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Maintenance
of diseases

Division of Hygienic Chemistry

AOYAMA Kazumasa

Ph.D. in Medicinal Sciences

NFEYE S DNABIERE.ZILH
RAVTFTIVGEEGEFIEHTE
DIRTAYY R/ H3K2Tme3./ K1)
a—LHNHIE & K2 (PRC2) ~EZH1/2
/7T 0FA—Lf#H~ CRISPR X%
)—=2% /R —4 2 RINGS)
Molecular biology./ Cancer drug
discovery./ Aging research.” Cellular
signaling.” Transcriptional regulation.”
Epigenetics./ H3K27me3./ Polycomb
repressive complex 2 (PRC2).EZH1/2
/ proteome analysis.” CRISPR
screening.” Next generation sequence
(NGS)

EZH1 and EZH2 are the enzyme subunits of
Polycomb repressive complex 2 (PRC2).They
suppress transcription, through histone H3
lysine 27 trimethylation (H3K27me3). EZH1 and
EZH2 are the sole enzymes for H3K27me3 in
mammalian cells. EZH2 exhibits approximately
20 times enzymatic activity, compared to EZH1.
Dysfuntions of EZH2, responsible for a majority
of cellular H3K27me3, is associated with various
diseases. For instance, in myelodysplastic
syndromes (MDS), characterized by dysplasia of
bone marrow cell and frequently progressing to
acute myeloid leukemia, loss of EZH2 function is
frequently observed. However, the detailed
molecular mechanisms underlying EZHZ
deficient MDS remain unclear, and effective
therapeutic strategies have yet to be established.

We have established a mouse model, revealing
the essential role of EZH1 in maintaining EZHZ
deficient MDS. Of note, EZH1 loss has only
limited effects on normal wild-type mice. Our
findings show that EZH1, with many unknown
aspects, and its regulatory mechanisms are
promising drug targets. Now, we are employing
proteome analysis (BioID screening) and genome
editing (CRISPR screening) to elucidate the
EZH]1 regulatory and validate the potential of
the regulatory molecule as a drug target.
Additionally, a decline in £ZHZ2 function has also
been implicated in aging, and recent efforts have
begun to focus on developing treatments of
aging itself. Building on the foundation of our
previous achievements, I am committed to
advancing research and contributing broadly to
the progress of medicine and science.
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1. Aoyama (LRI E(TE) et al., Cells, 2022 Jul
13; 11(14), 2187. (Review)

2. Aoyama (GL[FIEEFEHE) et al., Leukemia,
2021 Apr; 35(4):1156-1165.

3. Aovama (F:[EETEH) et al., iScience, 2018
Nov 30; 9:161-174.

4. Tanaka, Nakajima-Takagi, Aoyama (JL:[F4E
UHEH) et al., J. Exp. Med., 2017 Oct 2;
214(10):2901-2913.

5.  Mochizuki-Kashio, Aoyama et al., Blood,
2015 Sep 3; 126(10):1172-1183.
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ARITA Makoto

Division of Physiological Chemistry and

Ph.D. in Pharmaceutical Sciences

FEE KRB REDOHE A VERIHIR
YROFA) T4/ VER—LTrSRA

lipid metabolism.” inflammation.”
lipidomics.” LipoQuality.”

Lipidome Atlas
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Bioactive lipids with various functions exist in living
organisms, and dysregulation of lipid metabolism is often
associated with human diseases. Thus, clarification of
their spatiotemporal dynamics and regulation at the
molecular levels may lead to the development of novel
therapeutics and/or early diagnosis. We aim to construct a
Lipidome Atlas that captures the lipid diversity,
distribution, localization, and lipid modification in tissues,
and are aiming to elucidate how lipid diversity and its
localization are created, regulated, recognized, and
functionally expressed in vivo, as well as to elucidate
diseases caused by their disruption.

To date, we have developed a LC-MS/MS-based
targeted lipidomics to monitor fatty acid metabolites
comprehensively, and have identified novel metabolic
pathway and bioactive mediators derived from n-3
polyunsaturated fatty acids. These endogenous lipid
mediators with anti-inflammatory and tissue-protective
actions could lead to the development of novel
therapeutics for diseases when uncontrolled inflammation
is suspected as key components of pathogenesis.

Also in RIKEN-IMS, we are building a technological
platform to elucidate and visualize the effects of the local
environment created by specific lipids on the dynamics
and functions of multicellular systems.

L7253 - W

Ll ) © R 7 A TR E g R OIR-E Sk
Pe & BRI, A 94, 5-13 (2022)

2. A lipidome atlas in MS-DIAL4. Nature Biotechnology

38, 1159-1163 (2020)

3. A lipidome landscape of aging in mice. Nature Aging 4,
709-726 (2024)
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Senior Assistant Professor
Division of Clinical Physiology
Therapeutics

Ph.D. in Pharmacy

ICHIKAWA Daiju
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Mantle cell lymphoma./ Molecular &
Cellular biology.” Immunology

and

MRME

AR MECEME Y L RERE DL TR L
FF2. v MUY oo E MCL) Tl AEie%
DHEST L CUWER A, MCLIZBH K fE I8 o0 — o
T, FI90% W IR IATIL, IVOHESTH CAELF
HART A 233 ~54F & BBEME D i\ S Mg T,
BAIM@IZ FE B L T U % CD201Z %49~ 5 HUA (Rituximab)
OB Z B TICHFIET 20 (7 F oAl
V¥ —E8: BTK) (&% 9 5 FH| (Tbrutinib) X2
CD19-CARTIRIE 72 EMBAR S, —EDTREDREN
BOLNTWET, LLERnSE s 0N
Ho T LTHREEBICIIESL T, HrLLZH -
RERIEOBRIRMIZE SN THET,

IHNETIZFH A 1L, MCL & 6] U < B i g ¢
b DLIMEFRENEIZ BT, PNTEMEdSRNA D FEH
N, MEREETHD LY KT RIgxd 25 3KA)
BZMEICEEL TCWAZ L RHLTHWET, =
DORNIEMEdsSRNAIEL, & R OELOBRICB VT L k
BUANAIR EORBGENEELEREBZ oD b
2L, UANLARNARE M F ) MTHRELENT-
HLEDOTT, A ZORE/LENREZL b DA
JVARFORNAIL, =5 AHIENC XD IR
fl SN TWET, —EBOHIA AFHITIZINAEMdsRNA
EROAZFEIEDZ LT, BAMIEENLIC
X F-CDSTHIE 2T b S5 2 & ChilEE
TR AEIRT Z ERME I TWNET,

