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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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HWRED U X LICERATEEREIEDFE L Y, BE. ZDHI
HEEBCEEICFATDH. M-EHEERRIBEBEERD
ZOMRDIEEEZHEDHTINET,
(4)EMBiRREICH T DiEFREIEREEBORITERIE

124 (Chronic Kidney Disease; CKD) (C& 2 EH#REDIE
TIIFEABEMHEES|ISRRILET, FHold. CKD DREETICH
WIFROEMREBEORRENMETLESYIV ANEETD Y
ZEBERAELT, IHARDIBHEDEL. BIROD G protein
coupled receptor 68 (GPR6B8) IZ&2 /A2 %', IBNHlEES
EDEEMICEDLEMN 'O IC. ZRENEABSHOHES FTH

BEHEGCFNESTHIEABEOAELELE, 51, BASH
ICU7- S @B A EIC. GOS2 2R & L= BRFEMSIE '),
GPR68 ZIZM & L= DS TRHE S, &\ D/#i/=7% CKD 34
BREZEOERETOCNET,

[Research]

In the Laboratory of Clinical Pharmacokinetics, we conduct research activities from

various perspectives, including:

i Drug discovery and structural analysis research using cryo-electron microscopy

i Development, evaluation, and application of new vaccine formulations for
emerging and re-emerging infectious diseases and cancers using Kyushu
University s original lipid nanoparticles

ii Development of a medical device that regulates the biological clock using
microcurrent stimulation

iv Analysis of inter-organ interaction mechanisms in chronic kidney disease and
drug discovery

[(ERAEX]

1. Yoshida Y, Hamamura K, Matsunaga N, et al. Int J Mol Sci. 27, 3436, 2026.

2. Li J, Hamamura K, Yoshida Y, Matsunaga N, et al. Front Pharmacol. 17,

1703176, 2026.

3. Tanihara T, Yoshida Y, Hamamura K, Matsunaga N, et al. J Biol Chem. 301,
110414, 2025.

. Yoshida Y, Hamamura K, Matsunaga N, et al. Theranostics. 15, 340-361, 2025.

. Matsuda M, Yoshida Y, Hamamura K, Matsunaga N, et al. BBRC. 752, 151470, 2025.

. Yoshida Y, Hamamura K, Matsunaga N, et al. Trans| Res. 269, 31-46, 2024.

. Yoshida Y, Hamamura K, Matsunaga N, et al. JPET. 388, 218-227, 2024.

. Yoshida Y, Hamamura K, Matsunaga N, et al. Int J Mol Sci. 25, 13009, 2024.
Hamamura K, Yoshida Y, Matsunaga N, et al. Int J Mol Sci. 25, 1846, 2024.

. Fukuoka K, Yoshida Y, Hamamura K, Matsunaga N, et al. BBRC. 675, 92-98, 2023.

. Yoshida Y, Hamamura K, Matsunaga N, et al. Nat Commun. 12, 2783, 2021.

. Matsunaga N, Yoshida Y, et al. BBRC. 513, 293-299, 2019.

. Matsunaga N, Hamamura K, Yoshida Y, et al. EBioMedicine. 13, 262-273, 2016.

. Hamamura K, Matsunaga N, Yoshida Y, et al. JBiol Chem. 291, 4913-4927, 2016.

©O© 00 ~N O O

>~ oo — o)

DEERE

#x B#E (Naoya Matsunaga)
TEL:092-642-6656
E-mail:matunaga@phar.kyushu-u.ac.jp
B BE (Kengo Hamamura)
TEL:092-642-4820
E-mail:hamamura@phar.kyushu-u.ac.jp
ESHEEE (Yuya Yoshida)
TEL:092-642-6658
E-mail:yoshida@phar.kyushu-u.ac.jp

EMEBEBFDE HP

10



11

BmREEFNH

Clinical pharmacy and Pharmaceutical care

HRHTIE. MRV REFHO>TEEMMZ)—FL. F—LE
BO—BELTHMIBERZBRTEDAMOEZHBEDENRZ
BiEL. BRFEIBICESELLTEDT —VICERZEVTHR -
BZzREALT\D,

1. BEERICEDRET FE7 S ZATRDOER N
RFHEDODMREERILTDDICIE. BEBL2ORE =TS
VADELENEETHD, BRH T, HIHOEFHZORIEE
BEEHELT BEBRENEL T —IRN—RZBRLT\D, £
DT—5%FRL. PREFP SV AREDERICHDEEPUS -
FHOBEER ML CZDERZRES ML, PRE7ZS 2@ L
ICEVF 7 BRERIC A BRRENT ASRDMEIL 2 BI5 Y,

2. MMM TADAZED TDM IZH DM EE R LD

BIUEBERSHRET DML

M TADAZEIZ, Therapeutic Drug Monitoring (TDM) Z&
SMAEEEEE, ZRICEDWWERERZTOZENHED
NTW2, LA L. RSV SOAYIRAEIILHETDHIE
MTANAZEIS, SEBRRICSITDUERH A+ ICHIISN
THod. MAREEZEET DI-HDBRKRIIIBIZY. HAREDME
BEEBICEAIDIBHREARL D, UHHTIE. RiEvOVIT
T4 — - BEDMERWCHRNM CANAED—FUNEEZME
L. RERRICBITDEBBOENMAPRE. BARMRE. BIEM. #f
AEBRLEEEARESNICHEITTDIET, IR TANAZEICSS
2 TDM OBEAMERIIL. BRIETVIOBEREZEEY,

3. B ACSEEEICHESEMER O INREILICETSME (KW

REELL)

IEBBEDERICK. HAEEREEICLDZLORIFRA YR
DAVNAREEE D= RHEREEES (FEOLUN - BRERE
BRE) IIDWTINWREBRABWRENEISNCTVEN. Zh
SOEIERIIBEDERELDLEITHL. BERIEFELDTZ
H. WEORSHILERELEISIN, ABEORGH HEHE 5 DER
HDELTEN HRH T, BRANZZILOEBEZNICEDN
FeXIEERDBEILICE LS. ERCRROBEN ST 7O0—F L. 8fE
BOLBNREBANARBBROERZHET,

4, FABBESLOYIVARZTDSEE - WEICATERS YT
YRS aZ VIR

NABRBY IV IRITIE. 2BOEEHENRDTDHETH
BHEICZEESLL. BEOFRICLEBFEERIITZIENHS
NTL\2, HNHTII. ERPLUVBRMREDONSHLISINSD
EEDANZZILEBRBL. BAREEROHBHLSENLEEHD
BRREFEETDOIET. BHEICERIRICE A B/ # AR AR ADIEL
ZB1E7,

5. N A BTV —H—DRBEETEBEA NI LICETDHE
MHABITIER, ARVESLERRATLREFRARDOEE
HD—D2Thd, HAMENRBEBANABICEREINDE, N
ABIDFHE I WD ABRIASEIRAITIBIEL. HTADMENZELL
TN ZETHMZEBLTNKEZEAOND, HRHTIL. BE
MR CERRIREZR T NAMBRORN AR ESZREEIC
BRHABER/NAFV—H—ZRRL. FINABIDHRZERRICHE
BIENTEDNABRORRZEETY,
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By # HEF SEMNEL(EF)]

Assistant Professor  Takashi Ogino, Ph. D.
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[Education and Research]

® Studies on leftover drugs to reduce medical expenses and improve
adherence.

® Studies on the development of simultaneous determination
methods of clinically used drugs for therapeutic drug monitoring.

® Studies on the mechanisms and prevention of chemotherapy-
induced peripheral neuropathy and hypersensitivity reactions.

® Drug repositioning research for cancer and sarcopenia therapies.

® Research to establish novel biomarkers for detecting resistance to
anti-cancer agents.

[(RREZ - X

. Protective Effects of Imeglimin Against Oxaliplatin-Induced Peripheral
Neurotoxicity: Evidence from In Vitro and In Vivo Studies.

Koura Y, Kinjo K, Mine K, Mori Y, Ueda M, Kaneko R, Kamiya Y, Sonoda T,
Mimata H, Fuijita S, Kawashiri T, Kobayashi D.
J Appl Toxicol. 2026; in press.

. Concomitant Use of DPP-4 Inhibitors May Prevent the Development of Oxaliplatin-
Induced Peripheral Neuropathy: A Retrospective Cohort Study.

Koura Y, Mine K, Fujita S, Kawashiri T, Mori Y, Ueda M, Kaneko R, Hirota T,
Uchida M, Kobayashi D.
Clin Trans/ Sci. 2026;19(2):e70500.

. Class effects of proton pump inhibitors in preventing oxaliplatin-induced peripheral
neurotoxicity.

