. Matsunaga N et al. EBioMedicine 13, 262-273, 2016.
. Hamamura K, Matsunaga N, et al. J Biol Chem 291:4913-4927, 2016.
. Matsunaga N et al. J Invest Dermatol 134:1636-1644, 2014.
. Okazaki H, Matsunaga N et al. Cancer Res 74:543-551,2014.
. Matsunaga N et al. Mol Pharmacol 81: 739-47, 2012.
. Okazaki F, Matsunaga N et al. Cancer Res 70: 6238-6246, 2010.
. Matsunaga N et al. Hepatology 48: 240-251, 2008.
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[Education and Research]

@ Study on leftover drugs for reduction of medical expenses and improvement
of adherence. (SETSUYAKU-BAG Campaign)

® Study on development of simultaneous determination of clinically used
drugs for therapeutic drug monitoring.

@ Studies on mechanisms and prevention of chemotherapy-induced peripheral
neuropathy and hand-foot syndrome.

@ Study on intervention effects by hospital pharmacists in psychiatry.

@ Establishment of pharmaceutical education system.

[(RKREEZ - H#X]

1. Hiromoto S, Kawashiri T, Yamanaka N, Kobayashi D, Mine K, Inoue M,
Uchida M, Shimazoe T.

Use of omeprazole, the proton pump inhibitor, as a potential therapy for
the capecitabine-induced hand-foot syndrome
Sci. Rep., 11(1), 8964. (2021)

2. Kawashiri T, Mine K, Kobayashi D, Inoue M, Ushio S, Uchida M, Egashira
N, Shimazoe T.

Therapeutic agents for oxaliplatin-induced peripheral neuropathy;
experimental and clinical evidence
Int. J. Mol. Sci., 22(3), 1393. (2021)

3. Nakamura H, Kawashiri T, Kobayashi D, Uchida M, Egashira N, Shimazoe T.
Analgesic effects of Sokeikakketsuto on chemotherapy-Induced
mechanical allodynia and cold hyperalgesia in rats
Biol. Pharm. Bull., 44(2), 271-274. (2021)

4. Kawashiri T, Kobayashi D, Egashira N, Tsuchiya T, Shimazoe T.

Oral administration of Cystine and Theanine ameliorates oxaliplatin-
induced chronic peripheral neuropathy in rodents
Sci. Rep., 10(1), 12665. (2020)

5. Shigematsu N, Kawashiri T, Kobayashi D, Shimizu S, Mine K, Hiromoto S,
Uchida M, Egashira N, Shimazoe T.

Neuroprotective effect of alogliptin on oxaliplatin-induced peripheral
neuropathy in vivo and in vitro
Sci. Rep., 10(1), 6734. (2020)

6. Suetsugu K, Yamamoto N, Shigematsu T, Kobayashi D, Tsuchiya Y,
Nakayama Y, Tsuji T, Watanabe H, Kanaya A, Masuda S, Egashira N.
Significant changes associated with the transition from outsourcing to in-
hospital therapeutic drug monitoring of novel antiepileptics
Yakugaku Zasshi. 140(8), 1035-1040. (2020)

7. Shin K, Kobayashi D, Kawashiri T, Ushijima Y, Moritaka K, Yanai H, Ichiki Y,
Murakami A, Kanazawa Y, Kamimura H, Shimazoe T.

Need for prescription suggestions for long-term inpatients in the
psychiatric ward
Yakugaku Zasshi, 140(8), 1025-1033. (2020)

8. Ishida S, Masuguchi K, Kawashiri T, Tsuji T, Watanabe H, Akiyoshi S,
Kubo M, Masuda S, Egashira N
Effects of diluent volume and administration time on the incidence of
anaphylaxis following docetaxel therapy in breast cancer
Biol. Pharm. Bull., 43(4), 663-668. (2020)

9. Kawashiri T, Tokunaga A, Kobayashi D, Shimazoe T.

Anti-tumor activities of 3-hydroxy-3-methylglutaryl coenzyme A (HMG-
CoA) reductase inhibitors and bisphosphonates in pancreatic cell lines
which show poor responses to gemcitabine.
Biol. Pharm. Bull., 43(1), 49-52. (2020)
IR X, MK R, A —BB
ERZEFMADREN BRAZICEITDEREZRAAEDEREZDRE
BTIZESE, 62(1), 135-140. (2020)
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[Research]
The study on the individualization of pharmacotherapy has been carried out aiming at

further improvement of pharmacotherapy. However, intraindividual variability as well as
interindividual variability should be considered to aim at further improvement of rational
pharmacotherapy. Because many drugs vary in potency and/or toxicity associated with
the rhythmicity of biochemical, physiological and behavioral processes. One approach to
increasing the efficiency of pharmacotherapy is the administration of drugs at times at
which they are most effective and/or best tolerated. The application of biological rhythm
to pharmacotherapy may be accomplished by the appropriate timing of conventionally
formulated tabletes and capsules, and the special drug delivery system to synchronize
drug concentrations to rhythms in disease activity. In all living organisms, circadian pace-
maker resides in the paired suprachiasmatic nuclei (SCN). Clock genes are the genes
that control the circadian rhythms in physiology and behavior. The knowledge of clock
genes may be important for the clinical practice. Therefore, we aim at the development
of new chronotherapy based on the following strategy: to monitor a rhythmic marker for
selecting dosing time, to overcome the alteration of the clock function, a new concept of
adverse effects, by devising a dosing schedule and to produce new rhythmicity by
manipulating the conditions of living organs by using rhythmic administration of altered
feeding schedules or several drugs.

[(fE&RERmX]

. Ohdo S, Koyanagi S, Suyama H, Higuchi S, Aramaki H. Changing the dosing schedule
minimizes the disruptive effects of interferon on clock function. Nature Med., 7, 356-
360, 2001.

. Matsunaga N, lkeda E, Kakimoto K, Watanabe M, Shindo N, Tsuruta A, Ikeyama H,
Hamamura K, Higashi K, Yamashita T, Kondo H, Yoshida Y, Matsuda M, Ogino T,
Tokushige K, Itcho K, Furuichi Y, Nakao T, Yasuda K, Doi A, Amamoto T, Aramaki H,
Tsuda M, Inoue K, Ojida A, Koyanagi S, Ohdo S. Inhibition of GO/G1 switch 2 ameliorates
renal inflammation in chronic kidney disease. EBioMedicine, 13, 262-273, 2016.

. Koyanagi S, Kusunose N, Taniguchi M, Akamine T, Kanado Y, Ozono Y, Masuda T,

Kohro Y, Matsunaga N, Tsuda M, Salter MW, Inoue K, Ohdo S. Glucocorticoid

regulation of ATP release from spinal astrocytes underlies diurnal exacerbation of

neuropathic mechanical allodynia. Nature Commun., 7, 13102, 2016.

Matsunaga N, Ogino T, Hara Y, Tanaka T, Koyanagi S, Ohdo S. Optimized dosing

schedule based on circadian dynamics of mouse breast cancer stem cells improves

the anti-tumor effects of aldehyde dehydrogenase. Cancer Res., 2018 [Epub ahead
of print].

. Yoshida Y, Matsunaga N, Nakao T, Hamamura K, Kondo H, Ide T, Tsutsui H, Tsuruta A,
Kurogi M, Nakaya M, Kurose H, Koyanagi S, Ohdo S. Alteration of circadian machinery
in monocytes underlies chronic kidney disease-associated cardiac inflammation and
fibrosis. Nature Commun., 12, 2783, 2021.
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[Research]

A variety of pathological conditions exhibit profound day-night changes in
the symptom intensity with a large portion exacerbating and occurrence of
grave events. Recent developments in our understanding of circadian
biology and the availability of tools to characterize the molecular clock
indicate that the choosing appropriate dosing time have consequences for
the efficacy and safety of new and existing therapeutic drugs. Progression
of this research field also suggests that many pathological conditions are
under the control of the circadian clock. These notions reveal opportunities
for new therapeutic strategies. Now novel therapeutic approaches are
facilitated by development of chemical probes and synthetic ligands
targeted to an increasing number of the key proteins that causing circadian
exacerbation of pathological events.

[RRFX]

1. Omata Y, Yamauchi T, Tsuruta A, Matsunaga N, Koyanagi S, Ohdo S; RNA
editing enzyme ADAR1 governs the circadian expression of P-glycoprotein in
human renal cells by regulating alternative splicing of the ABCB1 gene. J Bio/
Chem 296:100601, 2021.

2. Yasukochi S, Kusunose N, Matsunaga N, Koyanagi S, Ohdo S; Sulfasalazine
alleviates neuropathic pain hyper- sensitivity in mice through inhibition of
SGK-1 in the spinal cord. Biochem Pharmacol 185:114411, 2021.

3. Kato M, Tsurudome Y, Kanemitsu T, Yasukochi S, Kanado Y, Ogino T,
Matsunaga N, Koyanagi S, Ohdo S; Diurnal expression of MRP4 in bone
marrow cells underlies the dosing-time dependent changes in the oxaliplatin-
induced myelotoxicity in mice. S¢/ Rep 10:13484, 2020.

4. Katamune C, Koyanagi S, Hashikawa Kl, Kusunose N, Akamine T, Matsunaga
N, Ohdo S; Mutation of the gene encoding the circadian clock component
PERIOD?2 in oncogenic cells confers chemoresistance by up- regulating the
Aldh3a1 gene. J Biol Chem 294:547-558, 2019.

5. Koyanagi S, Kusunose N, Taniguchi M, Akamine T, Kanado Y, Ozono Y,
Masuda T, Kohro Y, Matsunaga N, Tsuda M, Salter MW, Inoue K, Ohdo S;
Glucocorticoid regulation of ATP release from spinal astrocytes underlies
diur- nal exacerbation of neuropathic mechanical allodynia. Nature Commun
7:13102, 2016.
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[Research]

Work in my laboratory is primarily directed to elucidating glia-neuron
interactions in the spinal cord and brain and to understanding the cellular
and molecular mechanisms of pain and itch signaling (in particular
pathological chronic pain and itch) with the goal of counteracting these
mechanisms in order to devise strategies for new types of pain and itch
relieving medications.