Fox IXTNTEMEASRNAICFE S 24 T, Eo X 5 73k
FBELRED L) RF CHEINDION, T
NAEMEdSRNAD AR TN - 72 UWMA[ T d 5 D & B & 7
LTV Z & T, BBAeEr L LIEMCLZ: E ¥
M AR %3 2 F R IR OB RICEIT T <

Despite recent advances in the use of newly developed drugs
including Bruton’s tyrosine kinase inhibitor (BTKi; Ibrutinib),
anti-CD20 antibody (Rituximab), and CD19 CAR-T cell
therapy, mantle cell lymphoma (MCL) still show significantly
poor prognosis. We have revealed that expression of
endogenous dsRINA in MM is associated with sensitivity to
IMiDs lenalidomide. In general, the expression of endogenous
dsRNAs are suppressed by epigenetic regulation. It has been
reported that some anti-cancer drugs induce the expression of
endogenous dsRINA, which leads cancer cells to apoptosis and
activates CD8 T cells, thereby exerting anti-tumor effects.
We focus on endogenous dsRINAs to elucidate what kind of
drug induce endogenous dsRNAs by what mechanisms. The
results will allow us to develop more effective nucleic acids
drugs for hematopoietic malignancies including MCL.

2t

A phenylphthalimide derivative, TCII, induces apoptosis
by degrading MCLI in multiple myeloma cells. Ichikawa D
Nakamura M, Mruota W, Osawa S, et al. Biochem Biophys
Res Commun. (2020) .

2) Early Generated B-1-Derived B Cells Have the Capacity
To Progress To Become Mantle Cell Lymphoma-like
Neoplasia in Aged Mice. Hayakawa K, Formica AM, Nakano
Y, Ichikawa D, et al. ] Immunol. (2018).
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Senior Assistant Professor

Division of Physiological Chemistry

OHBA Yohsuke

Ph.D. in Pharmaceutical Sciences

EEEYME VEFIIR/
Shavky7w
Lipid biology.” Lipidomics.”
Mitochondria
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V. ATPEAO KR T, ML, wEIRE. R
BHE 2 &L MO ZERHREICED D Z &3
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Intracellular organelles, such as mitochondria,
lysosome, and ER, have their own membrane
lipid composition, which determine the identity
and function of each organelle. The maintenance
of each organelle function is crucial for cellular
integrity and tissue homeostasis. For instance,
mitochondria are involved in not only energy
production but multiple cellular events including
apoptosis and innate immunity. Disruption of
mitochondrial function is known to play a key
role in the pathology of several diseases such as
neurodegeneration and cancer and also aging,
highlighting the importance of the homeostasis
of the organelle. Therefore, understanding the
membrane lipid quality of organelles leads to
elucidate the mechanisms of multiple diseases
and aging. In order to understand the organelle
quality control from the lipid point of view, we
apply the combination of rapid organelle
isolation technic and untargeted lipidomics
analysis. With these, we will observe the
membrane lipid composition within the organelle,
and elucidate the relationship between the
organelle specific lipid environment and the
function of the localized protein and organelle
itself. Furthermore, by taking advantage of
untargeted lipidomics technic, we will try to
identify an organelle specific bioactive lipid
which regulates the fate of the organelle.

F 725w

1) Patron, M. et al. “Regulation of
mitochondrial proteostasis by the proton
gradient.” The EMBO Journal 110476
(2022).

2) MacVicar, T.* and Ohba, Y.* at al. “Lipid
signaling drives proteolytic rewiring of
mitochondria by YME1L.” Nature 575, 361-
365 (2019). *; co-first author.

3) Saita, S. et al. “PARL partitions the lipid
transfer protein STARD7 between the
cytosol and mitochondria.” The EMBO
Journal e97909 (2018).

4) Ohba,Y. et al. “Mitochondria-type GPAT is
required for mitochondrial fusion.” The
EMBO Journal 32, 1265-1279 (2013).
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Senior Assistant Professor

Division of Pharmacotherapeutics

KIMURA Masaki
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Anti—aging.” Longevity./ Epigenetics.”

Dietary—exercise—drug—supplemental
therapy.” Anti—obesity.” Adipocyte
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FEMIT DR D FIEIZHOWTHIZEZ T > TV E T,
BRI R W) 72 B IR & @R & O A
OEICE DRFRESCHIEF —P MLy KI L
HEiEE RO EEERE, A A ) UIRPIE L EK
DPPARy 7 Z = R EH ) MBI D5-Aza—
deDfh, 7TAEZXH L F U EOY T A RE
AWy « 77U X MEIER EEITo T, JE
i OB - HmE i LA HEE L
WZe 217> TWET,

FIRETHERED ) v F A0 b ((EEEH O
ERRITEIO SN2 S L, BEITEZHD
L. BiWomut L a2 s 572D ERE
Wxt LT TREZRE L, 8 - 220 - &
ot - FRER EOBLEN GEF MK LT
BENRBRBE AR 5 2 L) IS L 72 BREE CTHEBR
B EEET 52 DRI HOWTHFSEZTT- T
BY., FEREHESCHSME, a3a=F—Ta v
HE ST AR AR RE D U8 & X > CHT 7= 2 e H iy
FEMR B AR L CNVET,

TS ORFFEIIHIE TR D 230> D EER AL
DOTT N, MMOER & 7B TR IEHE - FED
WL T, BODDOBBKENE R 25 5T
WET, IV - B IEHICE BT
XLORENELND LOIC, BxOEEETE
VR LARB M EIT>TOET,

In our laboratory, we are performing the combination
therapy with dietary-, exercise-, and drug’supplemental—
intervention using laboratory animals which show aging
and/or obesity condition. Now we are trying to find the way
to ameliorate obesity and to get healthy life and longevity by
the dietary-therapy which combines with intermittent fasting
and high fat diet, the exercise-therapy which includes free
wheel running or motor-driven treadmill running, and the
drug* supplemental-therapy ~ using the insulin-resistance
improving drug (PPARgamma agonist), the epigenome-drug
(5-Aza-dc), and the astaxanthin.