Mori Y, Mine K, Kawashiri T, Koura Y, Ueda M, Kaneko R, Fujita S, Tsuruta A,
Koyanagi S, Kobayashi D.
J Pharmacol Sci. 2025;159(4):279-282.

4. Proton pump inhibitor concomitant use to prevent oxaliplatin-induced peripheral
neuropathy: Clinical retrospective cohort study.

Mine K, Kawashiri T, Mori K, Mori Y, Ishida H, Kudamatsu H, Fujita S, Uchida M,
Yamada T, Egashira N, leiri |, Koyanagi S, Ohdo S, Shimazoe T, Kobayashi D.
Pharmacotherapy. 2025;45(7):435-447.

. Possible prevention of paclitaxel-induced peripheral neuropathy by concomitant
use of a 1-receptor antagonist based on a retrospective study.

Mori K, Kawashiri T, Mine K, Ishida H, Mori Y, Ueda M, Koura Y, Fujita S, Tsuruta A,
Egashira N, leiri I, Koyanagi S, Shimazoe T, Kobayashi D.
Support Care Cancer. 2025;33(4):316.

. Paclitaxel-induced peripheral neuropathy in male rats attenuated by
calmangafodipir, a superoxide dismutase mimetic.

Kawashiri T, Mori K, Ishida H, Ueda M, Yao K, Nagahama F, Mine K, Mori Y,
Koura Y, Fujita S, Shimazoe T, Kobayashi D.
J Pharmacol Sci. 2025;157(1):8-11.

. The Effect of Diabetes Medication on the Scores of the GNRI and CONUT
Nutritional Indices: Cross-Sectional and Longitudinal Retrospective Studies.

Fujita S, Nagata K, Kinjo K, Mimata H, Sonoda T, Mine K, Kawashiri T, Hirota T,
Uchida M, Kobayashi D.
Clin Trans/ Sci. 2025;18(11):e70423.

. Ameliorating effects of cystine and theanine in a cancer cachexia mouse model.
Kudamatsu H, Kawashiri T, Mine K, Mori K, Inoue M, Ishida H, Uchida M,
Tsuchiya T, Kobayashi D, Shimazoe T.

J Pharmacol Sci. 2023;152(3):163-166.
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FAlIFnH e it

Pharmaceutics

EIEE (ES)]

Professor Satoru Koyanagi, Ph. D.

By % #HE BANEL(EZ)]

Research Associate Akito Tsuruta, Ph.D.

By # U EBELE(EF)]

Research Associate Tomoaki Yamauchi, Ph.D. g

3
B3 EE A

Bh 2 LU EB

Research Associate Tsuruta  Research Associate Yamauchi

HE oIE
Prof. Koyanagi

FRHF DB TS, EEHEED 24 SEBEBDOU I LZFHTD [
BEEt] DANZXLZEH - SERLC ERCAISIEZBEL
TEMRTRICIWIATIE Y, REEL. BERE - BIHERE - KIIE
RENEICROOSNDMA) X LDANW X LBAZBL T, HEN
BENEREA DBREREREND FORRZTOCTNET,

1. AT OS FREBICE D V-RHEEREEEDESE

REDERPHREICIIMAEDES ZRT EDONHDIENHDS
NTWEY, flIAdSmE. FOE. HELEDERRIS. ZhodD
ERN—HORDFEDEBFICBILLE T, TORDKREICE
5D 24 EEBOZES. EICEARKETZEBKRTD [FEHEx
FlIZEOTEIERISNET, —75. BRI —EHRERIC
LOTHM SN, BT, LR, REIBLMRE A WM/
RIBZBRLCNET, ZnolRISESDIBIE R ABREES
EICEREHLOTNET A HAMRBICIIREEBLMERN S DR
BrM@d oHlAanBFEELEY. NAMAIEPD-LT &EFEND
REFIVIRAVIDFERRL, CONFHREIELMABELED
PD-1 ICHEE T2 ERFIELMIRBOREMITHIBLET. TDIH.
PD-L1 & PD-1 D#EEZBEIDEA (REFTVIRAVINEE
) 3. BEEAOREESHRZEH LS ESIETHESHRZ
RELE Y, BARECIIINSESREBLMEROEENHTA
ZLERIRICEBL. BBFIYVIRAVMNEERELEDBERZ
EMCENBREMRERIECSDREI (VT (KEEERER
E) ICDWTIREIZETOTNET,

2. BIHRE O FREBICE D V-IBMRBORERNT EAE

FHNFDRE
NIVRZ DA VAR, FERFBICE DARHBRIEE. HAMBEDE

BANDEBREICEOTSIEEIEND [BAH] L—HOHDFEE
DRFEHICBEITDIEANMONTNEIA ZOANZILIIH
SMCEOTNE A, HMRETIE. BMEREHIEIOTRAIC 24
RREBHOZEENELDEHEAZRSNCTD TO—Fhofl
VVBBREND FORRZITOCTNET, F/ow [BE - RE] 245
EDREHICB ST FEy—7 Y MILIEEERRFEICEIL
EEMSA TS ) —RELEBLILRAERROERRL TN,

. EMHESSUEMDHBRFTOMB ) X LFHIEEBOR
g=7y7

—R&IZ. EOMRISIERBAULICHITD [EMPITHITDRETMH] &F
DERLICH TS [ERYDEE] ICLXO>THESNET, =5IC. &
BEMIANDEDBITIIRIN - 757 - K3 - FPEORIBRICLOTE
ELE T, EYDERTOEE) (FEWENRE) (IRATDIFLICELDOT
LZL. REBBUNDEDBITEICLEEEZRITLET, HAFR
ETIE. BHFHEEEBEBREL/I-E MROBEMBEZRVTE
MBEDOFIEEHDRBERPY NSV AR—5—DHB") X L]
ERBERTLCINE Y, £z, BONIEHEREBEIC. ENMIBIT
SEEBEIANI I EHRETDHEROBREZBIELTET,

HRREtOMAEEEZER FAL. ERANGH

SRR ST

IR E A~ D I
BIES—7 v EL TR

(FEmaROBEE)

[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.

(RIEDFEKHN]

1. Tsuruta A, Hirao N, Shibata M, Yoshida Y, Izumi Y, Shindo N, Shiiba
Y, Higashi K, Inoki T, Kai Y, Hiraoka Y, Yamauchi T, Ojida A, Bamba T,
Matsunaga N, Koyanagi S, Ohdo S; The circadian clock component BMAL1
enhances macrophage inflammation by nuclear translocation of peroxisomal
B -oxidation enzyme MFP2. Cell Rep 45: 117480, 2026.

2. Tsuruta A, Fujimoto M, Hiraoka Y, Taniguchi A, Shiiba Y, Inoki T, Yamauchi
T, Yoshida Y, Matsunaga N, Ohdo S, Koyanagi S; C-X-C chemokine receptor
CXCR4 mediates diurnal changes in the aggregation and dispersion of CD8+ T
cells within the tumor microenvironment. /nt J Cancer 158:1740-1754, 2026.

3. Yamauchi T, Fukuzaki R, Takahata Y, Okano Y, Suzuki K, Tsuruta A, Ohdo
S, Koyanagi S; Valine availability controls oncogenic cell-cycle progression
through translation of D-type cyclins. Biochem Pharmacol/ 246:117706,
2026.

4., Yasukochi S, Yamakawa W, Taniguchi M, Itoyama S, Tsuruta A, Kusunose N,
Yamauchi T, Nakamura R, Matsunaga N, Ohdo S, Koyanagi S; The circadian
clock component REV-ERBs is an analgesic target for cancer-induced tactile
pain hypersensitivity. / Meurosci, 45: €1969242025, 2025.

