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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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Research background
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T eI ABRRONABBRICEST DENREICEERNZE)
NHDIENPONELDTNET, BENSHBZS SIZFHHA
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EYOENICEDHERENAA VBB A THOZRNEEE
HETDDBFLBEMBEENTONETH. BESICLDEDK
HEEDIER TN EL DD BMBEEICHOD IR DONTNET,
INETIC. FFEOEYRBBEORBEEEENEERCLEERL
TIERTFLEYIY ADEFRHATOERBNEL TEOICBREYOREL
EMERDREPHAERELIEEITDHREDHM I RREE KB
ZIRSMILTNET, RECNOBIBEIJEMICEITLIZR
CKD & (BI% - B8%) MRZELTLET

[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, clock genes are related to the
pathology of various kinds of diseases, cancer, chronic kidney disease (CKD) and
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.

[(ERFAEX]

. Tsuruta A, Shiiba Y, Matsunaga N, et al. Mol Cancer Res 2022.

. 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.

10. Okazaki H, Matsunaga N et al. Cancer Res 74:543-551,2014.

11. Matsunaga N et al. Mol Pharmacol 81: 739-47, 2012.

12. Okazaki F, Matsunaga N et al. Cancer Res 70: 6238-6246, 2010.

13, Matsunaga N et al. Hepatology 48: 240-251, 2008.
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Associate Professor Takao Shimazoe, Ph. D.

Clinical pharmacy and Pharmaceutical care

CEHIDEZHENEAINTLUR., EFIFDEBZHNETEAEL
EHOTETCTHY., SEOERIMDIESEHEIIZTHHTKE. H
PHTIF. 1) AREVAURERFE, FPREHMZE)—RL. F—
LEBD—BELT, HBEBMEREBRETETDIAM, 2)
ZHBEELLTESZSRBAM, 2B8RINRL BERRBICEELIET
SEDT—VICEREBELTHE - IRZEDHTL\D,

1. A DOREEBEEHE L= [E/NYJEE] ODEBEZDOM

RICHTDHFA

/N TERISERENG - BEREOEE. EFEIE-R
BOHEZEMNEL, BEOHREZOBMEER (WHHEE) %
BEDODABELLTI\D, Z2LT. Z0ORRERIT. BEBORMEE
IS TDRHBERETRET SR E2SH. BE - BEEDREZ
PhEEROV RV RELGEYFEERE TS, I 0H5HEE (H
W) DREND. T REF S VARREHRINDBEDRHIE LS
HADFER EZRD,

2. iMMTADAZED TDM IS 2 MAEVEEDRSHEE

BEUREHREHEDEIICE TR

M TADAZEIL Therapeutic Drug Monitoring (TDM) [Z&2
BELMAEESEEZNICE DV RSHAZTOIIEN TIT
ADAEE TDM E# A RSA V] (CTHEINTVD, LHL.
RSV, ZOAFIRBEDFHRINTANAEIL. EEMERT
DREENTHICEIINT S DY, MAEEZIMNI—ILTD
TeHODEEDPEEZDHEEERSICEALTHBRATELTIND
KRTHD, AMFTIE. BFBEIOVNI ST - BEDHZH
WEHRIMTANAED—FRNEEZHIIL. REDEEDMA
BELMR - BEER - HAEDRBHREEEENTDIETHRN
TANAZED TDM EEOERMICEIDIET VAEZBET D,

3. FPALEFEEICHESBEEBIROMWICKEILICEATDIME (R
HREE. FRERBLL)
SFBREDERICKIDNANCERECLDZLDEEERN VR

IXVNATBEE R B, TSF SR - FFFURBEDRDARIC

SORHHREEE (FEOLUN - BREEELLE) AR YEY

ICLDFRERE (. BEEDER. £, OUEN. EBAL)

IFNWERICBEICERAFEILS N TV, INODBEERIT

BEDERBICLEDEIITIILL. BERVRFICHI-DIDRE

PRERIEREBROBGHNRE L DERN I EAEL, ZhZ

NOREBANZZXLDERIBEZNICE DN WICK DI Z, Eif

MACERMEDEA D ST BEBRODLBNRELAN A

BBEDOERRZBEY

4. ZEHBICHIIDHEIRATLBSUICFHEED L BE

Lecturer Daisuke Kobayashi, Ph. D.

By 2 IR #AMEL(EF)]

Assistant Professor  Takehiro Kawashiri, Ph. D.

EHE BRI B W AT B # IR X

Associate Prof. Shimazoe  Lecturer Kobayashi  Assistant Prof. Kawashiri

[}

[Education and Research]

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

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

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

O Establishment of pharmaceutical education system.

(RREE - #@X]

1. Zamami Y, Niimura T, Kawashiri T, Goda M, Naito Y, Fukushima K, Ushio S, Aizawa F,
Hamano H, Okada N, Yagi K, Miyata K, Takechi K, Chuma M, Koyama T, Kobayashi D,
Shimazoe T, Fujino H, Izawa-Ishizawa Y, Ishizawa K.

Identification of prophylactic drugs for oxaliplatin-induced peripheral neuropathy
using big data.
Biomed., Pharmacother., 148, 112744, (2022)

2. lwata N, Kobayashi D, Kawashiri T, Kubota T, Kawano K, Yamamuro Y, Miyagi A,
Deguchi Y, Chijimatsu T, Shimazoe T.

Mechanisms and safety of antidepressant-like effect of nutmeg in mice.
Biol. Pharm. Bull., 45(6), 738-742. (2022)

3. Kawashiri T, Kobayashi D, Uchida M, Hiromoto S, Inoue M, lkeda H, Inoue M,
Shimazoe T.

Analysis of secondary leukemia and myelodysplastic syndrome after chemotherapy
for solid organ tumors using the Food and Drug Administration Adverse Event
Reporting System (FAERS).