[fEERER]
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Shiratori-Hayashi et al., J Allergy Clin Immunol 147: 1341-1353 (2021)
Tashima, Koga, Yoshikawa et al., PNAS 118: 2021220118 (2021)
Kohro, Matsuda, Yoshihara et al., Nature Neurosci 23: 1376-1387 (2020)
Koga K et al.: J Allergy Clin Immunol 143: 183-191 (2020)
Shiratori-Hayashi et al., J Allergy Clin Immunol 143: 1252-1254 (2019)
Inoue and Tsuda, Nature Rev Neurosci 19: 138-152 (2018)

Masuda et al. Nature Commun 7: 12529 (2016)

(~ 2015 &)

Shiratori-Hayashi et al., Nature Med (2015), Masuda et al., Nature Commun
(2014), Masuda, Tsuda et al., Cell Rep (2012), Biber, Tsuda, Tozaki-Saitoh
etal.,, EMBO J (2011), Tsuda et al., Brain (2011), Tsuda et al., PNAS (2009),
Coull et al., Nature (2005), Tsuda et al., Trend Neurosci (2005), Tsuda et
al., Nature (2003)
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Associate Prof. Nakaya

[Research]

Fibrosis is characterized by excessive accumulation of extracellular matrix
proteins such as collagen in tissues (Fig. 1). In the tissue injury, such
as a cut, the injured area is filled with extracellular matrix proteins and is
eventually replaced by the original parenchymal cells (wound healing). On
the other hand, when the wound healing process is disrupted or chronic
inflammation occurs, extracellular matrix proteins are excessively deposited
in the tissues. Excessive fibrosis can severely impair the function of various
tissues by hardening the tissues. In fact, fibrosis has been reported to
be responsible for approximately 45% of deaths in developed countries.
Therefore, the control of fibrosis is an extremely important issue in various
diseases with a large number of patients, such as cardiac fibrosis in
hypertension, idiopathic pulmonary fibrosis, chronic renal failure, fatty liver,
and intractable cancer (Fig. 2). However, there are no definitive methods for
fibrosis control so far, and a breakthrough therapy and drug for fibrosis is
necessary.

Tissue fibrosis is caused by a group of myofibroblasts that produce
extracellular matrix components such as collagen. Myofibroblasts do not
exist in normal tissues; however, various cells are known to differentiate into
myofibroblasts upon inflammation. However, the mechanisms involved in the
overproduction and differentiation of fibrotic factors by myofibroblasts remain
largely unknown. Therefore, we are searching for new molecules involved in
the overproduction and differentiation of fibrotic factors by myofibroblasts
by creating models of fibrosis pathology in various tissues, focusing on
myofibroblasts. Through this search, we hope to identify target molecules for
anti-fibrosis drugs and build a molecular basis for the creation of innovative
anti-fibrosis drugs.

[(R&RFHX]

. Takanori Hironaka, Tomoyuki Ueno, Kyosuke Mae, Chikashi Yoshimura, Takumi
Morinaga, Yuma Horii, Akiomi Nagasaka, Hitoshi Kurose, & Michio Nakaya
Drebrin is induced during myofibroblast differentiation and enhances the
production of fibrosis-related genes.

Biochem. Biophys. Res. Commun. 529(2):224-230 (2020)

no

. Yuma Horii#, Michio Nakaya*#, Hiroki Ohara#, Hiroaki Nishihara#, Kenji Watari,
Akiomi Nagasaka, Takeo Nakaya, Yuki Sugiura, Toshiaki Okuno, Tomoaki Koga,
Akira Tanaka, Takehiko Yokomizo & Hitoshi Kurose Leukotriene B4 receptor 1
exacerbates inflammation following myocardial infarction.

FASEB J. 34(6), 8749-8763. (2020) *: corresponding author #: equally
contributed

w

. Chikashi Yoshimura, Akiomi Nagasaka, Hitoshi Kurose, & Michio Nakaya
Efferocytosis during myocardial infarction.
J. Biochem., 168(1), 1-6. (2020)

4. Michio Nakaya*, Kenji Watari, Mitsuru Tajima, Takeo Nakaya, Shoichi Matsuda,
Hiroki Ohara, Hiroaki Nishihara, Hiroshi Yamaguchi, Akiko Hashimoto, Mitsuho
Nishida, Akiomi Nagasaka, Yuma Horii, Hiroki Ono,Gentaro lIribe, Ryuji Inoue,
Makoto Tsuda, Kazuhide Inoue, Akira Tanaka, Masahiko Kuroda, Shigekazu
Nagata, & Hitoshi Kurose
Cardiac myofibroblast engulfment of dead cells facilitates recovery after
myocardial infarction.

J. Clin. Invest. 127, 383-401(2017) *: corresponding author

5. Michio Nakaya, Mitsuru Tajima, Hidetaka Kosako, Takeo Nakaya, Akiko
Hashimoto, Kenji Watari, Hiroaki Nishihara, Mina Ohba, Shiori Komiya, Naoki
Tani, Motohiro Nishida, Hisaaki Taniguchi, Yoji Sato, Mitsuru Matsumoto,
Makoto Tsuda, Masahiko Kuroda, Kazuhide Inoue & Hitoshi Kurose
GRKG6 deficiency in mice causes autoimmune disease due to impaired apoptotic
cell clearance.

Nat, Commun. 4, 1532 (2013)

figc &gt (Michio Nakaya)

TEL&FAX: 092-642-6878

E-mail : nakaya@phar.kyushu-u.ac.jp

URL : https://chudoku.phar.kyushu-u.ac.jp
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[Research]
Elucidation of biological functions using multi-level techniques to
evaluate cardiovascular functions and its clinical application.
Our cardiocirculatory function is mainly regulated by muscular
organs composed of striated muscles (heart and skeletal muscles)
and smooth muscle (blood vessels). Our group aims to elucidate
the molecular mechanisms underlying transition of the muscles
from adaptation to maladaptation against environmental stress
(mainly hemodynamic load) in vitro and in vivo using multi-level
techniques to evaluate cardiovascular functions, and work toward
practical application (e.g., drug discovery and fostering). We also
investigate the mechanism of muscle repair and regeneration,
and aim to develop a novel therapeutic strategy for refractory
diseases. In addition, we address the inclusive research to elucidate
the mechanism underlying maintenance and transfiguration of
cardiocirculatory homeostasis via multiorgan interactions by
combining non-invasive measuring methodologies of motor functions
and cardiovascular functions.
Our laboratory has three projects:
1. Drug repositioning (Eco-Pharma) focusing on pathology-
dependent protein-protein interaction.
2. Regulation mechanism underlying risk for the initiation and
promotion of diseases by environmental chemicals (electrophiles).
3. Challenge to the development of exercise-mimetics.

[RRFHX]
T 1. Marutani E et al., Nature Commun. 12(1):3108 (2021).
N 2. Kato Y. et al., bioRxiv doi: https://doi.org/10.1101/
2021.03.13.435221 (2021).

3. Nishimura A et al., Science Signal. 12(587). pii:
eaaw1920 (2019).

. Nishiyama K et al., Br. J. Pharmacol. 176(18):3723-
3738 (2019).

5. Nishimura A. et al., Science Signal. 11, eaat5185

AR

(2018).
6. Shimauchi T et al. JC/ Insight. Aug 3;2(15). pii: 93358
(2017).
BREREUAIEF 7. Akaike T et al. Nature Commun. 8(1):1177 (2017).
10, AR
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Neuron-glia interaction and H,-induced neuroprotection

R BH 5%
Associate Prof. Noda

[Research]

In the Pathophysiology laboratory, we are investigating the cellular mecha-
nism of neurodegenerative diseases and psychiatric disorders.

The main topics of our research are as follows:

® Neuron-glia interaction and the role of glial cells in neurological
diseases.
Glial cells (astrocytes, microglial, and oligodendrocytes) play important
roles in various neurological diseases. We focus on microglial and astro-
cytes and try to clarify the followings:
1) Receptors and ion channels in glial cells.
2) The role of glial cells in inflammation, pain, and trauma.
3) The role of glial cells in brain metastases of cancer cells.
4) The role of glial cells in neurodegenerative and psychological diseases.
5) The interaction of endocrine system and glial cells.

® Oxidative stress-resistance in model animals of neurodegenertion.
Molecular hydrogen (H,) is attracting attention not only as a new car
energy but also as a new medical gas. It is effective for various oxidative
stress-related diseases, but the mechanism is still unclear. We observed
that H, has protective effects on animal model of Parkinson's disease,
which is induced by growth hormone-like peptide, ghrelin. H, is also
produced by intestinal flora, whose effect being also not known. Now we
are trying to clarify the molecular basis of H, effects.

[fE&REmX]

. Niiyama T, Yoshioka Y, Kitahara Y, Kuroiwa M, Shuto T, Ohta K, Nakamura K,
Nishi A, Noda M. Sex-dependent alterations of dendritic spine morphology in the
hippocampus and animal behaviors in a mouse model of hyperthyroidism. Front.
Cell. Neurosci. 2020 Sept. 14: article 268. doi: 10.3389/fncel.2020.00268

. Noda M, Kobayashi A. Nicotine inhibits activation of microglial proton currents via
interactions with a 7 acetylcholine receptors. J Physiol Sci. 2017 Jan;67(1):235-245.

. Mori Y, Tomonaga D, Kalashnikova A, Furuya F, Akimoto N, Ifuku M, Okuno
Y, Beppu K, Fujita K, Katafuchi T, Shimura H, Churilov LP, Noda M. Effects of
3,3',5-triiodothyronine on microglial functions. GLIA. 63, 906-920. (2015)

4. Matsumoto A, Yamafuji M, Tachibana T, Nakabeppu Y, Noda M, Nakaya H. Oral
'hydrogen water' induces neuroprotective ghrelin secretion in mice. Sci Rep. 2013
Nov 20;3:3273. doi: 10.1038/srep03273. (2013)

5. Akimoto N, Honda K, Uta D, Beppu K, Ushijima Y, Matsuzaki Y, Nakashima S, Kido
MA, Imoto K, Takano Y, Noda M. CCL-1 in the spinal cord contributes to neuro-
pathic pain induced by nerve injury. Cell Death Dis. 2013 Jun 20;4:e679. doi:
10.1038/cddis.2013.198.