5. Inoki T, Tsuruta A, Masakado Y, Kai Y, Yoshida Y, Matsunaga N, Ohdo S,
Koyanagi S; N-acetyltransferase 10 promotes glioblastoma malignancy via
mRNA stabilization of Jumonji and AT-rich interaction domain containing 2. /
Biol Chem 301:108544, 2025.
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FAX 1 092-642-6613
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1. BHDHRFR
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RELBWVEANHEDZENZ2HYET. NAPERRK. &
REZEBELEHREEZHIZLDERETIE. BELULE
BaNB<BEoRY (BREEK). MRAMTERANELDL
DICBED2TLENET (POTAZ7)e FhlcBld. TDXASD
ZXLbZEBEOMCL. ILWERREOREZBELTNHNET,
BEENODEEESIE. MRICEODTEREMANTZONZE
T LAL. Z0BRBEICIIBRZ DI 7HRENEFEL. Z0
MEATILEREMNENERRE [HEESEEREB] ORR
THDZEZPOMICLTEE Lo SDICEREA. 77
RARRICHLTERL, BAE2ENSEMRICELTD
ZEHEBEOMICLE L. AIZBDMATIS. BEBEEOMRE
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BHNLEAERESES
------ >
RA=Vbe )0} 707 7o
e L LB IGF, By T

2. EHDWME

TRE-MRERICAKRSNDIEMNLESE I CMRLA
BRERICZLIWVRETY, HBREP—HORERBLEDEHIT
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ESICEAEDOREBICERENLAY, SOIEIVEANHTLE
WEY (EACBBOBER). UL, ZOEURGEADHRE
EEMANZZILIIFELADDOTCNERA. BEMLEBIF. RE
ZHULBIBLTZME-MRBRETIVVIRZBNWTHRZTT
L\ ZOVOIOBEREAT [ZXbOYAN EWDTU77H
RANRBICHIDTERLEL., EHESZERD. FEHDEBIE(LIC
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Assistant Professor Keita Kohno, Ph. D.
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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[/)

Tsuda et al., Trends Neurosci 46: 597-610 (2023)

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)

(~ 2020 &)

Nature Neurosci (2020), J Allergy Clin Immunol (2020), J Allergy Clin
Immunol (2019), Nature Rev Neurosci (2018), Nature Commun (2016),
Nature Med (2015), Nature Commun (2014), Cell Rep (2012), EMBO
J (2011), Brain (2011), PNAS (2009), Nature (2005), Trend Neurosci
(2005), Nature (2003)
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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

[R&RFwX]

1. Kato Y et al., Antioxidants. 15(1):38 (2025)

. Su C et al., Biomolecules. 15(2): 267 (2025)

. Nishimura A et al., Nature Commun. 16(1):276 (2025).

. Nishimura A et al., Redox Biol. DOI: 10.1016/j.redox.2024.103445
(2025).

. Kato . et al., Br J Pharmacol. DOI:10.1111/bph.16487 (2024).

. Cui Q. et al., Nature Commun. 15(1):2453 (2024).

. Kasamatsu S. et al., Science Adv. 9(33) eadg8631 (2023).

. Numaga-Tomita T. et al., Br J Pharmacol. 180(1):94-110 (2023).
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RREEEFDH T, MOBHEEICHHIDT)7HRO—1E
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BEMEBANZILBLUHBEREBDREANZXLZRSHIC
THIEZBELCNEY, MIcEDBERIE. MRRBOMIEE
BIZPCRIEICEMT DD F. BIUHMRERZEEIDIETY,

1. PAPOYM DB BREREEREIDNFANZILD
%8R8

IEEDORFICELY. 7 MOTA MIMRKEF DR, 27
T2ZDRERESSIOTEHDOREHLE, ZHRAKEEEBS N
SMIHDOTCEE e L L. ThODSHRIEHEZIADER
WERFRO T FIVEERRBICDONTIE, RETDICHEBENT
WEBA. FAeBId NS VRO T h—LBN. 70T 7 — L@,
CRRBIBIUAA-DVTBRMEE, BAVERMZRETDIE
T, PAMOTA MABBRBICEDIDICREL. WMTLTH
BEHNAZHREZRIETDOOMNIDONVTERIDIEZBELTL
ESER

2. £ERESSURBOREICSITDREZROEEIENA
FRORBEBERIT. FERORMRERE (K. MEREREE)
DEHZFECHBHRERNELMESNDEEZASNTNET, LA
L. MRCBBRERE EDEBRECEEL. EEBELRBDRE
EICEDELDBEEESZDDOME. FIEBEICIIANOTHEE
Ao FhfeBIE. FRZELZRMITDE T —ELT PR NOYA

PORENICEREZH T, BERERDIEDLSICHIFTENTNDDN %
BoMICTDEEBIC, RERBEOELICKISISEITNDER
DANZZXLRRZEELET,

[Research]

Our laboratory focuses on understanding the role of astrocytes, a
type of glial cell that is distributed throughout the brain and spinal
cord, to uncover the mechanisms that maintain homeostasis and the
pathogenesis of nervous system disorders. Our goal is to identify
molecules and cell populations that contribute to the novel therapeutic
targets and drug development for neurological diseases. We are
currently working on the following projects:

1. Elucidation of the molecular mechanisms defining the diverse
functions of astrocytes

2. Uncover the significance of humoral pathways in regulating
biological function and disease development

(KRR

1. Kohro Y et al., Mol Brain, 18(1):59 (2025)

2. lwasaki R, Kohro Y et al., Mol Brain, 17(1):25 (2024)

3. Kowk CHT, Kohro Y, Mousseau M et al., Front Immunol, 12:626884
(2021)

4. Kohro Y, Matsuda T, Yoshihara K et al., Nat Neurosci, 23(11):1376-
1387 (2020)

5. Kohro Y et al., Sci Rep, 5:14306 (2015)
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(1) 201203 PHTFI7HRELcRERMATRRZEBH
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o ZDIHICARIEBDT A TR ZICH LI EERBIRIC
HELTNET, ZORMRBELTHEIOST D AILADIA
BEORREZEEFZEIED/\T LRV MOMFEHES JORE
BEEOBEZEDT T,

(2) WNMAKZETEDDBRIERRBED—RELT, 7HT
DEORFARMERRZ VI F RREDRIRENCHTSZ
CEEHETT,

(3) IIFBEZERE T DHEBFRENI. REDEAREICLER
BARTY, FENBI S ABFRMBEMAEICEREL.
ELVEMZL TSI EZBI A, UBBAFEOEEL, B
FE (FICCOVID-19) ZHRELI. 721/ ATBFENEZ
BV ABgEZzERETOEAS IO I F REHIERUAE
HET,

X7

A=V T 7=V o—R B ERIREEFBEAEEL LA D,
(1)~(3) OEEHZBLCT AT ITRAEZEETESTO-N
IWIEBIEAM DB M ICETXEBICENZEANTINE
ENERS

[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

Aiff BRMEE (T3]

Professor Katsumi Maenaka, Ph.D.

BB A BRE

Prof. Maenaka

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 three 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.

(3) Structure-based drug design is necessary for current drug
development. Advanced cryo-electron microscopy is rapidly
developing and contributing remarkably. We will collaborate with
Hokkaido University for structure-based drug/vaccine design using
cryo-electron microscopes, especially targeting infectious diseases,
such as COVID-19.

In the global pharmacy division, we focus on developing human
resources capable of leading drug discovery research through the
activities (1)~ (3), as well as support for the strengthen of the

intellectual property strategies.

SEEEL
BB (Katsumi Maenaka)
BEARFKZREZHAT R
TEL:011-706-3970 FAX:011-706-4986
E-mail : maenaka@pharm.hokudai.ac.jp
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3. HMBIBSEDHBERI Y Z DHEZEIIDEHEICDEN D, =5
|ZBHRHHEID DNA RENTDD FHEBERETL TS,

[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.

[RFREAEX]

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

Katayama, T., et al., Regulation of the replication cycle : conserved and diverse regu-
latory systems for DnaA and or/C, 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)

Miyoshi, K., et al., Negative feedback for DARSZ-Fis complex by ATP-DnaA supports
the cell cycle-coordinated regulation for chromosome replication. Nucleic Acids Res.
49: 12820-12835 (2021)

Ozaki, S. et al., The Caulobacter crescentus DciA promotes chromosome replication
through topological loading of the DnaB replicative helicase at replication forks.
Nucleic Acids Res. 50:12896-12912 (2022)

Tsuruda, T. et al., Dynamic DnaA-DnaB interactions at 077C coordinate the loading and
coupled translocation of two DnaB helicases for bidirectional replication. Nucleic Acids
Res. 54: gkaf1474 (2026)
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[Research]

Our laboratory focuses on environmental toxicology, drug metabolism and
the biology of lysosomes. We are 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 mechanisms of sexual immaturity fixation in offspring by
maternal exposure to environmental chemicals and on the mechanisms
by which environmental chemicals attenuate dams' nursing. In the
Project 2, we are trying to establish a new concept: functional interaction
of drug-metabolizing enzymes. Cytochrome P450 (CYP) and UDP-
glucuronosyltransferase (UGT) have been thought to work separately.
However, our cumulative evidence suggests that a complex of drug-
metabolizing enzymes, including CYP and UGT, modulate their function
each other. In addition, Project 3 involves investigating the biology of
lysosomes (Project 3): cellular and molecular mechanisms regulating
lysosomal biogenesis and functions by comprehensive functional analysis
of lysosomal membrane proteins; molecular regulatory mechanisms of
intracellular protein degradation; molecular mechanisms for ageing and
neurodegenerative diseases.

[RRHEX]

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

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.

. UDP-Glucuronosyltransferase (UGT)-Mediated Attenuations of Cytochrome P450
3A4 Activity: UGT Isoform-Dependent Mechanism of Suppression. (2020), Br. J.
Pharmacol., 177: 1077-1089. Y. Miyauchi et al.