And then, we are very interested in the Envirenmental
Enrichment condition that may promote physical activities,
create social communication abilities, and ameliorate cognitive
functions that will produce the healthy life and longevity.

We enjoy our daily research activities and products that
need the large amount of time and effort while cooperating
with many researchers and students who make relating
attractive research products.

T2

Kimura M, et al. The Effects of continuous and withdrawal
voluntary wheel running exercise on the expression of
senescence-related genes in the visceral adipose tissue of young
mice. International Journal of Molecular Sciences 22: 264,
2021. https://doi.org/I0.3390/ijm522010264

Yang M, Kimura M, et al. Induction of heme-oxygenase-1

(HO-I) does not enhance adiponectin production in human
adipocytes: Evidence against a direct HO-I - Adiponectin axis.
Molecular and Cellular Endocrinology 413: 209-216, 2015.

Kimura M, et al. Astaxanthin supplementation effects on
adipocyte size and lipid profile in OLETF rats with

hyperphagia and visceral fat accumulation. The Journal of
Functional Foods, 11: 114-120, 2014.
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Refractory cancer./Preclinical model.”
Organoid culture./Precision medicine.”
Real-world data

MEME

‘We have successfully established and stably maintained organoids
derived from patients with refractory cancers such as biliary tract
cancer and pancreatic cancer. These patient-derived organoids
serve as a highly robust platform for biomarker discovery and in
vitro drug sensitivity testing. In parallel, analyses of genomic
alterations, prognosis, and therapeutic responses in cancer patients
using real-world data (RWD) represent an indispensable
approach for optimizing treatment strategies and advancing
personalized oncology in actual clinical practice.

In this study, we aim to integrate these two research domains and
pioneer a new field of integrative oncology that bridges “real-
world clinical data” with “patient-derived tumor models.” This
integrative approach is expected to elucidate mechanisms of
treatment resistance that cannot be fully explained by clinical data
alone, accelerate the generation of seeds for novel drugs and
combination therapies, and ultimately contribute to the realization
of personalized treatment strategies optimized for each patient.

E/Y 38

lidaK,..., Saito Y * (*EfEZEH) Association of KRAS
variants with survival and therapeutic outcomes in biliary tract
cancers. ESMO Open. 10(6): 105306, 2025.

Verstegen MMA, .. ., Saito Y et al. Clinical applications of human
organoids. Nat Med, 31(2): 409, 2025.

van Tienderen GS*, Li L¥, Broutier L*, Saito Y* et al. (*3L[F]4E
JHEE) Hepatobiliary tumor organoids for personalized
medicine: a multicenter view on establishment, limitations and
future directions. Cancer Cell 40: 226, 2022.

Saito Y et al. Establishment of patient-derived organoids and
drug screening for biliary tract carcinoma. Cell Rep. 27: 1265,
2019.
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SHIBATA Atsushi
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DNA repair.” Genome stress.”
Cancer immunotherapy.”
Chemoradiotherapy

A ORI TH HDNAZ L EIHEITFT 25 2 LI
AT & > THRERFKRTT, —J5 T, DNAIZH %
DFx IR A R LV ARIZE > TEAESNTNET,
FO=d, Foxr OMIIZESWTZDNAZE LT 572
DO [DNMEHE] &I HREEZ Ff> TWEd, Lo
L7t Milan o k5 2o FC, 1Bk
RDNMEE 21T L TV DI RELE L BAHT
T, BA7=BIX T E T, DNABE O, DNARE
D 7 a~F REECIREIE D, DNAEE % 1E
EICES Z b UCElRIT TRALTEEL
7=,

DNAMEE R L. O WI=DNAZR TG 720 Tid/s
<. AR, SOOI E TSR Y
T IVARER K i e S 3, BEHK 21T,
DNAFRIE 41T H| & = SN A GREISEITE B LI
TrITHOTWET, N ABEE L THR S
o [BRAREIRE (REF =y 7 KA MNHFE
#F) I %, 2L ORAEICHEIESNETH, T4
RIS R EZHG O N WGA NS tiRFiE L
OFRVELINTWET, FHEDO/ S—
F— & U THEBIRIRECAL BRI D R S,
BUER R CEERRBR A TN T E T, bR
TR LU < o2 EANL. 23 AFIEODNALC
GaoF b2 L THRAMREZRET 2D TT I,
Z ODNMES & RIERUGR ED K 9 72 BRMICH 5
. REZLS D GhoTWERA, FZTHRED
i, EWNSOEERFZEE LEE L. o Lor
SERRBMIARE TIRIEWT 7 —FI Lo TED A
N=RXLEMRAT 52 LT, HREiEmREOR%
PIT-oTCWET,

Rl FEHRRDL O

GFP-Rad52

Shibata et al., EMBO J, 2011
DMSO -i Shibata et al., Mol Cell, 2014
Isono&Shibata®, Cell Rep, 2016
Beish&Shibata®, Mol. Cell, 2017
DRB -- ‘Yasuhara&Shibata*, Cell, 2018

Yasuhara&Shibata®, Cell Rep., 2022

DNABE OEBHE (EHEE)

Our laboratory aims to elucidate the molecular
mechanism underlying DNA double-strand
break (DSB) repair, which is critical for
maintaining genome integrity. We are currently
investigating the interplay between non-
homologous end joining (NHEJ) and homologous
recombination (HR), which are major DSB repair
pathways in human cells. In addition, we aim to
exploit our knowledge of DSB repair to improve
cancer therapy by elucidating the mechanism of
immune responses after chemoradiotherapy.

F05

1. Oyoshi et al., & Shibata*®
Science Advances, in press

2. Uchihara et al. & Shibata*
Molecular Cell, 82(14):2557-2570, 2022
3. Yasuhara et al. & Shibata*

Cell Reports, 175(2):558-570, 2022
4. Yasuhara et al. & Shibata*

Cell, 175(2):558-570, 2018

5. Sato et al. & Shibata*

Nature Communications, 8(1):1751
6. Isono et al. & Shibata*

Cell Reports, 18(2):520-532, 2017
7. Shibata et al.