6. Beppu K, Kosai Y, Kido MA, Akimoto N, Mori Y, Kojima Y, Fujita K, Okuno Y,
Yamakawa Y, Ifuku M, Shinagawa R, Nabekura J, Sprengel R, Noda M. Role of
GluA2 (GIuR-B) Subunit of AMPA-type of Glutamate Receptor in Microglia. GLIA.
61(6):881-91. (2013)

7. Kettenmann H, Hanisch UW, Noda M, Verkhratsky A. Physiology of microglia.
Physiol Rev, 91(2):461-553 (2011)

8. Seike T, Fujita K, Yamakawa Y, Kido MA, Takiguchi S, Teramoto N, Iguchi H, Noda
M. Interaction between lung cancer cells and astrocytes via specific inflammatory
cytokines in the microenvironment of brain metastasis. Clin Exp Metastasis.
28(1):13-25 (2011)

. Fujita K, Seike T, Yutsudo N, Ohno M, Yamada H, Yamaguchi H, Sakumi K,
Yamakawa Y, Kido MA, Takaki A, Katafuchi T, Tanaka Y, Nakabeppu Y, Noda M.
Hydrogen in drinking water reduces dopaminergic neuronal loss in the 1-methyl-4-
phenyl-1,2,3,6-tetrahydropyridine mouse model of Parkinson's disease. PLoS One.
4(9):e7247 (2009)
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[Research]

In the 21st century, biopharmaceutical development and genomic
drug discovery have emerged as new trends, and exploratory research
into the causes of disease has been performed by using gene analysis.
Indeed, many biopharmaceuticals, such as antibodies and nucleic
acid, have already been used in clinical practice. Antibody medicines
have expanded the biopharmaceutical market, and an era of nucleic
acids, cell therapy, and gene therapy is imminent.

Recent drug discovery is started after clarifying the disease target
based on the disease specific molecule information from patients, so-
called “genome drug discovery” has become the mainstream of drug
discovery research.

In the newly established global pharmacy division, we will
comprehensively understand the individual research seeds possessed
by researchers, create the values matching global needs, and
contribute to both the creation of pharmaceuticals originated by
academia and acceleration of social implementation.

Especially, we focus on the following two things.

1) One thing to improve the success ratio in clinical POC trials
involves the development of the promising methodology for
the drug target identification and validation to reduce the gap
between non-clinical and clinical trials . For this purpose, we will
be a central hub for the collaboration with industry-academia-
government including hospital institutions, basic research institutes
and pharmaceutical companies.

2) To promote the methodology and research and development
of new modality drug discovery represented by antibodies and
nucleic acids, it is essential to have a state of the art of research in
academia. In particular, the combination of chemistry and biology is
key to success. We will be an important hub for industry-academia-

government collaboration to advance these things.

In the global pharmacy division, we focus on developing human
resources capable of leading drug discovery research through the
activities (1) and (2), as well as support for the strengthen of the

intellectual property strategies

HERERS
JIFEESA (Eiji Kawanishi)
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ETMARREEAN EERER @R REMFTA (EEERTATH)
TEL:072-641-9875

FAX:072-641-9874

E-mail : h-kondo@nibiohn.go.jp
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Protein structure, function and design
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Research in our laboratory
Protein Structure, Function and Design
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[Research]

Our research group focuses on the basic study of function, structure and
physical property of protein from a standpoint of Pharmaceutical Science
as follows.

1. Analyses of protein structures and functions.

2. Protein Engineering for pharmaceutical sciences.

3. Analysis of protein folding or misfolding.

[RRHX]

1. Klein-Seetharaman J. ef a/. Long-range interactions within a non-native
protein. Science 295, 1719-1722 (2002)

2. Mishima T et a/. Residual structures in the acid-unfolded states of Viamda6
proteins affect amyloid fibrillation. /. Mol. Biol. 392, 1033-1043 (2009)

3. Ohkuri et al. A Protein's conformational stability is an immunologically
dominant factor: Evidence that free-energy barriers for protein unfolding limit
the immunogenicity of foreign proteins. / /mmunol, 185, 4199-205 (2010)

4. Ueda T. Next-generation optimized biotherapeutics -a review and preclinical
study-. BBA -Proteins and Proteomics 1844, 2053-2057 (2014)

5. Takahashi, D. ef a/. An initiating protease with modular domains interacts
with B -glucan recognition protein to trigger innate immune response in
insects. Proceedings of the National Academy of Science of the United
States of America 112, 13856-13861 (2015).

6. Nakamura H. ef a/. Relationship between the magnitude of IgE production
in mice and conformational stability of the house dust mite allergen, Der p 2.
BBA-General Subjects 1860, 2279-2284 (2016)
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M EMHBENICBEETDRTL [REM DNA ER]
DOHEEBICS D HBEERAZRELT

HHRISFEDBIZTIL. /L DNA DERICKL O TEEIFROIE—
MMESN. ZNZNRMBIBICERESND, OB, 7/ LERIT. 5
EDBFHRIC, =21 EREIFRI DI EICE DT, EnIBRALERIC 2 5
tdD, DT/ LEERO B ITHERMEEDICHEN DBEAD
B ZTLTH). BLINARIETDE, BRIE-DREPE
FNELD. CDXDBATFRED. FEAESOHERAEIEREELRE
ZEHIL Y D, €IC 1EMERZHETHIEH TS0 FHEEDRERIEISE
MFENICEEREFHICEERLLDELDOT\D,

FRRETI, TELT OEHBRESEDEBEE D FHME.
@1 EIMEREESEIE TS0 FHIE. QREM DNABREDE. &
BT HRESREOHBEB, BV, GMRBIHTOERIISN
THEEBBRISHEINICEC DL OFIH T 20 FRIESDRRIIEE
HTU\De INSDIRAADIZH. N FETFE. DFEDF. ELZF
BEENF. EMBERNFENBTFEZLE V2N ORER)
TO—FZ=RMALTI\S,

MEABTIEY IR

T/ LERZTLISELBIECTREICRTFSNTNDDT, H~
BETIRELTKRBE. SEFHRE. BFRflE (ho0/No5—)
ZERBMATRELTCND, RKBEZANDERADAJYIDTD
ISHBENTIZRBEOERRZBBERTEDILILHD.

REBEDFER DNA BROBIERIGIE DneA EHEN S5 /N IE(C
FOTHThND, DnaA /N UEII ATP &7zld ADP ERELHEE R Z
T2, EEMBIESEIT. BRMIMEAE DNA & ATP-DnaA A6
TORREEGHTHD, COBREGERDEFBEDRENIIINEITH
#iZofcht EFE. HRIIFHMERTICKIIL. MicBDFHBZRR
Lo CORBRICBEDEMLERBEDTTINZRELTND (H1),

BHEEBRICOSAZ R, DNA SMEESR%Z DNA LICEESEDZ
ETHD, H~l3. DNAGRHEERD DNA ICHES T D E. DnaA /8
VEERERETDILEZRE LU, THhE. BBRRICETED
ATP #5&E! DnaA ¥ /N UEH. ATP DIk B#RES|ISRI L. NFkE
73 ADP 2! DnaA |[CE# T 2D THD (K2),

° IHF O ATP-DnaA DiaA

K1 ERBEIRDD FHE  Fig.1 Complex for replication initiation

1 1EDATP-DnaA (7id) H'BIIASEEIDNA (RI®) ICHEY D, H4NRHL
f=DiaA & /NOBISESHRLMZMIT D, IHF & 2 /NTEIIDNA ZH < #ilf 5,
DNA H*—8B 1 Z&$H{L LATP-DnaA ICHEE Y ©. B ICATP-DnaAldDNAS R B
FEZ 1 RHDNAICE <,

INEENBRADE ERABETII DNABRICKD T1—R/ VY
THIHESITD, EAD. IHUCEI 1 EDHDERBBRICHR
HEhd, ReOERNOHMEENT, EREYTE. BERAHIE
ROBRIBEINT VD DX DEHIEIRISENMROABRED 1 D&
BEhhd,

K2 DnaA HEESIH 27,4 Fig.2 Systems for DnaA Regulation

Mmx<. &k, F~ld. ADP-DnaA ZE &ML (UTF12)L) LT
ATP-DnaA (CZ I DR F2RRE LI (K2), THIIFHE
%AEM DNA BF Cholze JDREFOBEMTIS. HIRIBIBDHERZER
W ZDRIHFERIDRFICDEN D, SOICHERMEED DNA ERESD
DD FHEBEERITLTL\D,

[Research]

In the cell cycle progression, chromosomal DNA is replicated only once at a
specific time by the carefully controlled molecular switch for replicational initia-
tion. If this regulation is interfered with, various cell defects occur, such as
abnormal chromosomes, inhibition of cell division, and growth of abnormal cells.
Thus, a study on this regulatory mechanism is of significance as a basis for the
developments of antibiotics and anticancer drugs. We have shown that a pro-
tein (DnaA) initiating £, coli chromosomal replication is inactivated by timely and
direct interaction with a subunit of chromosomal replicase (DNA polymerase |l
holoenzyme). This interaction depends on loading the subunit onto DNA.
This conformational change occurs for the nucleotide-polymerizing action of the
replicase after the initiation reaction by DnaA. Thus, during the cell cycle, the
initiation protein is most likely inactivated just after initiation of chromosomal
replication in this manner. We have termed this regulatory system RIDA
(Regulatory inactivation of DnaA). Reactivation of DnaA will occur before the
next round of the replication cycle. We are investigating the molecular mecha-
nisms in this DnaA-activity cycle including timely inactivation and activation.