4. o - Lipoic acid eliminates dioxin-induced offspring sexual immaturity by improving
abnormalities in folic acid metabolism. (2023), Biochem. Pharmacol., 210:115490, M.
Yuan et al.

. Disulfide bond-mediated stabilization of the oligomers of UDP-
glucuronosyltransferase 2B7. (2025) J. Biol. Chem., 2301: 110502. Y.
Miyauchi et al.
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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.

[fEEREmX]

1. Chaingam, J. et al., Recombinant single-chain variable fragment-
based immunoassay for the authentication of Vietnamese ginseng via
quantitative detection of majonoside R2 (2026), J. Ginseng Res., 50(2),
100974.

2. Nuntawong, P. et al., Allelochemical from leaves of Juglans mandshurica
Maxim. and its transcriptomic effects in plants (2025), J. Agric. Food
Chem., 73(31), 19527-19538.

3. Sakamoto, S. et al., Metabolism of coclaurine into the WADA-banned
substance higenamine: A doping-relevant analytical evaluation of Kampo
extracts (2025), J. Nat. Med., 79(5), 1140-1153

4. Nuntawong, P. et al., An aptamer-based fluorometric method for the
rapid berberine detection in Kampo medicines (2024), Anal. Chim. Acta,
1318, 342930.

5. Chaingam, J. et al., Monoclonal antibody-based enzyme-linked
immunosorbent assay for quantification of majonoside R2 as an
authentication marker for Nngoc Linh and Lai Chau ginsengs (2024), J.
Ginseng Res., 48(5), 474-480.
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EWD3DDMAT —VZRDICRERDIAFRZTOCTNET,

1. ReEEDNASREROMREFIED 73 FHRIER - 8E
IBHRORAETHDREMRDNAITEBDRE THD, DNAZIEHE
ICHEETDEOHIC. BOTEBIBLEANZ X LZHRIIH DT
B, ZDRWEDFHIBOEAMIAZ, ORC. CDC6. Cdt1,
MCMEDRD FICERZHTITOT\D, INORBEHEANZX
LOBIEIFENAICDEN D, REIC, CAt1 EFEETDRETF
GRWD1AY #BHABGLFCHDILZRERR LI,
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2. BRAMLRARE S FRIBORRE : MeDREFIIBICEL
DAL ZIZBENTEY, ZOBANBEYICThNANER
BARRENFERIND, REEINLAREICSNTHONE
DHATMRUATRY VBLBERTH D, FICEBEIANLAEE
IZHENTIE. ATRAPBEETHD LA MBNTIND, L LZE
DFEAN ZZXLDFEMIIRIZB SN TEL . RIFDI2DER
fho, 77 AZBMREARFO—DTHDSLXAH, (W <D
DO ZPNHREICSNCEETHDIENBEONE
BOCElce ZEDRAFANZILDERERZEIEL TS,

3. 70VFUHIMHMEERNMAEHE BRI XIGEFHIED
HEEDRRPE : DNAKER N A FICBEROSNDZETOY
NN NT D (OYFEND), LAL., &FED
DNARIEHEEZEICIE. ZOUVAVTF UEEIIE2DIBY R
HHEZ T2, ZOHIEA DI LDRERE, 15ICHERBIAE
CHEEIANANEBICERAEBL\TITOT LD,
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ZEERR U, 22T, MCMB-QBEERIDRRICK DB A
MR ABIBFEICEHEAT D,

[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.

. Molecular mechanisms for SLX4-mediated cellular responses to

replication stress.

. Relationship between chromatin regulations and regulations of replication

initiation and replication stress response.

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

(RRFHX]

NEFERE

. Fujiyama H, Takafuji T, Kokubo R, Yanagi N, Mori Y, Tsutsui N, Okuyama Y,

Nakahara Y, Kiyono T, Katsuki Y, Yoshida K, Kosako H, Sugimoto N, Fujita M.
Diamond-Blackfan anemia gene product RPS19 counteracts SET to maintain
p53 transcriptional activity and tumor suppressor function. Ce// Rep. in press,
https://doi.org/10.1016/j.celrep.2026.117333.

. Higa M, Matsuda J, Fujii 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.

. 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")

. Morii I, 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”)

. 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.

. Kayama K, Watanabe S, Takafuji T, Tsuji T, Hironaka K, Matsumoto M,

Nakayama KI, 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.

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.
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Protein Drug Discovery
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NAZRIRT DI EICHEIIE I SATNE T, SREN DB
BERSFEEEFERBNTOBRZ RN T SIMFCENFELS
P HRREDAHL ST LA ERADHERLEICSNTRIMER
WEATICEDTINVE Y,

[Research]

The laboratory of Protein Drug Discovery 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.

CREE07

- Sato et al. (2026) Langmuir 42(15):10303-10313.

- Tagawa et al. (2026) Protein Sci. 35(4):e70522.

- Fernandez-Perez et al. (2026) J. Biol. Chem. 302:111224.
- Koseki et al. (2026) /. Med. Chem. 69(4):3902-3914.

- Nishimuta et al. (2025) Protein Sci. 35(1):e70404.

- Seki et al. (2025) J. Biol. Chem. 302:111012.

- Yokoo et al. (2025) J. Biol. Chem. 302:110975.

- Uto et al. (2025) Protein Sci. 34(7):e70189.

- Yamawaki et al. (2025) Sci. Rep. 15:19341.

- Kasahara et al. (2025) Polym. J. 57:923-930.

- Ujiie et al. (2025) /. Biol. Chem. 301:108176.

- Kasahara et al (2024) . Biol. Chem. 300:107989.

- Fernandez-Perez et al. (2024) Structure 32(12):2410-2421.
- Blackwell et al. (2024) eLife 13:RP100256.

- Insausti et al. (2024) ACS Appl. Mater. Interfaces 16(44):59934-59948.
- Senoo et al. (2024) Sci. Rep. 14:5374.

- Rujas et al. (2024) Biochem. Biophys. Acta 1866:184235.
- Yamazaki et al. (2023) . Biol. Chem. 299:105254.

- Senoo et al. (2023) Protein Sci. 32(9):e4744.

- Valenciano-Bellido et al. (2023) . Biol. Chem. 299:104927.
- Torralba et al. (2022) Commun. Biol. 5:1265

- Kinoshita et al. (2022) Prot. Sci. 31:e4450.

- Valenciano-Bellido et al. (2022) J. Biol. Chem. 298:101995.
- Yokoo et al. (2022) J. Biol. Chem. 298:101962.

- Takahashi et al. (2022) BBRC. 596:22-28.
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DDS (Drug Delivery System) D3&%8

[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 BII E5, I\ BT, BT EF, BKICHIIENRERROMHEE—HE

;.Q:.‘H’J‘b@?,%,ﬁ, Pharm Tech Japan, 34, 169-173 (2018)

® T. Yoshida, H. Kojima, Oral drug delivery systems applied to launched
products: value for the patients and industrial considerations. Mol.
Pharm., 20, 5312-5331(2023)

® H. Kojima, T. Yoshida, H. Kondo, K. Sako, Drug extended-release system
utilizing micelle formation of highly water-soluble drugs and a counter
polymer. Mol. Pharm., 20, 6056-6065 (2023)

® 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 EIRMA. X B, LUK R—. B E BEETILVIIDESLR, Drug
Delivery System, 32(5), 402-410 (2017)

o XAR B—, XH S I @A ot B, EPRMRICEEZRIZIRETF
DIERZRAEIZEFT, 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)

o ERERM, FHEZM, MENBERA ORI KM - BERINERESEH AR

B [#74FF7—773.5mgl MEIFE, Pharm Tech Japan, 30(7), 1217-

1220 (2014)

KXHHE, EHED,/NVOET—TOREFE, 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
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[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.

[(ERFAEX]

1. Aramaki S, Tanihara T, Yoshida Y, Matsunaga N, Ohdo S, Mayanagi
K, High-Resolution single particle analysis using a scintillator camera
XF416 on CRYOARMS3O0OIIl at 300 kV. J Struct Biol. 218: 108286
(2026).

2. Tanihara T, Yoshida Y, Ogino T, Terada Y, Tsurusaki F, Hamasaki K,
Otsuki K, Fukuoka K, Oyama K, Tsuruta A, Hamamura K, Mayanagi K,
Koyanagi S, Murakami Y, Ono M, Kuwano M, Ohdo S, Matsunaga N.
Microcurrent stimulation induces cell death in p53-mutant and 5-FU-
resistant breast cancer. J Biol Chem. 301(8):110414 (2025).