J. Pharm. Pharm. Sci., 24, 499-508. (2021)

4. Kawashiri T, Inoue M, Mori K, Kobayashi D, Mine K, Ushio S, Kudamatsu H,
Uchida M, Egashira N, Shimazoe T.

Preclinical and clinical evidence of therapeutic agents for paclitaxel-induced
peripheral neuropathy.
Int. J. Mol. Sci., 22(16), 8733. (2021)

5. Egashira N, Goto Y, Takahashi R, Iba H, Yamamoto S, Watanabe T, Kubota K,
Kawashiri T, Taniguchi C, Katsurabayashi S, Iwasaki K.

Ibudilast suppresses oxaliplatin-induced mechanical allodynia and
neurodegeneration in rats.
J. Pharmacol. Sci., 147(1), 114-117. (2021)

6. 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)

7. 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)

8. 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)

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

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

10. 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)
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Prof. Ohdo

HAZDH TS, BARFBED—NHELT [EZEIDT 5F
<BTT ELLESOHDOMF (BIREEE - EEMEIE(ER)] &
WOT—VZZEN UNTFO=2MEBEZHDICHFRZITOCTNET,

1. £V LEEBICURYRESEZORR
21 El %, HEDDHEBEIUBIHILAECH T, EFDER
NOEDEBNEZDERNB DDHIET, IO LIRRDOHRT
BELC I EMHAREKEL DI EN DD DOTEE LI, DEW.
[BREVAET] OJRAICIDET—5— XM FERODEENRIES
NCTHEY, BEEMZOMFARRELT BABMOEREETHIR
HRR T BRI L% (SCN) (CTFFEL. ZDHEEN BFEHERFICK
DEEENTLSZEABEoMIShODHIET (B), —/AT. Z
DERRISANDHAIIEIIAE DN T, HARETIS. FRW
FEtON FHiEZ
BEHBICUREE
CYVeSE YAt
BIOHARETIC 3
(S ERSE 07 = HENEE 1
CRIEZBLT
FREEMFDRE
BUERERIC D&
BRI LZE
Brel. UFD
MsTasREL Tl
ESEN
° FREEOD FHBICE D<MN ABIDEBERYIEEREDRHE
o K3 (BHER - TR HIUEDHRE (CYPEM-FSUR
R—=%5—) OBEBEXLREERCSEREYXES T LDORHE
o FHIMEMIXLEEDREFBPE. ZNZRRT DIcHDIFEE
MXEFEDRFE
© HK X LDBELFERNEDRF
© [RR T — 52 oY ERERS B R F DEIRMIMRT C GBS
TR
INSOMFRZEESLT EBRFLNIL #lilaL~IL ZUTER
1TEIL NIV EBR U CISEARSEMR T O T EBRTD I &I
S BRIV LY —N—DEZSI I BYFER) X LEED
LEBIUER X LDREZERIC U /ARSI REES EDRBE
HMELLITOND I ENBfFENE T, I/cEamihn D T <HiEE
TIWKSATREELEEZEAONTID [EEDRAFTRT L ZHED
#H] [CTREEMTEDODEEZELT,

B XA

2. BIEN OEERBIEFERICEDRATLDERE
EEVZLICETORRZERICAEN) SEEREEFRICED

ATLZBRTDIEZBNEL. DITOMFTEZREL CTUET,

© BIFERT | WEREEDHBRTE CHEIERDI-OHDEDREF

O FERRRIAFT | (FABSETON FHEZERE L CHIIIEERBIUH
PERR T OIFERREIN IS R T LDBREZDRZMVHHE
DIRZERRFT

o FRAREER | BRAREBRESIRECM O L CREhEG F2RiRe Ltk
R X LB EDRF

AR L RIREDIBHTER) X LEEDSBRNES S OSBRI EDRFE
INoDMRZEES L CHBENZIMRZAESLUEERELE

ERICAT DY RTLADBREREZBIELCNET,

3. AT

R RNESS O RENMES B AL VRIS
EEREHE, EHEREHE, RMFHOELLEORZSMICEISMA%E
AOTLET, SRR, ENFNESHRR AL VSRR
EDFHERICRET DT ZTOCNE T ZNETICWK DN DEA
DFIFE. HEbICEmMLELT

PEDMFZBELT #RIVTHNTINDTH2EHDNI3E
BENEITOH/ENEZ. EFIXLEZZERBLUTCERNRNILEEIND
BEwICERAE. TLELTHBEICIIREEZRET DL\ OIS
RUTEEERRBEEFRADELEICDENDZENEFINE T, EY
BEOERI-IVIARDOERMETHDETHIS, B2DER )L
ISV F U EERERE BLUEYPREL AT LERBETDIEN
WERARENZIDTLL Do

[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.

[(R&REmX]

. 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, lkeyama 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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922 EZBEULCMRICRUEATNHNE Y, REI. BERE -
I24ERE - BEMENEREICROONDEMA ) XLDAHZ X LR
HBL T, MENLEENESHTOBREFIRAFEND T ORE
H{TOCTLET,

1. RSO S FRBICEDV-EEEREREDRESE

REDERPREICIIMAEDES ZRT EDONHDIENHS
NTWEY, flAdsSmE. JOE. HELEDERRIS, ZNodD
RN —HOROHEDEBEFICBLLE T, CORBHBEICE
5D 24 EEABOZES. EICHAKETZBKRTD [FEHEE
FlIZELOTEIERISNET, —7A. BRIIRE—GHRERIC
LOTHRm SN, IR, LR, RBIESpRE SO/
RIBZBRLCNE Y, ZnolISEEDIBIE R ABIRIEES
EICER<EHLOTNET A A AMRICIIREBAMER-N S DR
BZEBIDEEANEELET T, HAMAIE PD-LT EFIEND
REFIVIRAVIDFERRL, CORNFHRBIBLMBELED
PD-1 ICHE I D EREIELMROKRELIIREELTI. ZDLD
PD-L1 & PD-1 D#EEZEEITOES (REFTVIRAVNEE
) 3. BEEAOREESHRZEH LS ESIETHESHRZ
RELZT, BMRECIIINSEEREIELMAEOEENER
ALBERIRICERL. 2BEFIVIRAVNEEEREDEERE
EREENREMREZFRIECEDOREI(IVT (KEESRER
&) DN TRE 21T O CTLET,