[(ERAEX]

Katayama, T. et al., The initiator function of DnaA protein is negatively regulated by the
sliding clamp of the £, coli chromosomal replicase, Cell, 94, 61-71 (1998)

Keyamura, K. et al., The interaction of DiaA and DnaA regulates the replication cycle in
£. coli by directly promoting ATP-DnaA-specific initiation complexes, Genes Dev., 21,
2083-2099(2007)

Fujimitsu, K., et al., Specific genomic sequences of £. co// promote replicational initia-
tion by directly reactivating ADP-DnaA, Genes Dev., 23(10),1221-1233 (2009)
Katayama, T., et al., Regulation of the replication cycle : conserved and diverse regu-
latory systems for DnaA and o77C, Nature Rev. Microbiol., 8(3): 163-170 (2010)
Kasho K., and Katayama,T., DnaA-binding locus da‘4 promotes DnaA-ATP hydrolysis
to enable cell cycle-coordinated replication initiation. Proc. Natl. Acad. Sci. USA, 110,
936-941 (2013)

Sakiyama, Y., et al., Regulatory dynamics in the ternary DnaA complex for initiation of
chromosomal replication in £scherichia coli, Nucleic Acids Res. 45, 12354-12373
(2017)
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p-dioxin

DEEBEBRBAD

[Research]

Our laboratory focuses on two main themes; metabolism of biological
macromolecules and chemical substances including environmental
chemicals and drugs. Cells maintain homeostasis through synthesis
and degradation of biological macromolecules such as proteins,
lipids, oligosaccharides, and so on. Lysosomes are acidic organelles
functioning the degradation of biological macromolecules, and dysfunction
of lysossomes causes several kinds of diseases like cancer and
neurodegeneration. Therefore, we tackle research to identify the protein
machinery that regulates protein traffic to lysosomes (Project 2) in gene
and protein level and to identify novel lysosomal membrane proteins
(Project 1). We are also involved in the following toxicological areas:
the molecular mechanism of dioxin toxicity (Project 1); and functional
cooperation of phase | and Il drug metabolizing enzymes (Project 2)
in molecular and individual level. In the Project 1, our main interest is
focused on the molecular mechanism underlying dioxin-produced disorders
in next generations. In addition, we are trying to establish a new concept
in the Project 2.

[RRFHX]

1. A small GTPase, human Rab32, is required for the formation of autophagic
vacuoles under basal conditions. (2009), Cell. Mol. Life Sci., 66: 2913-2932, Y.
Hirota and Y. Tanaka

. Intracellular dynamics and fate of a humanized anti-Interleukin-6 receptor
monoclonal antibody, Tocilizumab (TCZ). (2015), Mol. Pharmacol., 88: 660-
675, K. Fujimoto et al.

.Investigation of the endoplasmic reticulum localization of UDP-
glucuronosyltransferase 2B7 with systematic deletion mutants. (2019), Mol.
Pharmacol., 95: 551-562, Y. Miyauchi et al.

. The aryl hydrocarbon receptor is indispensable for dioxin-induced defects in
sexually-dimorphic behaviors due to the reduction in fetal steroidogenesis of the
pituitary-gonadal axis in rats. (2018), Biochem. Pharmacol., 154. 213-221, Y.
Hattori et al.

5. Elevation of endocannabinoids in the brain by synthetic cannabinoid JWH-018: mechanism

and effect on learning and memory. (2019), Sci. Rep., 9:9621, R.S. Lietal.
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1. KRS DESHKICETHME :

KRDEFRENTHDT7 IS hrFE/MREKIIna1=—2
BORMCHENZEELTEY, BHRETIE. SEHTFE/A
FOEESHERICEBIDMAZTOTCHI. In&ET. THCA CBDA
ROCBCADEGHZMIRT DERDBRPZNOMERFI/O—Z
VOICRINLTNET, Foo SOICERDEERATY T2MRY
DBERBEOEGTFOIO-ZIERTLTNEY, RE. AVFE
/1 FEMBEROXGERBEN 2R A TH. THCASHERICEL T
I3 IAEBEDHEBICRITILTNE Y, ZOT—5ZHEIRmFLAN
JVCTHCASRBERRIEDA N Z X LRSI DI EHEEILT
HIFET,

2. WEYDOERBHEHRTLICBETDHME :

T2 (H1) ICEFINDEINERTEREIE LRV ABEDRSR
ARICELNTNET, BILERITILAOCNRELTIRDICESE
SNIABYRATI N BET N ZDEOBIENEEELTIND
Dh ELHOTNWEFEATUIze ZZTEINEXDRERZAN
EZA TIUNEEEZITDERIERNZELL. ZDEDANRY
FUHELUCHIRREZb L. filRZ2TdI2/mIRLELT.

>

B1 T2(E)EPANCDRE(HR)

3. RECENSNFEZERLIENRDDBITEDRT :
BN FEDEMRN ZWRELICEREATEE LTIREICIERL
R/ o0—FIREEER Lt REEZH DT EZRFELTNE
T INDHHFEL. SRIEEFANATRELFIEPHEL L EDR
BEBLTH., £F ERENOEMR D 2R LIDRERED
DITEEBEZTNET, R/E. BRUZEDDZHIC. ELFIFN
FEL EFRMPERAMZR) AND ZETFEDURRZEDTINET,

[Research]

1. Three enzymes (THCA-, CBDA-, CBCA-synthases) which catalyze biosynthesis
of marijuana compounds (cannabinoides) were purified from Cannabis leaves,
and their enzymatic properties were extensively investigated in our laboratory.
We have now attempted molecular cloning, expression and crystallization of
these synthases. Among them, we succeed in determination of the crystal
structure of THCA synthase, and based on these data, the mechanism of
THCA-synthase reaction has been examined.

2. We found that morphine is metabolized to bismorphine in response to stress
in opium poppy. This bismorphine specifically binds to pectin in the cell wall of

opium poppy, resulting in resistance to hydrolysis by pectinase.

3. We have developed immunochemical analyses for quantitative determination of
natural products using monoclonal antibody, such as an enzyme-linked
immunosorbent assay, immunochromatography and Eastern blotting. These
were confirmed as a highly reliable methods with sufficient accuracy to be use-
ful for quality control of crude drugs.

[fEEREmX]

1. Sakamoto S. et al., Magnetic particles-based enzyme immunoassay for rapid
determination of secoiridoid glycoside, amarogentin (2019), 7a/anta, 194, 731-736.

2. Shindo N. et al., Selective and reversible modification of kinase cysteines with
chlorofluoroacetamides (2019), Nat. Chem. Biol., 15, 250-258.

3. Sakamoto S. et al., Sodium-periodate mediated harringtonine derivatives and their
antiproliferative activity against HL-60 acute leukemia cells (2018), /. Nat. Prod.,
81, 34-40.

4. Sakamoto S. et al., Sodium periodate-mediated conjugation of harringtonine
enablingthe production of a highly specific monoclonal antibody, and the
development of a sensitive quantitative analysis method (2017), Analyst, 142,
1140-1148.

5. Shoyama Y. et al., Structure and function of THCA synthase, the enzyme
controlling the psychoactivity of Cannabis sativa (2012), /. Mol. Biol., 423, 96-
105.
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2. BERABRHES FORBERET OX7EESHEIFADE
SMER | BEfIRTHDREMDRIKIIDNAD IR = N7k
RICHOTHY, TOXTEFINDREHEHBETRESNT
Do COTOXTHFICOEEBBRFNHELENES LTSN,
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ZEEIZBNTHOLHEDOHATMREUATRY) VEBLEER TH
Bo LNLZDRIEANZ X LDOFHMISKRIBONTE . &
MOBFH o, ERERIHERENCZICEHEELT\DH
BEENUEN U LN DOTE TS,

4. 207 FURIEEER/TOX7 /REFI M X ISE T
DEEDE : DNAIZEZ M AFICEERoNDZETOY
NN ENTID (vOYFEND), L L. &FED
DNARIGHRREDMRICIT. ZOUAOVTF VigEIIE2DIFWYHE
BIHEZ D, ZOHEEA NI LOEBERIELTL\D,

5. MCM8-9FERIRRICL DHMANARIMEE : H2DWMR
I =713, DNABERIEANUA—EMCM8-9DIFEI A A
ABRIEIRIC T > F F8E,/ PARPHERIRZ A LRSE
ZEEHER UL, 2T, MCMB-OMERIDRZEICL DB
BERANABIBEICEHEATI D,

HL2OMAETIT "BEWD" DEEZFOCTNET, hAETE.
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ZRLTTFS,

[Research]

We have been clarifying molecular mechanisms of chromosomal DNA

regulations, deregulation of which would lead to chromosomal instability and

eventually cancer. Now, we have been especially focusing on:

1. Functions and cell cycle regulations of DNA replication initiation proteins,
ORC, CDC6, Cdt1, MCM, and related factors.

2. Involvement of the replication initiation proteins in telomere homeostasis.

3. Molecular mechanisms for ATM- and ATR-mediated cellular responses to
chromosomal stress and involvement of the replication initiation proteins
in such processes.

4. Relationship between chromatin regulations (by chromatin remodeler
and histone chaperone) and replication/telomere/checkpoint regulations.

5. Development of MCMB8-9 inhibitors as novel anti-neoplastic agents.

[RRFHX]

1. Ishimoto R, Tsuzuki Y, Matsumura T, Kurashige S, Enokitani K, Narimatsu K,
Higa M, Sugimoto N, Yoshida K, Fujita M. SLX4-XPF mediates DNA damage
responses to replication stress induced by DNA-protein interactions. J. Cel/
Biol. 220: e202003148, 2021. (Featured in “Cancer Cell Biology 2021")

2. Morii |, lwabuchi Y, Mori S, Suekuni M, Natsume T, Yoshida K, Sugimoto N,
Kanemaki MT, Fujita M. Inhibiting the MCM8-9 complex selectively sensitizes
cancer cells to cisplatin and olaparib. Cancer Sci. 110: 1044-1053, 2019.
(Selected for “Issue Highlights” and “Cover Page”)

3. Sugimoto N, Maehara K, Yoshida K, Ohkawa Y, Fujita M. Genome-wide
analysis of spatiotemporal regulation of firing and dormant replication origins
in human cells. Mucleic Acids Res. 46: 6683-6696, 2018.

4. Kayama K, Watanabe S, Takafuji T, Tsuji T, Hironaka K, Matsumoto M,
Nakayama Kl, Enari M, Kohno T, Shiraishi K, Kiyono T, Yoshida K, Sugimoto N,
Fujita M. GRWD1 negatively regulates p53 via the RPL11-MDM2 pathway
and promotes tumorigenesis. EMBO Rep. 18: 123-137, 2017.

5. Sugimoto N, Maehara K, Yoshida K, Yasukouchi S, Osano S, Watanabe S,
Aizawa M, Yugawa T, Kiyono T, Kurumizaka H, Ohkawa Y, Fujita M. Cdt1-
binding protein GRWD1 is a novel histone-binding protein that facilitates
MCM loading through its influence on chromatin architecture. Mucleic Acids
Res. 43: 5898-5911, 2015.