Molecular Cell, 53(1):7-18, 2014

8. Shibata et al.

EMBO J, 30(6):1079-92, 2011
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SUZUKI Koichiro
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Mucosal Immunology.”Intestinal
Microbiota.” Gut-Uterus Axis.”
Maternal-Fetal Medicine

MEME

EEFORMKERIEDOA V2 —T7 2 — 2 (1
B IALET D 7 - BRI O RIZIE,
MM T HHEOEMEN RO OENET, T7hbb,
BRICE > TIHACTHIRIEEZHERT A Z L 72
KZFAND—FT, ARBAEMICH LTIy
TR E R T ALERH Y £, I 5IT,
BAERmGE RIERNOHEE TEA T I v
JIWZEA LN, BR, REOKRE., 272
EL MR R Ok 2 R EMBRETRE L TV E
T, TDHRBEBRONT UANREND &, RE. B
PE. BT, IR ERRR EIZ o7 % Ak
WRHDHZ Lot BrEMAEAERICEEL S
ZHRFEHFETHZ LiE. BTFORELZSFS B
THETT,

F=bH e FOBNIZE, BHOMREE LRS
409k H DHE N AR L TB Y IBNME#EZ B L
TWET, BNMEHESIKTRS &b FD100£58
Flizb L2 BETFEALTRBY, BHECHERS
TR A ELE L TWET, BAMEET
MoDfEigR] ER2INDIFE, AMBEROER
Z P95 B TR IRWFEIE T,

RV EHAR O BN A 23 faliids Tdh 5 71 i
BRI EE G525 -] 2R ML, &
B~ AR, FFEOMBEOH%EESR SH=/ P
AF— R = REHNT, TOFEMR A =X A
RN FORFICE X DREBEET L THWET, K
7238 CC, Flix OIRA OHE O FIER T 001G
FEMZH LM TENE, ZOFE5 - IBRED
BRFEIC ORI D Z ENIIF SN ET,

BTERERER

13

The immune system at the maternal-fetal
interface is tasked with a critical paradox:
tolerating the semi-allogeneic fetus while
defending against pathogens. Furthermore, this
immune environment undergoes dynamic
changes to support key events from implantation
to delivery. Disruption of this delicate balance
can lead to serious complications, including
miscarriage and preterm birth.

My research focuses on the "Gut-Uterus Axis".
The intestinal microbiota harbors trillions of
bacteria and produces diverse metabolites
essential for host physiology. I have discovered
that this distant microbial community
significantly influences the uterine immune
system. Using germ-free and gnotobiotic mouse
models, I analyze how specific bacteria and their
metabolites regulate the immune environment
at the maternal-fetal interface.

By elucidating the mechanisms of this distant
crosstalk, I aim to identify novel therapeutic
targets for pregnancy complications, ultimately
establishing new preventive strategies in
Maternal-Fetal Medicine.

F 725w 3L

1. Kanno et al. Monoclonal humanized
monovalent antibody blocking therapy for
anti-NMDA receptor encephalitis. Nat.
Commun. 16(1):5292, 2025

2. Nagai et al. Sugar and arginine facilitate oral
tolerance by ensuring the functionality of
tolerogenic immune cell subsets in the
intestine. Cell Rep. 43(7):114490, 2024

3. Onuki et al. A partial agonist for retinoid X
receptor mitigates experimental colitis. Int.
Immunol. 31(4):251-262, 2019

4. Zai et al. Therapeutic effect of vitamin D3-
containing nanostructured lipid carriers on
inflammatory bowel disease. J. Control.
Release 286:94-102, 2018

5. Suzuki et al. Intestinal Epithelial Cell-
specific Deletion of a-Mannosidase IT
Ameliorates Experimental Colitis. Cell Struct.
Funct. 43(1):25-39, 2018
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TAKAHASHI Daisuke
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Mucosal immunity.” Epithelial functions
/T cell differentiation.””Autoimmune
diseases

MEME

ITEE, Fox OB NITHEER T 2 IGINAE 23,
FEx RBLBEL TWD Z ERHLMNIR-T
TTCWET, 29 LB, RIEMERRE L
W 2L E DIRRD 72 53, B O E,
TULNAX—Ip P x e 2 HEORBIEENE T,

FENAIEE L, BN TR PEM A FEAE L |
HRANTH DA OEROBEREICAFR R KIF
LTWET, HThH, HRESAT LI ZHE
WCOWTEBEFZE 21TV, ZZCHELND MR E
FEIZ, BENAIEE 23 B3 2 3K R O TRIE O AT RENE &
EE L CWET,

1. IBWNHIESEAET 2REWIC L 5. Tl b
B O fiR A

JENAREE 23 PEAE 3 2 AR O C b L EH IR N R
WZIE, B ORI B ORI & 7e 5 Hiia o BERE 4 il
B2 2 LN TE DA~ AS—THIEN DO % 35
M AAHMEENR DD 2 N TEE LI,

ZT T, TOMEFFEED A B =X LOFFIICELY
MATOHWET, I6I12, TO XD 72~ —THifa
LR, S AT MG 2 DB OV TREE
LTCWET,

2. JBEMIE & ZORBMIC L 5. B ORERE
DI D AT RENE DO FRFE

AR 25 sE AR 3 2 FEBHAR AR I 13, H s
PIBDRIEZMH TE L Z LB TEE L,
—J5 T, JBPMIEE B AR O REESE D3 5 e AR
BWT, REEZ G| 23X 5 2Tt & fEfr
THIET, HOREKRBOFBIELFHET L &
LIRS TWET, BHNAIEIC L 2 @ oEs
RGP BRI A 5 2 LT HORERE
DI D ATREME Z FRAE L TV ET,

Soluble dietary fiber
Resistant starch

Colon lumen

Differentiation

The human gastrointestinal tract harbors a complex and

dynamic  population of microorganisms  (commensal
microbiota). The gut commensal microbiota and their
metabolites are implicated in the local diseases such as
inflammatory bowel disease (IBD), and systemic autoimmune
and allergic diseases as well.

Commensal bacteria-derived short chain fatty acids (SCFAs)
induces the differentiation of regulatory T cell subsets, which
is essential to prevent the autoimmune responses including the

differentiation of the lymphocytes  and

productions of autoantibodies. My research objective is to

autoreactive

investigate 1) the molecular mechanisms by which commensal
bacteria-derived SCFAs induces the differentiation of
regulatory T cell subsets; 2) how SCFAs-induced regulator T
cells suppress the development of autoimmune diseases such as
rheumatoid arthritis and multiple sclerosis.