2. AR ON FHEBICE D\ EBMEBORBRENTSA
ZFH 3 FDIRER

NIRZ DAV B, KRB IC K DARMERIES. MAMRROM
BADEBBEICLOTIIERISND [BH] E—HOHRDRFE
DEEFFICBLITDIENMONTNEI A ZOANZXLIIH
SMCEOTNE A, HMRETIE. MEREHIEOTRAIC 24
RREBHOZEENELDEHEAZRSNCTDT TO—FhoHl
VVERIERN D FORFRZITOTNET, Fo [EE - RE] 245
EDOREHICBS TN FEY—7 Y MILIEEERBFEICEIL
EEMSA TS ) —REEFRLIRIEMRRERBLTNE T,

3. EYBEILVUENHERFOMB Y XLHIEHEEDR
T=I7v7T

—fEIC. EOMRISIERBALICHITD [EPITHIDREZHE] &7
DEBRICHTD [EYPDIREE] ICEOTHRESINE T, oIl &
RERRINDEDBITIIRN - 27 - (KF - FEEDORBRICEIOTE
BILE Y, EMDERNTOEE) (FEYENRE) ISBRAITDIFZICELDT
LZL. MEBUANOEDBITEICHLEEZRIILE T, HMH
ETII. MHARFEHEEEBRBEL/-EMNRROEEMBERTE
MENREDFIEICEAHDRHBEREY NSV ZR—5—DR ") X L]
B ERITLCINEY, I/o. BonERZE &I, EMNIBT
DEEFEIANI I ERETDHEROBREBIELTNET,

Research Associate Akito Tsuruta, Ph.D.
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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.

[(KRAEX]

1. Omata Y, Okawa M, Haraguchi M, Tsuruta A, Matsunaga N, Koyanagi
S, Ohdo S; RNA editing enzyme ADAR1 controls miR-381-3p-mediated
expression of multidrug resistance protein MRP4 via regulation of circRNA in
human renal cells. / Biol Chem 298:102184, 2022.

2. Tsuruta A, Shiiba Y, Matsunaga N, Fujimoto M, Yoshida Y, Koyanagi S, Ohdo
S; Diurnal expression of pd-1 on tumor-associated macrophages underlies
the dosing time-dependent antitumor effects of the pd-1/pd-I1 inhibitor bms-
1 in b16/bl6 melanoma-bearing mice. Mol Cancer Res 20:972-982, 2022.

3. 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. Mature Commun 12:2783,
2021.

4, 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.

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

[(ERFAEX]

(i 5 F[/)

Kanehisa et al., Nature Commun 13: 2367 (2022)

Masuda et al., Nature 604: 740-748 (2022)

Kohno et al., Science 376: 86-90 (2022)

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 145: 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)

(~ 2017 &)

Masuda et al. Nature Commun (2016), Shiratori-Hayashi et al., Nature Med
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[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.
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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. Elucidation of the cause of exacerbation of heart failure and its
eco-pharma research

2. Mechanistic analysis of myocardial vulnerability due to
environmental risk factors and its therapeutic application.

3. Development of a new medical technology focusing on sulfur-
dependent respiration
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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.
At the same time, the diversity of pharmaceuticals has progressed,
and in addition to small molecular compounds, pharmaceuticals of new
modalities such as middle-sized peptides, antibodies, nucleic acids,
cell therapy, and gene therapy are being developed.

In recent years, the pandemic of infectious diseases has become
a major threat to the world, and rapid research and development of
vaccines and therapeutic agents has become extremely important. In
order to achieve this goal, it is essential to integrate state of the art
research technologies through collaboration between industry and
academia, and the opportunities for academia to play an active role
are expanding.

Department of global pharmacy and translational pharmaceutical
science division that contribute to the industry-academia collaboration
will contribute to the implementation of the academia-based drug
discovery with the aim of speedily satisfying medical unmet needs by
fusing their respective strengths.

Especially, we focus on the following two things.

(1) One thing is to build a drug discovery platform that applies the
state of the art research results found by academia to the creation
of practical pharmaceuticals. To that end, we are challenging to
create pharmaceutical products that apply Kyushu University's
unique science. As a target disease, we will promote collaboration
with other research institutes and pharmaceutical companies to
create a therapeutic agent for the COVID-19 infectious disease as
a hub for industry-government-academia collaboration.

(2) As part of the establishment of infectious disease research center
promoted at Kyushu University, we will promote the application of
the state of the art research results of academia to the creation of

vaccines and therapeutic agents.

In the global pharmacy division and translational pharmaceutical
science, 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.
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[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.
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[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.

[RRHX]

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 leaming and memory. (2019), Sci. Rep., 9:9621, R.S. Lietal.
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[Research]
1. Study on Cannabis sativa

Cannabis produces unique secondary metabolites known as
cannabinoids. Our laboratory has been conducting research on
various cannabinoids, and we have successfully purified and cloned
the genes of enzymes that catalyze the biosynthesis of THCA, CBDA,
and CBCA. Furthermore, we have recently discovered that Cannabis
exhibits allelopathic activity, inhibiting the growth of other plants. We
have identified cannabinoids as the active compounds that exert this
allelopathic activity and are currently working to elucidate the detailed
mechanism of how allelopathy is triggered.