3. Teramoto T, Koyasu T, Yokogawa T, Adachi N, Mayanagi K, Nakamura
T, Senda T, Kakuta Y. Structural basis of transfer RNA processing by
bacterial minimal RNase P. Nat Commun.16: 5456 (2025).

4. Mayanagi K, Kiyonari S, Nishida H, Saito M, Kohda D, Ishino Y, Shirai
T, Morikawa K, Architecture of the DNA polymerase B-proliferating cell
nuclear antigen (PCNA)-DNA ternary complex. PNAS, 108, 1845-1849
(2011).

5. Mayanagi K, Kiyonari S, Saito M, Shirai T, Ishino Y, Morikawa K,
Mechanism of replication machinery assembly as revealed by the DNA
ligase-PCNA-DNA complex architecture. PNAS, 106, 4647-4652
(2009).

6. Murayama Y, Kurokawa Y, Mayanagi K, Iwasaki H, Formation and branch
migration of Holliday junctions mediated by eukaryotic recombinases.
Nature 451,1018-1021, (2008).

7. Ono T, Yamashita T, Kano R, Inoue M, Okada S, Kano K, Koizumi S,
Iwabuchi K, Hirabayashi Y, Matsuo |, Nakashima Y, Kamiguchi H, Kohro Y,
Tsuda M, GPR55 contributes to neutrophil recruitment and mechanical
pain induction after spinal cord compression in mice, Brain, behavior,
and immunity 110, 276-287 (2023)

8. Yamashita T, Kamikaseda S, Tanaka A, Tozaki-Saitoh H, Caaveiro JMM.,
Inoue K, Tsuda M, New Inhibitory Effects of Cilnidipine on Microglial
P2X7 Receptors and IL-1 B Release: An Involvement in its Alleviating
Effect on Neuropathic Pain. Cells 10 (2021)

9. Yamamoto S, Yamashita T, Ito M, Caaveiro JMM, Egashira N, Tozaki-
Saitoh H, Tsuda M, New pharmacological effect of fulvestrant to prevent
oxaliplatin-induced neurodegeneration and mechanical allodynia in rats.
International Journal of Cancer 145, 2107-2113 (2019)

10. Yamashita T, Tsuda M, Tozaki-Saitoh H, Inoue K, [Green Pharma: A
New Strategy for Drug Discovery in Academia by Targeting Glial Cells
and ATP Receptors]. Yakugaku Zasshi 138, 1027-1031 (2018)
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Clinical Pharmacology & Biopharmaceutics
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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. Translational/reverse-translational research for safer and more effective
cancer therapy

2. Personalized immunosuppressive therapy

3. PK/PD/PGx and drug transporters

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

5. Research aimed at improving routine clinical operations

[RREHX]

1. Nakamura S, Tajima S, Hirota T, Kato K, Akashi K, Uchida M. Impact of
lymphocyte p-glycoprotein activity on development of graft-versus-host
disease after stem cell transplantation. /nt / Hemato/. 2026 in press.

2. Kawashiri T, Yamamoto N, Fujiwara M, Shimizu T, Kobayashi D, Fujita S,
Shibata N, Hirota T, Uchida M. Impact of sodium-glucose cotransporter 2
(SGLT2) inhibitors on hematologic malignancy risk: Insights from Japanese
claims data. / Nat/ Cancer Inst. 2026 in press.

3. Matsukane R, Minami H, Fujimori N, Ueda K, Komori Y, Takamatsu
Y, Ueda T, Kimura M, Matsuzaki C, Tanaka T, Morito A, Kuwahara S,
Hashimoto M, Hirai S, Yokoyama T, Ishida S, Hirota T, Ogawa Y, Uchida
M. Prospective study of anamorelin in pancreatic cancer cachexia: Clinical
and translational insights into response heterogeneity. Clin Nutr. 2026
58:106581.

4. Tajima S, Ono M, Kawazoe Y, Noguchi H, Shigematsu T, Ogino T,
Nakamura S, Nakamura T, Kaku K, Hirota T, leiri I, Uchida M. Identification
of Urinary Exosomal microRNAs Associated With Subclinical Acute T-Cell-
Mediated Rejection in Kidney Transplant Recipients. Clin Trans/ Sci.
2026;19(5):e70572.

5. Minami H, Matsukane R, Yasukochi S, Hirota T, Uchida M. Comprehensive
Analysis of Detection Triggers for Immune-Related Adverse Events:
Implications for Patient Education and Management. JCO Oncol Pract.
2026;22(3):463-473.

6. Mine K, Kawashiri T, Mori K, Mori Y, Ishida H, Kudamatsu H, Fujita S,
Uchida M, Yamada T, Egashira N, leiri |, Koyanagi S, Ohdo S, Shimazoe T,
Kobayashi D. Proton pump inhibitor concomitant use to prevent oxaliplatin-
induced peripheral neuropathy: Clinical retrospective cohort study.
Pharmacotherapy. 2025;45(7):435-447.

7. Matsukane R, Nakamura S, Minami H, Tsubouchi K, Yoneshima Y, Hata K,
Yasukochi S, Suetsugu K, Okamoto |, Hirota T. Krebs von den Lungen-6
surveillance in immune checkpoint inhibitor-induced pneumonitis. /
Immunother Cancer. 2024;12(12):e010114.

8. Uchida M, Ishida S, Mochizuki E, Ozawa N, Yonemitsu H, Ochiai H,
Nakamura H, Kawashiri T, Watanabe H, Tsuji T, Suetsugu K, Kato K,
Egashira N, Akashi K, leiri I. Risk Factor for Rash in Patients Receiving
Cytarabine and Idarubicin Induction Therapy for Acute Myeloid Leukemia.
Cancer Diagn Progn. 2024,4(5):617-622.

9. Uchida M, Ishida S, Mochizuki E, Ozawa N, Yonemitsu H, Ochiai H,
Nakamura H, Kawashiri T, Kato K, Egashira N, Akashi K, leiri . Development
of Real-world Data-based Medication Instruction Sheet for Acute Myeloid
Leukemia Patients Receiving High-dose Cytarabine Consolidation Therapy.
Anticancer Res. 2023:43(7):3321-3329.
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[Research]

Our department conducts translational research that seamlessly
integrates every phase of scientific investigation—from molecular
analysis and animal experiments to large-scale medical data analysis,
epidemiological studies, clinical trials, and real-world implementation
projects. Currently, we are focusing on understanding the mechanisms
of adverse effects associated with novel therapies, particularly in cancer
immunotherapy. Starting from the molecular mechanisms, we aim to
identify risk factors, construct predictive models for adverse event onset,
and ultimately develop preventive and therapeutic agents. We strive to
establish new therapeutic strategies that contribute to better adverse
event management in clinical practice. Furthermore, we are actively
building a prospective clinical trial infrastructure in collaboration with local
governments. Through this initiative, we promote genetic testing projects
and support self-medication practices by scientifically evaluating dietary
supplements and health foods. Our objective is to provide evidence-
based strategies for public health improvement and to help prevent
potential health risks before they arise.

[fEE&REmX]

1. Sayer M, Hamano H, Nagasaka M, Lee BJ, Doh J, Patel PM, Zamami Y,
Ozaki AF ; Time dependent predictors of cardiac inflammatory adverse
events in cancer patients receiving immune checkpoint inhibitors.
Cardiooncology 11:40, 2025.

2. Ozaki AF, Sayer M, Hamano H, Nagasaka M, Lee BJ, Doh J, Nagvi A,
Nowrouzi N, Zamami Y, Patel PM ; Incidence and survival outcomes of
myocarditis and pericardial diseases associated with immune checkpoint
inhibitor therapy. Cardiooncology 11:26, 2025.

3. Hagiya H, Osaki Y, Yamamoto M, Niimura T, Harada K, Higashionna
T, Hamano H, Zamami Y, Hinotsu S, Koyama T ; Global trends of
seasonal influenza-associated mortality in 2001-2018: A longitudinal
epidemiological study. / /nfect 87:e54-e57, 2023.

4. Mitsuboshi S, Hamano H, Niimura T, Ozaki AF, Patel PM, Lin TJ, Tanaka
Y, Kimura [, lwata N, Shiromizu S, Chuma M, Koyama T, Yamanishi
Y, Kanda Y, Ishizawa K, Zamami Y ; Association between immune
checkpoint inhibitor-induced myocarditis and concomitant use of thiazide
diuretics. /nt J Cancer 153:1472-1476, 2023.

5. Sakurada T, Nokihara H, Koga T, Zamami Y, Goda M, Yagi K, Hamano
H, Aizawa F, Ogino H, Sato S, Kirino Y, Goto H, Nishioka Y, Ishizawa K ;
Prevention of pemetrexed-induced rash using low-dose corticosteroids:
A phase Il study. Oncologist 27:e554-e560, 2022.