F72Em

Obata, er aZ Nat. Immunol. 15: 571, 2014.
Furusawa Y er a/ Nature 504: 446, 2013.

Mandai er al. Plos One 8: ¢65488, 2013.

Hase er al Gastroenterology. 145: 625, 2013.
Kanaya er a/ Nat. Immunol. 13: 729, 2012.
Takahashi er a/ Gastroenterology. 141: 625, 2011.
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TAGO Megumi

AL TR e HArhA> ./ JAK2,/STATS,
M S 114 B B B IS
é}ﬁﬂ &) <‘\ 277\ Cytokine.”/JAK2./STAT5.”

myeloproliferative neoplasm (MPN)

MEME

A NIA L, Mo s b, HEAE, MR A
Hgd 5 Z & T, EROEFEZHMERFT2EE
ERZEZEWE T, ﬂLi PA MHA U NTHE
T DT FIVRERIC T5¢H%&% Exf7
%57 F D—>T& DJanus kinase 2 (JAK2) (ZVEH LT
Mo aiT> CTWET, JAK2IL, A b A V2R
REFEG L, v 7P BERK 2 1 O I R AR
Fr X F—ETT,
18 A B L B (myeloproliferative neoplasm;
ani ARifnER, HifEk, /R 7R E o BRI
WA b, Bl EREME A o~ &

Wﬂﬁ%ﬁ?é t#ﬁ%nfwéﬁ$fﬁ H,
£E TIZ, MPNEZE O KREZHIZTB W T, JAK2OD
JH2 R A A T RZER (VOITF) RO HiLd Z &R
W SN TWET (FigDs

THE TICRAEE R, JAKREBKN, BABLGT
ELTHRET D2 LRI L., 200 FHEDMR
AERATWES, BIREWD &2, JAKAERE
X, RIMERD L « 2 FHET 52 AR
F UK (EpoR) L BRRAENICIERI L, R A T

Janus kinase 2 (JAK2) is an essential non-receptor type
tyrosine kinase for various cytokine signals. A somatic
mutation (V617F) in JAK2 was identified in the majority of
patients with myeloproliferative neoplasm (MPN).  We
clarified that the V6I7F mutation caused the constitutive
activation of JAK2, exhibiting the cytokine-independent
survival and proliferation of hematopoietic cells. In addition,
we demonstrated that JAK2 mutant behaves as a potent
oncogene product.

However, the mechanisms how JAK2 mutant provoked
cellular transformation have not yet been elucidated. We aim
at understanding onset mechanism of MPN by analyzing
JAK2 mutant-induced signaling pathway.

Previously, we found that phosphorylation of EpoR at Y343,
Y460, and Y464 is required for the JAK2 V617F mutant to
exhibit its oncogenic activity through STATS activation. We
also showed that the expression of Aurora kinase A (Aurka)
through c-Myc expression exhibited resistance to anti-cancer
drugs.

Our goal is to identify the critical signaling molecules in the

FAEFEESTHZZERALNMNIARYE L, &6 JAK2 mutant-provoked tumorigenesis and found attractive
Iz, ]Amﬂﬁiﬁiic EARENILY T F I, EpoR targets for MPN therapy.

DF 1 BRI (Y343, Y460, Y464) DY (b 240
L7 G R F-STATSOISHAL N EETCHLH Z L &
OMNCLTEE L, £, JARZ BB LA
faix, 55 RF-MycDFBL 2 LC, Mo & # &
HET 28D v« AL A= FF —F Aurora kinase
A (Aurka) DORBEAFETAHZ LIk, FLAA
Mt % r~d 2 & &2 A LTV ET (Fig2),

L L7 B, JAK2 D s 28 B i BR M A o> By 5l
SRS DREFE 2 5l X 29 A W = XA AIZIERE
ZL OARHBZENFESNTWET, BET. 2R
oY, JAKRERED S 7 F MR ER I O fRAT %
LT, MPNODIEE A B =X LDEFIEMI L,
MPNODRIEIZR o 5 EHE /e VT Ny 12 Er &
L7282 e MPNIBEHE OB RICEBR LW\ & B %
TWVWET,

A

I) Kawashima A er al J Immunol, 2017 199(10):3614-3622
2) Uchihara Y et al. PLoS One. 2017 12(8):e0183003.

3) Funakoshi-Tago M er al. Cell Signal. 2017 Feb;31:41-57.
4)Ueda F er al ] Brol Chem. 2017 292(5):1826-1840.

5) Tago K et al. Oncogene. 2015 15;34(3):314-322.

() STATS

¢ activation
-M
Pseudokinase Kinase ac:iva%icon ("c-Myc |
JH5 domain domain " Pim1 |
(WH7 HJHE HUH JHE {uH3 L JH2 _H_JH1 | WTLEN g NI
V617=F | Resistance of anticancer drugs | ‘ Cell proliferation, Tumorigenesis

Fig.1 JAK2 V617F mutant Fig.2 JAK2 V617F mutant-induced oncogenic signaling pathway
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Pharmacokinetics.” Tissue barriers.”
Placenta.” Transporter
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HEWIAENICRIN SN TH, BT LHEFITH
5D TIEH Y XA, B, MmEkBEM 72
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L, &5, BRIREFHMEHIN O EiZfEo T
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ECEWERANITOI 5257, B FTOR
E i A E N AN TS| g EAVAY: S S AT
EROFIZIZE FETICH ST, Ty MiEen
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T DD E B, M, 5 LULTo
FEMTHAN DB, BAlfOEAZ4T 0, IEAERE
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Z LT, BRI RBER et of@EIc 27N D
JEAE B P s AR RE DR E A B S M T D 2 & 72
EEBUT, BYORBHEENRE &« T v N
TEDOREE> O, THTAIRHEZED, T
O 1 ¥ A& SIS I O A TRE 72 3R D iR % 5
KT EEHBELTWET,

ASEOEFRITEBOFERNEZ & O OIS
EHIERA~L 7 FLTOEEd, AEEERR
FEf - IR B OFN DR SN D HRIEHICE
T, MIRNEREE & EEAICHIET 2 o132 EI M
<9, EMIIE, EAERARHSRE O BRAED D .
SeDPEEFIE U A 7 BT 2 el R & FEBL X
WHZ L RRERAREE L THET,