2. Plant tissue culture for medicinal plant breeding

Most of the raw materials for Kampo medicines are imported from
other countries, and some crude drugs are restricted for export by
the producing nations. Therefore, establishing a stable supply of
these crude drugs within our own country, Japan, is necessary. Our
laboratory is engaged in research aimed at breeding medicinal plant
strains that produce a high amount of useful secondary metabolites,
and that can be stably supplied through plant tissue culture technology
using new elicitors.

3. Establishment of analytical methods for plant secondary

metabolites of medicinal plant

Kampo medicines are composed of multi-component crude drugs,
and the quality of these crude drugs varies depending on the growing
environment and harvest time. Variations in quality directly affect side
effects and medicinal effects, so there is a need to establish quality
evaluation methods based on useful plant secondary metabolites to
ensure their safety and efficacy. In our laboratory, we are developing
antibodies, bioimprinted proteins, and aptamers specific for secondary
metabolites, and establishing specific and sensitive analytical methods
for them.

[(ERFAEX]

1. Sakamoto S. et al., Bioimprinting as a receptor for detection of kwakhurin
(2022), Biomolecules, 12, 1064.

2. 0chi A. et al., Harringtonine ester derivatives with enhanced
antiproliferative activities against HL-60 and Hela cells (2022), /. Nat.
Prod., 81, 345-351.

3. Sakamoto S. et al., Open sandwich fluorescence-linked immunosorbent
assay for detection of soy isoflavone glycosides (2021), Food Chem.,
361, 129829.

4. Sakamoto S. et al., Magnetic particles-based enzyme immunoassay
for rapid determination of secoiridoid glycoside, amarogentin (2019),
Talanta, 194, 731-736.

5. Shindo N. et al., Selective and reversible modification of kinase cysteines
with chlorofluoroacetamides (2019), Nat. Chem. Biol., 15, 250-258.
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[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, CDC®6, Cdt1, MCM, and related factors.

2. Molecular mechanisms for SLX4-mediated cellular responses to
replication stress.

3. Relationship between chromatin regulations and regulations of replication
initiation and replication stress response.

4. Development of MCM8-9 inhibitors as novel anti-neoplastic agents.

[(ERAEX]

1. Higa M, Matsuda J, Fuijii J, Sugimoto N, Yoshida K, Fujita M. TRF2-mediated
ORC recruitment underlies telomere stability upon DNA replication stress.
Nucleic Acids Res. 49: 12234-12251, 2021.

2. 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. /. Cel/
Biol. 220: e202003148, 2021. (Featured in “Cancer Cell Biology 2021")

3. Morii I, Iwabuchi 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”)

4. 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.

5. 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.

6. 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.

7. Nishimoto N, Watanabe M, Watanabe S, Sugimoto N, Yugawa T, Ikura 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. /. Cel/
Sci. 125: 3870-3882, 2012. (Selected for “In This Issue” and “Cover
Page”)
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[Research]

The laboratory of Global Healthcare promotes research in protein-drug
discovery, and catalyzes the emergence of next-generation students
with a deeper understanding of global issues. We investigate important
diseases, such as neurodegenerative diseases, cancer, chronic pain, and
infectious diseases. We also design and develop the future generation of
pharmaceutical products to combat human disease and suffering. These
products include novel chemical compounds and drugs, new modalities
of antibodies, and vaccines against viruses. We employ state-of-the-art
molecular and structural technologies to understand the basic principles
of disease, which are used as the basis to elaborate novel therapeutic
solutions.
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- Yanaka et al. (2023) Front. Immunol. 1090898

- Torralba et al. (2022) Commun. Biol. 5:1265
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- Kinoshita et al. (2022) Prot. Sci. 31:e4450
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- Senoo et al. (2021) Commun. Biol. 4:1041
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B DDS (Drug Delivery System) D%

[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.

[RRAEX]

o BT £5, /B B17T, AT EF, MXRICHBITD/NEEEROREESE—RE
RETH S M8, Pharm Tech Japan, 34, 169-173 (2018)

® Yoshiaki Umemoto, Shinya Uchida, Takatsune Yoshida, Ken Shimada,
Hiroyuki Kojima, et al, An effective polyvinyl alcohol for the solubilization
of poorly water-soluble drugs in solid dispersion formulations J. Drug
Deliv. Sci. Technol., 55, 101401 (2020)

® Y. Oe, S. Ogino, M. Kobayashi, H. Kojima et al, Testosterone sustained
release microspheres for the treatment of fecal incontinence, J Pharm Sci,
(2022), in press

® T. Yoshida, H. Kojima et al, Drug delivery to the intestinal lymph by oral
formulations, Pharm Dev Technol., 27, 175-189 (2022)

® Hyodo K, et al., Development of Liposomal Anticancer Drugs, Biol.
Pharm. Bull., 36(5), 703-707 (2013)

o ESEMA. X B, LUK R—. b ', BEETILYOIDELLIR, Drug
Delivery System, 32(5), 402-410 (2017)

o XAR B—, XH S K @A Wt B, EPRORICEEZRIZIRTF
DIEFREIZEFT, Drug Delivery System, 33(2), 105-114 (2018)

® Y. Michinaka and S. Mitragotri, Delivery of polymeric particles into skin
using needle-free liquid jet injectors, J. Control. Release, 153, 249-254
(2011)

® ERERM, FHEZFMH, MENERAORAFRM - BRRINEBESEH AR
B [7AF257—773.5mgl DEF, Pharm Tech Japan, 30(7), 1217-
1220 (2014)

o XHEF, BEBHEM,/NILOET—TDORAFZE, BIO Clinica, 37(5), 467-
472 (2022)

® Y.Michinaka, Dermal Patches, Plasters, and Cataplasms, In: Skin
Permeation and Disposition of Therapeutic and Cosmeceutical
Compounds, Chapter 10, Springer, pp121-135

TEFIERR ST
ERFEEE (Yasunari Michinaka) [ A RIEMH =1 ]
E-mail : Yasunari_Michinaka@hisamitsu.co.jp



NEEEREAT L0

Department of Drug Discovery
Structural Biology

ERBI2022FICHEESINE LT, EIZ2DDIIN—T 54
TEFEMRICEDERSAFOBERTEZEBSJIL—T (EM)
CRIEZ D) —Z VMR EBEMELT. BEAREOECLK (B
RIOAT7—V) ESHHRBISOSLWEDEE (JU—2T73IXh

—) ERMESE [JU—2T7I TR &#ETDI)L—T (L
) hoBmEInEd.