6. Chuma M, Nakamoto A, Bando T, Niimura T, Kondo Y, Hamano H,
Okada N, Asada M, Zamami Y, Takechi K, Goda M, Miyata K, Yagi
K, Yoshioka T, Izawa-Ishizawa Y, Yanagawa H, Tasaki Y, Ishizawa K ;
Association between statin use and daptomycin-related musculoskeletal
adverse events: A mixed approach combining a meta-analysis and a
disproportionality analysis. Clin Infect Dis 75:1416-1422, 2022.

7. Hamano H, lkeda Y, Goda M, Fukushima K, Kishi S, Chuma M,
Yamashita M, Niimura T, Takechi K, Imanishi M, Zamami Y, Horinouchi
Y, Izawa-Ishizawa Y, Miyamoto L, Ishizawa K, Fujino H, Tamaki T, Aihara
Kl, Tsuchiya K ; Diphenhydramine may be a preventive medicine against
cisplatin-induced kidney toxicity. Kiadney int 99:885-899, 2021.
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[Research]
Lipids and their metabolites are highly susceptible to oxidation through
chain reactions initiated by lipid radicals, leading to the formation of lipid
peroxidation products such as the electrophilic aldehydes 4-hydroxynonenal
and malondialdehyde. These reactive products can modify cellular
macromolecules, triggering inflammation, apoptosis, and other forms of cellular
damage. Developing methods to detect and neutralize these initiating radicals
and oxidized lipids is critical for advancing our understanding of disease
mechanisms and identifying novel therapeutic strategies. In our laboratory,
several research projects are currently underway to address these challenges:
1. Biological functions mediated by oxidized lipids, including cell death and
inflammatory responses
2. Detection, structural characterization, and visualization of oxidized lipids
and their metabolites
3. Mechanistic insights into the role of oxidized lipids in disease progression
and their potential as therapeutic targets in drug discovery

[RFREAEX]

. Tajima M, Hao H, Zhang B, Matsuoka Y, Sonomura K, Imami K, Isobe Y, Maeda

R, Lin'Y, Shimba A, Kato R, Cruz PHC, Washizu S, Ikejiri Y, Morinibu A, Barker CS,

Seita J, Wu Y, Ito S, Narushima S, Nakano R, Maruya M, Kobayashi W, Narayanan

SSP, Shaheen J, Neyama H, Yamada KI, Arita M, Sugiura Y, Fagarasan S. Purine

salvage pathway protects CD8+ T cells from metabolic stress. Nat /mmunol.

27,1026-1038, 2026.

Saimoto Y, Kusakabe D, Morimoto K, Matsuoka Y, Kozakura E, Kato N, Tsunematsu

K, Umeno T, Kiyotani T, Matsumoto S, Tsuji M, Hirayama T, Nagasawa H, Uchida K,

Karasawa S, Jutanom M, *Yamada KI. Lysosomal lipid peroxidation contributes to

ferroptosis induction via lysosomal membrane permeabilization. Nat Commun. 16,

: 3554, 2025.

Mori R, Abe M, Saimoto Y, Shinto S, Jodai S, Tomomatsu M, Tazoe K, Ishida M,

Enoki M, Kato M, Yamashita T, Itabashi Y, Nakanishi I, Ohkubo K, Kaidzu S, Tanito

M, Matsuoka Y, Morimoto K, Yamada KI. Construction of a screening system for

lipid-derived radical inhibitors and validation of hit compounds to target retinal and

cerebrovascular diseases. Redox Biol. 73:103186, 2024.

4. Yamada N, Karasawa T, Ito J, Yamamuro D, Morimoto K, Nakamura T, Komada T,
Baatarjav C, Saimoto Y, Jinnouchi Y, Watanabe K, Miura K, Yahagi N, Nakagawa K,
Matsumura T, Yamada Kl, Ishibashi S, Sata N, Conrad M, Takahashi M. Inhibition
of 7-dehydrocholesterol reductase prevents hepatic ferroptosis under an active
state of sterol synthesis. Nat Commun. 15(1):2195, 2024.

. Mishima E, Ito J, Wu Z, Nakamura T, Wahida A, Doll S, Tonnus W, Nepachalovich
P, Eggenhofer E, Aldrovandi M, Henkelmann B, Yamada Kl, Wanninger J, Zilka O,
Sato E, Feederle R, Hass D, Maida A, Mourdo AASD, Linkermann A, Geissler EK,
Nakagawa K, Abe T, Fedorova M, Proneth B, Pratt DA, Conrad M. A non-canonical
vitamin K cycle is a potent ferroptosis suppressor. Mature. 608(7924):778-783,
2022.

. Matsuoka Y, Takahashi M, Sugiura Y, Izumi Y, Nishiyama K, Nishida M, Suematsu M,
Bamba T, Yamada KI. Structural library and visualization of endogenously oxidized
phosphatidylcholines using mass spectrometry-based techniques. Nat Commun.
12(1):6339, 2021.

7. Yamada K, Mito F, Matsuoka Y, 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.
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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.

(XRAN]

. 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, Anal. Chem., 91, 11569-11575
(2019).

no

. Hiroshi NARAOKA, Aogu FURUSHO, Kenji HAMASE et al., Soluble organic
molecules in samples of the carbonaceous asteroid (162173) Ryugu, Science,
379, eabn9033 (2023).

w

. Chiharu ISHII, Rin MORINAGA, Miho TAKAHASHI, Masashi MITA, Takeyuki
AKITA, Kenji HAMASE, Development of a three-dimensional HPLC system for
acidic amino acid enantiomers and determination of their amounts in mice lacking
D-aspartic acid oxidase activity, /. Pharm. Biomed. Anal. Open, 1, 100004 (2023).

4. Chiharu ISHII, Kenji HAMASE, Two-dimensional LC-MS/MS and three-dimensional
LC analysis of chiral amino acids and related compounds in real-world matrices, /.
Pharm. Biomed. Anal., 235, 115627, (2023).

(2]

. Chiharu ISHII, Takeyuki AKITA, Tomonori KIMURA, Shinsuke SAKAI, Masashi
MITA, Tomomi IDE, Yoshitaka ISAKA, Kenji HAMASE, Evaluation of individual
variation of D-amino acids in human plasma by a two-dimensional LC-MS/MS
system and application to the early diagnosis of chronic kidney disease, Anal.
Chem., 96, 4876-4883 (2024).
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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.

[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).
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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
We developed artificial nucleic acids which modify proteins at specific
lysine residue to introduce useful functions such as fluorescence and to
yield protein-DNA conjugate. We also designed environment-sensitive
fluorophores to monitor protein-interaction using modified proteins
through changes in fluorescence.

(2) Site-specific protein modification for development of Biodrugs
We are developing functional molecules for targeted drug delivery and
drug release under specific environment to incorporate them into proteins,
based on our lysine modification chemistry.

[RFREAEX]

1.Y. Liu, Y. Abe-Sadamatsu, C. Ohta, Y. Pei, M. Aso, 3-Ethylidene-
6-dimethylaminoisoindolin-1-one formed via amine modification, a
solvatochromic fluorophore for turn-on labeling with enhanced stability,
Tetrahedron, 10.1016/j.tet.2025.135003.

2. M. Aso, C. Ohta, Y. Liu, K. Sasaki-Tabata, Y. Abe-Sadamatsu,a
C. Gatanaga,Y. Wang, Y. Pei, G. Gao, T. Katayama, Y. Taniguchi,
Shigeki Sasaki, Design and synthesis of an environment-sensitive
3-methyleneisoindolin-1-one fluorophore for labeling DNA-interacting
proteins, Org. Biomol. Chem., 22, 7231-7239 (2024).

3. 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).

4. 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).

5. 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).
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[Research]

Our group focuses on research projects based on synthetic organic
chemistry. We design, synthesize, and biologically evaluate new
bioactive molecules based on natural products and biomolecules. In
particular, we develop functional glycan analogs, including C-glycoside-
type and 2’ -exomethylene-type pseudo-glycans, as molecular tools to
study and modulate the functions of glycoconjugates.

[RRHEX]

1. Suzuka Chiba, Wakana Kusuhara, Eri Ishikawa, Makoto Yoritate*,
Taishi Miura, Kazushi Maeda, Haruto Takamura, Hiroaki Matoba, Sho
Yamasaki, Go Hirai*, Linkage-Editing of B-Glucosylceramide and (8
-Glucosylcholesterol: Development of B-Selective C-Glucosylation and
Potent Mincle Ligands, /. Am. Chem. Soc. 148, 3316-3326 (2026).