6. Nishimoto N, Watanabe M, Watanabe S, Sugimoto N, Yugawa T, lkura T,
Koiwai O, Kiyono T, Fujita M. Heterocomplex formation by Arp4 and B -actin
is involved in the integrity of the Brg1 chromatin remodeling complex.

J. Cell Sci. 125: 3870-3882, 2012. (Selected for “In This Issue” and
“Cover Page”)

7. Sugimoto N, Yugawa T, lizuka M, Kiyono T, Fujita M. Chromatin remodeler
Sucrose Non-Fermenting 2 Homolog (SNF2H) is recruited onto DNA
replication origins through interaction with Cdc10 protein-dependent
transcript 1 (Cdt1) and promotes pre-replication complex formation. J. Biol.
Chem. 286: 39200-39210, 2011.
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[Research]

In nature, there are vast amounts of unknown compounds are buried.

These unknown compounds can be discovered using a special tool

called bioassay, and their structures can be revealed by using various

spectroscopic instruments. Even in the new era of post-genome, about

60 % of medicines used in medical field are compounds derived from

natural products. Discovery of new chemical structures and novel

biological activities is expected as a business model for next-generation

drug development based on research results of universities. In the field

of natural products chemistry, the following three research themes are

conducted.

1) Search for new medicinal seeds from natural resources using target-
based screening.

2) Structure and function of PAMPs and DAMPs which activate innate
immune systems

3) Chemical ecology based on the natural products

(RRAX]

1) Van Huy, L., Tanaka, C., Imai, T., Yamasaki, S., Miyamoto, T., 2019,
Synthesis of 12-O-mono- and diglycosyl-oxystearates, a new class of
agonists for the C-type lectin receptor Mincle, ACS Med. Chem. Lett., 10,
44-49.

2) Shirouzu, T., Watari, K., Ono, M., Koizumi, K., Saiki, |., Tanaka, C., van
Soest, R. W. M., Miyamoto, T., 2013, Structure, Synthesis, and Biological
Activity of a C-20 Bisacetylenic Alcohol from a Marine Sponge Callyspongia
sp., /. Nat. Prod., 76, 1337-1342.

3) Ishikawa, T., Miyamoto, T. Yamasaki, S. et al., 2013, Identification of
Distinct Ligands for the C-type Lectin Receptors Mincle and Dectin-2 in the
Pathogenic Fungus Malassezia, Cell Host & Microbe., 13, 477-488.

SEFIERR T
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TEL : 092-642-6636
E-mail : miyamoto@phar.kyushu-u.ac.jp
URL : http://npchem.phar.kyushu-u.ac.jp/
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[Research]

The laboratory of Global Healthcare was created to augment the
international presence of the School of Pharmaceutical Sciences, and to
catalyze the emergence of leadership students with a deeper understanding
of global issues. We study various diseases and maladies of widespread
prevalence across the continents, such as chronic pain, neurodegenerative
diseases, cancer, and infectious diseases. More importantly, we are
developing the future generation of pharmaceutical products to combat
human disease and suffering. These products include not only novel drugs,
but also carefully crafted antibodies and targeted vaccination strategies.
We employ state-of-the-art molecular and cellular technologies to
understand the basic principles of the disease, which are subsequently

employed to elaborate novel therapeutic solutions.

[fE&REmX]

- Yamashita et al. (2021) Cells 10:434

- Oyama et al. (2021) BBRC 558:114-119

- Maenaka et al. (2021) Seibutsu Butsuri 61:2

- Caaveiro et al. (2021) Methods Enzymol. 469:277

- Tozaki-Saitoh et al. (2020) /. Pharmacological Sci. 143:133-40
- Ishii et al. (2020) J. Biol. Chem. 296:100176

- Rujas et al. (2020) Cell Rep. 32:108037

- Yamamoto et al. (2019) /nt. J. Cancer 145:2107-2113
- Akiba et al. (2019) Sci. Rep. 9:15481

- Morante et al. (2019) 7oxins 11:E401

- Shindo et al. (2019) Nat. Chem. Biol. 15:250-258

- Yamashita et al. (2018) Yakugaku Zasshi 138:1027-1031
- Tashiro et al. (2018) ACS Chem. Biol. 13:2783-2789
- Tashima et al (2018) Commun. Biol. 1:33

- Miyanabe et al. (2018) /. Biochem. 164:65-76

- Caaveiro et al. (2018) Seikagaku 90:279-289

- Kiyoshi et al. (2017) /nt. /mmuno/. 29:311-317

- Rujas et al. (2017) J. Mol. Biol. 429:1213-1226

- Yamashita et al. (2017) PLoS One 11: e0165189

- Rujas et al. (2017) J. Biol. Chem. 292:5571-5583

H7RA0O vt UJose M. M. Caaveiro)
TEL : 092-642-6617

E-mail : jose@phar.kyushu-u.ac.jp

URL : http://global.phar.kyushu-u.ac.jp
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DDS (Drug Delivery System) M#%

[Research]

DDS (drug delivery system) is a technology to control the biodistribution
of the drug which has therapeutic effect and toxic effect simultaneously,
and can increase its therapeutic effect, decrease its side effect and
improve its usability. DDS has been recognized as one of the major
technologies for drug development, and there are a significant number
of DDS drug products commercially available now. DDS can be classified
into a) controlled release DDS, b) targeting DDS, and c) absorption
improvement DDS. DDS technology has become more and more
important not only for the patients but also for the pharmaceutical
companies from the viewpoints of therapeutic efficacy, LCM (life cycle
management), differentiation of a product, drug repositioning, etc.

*This laboratory is a cooperation program between Kyushu university
and pharmaceutical industries,and does not have own research
facilities and students. Therefore we are not recruiting any post-docs

and graduate students.

(RREHN]
o BT ZH, 1\ BT, BT I, BKICHTENRERROMFEE—HA

ERETH O M, Pharm Tech Japan, 34, 169-173 (2018)

® S. Yamaguchi lkeuchi, A.Kambayashi, H. Kojima, N. Oku and T. Asai,
Predictions of oral pharmacokinetics and food effect of gabapentin
enacarbil extended-release tablet using biorelevant dissolution tests, Biol.
Pharm. Bull., 41, 1708-1715 (2018)

® Hyodo K, et al.,
Pharm. Bull., 36(5), 703-707 (2013)

o SIEfEA. X B, UK R—. it B, BREETIVIADEELR, Drug
Delivery System, 32(5), 402-410 (2017)

o R B—, XH S E5H @A Bt B, EPRMRICEEZRIBIEF
DIERIEIZEFT, Drug Delivery System, 33(2), 105-114 (2018)

® Y. Michinaka and S. Mitragotri, Delivery of polymeric particles into skin

Development of Liposomal Anticancer Drugs, Biol.

using needle-free liquid jet injectors, J. Control. Release, 153, 249-254
(2011)

® ERERM, FHEZFM, MENBERAORARM - BRIRINEEES EH AR
Bl [#7AF57—773.5mgl DEFE, Pharm Tech Japan, 30(7), 1217-
1220 (2014)

® Y.Michinaka, Dermal Patches, Plasters, and Cataplasms, In: Skin
Permeation and Disposition of Therapeutic and Cosmeceutical

Compounds, Chapter 10, Springer, pp121-135
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E-mail : Yasunari_Michinaka@hisamitsu.co.jp
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Clinical Pharmacology & Biopharmaceutics
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5. BEEEMEE/ EDBERMICIDIEEMBEELER
R PCERREBR CEONDEMMARE. RAE. RLEIE
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[Research]

The theme of the research stems mainly from a number of problems in
clinical situations such as adverse reactions of drugs. The following
preclinical and clinical studies are now in progress:

1. Urinary biomarkers of drug-induced AKI

2. Drug-induced AKI and peripheral neuropathy
3. Personalized immunosuppressive therapy

4. PK/PD/PGx and drug transporters

5. PPK/PD (e.g., MBMA) studies.

[RRFwX]

1 Higuchi et al., Population pharmacokinetic analysis of phenytoin after
intravenous administration of fosphenytoin in adult and elderly epileptic
patients. 7her Drug Monit, 41 (5): 674-680 (2019).

2 Hirota et al., Clinical pharmacokinetics of anaplastic lymphoma kinase
inhibitors in non-small-cell lung cancer. Clin Pharmacokinet, 58 (4): 403-
420 (2019).

3 Inoue et al., Efficacy of DPP-4 inhibitors, GLP-1 analogues, and SGLT2
inhibitors as add-ons to metformin monotherapy in T2DM patients: a Model-
Based Meta-Analysis. BrJ Clin Pharmacol, 85 (2): 393-402 (2019).

4 Fujita et al., Identification of drug transporters contributing to oxaliplatin-
induced peripheral neuropathy. / Neurochem, 148 (3): 373-385 (2019).

5 Kashihara et al., Effects of magnesium oxide on pharmacokinetics of
|-dopa/carbidopa and assessment of pharmacodynamic changes by a
Model-Based Simulation. £ur J Clin Pharmacol, 75 (3): 351-361 (2019).

6 Lee et al., Microdosing clinical study to clarify pharmacokinetic
and pharmacogenetic characteristics of atorvastatin in Japanese
hypercholesterolemic patients. Drug Metab Pharmacokinet, 34 (6): 387-
395 (2019).

7 Zhang et al., Donor CYP3A5 gene polymorphism alone cannot predict
tacrolimus intrarenal concentration in renal transplant recipients. /nt J/ Mo/
Sci, 21 (8): 2976 (2020).

8 Shigematsu et al., Neuroprotective effect of alogliptin on oxaliplatin-induced
peripheral neuropathy in vivo and in vitro. Sc7 Rep, 10 (1): 6734 (2020).

9 Zhang et al., Recent topics on the mechanisms of immunosuppressive
therapy-related neurotoxicities. /nt J Mol Sci, 20 (13): 3210 (2019).

10 Yamamoto et al., New pharmacological effect of fulvestrant to prevent
oxaliplatin-induced neurodegeneration and mechanical allodynia in rats. /n¢
J Cancer, 145 (8): 2107-2113 (2019).

11 Nakamura et al., Influence of POR*28 polymorphisms on CYP3A5*3-
associated variations in tacrolimus blood levels at an early stage after liver
tansplantation. /nt / Mol Sci, 21 (7): 2287 (2020).