Neglected Ages in Medication

I am working on research focusing on the “placental barrier,”
which determines drug concentrations in the fetus by
modulating the absorption, metabolism, and excretion of
drugs. The placental barrier is thus responsible for the toxicity
and safety of drugs in the fetus. The incidence of pregnancy
complications will increase as the maternal age increases, and
the detection of fetal diseases will become easier in the near
future. Therefore, the need for pharmacotherary for pregnant
women and fetuses must further increase. We hope to lead the
movement towards the expansion of pharmacotherary to
pregnant women through our research on the placental barrier.
I have established a base for placental barrier research by
developing analytical techniques necessary for elucidation of
its function. I have identified placental barrier transporters
affecting species differences in fetal drug transfer. This
research will enhance the accuracy of the prediction of fetal
safety and efficacy profiles of drugs in humans, and thus will
expand options of drugs that can be used in pregnant women.
In addition, a baby who received poor prenatal nutrition
would be more vulnerable to some lifestyle, psychiatric and
neurological diseases in later life. The fetal environment is
directly controlled by the placenta. Our long-term goal is to
realize preemptive care during pregnancy, which can reduce
the future risk of disease in the fetus, through the elucidation
of the placental barrier function.

T 7w 3L

Tomi M et al, Role of OAT4 in uptake of estriol precursor
I60-hydroxy dehydroepiandrosterone sulfate into human
placental syncytiotrophoblasts from fetus, Endocrinology, 156,
2704-2712 (2015).

Tomi er al, Role of protein kinase A in regulating steroid
sulfate uptake for estrogen production in human placental

choriocarcinoma cells, Placenta 35, 658-660 (2014).
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Lens.” Cataract.”
Aging
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HIERF Ot ANERIREORBZBE LW
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The quality of our vision is critically dependent on the ability
of the transparent tissues (Lens) in the front of the eye to
correctly focus light onto the retina at the back of the eye.
This is illustrated by the fact that loss of transparency in the
lens, known as a cataract, is the most common cause of
blindness in the world today. It is well known that oxidative
stress plays an important role in the initiation and progression
of a cataract, and active type of oxygen and nitrogen species in
the eye are implicated in the onset of cataract.

My Ist project is to explore the anti-cataract
compound(s) to prevent or delay the onset of cataract. We
found that some anti-compounds could prevent the cataract
formation (I, 2). Interestingly, coffee brew could also
ameliorate cataract onset using selenite-induced cataract model
(3).

My 2nd project is to elucidate the function of
Aquaporin 0 (AQPO) in the lens. AQPO is the most
abundant membrane protein in lens fiber cells, where it makes
up more than 60% of the total membrane protein. This
protein has minimal water permeability. Although aquaporin O
(AQPO) is a member of the AQP family, it has limited water
permeability compared with other members. We have first
reproted that AsA could peameate AQPO pore in vivo, and
contribute the anti-oxidant curculation in the lens (4). And
also we found that AQPO have cell adhesion-related functions,
and we identified of the AQPO biding domain (5).

References

(I). Nakazawa Y et al., Administration of antioxidant
compounds affects the lens chaperone activity and prevents
the onset of cataracts. Biomedicine and pharmacotherapy
(2017).

(2). Nakazawa Y et al., Effect of hesperetin on chaperone
activity in selenite-induced cataract. Molecular Vision. (2015).
(3). Ishimori N et al., Roasting Enhances the Anti-Cataract
Effect of Coffee Beans: Ameliorating Selenite-Induced
Cataracts in Rats. Current Eye Research. (2017).

(4). Nakazawa Y et al., Quantitative analysis of ascorbic acid
permeability of aquaporin O in the lens. Biochemical and
Biophysical Research Communications. (2011).

(5). Nakazawa Y et al.,, The Extracellular C-loop Domain
Plays an Important Role in the Cell Adhesion Function of
Aquaporin 0. Current Eye Research. (2017).
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The incidence of Immune disorders such as allergic diseases
and inflammatory =~ bowel diseases (IBD) in Japan has
increased remarkably for the past several decades.
Abnormalities of mucosal immune response as well as
intestinal microbiota closely correlate with the development of
the immune disorders. The host-microbe interactions establish
immunological homeostasis in the gut, which further raises the
important question: how do intestinal microbiota affect the
host immune system? To address this question, we have
focused on intestinal microbiota-derived metabolites, and
found that certain metabolites augment Treg cells and IgA
response through epigenetic regulation, eventually preventing
IBD and autoimmune rheumatoid arthritis. These findings
open up new research directions to develop new therapies for
immune disorders by targeting intestinal microbiota and

epigenetic machinery.

£ 725 3C (*corresponding author)

1. *Kimural, *Hase K et al., Maternal gut microbiota in

pregnancy influences offspring metabolic phenotype. Science,

367: eaaw8429,2020.

*Kimura S, ¥*Hase K et al., Osteoprotegerin-dependent M-cell

self-regulation balances gut infection and immunity. Nat.

Commun. 11:234,2020.

Nagai M, *Hase K et al., Fasting-refeeding impacts immune

cell dynamics and mucosal immune responses. Cell 178: 1072-

1087,2019

Obata Y, *Hase K et al. Epigenetic regulator Uhrfl is critical

for functional expansion of colonic regulatory T cells. Nat.

Immunol. 15: 571,2014.

5. Furusawa Y, *Hase K, et al. Commensal microbe-derived
butyrate induces colonic regulatory T cells. Nature 504: 446,
2013.

Translational Research

N

w

B

HDACT - V1 LBIRW
EEZERE UcHics
PAEMERBRRE DRI

%fEﬂ:.

sl

BR-woO077-Y



TR RB AR AR
AT R
Y UH v A3
Lt (E%)
Professor

Therapeutics

M.D., Ph.D.