. USAAETFIRME
EE, VA ABFREMBIIDRICERL. EEEDNA. RNA
S ORMINDBAFEGHRDEBEZREFL NI THLOMICTE

BDEDITHIE LT, FAEIL. DNADEH - 1218, &5, BIERICE
OB FESHROBEZHTL. ZTOMBERUHHHOEES ZH
%b?b\éf?o INODEGHRIIFEICRNLGRBEZR OEDLS

. TERBERNTEDERDFECIIRTNEBETHY, 7517
m?ﬂﬁ MBEORNSY—T Vb TY, FEIEFHRRT ) —2T7
IWNBERITE I —(IC2022FICBASNIZ2B6DREKI S
AEFRMRREZEARISEALT INSESHOBERITE.
BITFEDSEADMFICEIBATNEY, Fice JU—2T7)
VIR OEELT, flRIEFEoncEY MEEMEREBS—T Vb
EREDESEDBERTICIDENDIFRHEBORIASE. B
MROHEEZRIELTLET,

,/xl'““’

CRYO ARM300II T8 5 h 7=
EHRHFOMF L <ol

CRYO ARM3001I
(DM 300kV, cold-FEGHEM) (MRTIE 200kV, cold-FEGHRE &)

CRYO ARMZ200

2. BHRBLUDWHARERRESLUVT) -0 T77 )V VHRADHE
A, WELELIITHIIKRZICSNWTEEEN M TSU—8L
UNAZI—=T YD) —Z U IOWBD RSNz ET. 7HT
ITVHEILCERMBREMBRNLBR ) - JFz/mES
DI ENTRELLEDOTCNNE T, ZIT. HTHERBIMICEDTIN\D
BABIODPHARDORRELEIC. BERREER. FRAXT
Fh RAERGEZERLUTHRORERERFICHITDEY
tEMELLIIZDRBMCEGNDRRZEDTINEY, ZLTE
BETINOHRZBEOSMNICTDILET, BRERDMAZINSEL
BEREICDRITDIEZBELTNE Y,

FDS57000EX IN Cell EnSpire
- Analyzer 2000 =
= [semin
= | RAIE |
—
MEEDR ) —
— 2T HRIERTHE
Biomek NXP
\EERTRIE|
-
SREOLEME || LEMOMEND || mme=aie
BRECAAE || DREMETE || oirsrarty

AANEL ()]

Lecturer Kouta Mayanagi, Ph. D.

B OB INT EAMNBE(ES)]

Lecturer Tomohiro Yamashita, Ph. D.

14 4

e B S BE LT BX
Lecturer Mayanagl Lecturer Yamashita

[Research]

The department of drug discovery structural biology was newly
established in 2022 and consists of two groups: the cryo-EM group and
high-throughput screening group. The main targets of cryo-EM group
are macromolecular assemblies involved in transcription, translation,
DNA replication, and DNA repair. We utilize two latest cryo-EMs (CRYO
ARM300II & CRYO ARM200) installed in Structural drug discovery
center via Green-Pharma in 2022, for the structural analysis of these
complexes. Using Green Pharma Research Institute's multi-specimen
screening facilities, we search for hit compounds to alleviate pain or itch.
Above all, we will pursue initiatives based on the new strategy for drug
discovery called Green Pharma.
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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.
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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
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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. An exosome (50-150 nm size) which is released by a cell contains protein,

DNA and RNA. It has very important role for the communication between
the cells that it regulates gene expression in a recipient cell.
We study about the exosome-induced regulation because exosome
released from intestine, liver and kidney may be taken into the cell of blood
brain barrier and regulate the gene expression. We expect that exosome
derived from each cell can become the biomarker in the future.
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[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.

[RRHEX]

. 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).

. Tomonori KIMURA, Kenji HAMASE, Yurika MIYOSHI, Ryohei YAMAMOTO, Keiko
YASUDA, Masashi MITA, Hiromi RAKUGI, Terumasa HAYASHI, Yoshitaka ISAKA,
Chiral amino acid metabolomics for novel biomarker screening in the prognosis of
chronic kidney disease, Scientific Reports, 6, 26137 (2016).

. 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).

. 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).

. Hiroshi NARAOKA, Kenji HAMASE et al., Soluble organic molecules in samples of
the carbonaceous asteroid (162173) Ryugu, Science, 379, eabn9033 (2023).
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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
reactions that can effectively work in biological systems. ? Our
research projects would be able to contribute to establish new
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.

[KRHX]

1. Selective covalent targeting of SARS-CoV-2 main protease by
enantiopure chlorofluoroacetamide, Daiki Yamane, Satsuki Onitsuka,
Suyong Re, Hikaru Isogai, Rui Hamada, Tadanari Hiramoto, Eiji
Kawanishi, Kenji Mizuguchi, Naoya Shindo, Akio Ojida Chemical
Science, 13, 3027-3034 (2022).

2. Bicyclobutane Carboxylic Amide as a Cysteine-Directed Strained
Electrophile for Selective Targeting of Proteins, Keisuke Tokunaga,
Mami Sato, Keiko Kuwata, Chizuru Miura, Hirokazu Fuchida, Naoya
Matsunaga, Satoru Koyanagi, Shigehiro Ohdo, Naoya Shindo, Akio
Ojida /. Am. Chem. Soc., 142, 18522-18531 (2020).