12 Kurata et al., Differences in theophylline clearance between patients
with chronic hepatitis and those with liver cirrhosis. 7her Drug Monit,
42(6):829-834 (2020).

13 Ishida et al., Risk factors for gemcitabine-induced vascular pain in patients
with pancreatic cancer. Ann Pharmacother, 55(6):738-744 (2021).

14 Takechi et al., Effect of Genetic Polymorphisms of Human SLC22A3 in the
5'-flanking Region on OCT3 Expression and Sebum Levels in Human Skin.
J Dermatol Sci, 101(1):4-13 (2021).
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[Research]

Lipids and their metabolites are easily oxidized in chain reactions initiated by
lipid radicals, forming lipid peroxidation products including the electrophiles
4-hydroxynonenal and malondialdehyde. These products can bind cellular
macromolecules, causing inflammation, apoptosis and other damage. Methods
to detect and neutralize the initiating radicals/oxidized lipids would provide
insights into disease mechanisms and new therapeutic approaches. In our
laboratory, several research projects are in progress:

1. Drug discovery research targeting oxidized lipids

2. Detection, structural analysis, and visualization of oxidized lipids

3. Mechanism of how oxidized lipids are involved in disease development

[RFREAEX]

1. Matsuoka Y, Izumi Y, Takahashi M, Bamba T, Yamada Kl, Method for
Structural Determination of Lipid-Derived Radicals, Ana/ Chem. 92:6993-
7002, 2020.

2. Saito K, Matsuoka Y, Yamada Kl, Reaction targets of antioxidants in azo-
initiator or lipid hydroperoxide induced lipid peroxidation, Free Radic Res.
26:1-23,2020

3. Tadokoro T, lkeda M, Ide T, Deguchi H, Ikeda S, Okabe K, Ishikita A,
Matsushima S, Koumura T, Yamada KI, Imai H, Tsutsui H. Mitochondria-
dependent ferroptosis plays a pivotal role in doxorubicin cardiotoxicity. JC/
Insight. 5(9):e132747, 2020

4. Mishima E, Sato E, Ito J, Yamada KI, Suzuki C, Oikawa Y, Matsuhashi
T, Kikuchi K, Toyohara T, Suzuki T, Ito S, Nakagawa K, Abe T. Drugs
Repurposed as Antiferroptosis Agents Suppress Organ Damage, Including
AKI, by Functioning as Lipid Peroxyl Radical Scavengers. / Am Soc
Nephrol. 31(2):280-296, 2019.

5. Ishida Y, Okamoto Y, Matsuoka Y, Tada A, Janprasit J, Yamato M, Morales
NP, Yamada K. Detection and inhibition of lipid-derived radicals in low-
density lipoprotein. Free Radic Biol Med. 113:487-493, 2017.

6. Enoki M, Shinto S, Matsuoka Y, Otsuka A, Kaidzu S,
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Tanito M, Shibata T, Uchida K, Ohira A, Yamato M,
Yamada KI. Lipid radicals cause light-induced retinal
degeneration. Chem Commun. 53:10922-1925,
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7. Yamada K, Mito F, Matsuoka VY, Ide S, Shikimachi
K, Fujiki A, Kusakabe D, Ishida Y, Enoki M, Tada A,
Ariyoshi M, Yamasaki T, Yamato M. Fluorescence
probes to detect lipid-derived radicals. Nat Chem
Biol. 12:608-613, 2016.

U f#— (Ken-ichi Yamada)

Tel : 092-642-6624

FAX : 092-642-6626
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[Research]

1. In planta, small molecule compounds called the plant hormone are

synthesized and have important roles for plant growth and flowering. It
is revealed that plant hormones regulate the physiological function each
other, and many studies on mechanism of the plant hormones interaction
are conducted recently.
In our laboratory, we study about crosstalk between cytokinin and auxin
that have particularly important role in planta. It is revealed that cytokinin
response factors bind to the promoter region of PIN which regulates auxin
transportation, so we study how it influences on the development of the
plant.

2. Various important pharmacological compounds such as atropine and
scopolamine are synthesized in Scopolia japonica and Datura metel. These
compounds are synthesized using ornithine as a starting material, however,
it is unclear which enzyme catalyzes the tropinone synthesis reaction.
Hence, in the present study we aimed to identify function and structure of
novel polyketide synthase from S. japonica and D.metel.

We expect that non-natural compounds with novel pharmacologic effects
may be provided by mutant enzyme.

[fE&REmX]
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(2018) 115(14), 3716-21

[2] Ono K, Suzuki H, Higa M, Tabata K, Sawada M.
Glutamate release from astrocyte cell-line GL261 via alterations in the
intracellular ion environment. J Neural Transm. (2014) 121(3), 245-57

[3] Limsuwanchote S, Wungsintaweekul J, Yusakul G, Han JY, Sasaki-
Tabata K, et al.
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Indirect Competitive ELISA. Planta Med. (2014) 80(4), 337-42

[4] Paudel MK, Shirota O, Sasaki-Tabata K, Tanaka H, Sekita S, Morimoto S.
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AR & (Kaori Tabata)
Tel & Fax: 092-642-6563
E-mail: tabata@phar.kyushu-u.ac.jp



HRRREZEERNG

Drug Discovery and Evolution
B % HE

B & OBR RIMELED)]

Professor  Kenji Hamase, Ph. D.

By # RE BT EER)]
Assistant Professor Takeyuki Akita, Ph. D
FEL(FH)]

Assistant Professor Manabu Nakazono, Ph.D.

B % AaH TRIEL@EE] o e L
Assistant Professor Chiharu Ishii, Ph. D. B R @R B ® MRE T

By HhE ¥ BH AHTE

Prof. Hamase Assistant Prof. Akita  Assistant Prof. Nakazono ~ Assistant Prof. Ishii

BIEBEREFEEENYH CII. HATLEDHINRETCEDME
IEOHFEZBLCHLVARBEZREAL. FIILT7I/BRE
ZPUOCTDEE - BRORRVCREIZENEORREZTOTNE
T, Ffe. INOODMEZNRBTDEZEEBMTTICEKI. HaE
MERCRE. EHRERETDALEANARZITOTNET,

1. FINFI/BAYROIVRCELDMLNBIEE R
TI/BICIIDEELEDRGEREERNFELITH HeDER
ICILELAFELBNERNEBZAONTI& L. LMLOESE.
DIIRMDES EEEICHR2BD-FI/BIMERSN, HLVBIED
U=RMEEPORIDY—H—IIBDEBFNTNE T, FeldiE
RTME—. DEELEZIDITTETOT I/ Bz B TSRl Z
Eb’C}oU (FINTFI/BAZROIIR), ZORIGEFBLTHL
WVEBEMD-7I/BROERD SRIERMANERBLTNE T, I/,
BRIBLEZRDIC, HLBRROFEZIIEMEHELTNET,

EROTS/BR S TS/RAN
O0H 4 H %QQH
e &“P“'Nn e
Ser Lﬁ
“ﬁﬁ 5200 E‘M% 200
-9 -
e
DEELBEUMIPHBIET | BT mﬂm&
2 15 %, B MEEEH !

FIOWTPI/BAZROAIDRIE DM BEEY—HD—DER

2. FVINVBEDEMICE
DUUMR
FUINTBIE, BIOERICHEOTHALBEEL - B tELLS
T BAIITNFTREEE SNT V=Y /N OBRICHITDMED-773
JERRDERET Y- CEDNEERFELEZ LIz, INERINT
Z1t - SUITHEDIVINNTBEDEBZERETDEEEIS, BAEEE
ERBEDBEERITL. 7oFIAD MR ERBELTNET,

=»

Mg > INOEHRDD-7

BULI-ZLEERE - 7VFIA

FI/BS

3. MREMESTHE - IREEM - SHBEORR
SHELAIEORELRALIL. ECOMADEZG LTS
To MET. BMLGERYNIIZRDHEF V7 I/ BRELUHE
BENESRENDIERICHNTDIH. MlcBEREDHHE
DRFEZTOCNET, FRALEFIIVEENENBET DS EREEEH
PIVOHPLCREDRAREL LT OTNET,

4. MM RRS - B - EHEREEDRFR

EEEMD -7I/BOFERICH . MR CIE. 1biE
RIEEDRAENATREELI T, EITEFZEEEHRTICE. e
BTOYIEEORISEIHLTNET,

- ‘
&
A

EFEETOIIH

ZRTHPLCOZAT L

[Research]

1) Drug discovery and diagnosis using chiral amino acid metabolomics
Several D-amino acids are found in mammals including humans. We have
established highly sensitive analytical methods for the chiral amino acid
metabolomics studies and novel physiologically active D-amino acids and
early diagnostic markers are screened.

2) Anti-aging research focusing on isomerization of proteins
Analysis of D-amino acid residues in proteins is normally difficult due to the
racemization during hydrolysis. We have established a novel method for
the screening of D-amino acids in proteins, and anti-aging researches are
carried out focusing on the isomerization of amino acids in proteins.

3) Development of analytical reagents, materials and instruments
Development of high-performance analytical methods is the key to improve
all researches. For the sensitive analysis of chiral amino acids and related
compounds in complicated biological matrices, we design various analytical
reagents, materials and instruments.

4) Development of novel functional foods, beverages and cosmetics
including D-amino acids
By the discovery of functional D-amino acids, novel functional foods,
beverages and cosmetics could be designed. We have developed various
products by the industrial - academic - government cooperation researches.

[RREAEX]

. Jumpei SASABE, Yurika MIYOSHI, Seth Rakoff-NAHOUM, Ting ZHANG, Masashi
MITA, Brigid M. DAVIS, Kenji HAMASE, Matthew K. WALDOR, Interplay between
microbial D-amino acids and host D-amino acid oxidase modifies murine mucosal
defence and gut microbiota, Nature Microbiology, 1, 16125, (2016).
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Chiral amino acid metabolomics for novel biomarker screening in the prognosis of
chronic kidney disease, Scientific Reports, 6, 26137 (2016).

w

. Chiharu ISHII, Takeyuki AKITA, Masashi MITA, Tomomi IDE, Kenji HAMASE,
Development of an online two-dimensional high-performance liquid
chromatographic system in combination with tandem mass spectrometric detection
for enantiomeric analysis of free amino acids in human physiological fluid, Journal
of Chromatography A, 1570, 91-98 (2018).