Division of Clinical Physiology and

MATSUSHITA Maiko

NAREREREREE
Hfw. SR ERIE A RILRD A
tumor immunotherapy.”

immunomodulatory drugs.” leukemia.”
multiple myeloma.”prostate cancer

MEME

Tk, B AOIRFIZEITFEN. ALFEE,
BIREICE Vit TEE LA, Lo, T4,
DY AR kT 2 S0 IO & I U 7228 AU g 5
ERIRATHLZ ENDONY ., —EHONATIE
USRI AIA TN >oH D 97,

Bl Z X, BDAZRETHTMIAOISE > 7%
RERT 2 0ET = v 7 RA v FHEKTH D HPD-
IPuiRIE, EERAE, A, BllanA, FY
XU UNE, BRAREREL DDAV THE
FARESN, BEICHANLNTOET,

LrL, BDADOHTHAHIMPFE, SHMEHEE.
ERE 2N Ay BINCERDSA 72 X, DAD XNy &
VX —BETEROEN VIRV EOBEE T, fiU
PD-1HLAR B L 2B B TN ZE 2 b T
WET,

Fexix, 0EF = v 7 RA L MLERNZ) X B
WIS ATRET 258 LW IRIRIE OB 2 B L
TWET, ZNETIZ, DAOHERIZEET IR
AERFIIE (CSC; cancer stem cell) (ZFHT 5
HR AR RPUR 2 @B AL T, 2 bk
PR & L 7 M E O e 24T > TV ET,

Fiz. o7 7Ta—F L LT, BAMRIZIES
LT, BDAKROERMEZ & DR OMmE %
T TWE T, FrIT, %5l 38 (ICD;
Immunogenic cell death) & WHELIZEH L,
BEAF 0O SEH 0 Y 542 TS L 725U A A 23 1CD % 5
HTHFELELINEINTHONWT, "V R7%
T B BRI AR AW A7 ) — = AT
S G

PLEDWIZEIZ X0 . EERD ATxE T 2 Huiife i
BOTHI & o B SR 2 F U 72 B S A S vk
BisEZ B L CVET,

feem=e
nERRE

a

rnem— g=mmsF | memLeTs-
:g:; LE tectornz ¥ CSORRIAR
(Fast, 752451 s

J=T202) “ HLASF

<CSCDM&E>

CSC;cancer stem cell > ERTE
o . CTL | EaoTRE
-‘.‘ {‘.w, —

CTL;cytotoxic T cells

ft
[ Immunomodulatory drugs ]

19

Cancer immunotherapy is now an attractive treatment option
for various cancers. Especially, immune checkpoint inhibitors,
such as anti-PD1 antibody, are effective in patients with
several cancers, including melanoma, lung cancer, renal cancer,
gastric cancer, and lymphoma. However, leukemia, multiple
myeloma, prostate cancer, and pancreatic cancer are known to
be resistant to these checkpoint inhibitors. We have identified
novel cancer antigens which are highly expressed in cancer
stem cells of leukemia, prostate cancer, and pancreatic cancer.
We are also investigating immunomodulatory effects of drugs
to enhance anti-tumor effect, which is called immunogenic cell
death.

Our goal is to develop novel combined immunotherapies
using tumor-specific T cells and immunomodulatory drugs

for cure of cancer.
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Immunomodulatory Effect of Proteasome Inhibitors via the

Induction of Immunogenic Cell Death in Myeloma Cells.
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GTNO0S57, a komaroviquinone derivative, induced myeloma
cells' death in vivo and inhibited c-MET tyrosine kinase.
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Characteristics of a novel target antigen against myeloma
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I. Amyotrophic lateral sclerosis (ALS) is an intractable motor
neuron disease that rapidly deprives patients of their motor
ability. Even in seriously ill patients with ALS, eye movements
are relatively spared. Motor neurons controlling white muscles
are more vulnerable compared with those serving red muscles.
Focusing on the fact that disease progression varies depending
on the types of motor neurons, we are conducting research to
clarify its mechanisms, aiming to identify the causes of ALS
and to develop treatments for ALS.

2. Essential tremor (ET) is the most frequent movement
disorder which affects elderly people. ET patients have
tremors in their upper limbs, head and neck, leading to the
disability of dexterous movements, such as writing, eating and
changing their clothes. Etiology of ET is not well understood
and currently available ET therapies are not satisfactory. We
are studying on Pathophysiological mechanisms of ET, aiming
at establishing animal models that recapitulate tremor
symptoms found in ET patients.

3. The brain ceaselessly receives unconscious sensations from
various body parts by way of the vagus nerve. The vagus nerve,
in turn, controls various body functions as “the
parasympathetic nervous system”. Accumulating evidence
shows that the vagus inputs/outputs have profound impact on
health and disease. We are working to unravel the mystery of
the vagus nerve and to control their activity for future medical
interventions.
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Matsuura et al., Ser Rep, 8, 14251 (2018)

Moriwaki et al., PLoS One, 13, 0199829 (2018)
Komine et al., Cell Death Differ, 25, 2130-2146 (2018)
Ishii et al., PLoS One, 12, 0179375 (2017)

Morisaki et al., Sci. Rep., 6, 27354 (2016)
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Neurodegenerative Diseases.”
ALS.”Neuroimmunology

Neurodegenerative diseases, such as amyotrophic
lateral sclerosis (ALS) and Alzheimer's disease, are
devastating diseases with high unmet medical needs
for which no effective treatments have been
established. Various factors have been proposed as
the mechanism of neurodegeneration, but the
underlying mechanism remains to be elucidated.

In recent years, the development of
neuroimmunology, which combines neurology and
immunology, has been remarkable, and the
involvement of the immune system in
neurodegenerative diseases has been reported. The
disruption of peripheral immunity is considered to
be a factor in neurodegeneration. It is also possible
that neurodegeneration is caused by an excessive
immune response with "no brakes" condition, as in
autoimmune diseases.

We are currently analyzing the systemic immune
status of ALS mouse model and investigating the
effects of immune cells and related factors on the
pathogenesis of ALS. By studying the effects of
immunity on neurodegeneration from both the
activation and suppression status, we aim to
elucidate the pathological mechanisms from a new
perspective and to identify new drug targets for ALS.