3. Fluorescence Detection of Mitochondrial Fatty Acid Beta Oxidation
Activity in Living Cells, Shohei Uchinomiya, Naoya Matsunaga, Koichiro
Kamoda, Ryosuke Kawagoe, Shigehiro Ohdo, Akio Ojida Chemical
Communications, 56, 3023-3026 (2020).

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

SEFIELR ST
FFH &X (Ojda Akio)
TEL : 092-642-6596
FAX : 092-642-6601
E-mail : ojida@phar.kyushu-u.ac.jp
URL : http://bunseki.phar.kyushu-u.ac.jp/



EIRMEEIERZERE

International Chemical and Physical Pharmacy

AT MEERTF (L (ES)]

Associate Professor Mariko Aso, Ph.D.

EBR FREEET

Associate Prof. Aso

izl BRIBRZESKE. £EEMEPER4LREIZED
NTFRPIASKERE, EBRBERDFICHIcBHEEZTA
LIcERBEFRDFZRIWUHT ZEZ2BELTNET, HEZzE
DEREDFORE - SRBIVERIFADEAZTI. B5
NOWEBALEFRDFZRNWTEANIFOBS ZRANLY, HI
DEFECREDRENEICA TSI LZAELTNET,

1. BEEMZBR S FDERET B

BRIBRZRIFIDERDFCTHORRIT. AT EPER
ZRENICRHL. BEIDENER >TNET. OB
FREEZMITINACREEREZERET - G, BRET D/
AS<BDEREHZRENICTNE T, fleLTIIEXBHmS
FUBBRESALLZAIIKEZRBT. BHLAFKEDBE.
WEEDIREE. FIEICDBRITDMRZTOTNE T,

Protein modification at specific lysine residue
using reactive nucleic acids
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Design of bone-targeting therapeutics
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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 vyield
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.

[(KERAEX]

1. C. Gatanaga, B. Yang, Y. Inadomi, K. Usui, C. Ohta, K. Katayama,
H. Suemune, M. Aso, Site-specific turn-on fluorescent labeling of DNA-
interacting protein using oligodeoxynucleotides that modify lysine to
produce 5,6-dimethoxy-3-methylene-isoindolin-1-one, ACS Chem. Biol.
8, 2216-2221 (2016).

2. B. Yang, A. Jinnouchi, K. Usui, T. Katayama, M. Fujii, H. Suemune,
M. Aso, Bioconjugation of oligodeoxynucleotides carrying 1,4-dicarbonyl
groups via reductive amination with lysine residues, Bioconjugate Chem.
26, 1830-1838 (2015).

3. K. Shimoda, T. Mitsuoka, K. Ueda, H. Suemune, G. Hirai, M. Aso,
Synthesis of dendritic bisphosphonates as bone targeting ligands,
Tetrahedron Lett, 59, 4528-4531 (2018).

4. M. Kurita, Y. Higuchi, JW Mirc, S. Matsumoto, K. Usui, H. Suemune,
M. Aso, Synthesis and electron paramagnetic resonance studies
of oligodeoxynucleotides containing 2-N-tert-bututylaminoxyl-2’
-deoxyadenosines, ChemBioChem., 80, 6502-6508 (2015).

5.Y. S. Abe, S. Sasaki, The adduct formation between the thioguanine-
polyamine ligands and DNA with the AP site under UVA irradiated and
non-irradiated conditions, Bioorg. Med. Chem., 24, 910-914 (2019).
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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.

[fEEREmX]

. Takahiro lkazaki, Eri Ishikawa, Hiroto Tamashima, Hisako Akiyama,
Yusuke Kimuro, Makoto Yoritate, Hiroaki Matoba, Akihiro Imamura,
Hideharu Ishida, Sho Yamasaki, and Go Hirai*, Ligand-controlled
Stereoselective Synthesis and Biological Activities of 2-Exomethylene
Pseudo-glycoconjugates: Discovery of Mincle-Selective Ligands,
Angew. Chem. Int. Ed. e202302569 (2023).

2. Keiya Uezono, Risa Maeda, Makoto Yoritate, Hiroaki Matoba, Go
Hirai*, Modification of C3-position of 2,3-Dehydro-2-Deoxy-N-
Acetylneuraminic Acid with An Acetic Acid Equivalent, Chem. Lett. 52,
71-74 (2023).

3. Hiroki Yasutomi, Daiki Takeda, Makoto Yoritate*, Shuhei
Higashibayashi, Takeshi Sugai, Go Hirai, Transition-Metal-Free
-Selective C-Glycosylation of B-Glycosyl Boronate via Stereoretentive
1,2-Migration, Synlett 34, 347-352 (2023)

4. Takahiro Moriyama, Daiki Mizukami, Makoto Yoritate, Kazuteru Usui,
Daisuke Takahashi, Eisuke Ota, Mikiko Sodeoka, Tadashi Ueda,
Satoru Karasawa, Go Hirai*, Effect of Alkynyl Group on Reactivity in
Photoaffinity Labeling with 2-Thienyl-Substituted a-Ketoamide, Chem.
Eur. J. 28, 202103925 (2022)

5. Go Hirai*, Marie Kato, Hiroyuki Koshino, Eri Nishizawa, Kana Oonuma,
Eisuke Ota, Toru Watanabe, Daisuke Hashizume, Yuki Tamura,
Mitsuaki Okada, Taeko Miyagi, and Mikiko Sodeoka*, Ganglioside
GM3 Analogues Containing Monofluoromethylene-Linked Sialoside:
Synthesis, Stereochemical Effects, Conformational Behavior, and
Biological Activities, JACS Au 1, 137-146 (2021)
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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. Development of New Chemoselective Catalyses

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

4. Promotion of Drug Discovery Research with the “GreenPharma” Concept

5. Promotion of Digitalization-driven Transformative Organic Synthesis (Digi-
TOS)

[fEEREm]

1. “Functional Group Evaluation Kit for Digitalization of Information on the
Functional Group Compatibility and Chemoselectivity of Organic Reactions”
N. Saito, A. Nawachi, Y. Kondo, J. Choi, H. Morimoto, T. Ohshima, Bu/l. Chem.
Soc. Japan, accepted (doi:10.1246/bcs}.20230047).