4. Aogu FURUSHO, Reiko KOGA, Takeyuki AKITA, Masashi MITA, Tomonori
KIMURA, Kenji HAMASE, Three-dimensional high-performance liquid
chromatographic determination of Asn, Ser, Ala, and Pro enantiomers in the
plasma of patients with chronic kidney disease, Analytical Chemistry, 91, 11569-
11575 (2019).
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. Chiharu ISHII, Aogu FURUSHO, Chin-Ling HSIEH, Kenji HAMASE, Multi-
dimensional high-performance liquid chromatographic determination of chiral
amino acids and related compounds in real world samples, Chromatography, 41,
1-17, (2020).
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[Research]

1) Development of Covalent Drugs
Covalent drug can be found its advantage in strong and activity and
prolonged duration of action. However, development of covalent
drugs with sufficient reactivity for target protein while minimizing off-
target reaction is not an easy task. We are trying to develop the
target-specific covalent drugs, based on the exploiting of organic

"2 Our

research projects would be able to contribute to establish new

reactions that can effectively work in biological systems.

field of "medicinal organic chemistry", which should be useful to
create ideal targeted covalent inhibitors (TCI) with low toxicity for
the treatment of various diseases, including cancer and infectious
diseases.

2) Development of Fluorescent Probes

Development of fluorescent probes capable of sensitive and
selective detection of biological molecules is a challenging issue
in biological analyses. We have reported small molecular-type
fluorescent probes for various biological molecules and events, such
as H,S (hydrogen sulfide) and histamine. ® Recently, we are focusing
on the development of novel fluorescent probe that can detect
metabolic activity in living cells.” Development of such kind of probes
has not been acheved so far, and thus remains as a challenging task
in the field of fluorescence imaging. We envision that our metabolism
probes would be useful for understanding of disease mechanism and
drug discovery.

[SRFmX]

1. Selective and Reversible Modification of Kinase Cysteines with
Chlorofluoroacetamides, Naoya Shindo, Hirokazu Fuchida, Mami Sato,
Akio Ojida, et al., Nature Chemical Biology, 5, 250-258 (2019).

2. Selective Covalent Targeting of Mutated EGFR(T790M) with
Chlorofluoroacetamide-Pyrimidines, Mami Sato, Hirokazu Fuchida,
Naoya Shindo, Keiko Kuwata, Keisuke Tokunaga, Guo Xiao-Lin, Ryo
Inamori, Keitaro Hosokawa, Kosuke Watari, Tomohiro Shibata, Naoya
Matsunaga, Satoru Koyanagi, Shigehiro Ohdo, Mayumi Ono, Akio
Qjida, ACS Medicinal Chemistry Letters, 11,1137-1144 (2020) .

3. Reversible Ratiometric Detection of Highly Reactive Hydropersulfides
Using a FRET-Based Dual Emission Fluorescent Probe, R. Kawagoe, I.
Takashima, S. Uchinomiya, A. Ojida, Chemical Science, 8, 1134-1140
(2017).

4. Fluorescence Detection of Mitochondrial Fatty Acid Beta Oxidation
Activity in Living Cells S. Uchinomiya, N. Matsunaga, K. Kamoda, R.
Kawagoe, S. Ohdo, A. Ojida, Chemcal Communications, 56, 3023-
3026 (2020) .
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[Research]
Introduction of useful functions and artificial functions into
biomolecules, such as nucleic acids, peptides, and proteins, provides
new biomolecules, which find a wide range of applications; studying
biomolecules, biomaterials, and therapeutics. In our group, several
research projects on development of chemically modified biomolecules
with useful functions are in progress:

(1) Design of nucleic acids with useful functions,

(2) Site-specific protein modification for development of Biodrugs; We design
and prepare artificial nucleic acids which modify proteins at specific lysine
residue to introduce useful functions such as fluorescence, and to yield
protein-conjugate. Obtained modified proteins can be useful for protein-
studies and as biodrugs.

(3) Development of bone-targeting therapeutic molecules; Bones provide
structure for bodies and other important functions. We work on
development of molecules with high bone affinity and its conjugation with
therapeutic proteins for treatment of bone diseases.
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5.Y. S. Abe, S. Sasaki, The adduct formation between the thioguanine-
polyamine ligands and DNA with the AP site under UVA irradiated and
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[Research]

Our group is focusing on several research projects based on synthetic
organic chemistry. (1) Design, synthesis, and biological (biochemical)
evaluation of new bioactive molecules based on natural products and
biomolecules, (2) Design and development of new molecular tools for
studies on functions of glyco-conjugates.
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1. D. Takeda, M. Yoritate, G. Hirai* e/ a/.
B -Glycosyl Trifluoroborates as Precursors for Direct a-C-Glycosylation:
Synthesis of 2-Deoxy-a-C-glycosides
Org. Lett. 23, 1940-1944 (2021).

2. G. Hirai*, M. Kato, M. Sodeoka* et a/.
Ganglioside GM3 Analogues Containing Monofluoromethylene-Linked
Sialoside: Synthesis, Stereochemical Effects, Conformational Behavior,
and Biological Activities
JACS Au 1, 137-146 (2021).

3. M. Yoritate, Y. Morita, M. Sodeoka*, G. Hirai* et a/.
Synthesis of DFGH-ring derivatives of physalins via one-pot construction
of GH-ring and evaluation of their NF- kB inhibitory activity
Org. Lett. 22, 8877-8881 (2020).

4. Y. Hidaka, M. Yoritate, G. Hirai* et a/.
Synthesis of CH,-linked a-galactosylceramide and its glucose
analogues through glycosyl radical-mediated direct C-glycosylation
Chem. Commun. 56, 4712-4715 (2020)

5. N. Kiya, Y. Hidaka, K. Usui*, G. Hirai*
Synthesis of CH,-Linked o (1,6)-Disaccharide Analogues by a-Selective
Radical Coupling C-Glycosylation
Org. Lett. 21, 1588-1592 (2019).
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[Research]
The following topics are currently under investigation in our laboratories:

1. Development of Environmentally Benign Processes Based on the Catalytic
Activation of Unreactive Functional Groups

2. Synthesis of Biologically Active Natural Products Using One-Pot Multistep
Catalysis

3. Drug Discovery Research with the “GreenPharma” Concept

[fEEREm]

1. “Amino Acid Schiff Base Bearing Benzophenone Imine As a Platform for Highly
Congested Unnatural a-Amino Acid Synthesis” Y. Matsumoto, J. Sawamura,
Y. Murata, T. Nishikata, R. Yazaki, T. Ohshima, /. Am. Chem. Soc., 142, 8498
(2020).

2. “Chemoselective Catalytic a -Oxidation of Carboxylic Acids: Iron/Alkali Metal
Cooperative Redox Active Catalysis” T. Tanaka, R. Yazaki, T. Ohshima, /. Am.
Chem. Soc., 142, 4517 (2020).

3. “Scandium(lll) Triflate Catalyzed Direct Synthesis of N-Unprotected Ketimines”
Y. Kondo, T. Kadota, Y. Hirazawa, K. Morisaki, H. Morimoto, T. Ohshima, Org.
Lett., 22, 120 (2020).

4, “Catalytic Enantioselective Decarboxylative Mannich-Type Reaction of
N-Unprotected Isatin-Derived Ketimines” M. Sawa, S. Miyazaki, R. Yonesaki, H.
Morimoto, T. Ohshima, Org. Lett., 20, 5393 (2018).

5. “Chemoselective Catalytic Dehydrogenative Cross-Coupling of
2-Acylimidazoles: Mechanistic Investigations and Synthetic Scope” T. Tanaka,
K. Hashiguchi, T. Tanaka, R. Yazaki, T. Ohshima, ACS Catal., 8, 8430 (2018).

6. “Direct Catalytic Alcoholysis of Unactivated 8-Aminoquinoline Amides” T.
Deguchi, H.-L. Xin, H. Morimoto, and T. Ohshima, ACS Catal., 7, 3157 (2017).
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34



35

Associate Professor Yosuke Taniguchi, Ph. D.

SIREIBEBIMEERT ~ - SRR

Frontier in Biofunction of Nucleic Acid and Organic Chemistry

EHE A0 B

Associate Prof. Taniguchi

iebld. BBRERSHIEFZERICENEREFDERA
ﬁﬂ%é?ﬂ\ ERICEIY DHEMRBA FORIEZBEL TH
7. RR/UCBRTDEGRFIBRZE LIC. AR EDHABMD
fﬁm@ﬁﬁﬂﬂﬁfa/n!ﬁi (BBEERKZE) NRETDEMFHSH
TW&E9,

BIRFOBRIIAYE DY —RNAICERE S, Z0BHRED
EICIABKENERENE T, BETFD [B] SRENICIST
A<KED 5] B ODTHRIDFERICEDAREMELH Y FT,
1 EDORBRIEEDEEDSL SIS BEBN AV BEDBEIDR
RICBEDZENBEOMITHEOTNE T, FhfzBld. EERFICAD
o (8] ZDEDICHENICHEES T D20 FOF W EERIERZ LHE
IZ [FRAEND] DFZEIRL. HRENTHEESEDHMLULVEA
EDHILTDHIEZENIC, DEDXSBEMFNET -V THA
ZIOCTLET,

LT FAI?&&T J:ém{i%ﬁlhﬂl

ATHEO IR «mm&l
P
“, 5 @gl

. M

. g
- FoFELR] 1
| MRNAIZS S B4R _ ="
e FoFo—=]
o % 14— 3AEDNAT: R
o

\BUIUE
e
SEETH DNA

1. 8EF (248#DNA) IEHT9F
ZDAART—VY T, 2$§EDNA@E§'JEIEEEL:E&‘E&L/"C 3K
HDNAZTZ A REL D F & Et L TIEEEM LT &ET, 3
ZFEQDNA%EZEEéﬂé_t IC&W. EEFHREOAINIY
bO—ILARTREICTR W & T,

2. BBEEZER LB ) IRBOBIK
BBEZEROBEICIIIANEEMERESH A IXTLAF
ROEMEHEETMZITOTNET,

3. BIS%EEEHE D F ORI
HRENTELT DIEGRRBREZRATELD F2RETL TS
BRLTNET, BICRRLEGIERIL. NV PERFEMEK
BADBESHSEON. /N\A A7 —— DM BRI, 2
Wi NDRBEEBFLTNET,

4. RARBELBOBIK
RABBROBEZRM (2 IvY) LEDFIE. BENGH
BEDRIRNEFGEIND oD, BHRERRIMZERE L TRAE
RN FZRIUBITTNET,

5. RNAICHEMICRH L. BEEZET 29 FODRIE
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[Research]
The research activities of the laboratory of “Frontier in Biofunction of

Nucleic Acid and Organic Chemistry” have focused on the following
topics: (1) new artificial nucleosides for the formation of the triplex, (2)
modification of oligonucleotides, (3) the new detecting method for the
damaged nucleosides, (4) development of nucleic acids mimicry, (5)
reactive oligonucleotides for selective modification of RNA.