2. Rintaro Nakahashi, Hiroaki Matoba,* Yuki Sakai, Taishi Miura, Takahiro
Moriyama, Makoto Yoritate, Sho Yamasaki, Go Hirai*, Linkage-Editing
of 6,6’ -Diacyl Neotrehalose and Evaluation of Mincle Activation Ability,
Chem. Asian J. 21, e70412 (2025).

3. Takahiro Moriyama, Makoto Yoritate, Naoki Kato*, Azusa Saika,
Wakana Kusuhara, Shunsuke Ono, Takahiro Nagatake, Hiroyuki
Koshino, Noriaki Kiya, Natsuho Moritsuka, Riko Tanabe, Yu Hidaka,
Kazuteru Usui, Suzuka Chiba, Noyuri Kudo, Rintaro Nakahashi,
Kazunobu lgawa, Hiroaki Matoba, Katsuhiko Tomooka, Eri Ishikawa,
Shunji Takahashi, Jun Kunisawa, Sho Yamasaki, Go Hirai*, Linkage-
Editing Pseudo-Glycans: A Reductive a-Fluorovinyl-C-Glycosylation
Strategy to Create Glycan Analogs with Altered Biological Activities /.
Am. Chem. Soc. 146, 2237-2247 (2024).

4. Takahiro Ikazaki, Eri Ishikawa, Hiroto Tamashima, Hisako Akiyama,
Yusuke Kimuro, Makoto Yoritate, Hiroaki Matoba, Akihiro Imamura,
Hideharu Ishida, Sho Yamasaki, Go Hirai* Ligand-controlled
Stereoselective Synthesis and Biological Activities of 2-Exomethylene
Pseudo-glycoconjugates: Discovery of Mincle-Selective Ligands,
Angew. Chem., Int. Ed. 62, e202302569 (2023).

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)

[ERFAEX]

1. “Sc(0Tf)3-Catalyzed C-C Bond Cleavage of Unactivated Acylazaarenes with
1,2-Diamines to Afford Azaarenes and Imidazoles” B. Pang, H.-L. Xin, J. Choi,
H. Morimoto, T. Ohshima, Org. Lett. 27, 2075 (2025).

2. "a,/-Dehydroamino Acid Synthesis through Proline-Catalyzed Aldol
Condensation with a Glycine Schiff Base” J. Sawamura, D. leiri, R. Yazaki, T.
Ohshima, Precis. Chem. 2, 14 (2024).

. “Evaluation of functional group compatibility and development of reaction-
accelerating additives in ammonium salt-accelerated hydrazinolysis of amides”
J. Choi, A. Nawachi, N. Saito, H. Morimoto, T. Ohshima, Front. Chem. 12,
1378746 (2024).

. “Primary Allylic Amine Synthesis via Pd-Catalyzed Direct Amination of Allylic
Alcohols with Ammonium Acetate” S. Kataoka, H. Morimoto, T. Ohshima, /.
Org. Chem. 89, 10693 (2024).
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. “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).

D

. “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).

“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 96, 465 (2023).

~
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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. Takashi Niwa, Yamato Ezo, Satoshi Fukuda, Kenji Watanabe, Isao
Kii, Takamitsu Hosoya, Photoirradiation-Promoted /jpso-Azidation of
1-Aryltriazenes. Org. Lett. 27, 13192-13197 (2025).

2. 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).

3. Takashi Niwa, Tsuyoshi Tahara, Charles E. Chase, Francis G. Fang, Takayoshi
Nakaoka, Satsuki Irie, Emi Hayashinaka, Yasuhiro Wada, Hidefumi Mukai,
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).

4. 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).

5. Takashi Niwa, Takamitsu Hosoya, Molecular Renovation Strategy for
Expeditious Synthesis of Molecular Probes. Bull. Chem. Soc. Jpon. 93, 230-
248 (2020).
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Reaction-Driven Drug Discovery
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[Research]

Established in 2025, our group, in collaboration with the Laboratory of
Molecular Synthetic Pharmaceutical Chemistry, aims to develop innovative
synthetic methodologies that enable access to previously inaccessible
molecules with unique structures, functions, and bioactivities—contributing to
advances in drug discovery and life science research.

1. Catalytic Generation of Reactive Intermediates

Radicals and carbenes are highly useful intermediates in organic synthesis,
but their generation often requires pre-activation of substrates. We have
developed a direct catalytic method for radical generation from nitroalkanes.
This approach allows for seamless integration of radical formation and efficient
functionalization of their carbon skeletons. Currently, we are exploring new
chemistry in catalytic activation of stable inorganic compounds and upcycling
of waste materials into pharmaceutically valuable molecules.

2. Efficient Synthesis of Biologically Active Molecules

Biomolecules and natural products typically feature densely functionalized, 3D
structures that are crucial for their biological activity. However, the selective
synthesis of such complex molecules remains a major challenge. Our research
focuses on the development of novel synthetic methodologies that enable
direct and selective transformations, aiming to provide streamlined access to
structurally and functionally unique molecules for biomedical applications.

[(ERFAEX]
1. Ayumi Osawa, Kento Uemura, Shuji Murakami, and Yoshiaki Nakao Photocatalytic
Denitrative Alkenylation of Nitroalkanes, Org. Lett. 2024, 26, 10218-10223.

2. Ayumi Osawa, Maanashaa Balasubramanian, and Yoshiaki Nakao Reductive
Homologation of Nitroalkanes via Denitrative Aminoalkylation, Org. Lett. 2024,
26, 9046-9050.

3. Myuto Kashihara, Kohei Kosaka, Nao Matsushita, Shunta Notsu, Ayumi Osawa,
and Yoshiaki Nakao Catalytic Generation of Radicals from Nitroalkanes, Syn/ett
2023, 34, 1482-1486.
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Molecular Synthetic Pharmaceutical Chemistry
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[Research]

In our lab, we develop new drugs and functional materials through the design
and synthesis of molecules. Our work focuses on constructing compounds
that are difficult to access using traditional methods, especially those with
novel structures and unique functions. To accelerate innovation, we actively
collaborate with researchers in chemistry, pharmaceutical sciences, and related
fields. We are also exploring highly reactive radical species, with a particular
focus on the catalytic control of carbon and nitrogen radicals. By harnessing
the unique reactivity of these radical-based transformations, we create
functional molecules with unique properties that are useful in drug discovery,
materials science, and other fields.

(RRFHX]

. Tsukushi Tanaka, Yunosuke Koga, Yusaku Honda, Akito Tsuruta, Naoya

Matsunaga, Satoru Koyanagi, Shigehiro Ohdo, Ryo Yazaki, Takashi Ohshima,
Ternary catalytic a-deuteration of carboxylic acids. Nat. Synth. 1, 824-830
(2022).

. Taro Tsuji, Kayoko Hashiguchi, Mana, Yoshida, Tetsu lkeda, Yunosuke Koga,

no

Yusaku Honda, Tsukushi Tanaka, Suyong Re, Kenji Mizuguchi, Daisuke
Takahashi, Ryo Yazaki, Takashi Ohshima, a -Amino Acid and Peptide Synthesis
using Catalytic Cross-Dehydrogenative Coupling. Nat. Synth. 1, 304-312
(2022).

. Yohei Matsumoto, Jun Sawamura, Yumi Murata, Takashi Nishikata, Ryo Yazaki,

w

Takashi Ohshima, Amino Acid Schiff Base Bearing Benzophenone Imine as a
Platform for Highly Congested Unnatural a -Amino Acid Synthesis. /. Am. Chem.
Soc. 142, 8498-8505 (2020).

4. Tsukushi Tanaka, Ryo Yazaki, Takashi Ohshima, Chemoselective Catalytic a
-Oxidation of Carboxylic Acids: Iron/Alkali Metal Cooperative Redox Active
Catalysis. /. Am. Chem. Soc. 142, 4517-4524 (2020).
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[Research]

Addressing the global women’ s health gap—particularly in cardiovascular
health—presents a trillion-dollar opportunity to improve lives and economies by
2040. In Japan, closing this gap is estimated to extend the healthy lifespan of
the population by 1.3 million years. Given that cardiovascular diseases impose
a massive burden on healthy life years, my research establishes “Sex-specific
Pharmacology” as a critical framework to ensure drug safety and efficacy
through mechanistic rigor.

The scientific foundation of my work lies in the regulation of the repolarization

BEHER Bl #FIELESR)]

Visiting Professor Junko Kurokawa, Ph.D.
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Visiting Prof. Kurokawa

plateau, where the stability of cardiac rhythm depends on a precarious
balance of ion channel currents. Building on our findings in congenital long QT
syndrome, we have demonstrated that autonomic regulation and sex hormonal
regulations are primary systemic determinants of this balance. These insights
suggest that both disease pathophysiology and druginduced cardiotoxicity are
governed by fundamental sex-specific mechanisms. My objective is to translate
these findings into a theoretical foundation that incorporates biological sex into
the optimization of drug therapy.