2. “Organocatalytic Direct Enantioselective Hydrophosphonylation of
N-Unsubstituted Ketimines for the Synthesis of a -Aminophosphonates” K.
Yamada, Y. Kondo, A. Kitamura, T. Kadota, H. Morimoto, T. Ohshima, ACS
Catal., 13, 3158 (2023).

. “O- and N-Selective Electrophilic Activation of Allylic Alcohols and Amines in
Pd-Catalyzed Direct Alkylation” L. Lin, S. Kataoka, K. Hirayama, R. Shibuya, K.
Watanabe, H. Morimoto, T. Ohshima, Chem. Pharm. Bull., 71, 101 (2023).

4. "Ternary catalytic o -deuteration of carboxylic acids” T. Tanaka, Y. Koga,
Y. Honda, A. Tsuruta, N. Matsunaga, S. Koyanagi, S. Ohdo, R. Yazaki, T.
Ohshima, Nat. Synth., 1, 824 (2022).

5. “One-Pot Catalytic Synthesis of a -Tetrasubstituted Amino Acid Derivatives
via In Situ Generation of N-Unsubstituted Ketimines” Y. Kondo, Y. Hirazawa,
T. Kadota, K. Yamada, K. Morisaki, H. Morimoto, T. Ohshima, Org. Lett., 24,
6594 (2022).

. “a-Amino acid and peptide synthesis using catalytic cross-dehydrogenative
coupling” T. Tsuji, K. Hashiguchi, M. Yoshida, T. lkeda, Y. Koga, Y. Honda, T.
Tanaka, S. Re, K. Mizuguchi, D. Takahashi, R. Yazaki, T. Ohshima, Nat. Synth.,
1, 304-312 (2022).

“Catalytic Dehydrogenative B-Alkylation of Amino Acid Schiff Bases with

Hydrocarbon” T. lkeda, H. Ochiishi, M. Yoshida, R. Yazaki, T. Ohshima, Org.

Lett., 24, 369-373 (2022).
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[Research]

Our group aims to create chemistry that promotes interdisciplinary field
researches, such as pharmaceutical, medical, and life sciences, by exploring
molecular transformation chemistry. Specifically, we will develop organic
reactions triggered by various external stimuli to realize novel transformations
and precise modification and accelerate the creation of functional molecules
required in interdisciplinary fields. Based on the accumulated knowledge and
experience in organometallic chemistry, photochemistry, medicinal chemistry,
and computational chemistry, as well as collaboration with researchers across
disciplines, we will attempt to solve the challenging problems we face.

[(ERFAX]

1. Zhouen Zhang, Takashi Niwa, Kenji Watanabe, Takamitsu Hosoya,''C-
Cyanation of Aryl Fluorides via Nickel and Lithium Chloride-Mediated C-F Bond
Activation. Angew. Chem. Int. £d. 62, e202302956 (2023).

2. Takashi Niwa, Tsuyoshi Tahara, Charles E. Chase, Francis G. Fang, Takayoshi
Nakaoka, Satsuki Irie, Emi Hayashinaka, Yasuhiro Wada, Hidefumi Mukali,
Kenkichi Masutomi, Yasuyoshi Watanabe, Yilong Cui, Takamitsu Hosoya,
Synthesis of ''C-Radiolabeled Eribulin as a Companion Diagnostics PET Tracer
for Brain Glioblastoma. Bu/l. Chem. Soc. Jpn. 96, 283-290 (2023).

3. Takashi Niwa, Yuta Uetake, Motoyuki Isoda, Tadashi Takimoto, Miki Nakaoka,
Daisuke Hashizume, Hidehiro Sakurai, Takamitsu Hosoya, Lewis acid-mediated
Suzuki-Miyaura Cross-Coupling Reaction. Nat. Catal. 4, 1080-1088 (2021).

4. Motoyuki Isoda, Yuta Uetake, Tadashi Takimoto, Junpei Tsuda, Takamitsu
Hosoya, Takashi Niwa, Convergent Synthesis of Fluoroalkenes Using a Dual-
Reactive Unit. /. Org. Chem. 86, 1622-1632 (2021).

5. Takashi Niwa, Takamitsu Hosoya, Molecular Renovation Strategy for
Expeditious Synthesis of Molecular Probes. Bull. Chem. Soc. Jon. 93, 230-
248 (2020).
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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.

(XRAN]
1. Notomi R., Sasaki S. and Taniguchi Y.*, Nucleic Acids Res., 50, 1207 1-
12081 (2022)

2. Miyahara R., and Taniguchi Y.*, /. Am. Chem. Soc.,144, 16150-16156
(2022)

3. Shi H., Ishikawa R., Heh C.H. Sasaki S. and Taniguchi Y.*, /nt. J. Mol.
Sci., 22, 1274 (2021)

4. Wang L., Okamura H., Sasaki S. and Taniguchi Y.*, ChemComm., 56,
9731-9734 (2020)

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

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

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

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

9. Taniguchi Y*., Kikukawa Y and Sasaki S., Angew. Chem. Int. Ed. 54,
5147-5151 (2015)
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Molecular Biology of Cancer Chemotherapy
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[Research]
National Hospital Organization Kyushu Cancer Center is a regional center of

cancer medicine and cancer genomic medicine, in which clinical R&D is active

and many clinical trials are being run. Using information and biospecimens

collected/biobanked from cancer patients, we address the following research

questions:

1) Genomic instability: its significance in tumourigenesis and as a biomarker in
cancer medicine

2) Abnormality of DNA replication and repair causing genomic instability

3) DNA replication and repair as a mechanism of anticancer drugs

4) The reality of common genetic/genomic biomarkers in cancer medicine

5) Collaborative R&D with pharma/bio-companies for new biomarkers and new
NGS-based testings.