[fE&RAmNX]
1. Wang L., Okamura H., Sasaki S. and Taniguchi Y.*, ChemComm., 56,
9731-9734 (2020)

2. Taniguchi Y.*, Magata Y., Osuki T., Notomi R., Wang L., Okamiura H.
and Sasaki S., Org. Biomol. Chem.,18, 2845-2851 (2020)

3. Taniguchi Y.*,, Wang L., Okamura H. and Sasaki S., Current Protocoles
in Nucleic Acids Chemistry. 77, €80 (2019)

4. Wang L., Taniguchi Y.*, Okamura H. and Sasaki S., Mucleic Acids Res.
46, 8679-8688 (2018)

5. Okamura H,, Taniguchi Y.*, Sasaki S., Angew. Chem. Int. Ed. 55,
12445-12449 (2016)

6. Taniguchi Y*., Kikukawa Y and Sasaki S., Angew. Chem. Int. Fd. 54,
5147-5151 (2015)
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URL : https://bioorg.phar.kyushu-u.ac.jp/



<EISEEEE > E O

b2E/EAFHlil =20

Molecular Recognition of Chemotherapy
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Translational Pharmaceutical Sciences

BAER bLZDH, EIC—BIEER (NO) ANETDH= O
VLR ML RCEL DRELEEBZFROICHARLTNE T, Ih
FTICBLDNOEN S /N OBDBEEICHKINL. ZOBEILEN
RIZTRECEEN/REEENREICDONWTIHRLTES L.
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BHE® [D—XEY] ORREFAITNET,

[Research]

The Uehara laboratory focuses on the elucidation of the molecular mechanisms
of neurodegenerative diseases, such as Parkinson’ s/Alzheimer’ s diseases
and brain ischemia. We are specifically interested in the regulatory system
of signaling pathways that play a central role in the responses triggered by
oxidative/nitrosative stress. Among the laboratory's accomplishments and
ongoing activities are (1) the isolation and characterization of S-nitrosylated
or oxidized proteins by several screening techniques; (2) investigation of the
intracellular signaling in response to oxidative/nitrosative stress; (3) elucidation
of the molecular mechanisms of endoplasmic reticulum (ER) stress (Unfolded
Protein Response) in neuronal cells/ brain; (4) discovery of substrate
proteins to E3 ligases involved in ER-associated degradation (ERAD); and

O B0 (ER)]

Professor  Soichi Takiguchi, Ph. D.
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Professor Takashi Uehara, Ph. D.
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Prof. Takiguchi

[Research]

We are studying the physiological function of a cancer metastasis-associated
protein and the mechanism of bone metastasis, and more using latest
established technique.

(XRAN]

1. Takiguchi S et al. Crizotinib, a MET inhibitor, prevents peritoneal dissemination in
pancreatic cancer. Int J Oncol, 51: 184-192 (2017)

2. Takiguchi S et al. Involvement of CXCL14 in osteolytic bone metastasis from lung
cancer. IntJ Oncol, 44: 1326-1324 (2014)

3. Seike T et al. Interaction between lung cancer cells and astrocytes via specific
inflammatory cytokines in the microenvironment of brain metastasis. Clin & Exp
Metastas, 28: 13-25 (2011)

4, Maruta S et al. A role for leukemia inhibitory factor in melanoma-induced bone

metastasis. Clin & Exp Metastas, 26: 133-141 (2009).

Matsusue K et al. Hepatic steatosis in leptin-deficient mice is promoted by the

PPAR y target gene Fsp27. Cell Metab, 7: 302-311 (2008)

. Yaguchi M et al. Identification and characterization of the variants of metastasis-

associated protein 1 generated following alternative splicing. Biochim Biophys
Acta, 1732: 8-14 (2005)

o o
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TEL : 092-541-3231 FAX : 092-551-4585
E-mail : takiguchi.soichi.nc@mail.hosp.go.jp
URL : https://www.phar.kyushu-u.ac.jp/lab/gaiyou_23.php
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(5) drug discovery based on original results published. These studies are
expected to lead to the emergence of new strategies for the development of
neuroprotective drugs with pharmacological techniques.

[ERHAEX]

1. Nakahara K et al . (2021) Covalent N-arylation by the pollutant 1,2-
naphthoquinone activates the EGF receptor. J. Biol. Chem. 296:100524. doi:
10.1016/j.jbc.2021.100524

2. Hiraoka H et al . (2021) Spatiotemporal analysis of the UPR transition induced
by methylmercury in the mouse brain. Arch. Toxicol. 95(4):1241-1250.

3. Nakato R et al . (2015) Regulation of the unfolded protein response via
S-nitrosylation of sensors of endoplasmic reticulum stress. Sci. Rep. 5, 14812.

4. Numajiri N et al . (2011) On-off system for PI3-kinase-Akt signaling through
S-nitrosylation of PTEN. Proc. Natl. Acad. Sci. USA 108, 10349-10354.

5. Uehara T et al. (2006) S-nitrosylated protein-disulfide isomerase links protein
misfolding to neurodegeneration. Nature 441, 513-517.
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URL : http://owl.pharm.okayama-u.ac.jp/lab/yakuri/Uehara_Lab/Welcome. html
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Adaptive response and protection against electrophilic stress
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[Research]

Humans are exposed to numerous xenobiotic electrophiles on a daily basis
through living environment, lifestyle, and dietary habits. Such reactive substances
are reported to covalently modify protein thiols, resulting in formation of protein
adducts. We investigate modulation of redox signaling pathways involved in cell
proliferation, cell survival, quality control of cellular proteins and detoxification
of electrophiles during exposure of mice or cultured cells to xenobiotic

electrophiles. While reactive sulfur species (e.g., cysteine persulfide, glutathione
persulfide, hydrogen sulfide) play a role in cellular redox homeostasis, these
species are able to capture xenobiotic electrophiles, leading to formation of
their sulfur adducts, thereby inactivating these electrophiles. In other words,
reactive sulfur species are negative molecules to repress reactivity of xenobiotic
electrophiles. Since we found that reactive sulfur species intracellularly produced
are released to extracellular space, we are examining the regulation mechanism
of inactivation of xenobiotic electrophiles in outside of cells.

[fE&REwmX]

. Unoki T et al. Methylmercury, an environmental electrophile capable of activation
and disruption of the Akt/CREB/Bcl-2 signal transduction pathway in SH-SY5Y cells.
Sci Rep 6: 28944, 2016.

2. Kumagai Y, Abiko Y. Environmental electrophiles: protein adducts, modulation of
redox signaling and interaction with persulfides/polysulfides. Chem Res Toxicol 30:
203-219, 2017.

. Akiyama M et al. Environmental electrophile-mediated toxicity in mice lacking Nrf2,
CSE, or both. Environ Health Perspect 127 67002, 2019.
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Hello, | am Chin-Ling, Hsieh from Taiwan. Now, | am studying in docter degree at
the Faculty of Pharmaceutical Sciences under the supervision of professor Kenji
Hamase. | am investigating the chiral separation of lactic acid and 3-hydroxybutyric
acid with the aim of finding new biomarkers for various diseases. It is a great
experience for me to study in Kyushu University. | learn not only knowledge of
pharmaceutical science but also the experimental skills for doing research. My
laboratory members and classmates are very nice to me. Furthermore, in Kyushu
University, there are many foreign students from different background. You can
expand your friendships with talented people and upgrade your language proficiency
both English and Japanese. | really cherish the memories | get here, and | hope
more people can experience such an amazing life in Kyushu University.

Hello everyone, my name is Chuyuan Lu. | come from the province of Guangxi, in
the southwest of China. | arrived in Japan nearly three years ago and following my
application and posterior acceptance at the Graduate School of Pharmaceutical
Sciences | began my life as an International Student. Life as an International Student
can be challenging cause there are many common concerns about different cultures
and lifestyles that one has to overcome. However, for Kyushu's Graduate School
of Pharmacy International Students, this is not the case. | had the privilege to join
Professor Katayama Tsutomu Laboratory of Molecular Biology. The kindness concern
of my professors towards me, and the many friends | meat quickly helped me adapt
to my new life in Japan. The academic guidance and professional orientation from
my teachers encouraged me to foray in the Elucidation of the Initiation Principles of
Bacterial Replication as my research study. Being a student at Kyushu's Graduate
School of Pharmacy | am pursuing the most fantastic treasure that a researcher
can acquire and that is Scientific Thinking and Patience, you will find this within the
sharing among your colleagues and study groups and daily research activities.

If your dream is to become an outstanding Global Researcher and chasing for the
academic enlightenment, Kyushu's Graduate School of Pharmacy is your place to
be.

| am Bo Pang from Qingdao, a beautiful coastal city in China just like Fukuoka. Now,
| am studying as a master's student in Prof. Takashi Ohshima's lab. As a foreigner,
there are so many things | need to learn and adapt to. And Kyushu university gave
me a chance to be a research student for one year to learn Japanese and enjoy life
in Japan. The teachers and students in our lab are very friendly and give me a lot of
help. The research topic | am focusing on is about the development of practical and
meaningful organic chemistry reactions. And | hope | can achieve a Ph.D. degree
in this lab. Japan is one of the most advanced countries, where so many young
scientific researchers are eager to study. And | also like Japanese animates like One
Piece, that's why | chose Japan to continue my studies. Additionally, it's important
for us as a foreign student to make a balance between research and life during
our stay in Japan. Please try to enjoy science as well as daily life. | actively attend
every single party or activity held by our group. The past almost two years are really
enjoyable and fruitful. | will keep working hard and treasure every moment, and I'm
looking forward to spending the rest time with all of the members in our lab.
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