Currently, we are expanding this framework to address other critical areas of
drug discovery, such as the pathophysiology of sepsis-induced cardiomyopathy
and the sex-specific regulation of renal transporters. To support the clinical
application of these findings, human iPS cell technology and in silico models
are utilized to evaluate human-specific physiological responses toward the

realization of precision medicine..

[(ERAEX]

Kurokawa J, Kodama M, Clancy CE and Furukawa T.: Sex hormonal regulation
of cardiac ion channels in druginduced QT syndromes. Pharmacology &
Therapeutics, 168: 23-28, 2016.

Yang PC, Kurokawa J et al.: A multiscale computational modeling approach
predicts mechanisms of female sex risk in the setting of arousal-induced
arrhythmias. / Physiol (Lond.), 595: 4695-4723, 2017.

Nagasawa S, Kodama M et al.: Sex differences in the functional morphology
of coronary arteries in embryonic mice. Am J Physiol Heart Circ Physiol 327:
H1390-H1399, 2024.
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[Research]
Regulatory science is the Science that adjusts the products of “science and

technology” to the most desirable form for incorporating them into human
life. Pharmaceutical is approved when its benefits outweigh its risks after
evaluating their risk-benefit balance by regulatory authorities. The goal of
regulatory science is to establish methods for assessing the risks and benefits of
pharmaceuticals and to reflect these methods/the knowledge into administrative

guidelines for drug approval reviews. When new technologies like iPS cells

emerge and their differentiated cells are developed as regenerative medicine
products without administrative guidelines, it is unclear what kind of evaluation
should be conducted and how its development should proceed for application
of the product. Regulatory science is crucial for smoothly developing drug
candidates to products and ensuring their safety in post-market. Our laboratory
primarily focuses on research related to the development and administrative
use of biomarkers that enable early detection of drug adverse effects, and
research on the development and administrative use of evaluation methods for

radiopharmaceuticals.

[RFREAEX]

1. Saito K, et al. Identification and characterization of three novel biomarkers
for mixed/cholestatic drug-induced liver injury. Hepatol/ Res. 56:111-124,
2026.

2. Tohkin M et al. Japan' s perspective on facilitating drug development
through Asian cooperation in multi-regional clinical trials: Insights from
regulatory research. Clin Trans/ Sci. 18:e70347, 2025.

3. Tanaka Y et al. Japanese medicinal drug labeling for use in the clinical
setting as informed by pharmacogenomic data on cytochrome P450
enzymes obtained from in silico studies. Drug Metab Pharmacokinet.
64:101496, 2025.

4. Ito T et al. Recent Trends in radiopharmaceuticals: Focused on drug
delivery to the targeted tissues. Mo/ Pharm. 22:5227-5243, 2025.

5. Sun Y. et al. Identification of kynurenine and quinolinic acid as promising
serum biomarkers for drug-induced interstitial lung diseases. Respir Res.
25:31, 2024.
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[Research]

Clinical pharmacology is the scientific study of how drugs move through the

human body and how they show their effects. It investigates pharmacokinetics

(PK)—how drugs are absorbed, distributed, metabolized, and excreted—and

pharmacodynamics (PD)—how drugs act on the body to produce therapeutic

effects and side effects, using actual patients and healthy volunteers as research

subjects. The goal of clinical pharmacology is to achieve safe and effective drug

therapy. It plays a vital role in the development of new drugs, the optimization of

existing drug therapies, and the advancement of personalized medicine tailored

to individual patients. Specifically, clinical pharmacology involves:

- Determining appropriate dosages and evaluating safety in clinical trials for new
drugs

- Predicting and managing drug interactions and adverse effects

- Optimizing drug therapy for special populations, such as the elderly or patients
with kidney or liver impairment

- Applying genetic and individual differences to "tailor-made" or personalized

medicine and many other activities closely connected to clinical practice.
Clinical pharmacology provides the scientific foundation for using drugs safely
and effectively.

[(ERFAX]

Nakade S, Ohno T, Kitagawa J, Hashimoto Y, Katayama M, Awata H, Kodama
Y, Miyata Y. Population pharmacokinetics of Aprepitant and Dexamethazone
on the prevention of chemotherapy-induced nausea and vomiting. Cancer
Chemotherapy and Pharmacology 63: 75-83, 2008.

Asano K, Nakade S, Shiomi T, Nakajima T, Suzuki Y, Fukunaga K, Oguma T,
Sayama K, Fujita H, Tanigawara Y, Ishizaka A. Impact of pharmacokinetics
on pharmacogenetic association of pranlukast in Japanese asthmatics.
Repilorogy 14: 822-27, 2009.

Ohno T, Hasegawa C, Nakade S, Kitagawa J, Honda N, Ogawa M. The
prediction of human response to ONO-4641, a sphingosine 1-phosphate
receptor modulator, from preclinical data based on pharmacokinetic-
pharmacodynamic modeling. Biopharm Drug Dispos 31(7): 396-406, 2010.

Yuh Liou S, Nakade S. [Translational science in drug development: challenges
and possible solutions]. Nihon Yakurigaku Zasshi 148(6):290-5, 2016.

Kitagawa J, Arai H, lida H, Mukai J, Furukawa K, Ohtsu S, Nakade S, Hikima
T, Haranaka M, Uemura N. A phase | study of high dose camostat mesylate
in healthy adults provides a rationale to repurpose the TMPRSS2 inhibitor for
the treatment of COVID-19. Clin Trans/ Sci 14(5): 1967-76, 2021.
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Hello, my name is Hsieh Ping Yen, and I' m from Taiwan—just a short flight from Kyushu.
Before coming to Japan, | worked as a hospital pharmacist for two years. Because |
wanted to deal with patients’ problems from another dimension—not only from the
clinical side—I decided to pursue a master’ s degree in Japan after reflecting on what |
wanted to explore more deeply. Now, I'm researching cell death mechanisms in Prof.
Yamada' s lab at the Graduate School of Pharmaceutical Sciences.

Kyushu University offers excellent support for both research and student life. I’ ve had
many chances to talk with professors and lab members, which has helped me shape my
research direction. We often chat in English or Japanese and share our cultures, and
that makes my daily life enjoyable. The university also holds many academic seminars
and career-related events that broaden my view of the future. Whether you'’ re aiming
for academia or industry, there are plenty of resources to support your goals here.

As an international student, | really appreciate the kind and detailed support from
the university—whether it' s about dormitories, scholarships, or life in Japan. Living in
Fukuoka is also a great experience. With convenient transportation, it's easy to take
short trips and enjoy Japan outside of research. Studying at Kyushu University is not
only a valuable academic opportunity but also a life experience | will always treasure.

Hello everyone! My name is Yingjuan Zhu, and | come from Beijing, the capital
of China. Driven by my curiosity about Japan’s pharmaceutical field and culture,
| embarked on a new journey in Fukuoka. Currently, I'm a master student in Prof.
Takashi Ohshima’s lab at Kyushu University, focusing on machine learning-driven
discovery and synthesis of drug lead molecules.

As an international student, adapting to a new lifestyle and academic environment can
be challenging. Thankfully, Kyushu University offered me the opportunity to spend a
year as a research student, which allowed me to explore Fukuoka and grow to love it.
The city’ s charm, along with the kindness and support of the teachers and students
of our lab, made my transition smoother. Their patience and guidance helped me
quickly adjust to both academic life and daily routines here.

| believe that maintaining a healthy balance between study and leisure is important,
and | truly enjoy the various activities organized by our lab—they’ ve deepened my
appreciation for Japanese culture. While continuing to improve my lab skills, | also
cherish these meaningful experiences.

If you’ re interested in our work or life in Fukuoka, welcome to join us!

Hello everyone, I' m Zhang Jiahao from Luoyang, a city known for its peonies
and long history in China. I' m currently studying as a master’ s student in Prof.
Sakamoto’ s lab conducting research on pharmacognosy. Japan has an excellent
academic environment, and | also have strong interest in Japanese culture and
literature, so | chose to pursue my master’ s degree here.

| got great support from my professor and lab members in both research and in daily
life. The senior students in lab helped me with documents and procedures when |
first arrived in Japan, which allowed me to adapt smoothly to my new life here. | also
improved my experimental skills and language abilities in this supportive environment.
Kyushu University is very welcoming to international students, which enables me to
communicate with students from different countries and exchange our cultures. There
are also many things we can enjoy during our free time, such as working out at the
gym and participating in club activities. As for me, | joined the K-on club to watch the
performance of student bands.

Kyushu University also provides numerous seminars. | can participate in some and discuss
my questions with senior students, professors and entrepreneurs, which has helped me
to build a clearer career plan. I' m sure you will also have a wonderful life here.
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