(XRAN]

1. Shioi S ef a/.: DNA polymerase delta Exo domain stabilizes mononucleotide
microsatellites in human cells. DNA Repair 108: 103216, 2021 doi: 10.1016/
j.dnarep.2021.103216

nN

. Shioi S et al.: Precision length determination and in silico simulation in PCR of
microsatellite repeat sequences. Electrophoresis 42: 1323-1332, 2021 doi:
10.1002/elps.202100021

Hayashida G et a/.: Differential genomic destabilisation in human cells with

@

pathogenic MSH2 mutations introduced by genome editing. Exp Cell Res 377:
24-35, 2019 doi: 10.1016/j.yexcr.2019.02.020

4. Wakasa K et a/.: Dynamic modulation of thymidylate synthase gene expression
and fluorouracil sensitivity in human colorectal cancer cells. PLOS ONE 10(4):
e0123076, 2015 doi:10.1371/journal.pone.0123076

. Nakao S et a/.. Efficient long DNA gap-filling in a mammalian cell-free system: A

o1

potential new in vitro DNA replication assay. Biochimie 95: 320-328, 2013

D

. Yoshida R et a/.. Concurrent genetic alterations in DNA polymerase proofreading
and mismatch repair in human colorectal cancer. Eur J Hum Genet 19: 320-325,
2011

. Oda S et al.: Two modes of microsatellite instability in human cancer: differential

~

connection of defective DNA mismatch repair to dinucleotide repeat instability.
Nucleic Acids Res 33: 1628-1636, 2005

8. 0da S et al.. Efficient repair of A/C mismatches in mouse cells deficient in long-
patch repair. EMBO J 19: 1711-1718, 2000
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[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
(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.

[RFREAEX]
. Okuda K et al. (2023) Pivotal role for S-nitrosylation of DNA methyltransferase
3B in epigenic regulation of tumorigenesis. Nature Communications 14(1):621.

nN

. 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

w

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

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.

(&)

. Uehara T et al. (2006) S-nitrosylated protein-disulfid e isomerase links protein
misfolding to neurodegeneration. Nature 441, 513-517.
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Clinical evidence-based drug discovery
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[Research]

The development of new drugs has been progressing rapidly since the human
genome has been deciphered. However, we are now facing a serious problem
of "target exhaustion," which means that we are rapidly running out of targets
to create new drugs, as well as the "death valley," where efficacy cannot be
found in clinical trials even though it is effective in animal models. In an attempt

B & =7 BAEEFEL]

Professor  Shuji Kaneko, Ph. D.
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Prof. Kaneko

to break through these barriers against drug discovery, our team has recently
proposed "clinical evidence-based drug discovery" utilizing patient medical
records. Pharmacology has long used adverse drug reactions to create models
of human pathological conditions in experimental animals. This is because the
phenotypes and pathogenic mechanisms of these models share significant
similarities with those of spontaneous human diseases. On the other hand,
a large amount of real-world data (RWD), including spontaneous reports of
adverse drug events and insurance claims, recently become available. Statistical
analysis of these data has made it possible to analyze the incidence of adverse
events that actually occur in patients and to accurately identify confounding
factors (e.g., concomitant medication) that influence their occurrence in a time
series analysis. Such pharmacological drug-drug interactions not only lead
to immediate drug repositioning, but also to the elucidation of adverse event
mechanisms and the discovery of new drug targets. Moreover, hypotheses
derived from human big data analysis are expected to have extremely high
clinical predictability. Currently, | am trying to develop a new research strategy
that looks at how to link RWD analysis to the discovery of new drug targets,
based on my past research experience, and even to RWD in electronic medical
records that will become available in the future.

[(ERHAEX]

Furuta H et al. Increased expression of glutathione peroxidase 3 prevents
tendinopathy by suppressing oxidative stress. Front Pharmacol 14:1137952,
2023.

Nozawa K et al. Lisinopril prevents bullous pemphigoid induced by dipeptidyl
peptidase 4 inhibitors via the Mas receptor pathway. Front /Immuno/
13:1084960, 2023.

Nagaoka K et al. Striatal TRPV1 activation by acetaminophen ameliorates
dopamine D2 receptor antagonist-induced orofacial dyskinesia. JC/ Insight
6:145632, 2021.
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Hello everyone, my name is Chuyuan Lu. | come from the province of Guangxi, in the
southwest of China. | arrived in Japan nearly five years 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.

Hello, everyone. | am Situo Zheng from Zhejiang, China. | have always wanted to
study abroad ever since | was a freshman, mainly because | want to experience a
new environment and get a new perspective on life. The chance came when | got
an offer to be a research student in Prof. Yonemitsu's Lab. As soon as | came to
Fukuoka in 2021, | fell in love with this laid-back city. Both the beautiful sea and
streetscape of downtown attracted me a lot. After half a year as a research student,
| began to study for my master's degree in Prof. Yonemitsu's Lab at the Graduate
School of Pharmaceutical Science. Prof. Yonemitsu and other staffs are very kind
and passionate. They gave me a lot of guidance on my experimental techniques
and scientific research ideas. After many times of explorations and discussions, |
determined my research orientation on immunotherapy. Besides, | can communicate
with many international students here to learn about different cultures and enhance
my understanding of the world. | believe that these years of study at Kyushu
University will be a precious memory of my life in Japan. If you want to be an excellent
researcher, come here and be a member.

| am looking forward to meeting more friends.
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