F725m 3

+ Morisaki Y., et al., LAG-3 expression in microglia
regulated by IFN-y/STAT1 pathway and
metalloproteases. Front. Cell. Neurosci., 2023

- Adachi K., et al., Depletion of perivascular macrophages
delays ALS disease progression by ameliorating blood-
spinal cord barrier impairment in SOD1-G93A mice. Front.
Cell. Neurosci., 2023

+ Tokuda E., et al., A copper-deficient form of mutant
Cu/Zn-superoxide dismutase as an early pathological
species in amyotrophic lateral sclerosis. Biochim Biophys
Acta Mol Basis Dis., 2018

» Tokuda E., et al., Immunochemical characterization on
pathological oligomers of mutant Cu/Zn-superoxide
dismutase in amyotrophic lateral sclerosis. Mol
Neurodegener., 2017

+ Morisaki Y., et al., Selective Expression of Osteopontin
in ALS-resistant Motor Neurons is a Critical Determinant
of Late Phase Neurodegeneration Mediated by Matrix
Metalloproteinase-9. Sci. Rep., 2016
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1 mM ACh

—— control
—— Ly6H PI-PLC (-)
—— Ly6H PI-PLC (+)

200 pAl
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PH—BORE I THBI. FATPFIINA S h—
JASREYER AR = C(PI-PLC)AMERIC £V, Ly6HDACh
12T Ba7-nACRRDSE BT RIZHIRET NS (—),
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Cholinergic system is well known to be involve in various
psychiatric disorders such as post-traumatic stress disorder
(PTSD), and
receptors (AChRSs) are classified into two large families ; One

depression schizophrenia.  Acetylcholine
is G-protein-coupled receptors, musucarinic AChRs and other
is ligand-gated ion channels, nicotinic AChRs (nAChRs).
nAChRs respond to not only acetyl-choline but also nicotine.
Recently, it has been reported cotinine, the main metabolite of
nicotine, decreased anxiety and depressive-like behavior, and
enhanced fear extinction in mouse models of PTSD.
Amygdala dysfunction that involves hyper-excitability and
hyperactivity is a key feature of anxiety disorders, including
PTSD. Also, nAChRs in amygdala have been known to
suppress amygdala hyperexcitability and hyperactivity. Based
on these observations, nAChRs are regarded as therapeutic
target for psychiatric disorders.

A snake venom neurotoxin, O(—Bungarotoxin, an antagonist
for nAChRs, has unique three-dimensional structure so called
three-finger domain (TFD). Recent studies clarified this TFD
of a-Bungarotoxin is required for binding with nAChRs. In
mammals, interestingly, more than 30 proteins are known to
contain one to three TFD and categorized as Ly6/neurotoxin
superfamily (Ly6SF). Some LyOSF proteins, such as LynxI,
Lynx2 and SLURP-I are reported to modulate nAChR
function, either as allosteric and/or orthosteric modulators, or
as antagonists. Recently, we have clarified Ly6H as a novel
nAChRs antagonist. Because, to know the functional changes
of nAChRs in pathological conditions, it need to investigate
the role and expression changes of nAChR modulator, Ly6SF.
On the basis of these findings, our main goal is to elucidate
the role of Ly6SF proteins in pathological mechanisms of
psychiatric disorders, especially PTSD.

F72Em3C

Tsuji S. e al, Sci. Rep., 7, 1085 (2017)

Morisaki Y. er al, Sci. Rep., 6, 27354 (2016)
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Gut microbiota forms a complex metabolic
network and is deeply involved in various
diseases. Therefore, unraveling the mechanisms
of host-microbiota interaction is expected to lead
to the identification of novel therapeutic targets
and the discovery of disease biomarkers.

One key factor mediating host-microbiota
interactions is the small metabolite produced by
gut microbiota. Our research focuses on the
microbial lipids, many of which are currently
uncharacterized. We aim to unravel the host-
microbiota interactions at the molecular level by
integrating lipidomics techniques, biochemical
approaches, and receptor assays.

To understand the complex microbial lipid
structure, we use untargeted lipidomics, which is
an unbiased and comprehensive lipid analysis
technique. By untangling the MS/MS spectra, we
try to discover novel lipids produced by gut
bacteria.
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1. Morozumi S et al., “Structures and functions
of the gut microbial lipidome” Biochim
Biophys Acta Mol Cell Biol Lipids 1867,
159110 (2022).

2. Dore E et al., “The interaction of secreted
phospholipase A2-IIA with the microbiota
alters its lipidome and promotes
inflammation” JCI Insight 7, e152638 (2022).

3. Dore E et al., “Secretory phospholipase A2-
ITA targets bacterial extracellular vesicles to
modulate immune signaling” Commun Biol
8, 1634 (2025).
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The process of drug discovery and development needs a huge
cost and a long period. The number of approved drugs which
are classified as new molecular entities and new therapeutic
products is not increasing. Recently, public-private
collaborative drug discovery projects to perform a High
Throughput Screening (HTS) have been started in the US,
Europe and Japan. Under those projects, it is important to
design a screening library for finding novel lead-like
compounds. The in-silico is a key technology for analysis of
big-data from the HT'S screening and diversity of a large-scale
compound-library.

Our group (Division of Physics for Life Function) joins a
drug discovery research project where a cutting-edge research
among pharmacy, physics, mathematics and I'T are required. A
collaboration with pharmaceutical companies and other
industries is very important for the goal of the project. We are
now developing a novel method for design of drug-like
compounds and candidates using in-silico techniques such as
Bio-informatics, Chemo-informatics and Machine-learning
(e.g., A). We are going to develop a new library-design
method for high-quality compound-library in the next
generation era of drug discovery. It is also important to
validate the in-silico method by experiment. Especially, we aim
to contribute to structural biology by high-accuracy protein
structure prediction, and collaborate with medicinal chemistry
and synthetic chemistry using Ligand Based Drug Design
(LBDD) for hit identification and lead optimization.
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The evaluation of ADMET properties (absorption, distribution,
metabolism, excretion and toxicity) is inevitable for the final
clinical success of a drug candidate. However, these properties
have not been sufficiently assessed in academic drug discovery
programs. My lab focuses on the development of full-fledged
ADMET assay systems in the academia and ADMET research
based upon my expertise in the field of organic chemistry,
which has led to the successful discovery of several candidates
that could become Parkinson's disease and anti-cancer drugs.
One area of my research focus includes metabolic activation
which plays critical roles in drug metabolism. Metabolic
activation of drugs to chemically reactive metabolites that are
capable of modifying cellular macromolecules results in acute
and/or idiosyncratic toxicities. Some marketed drugs are known
to generate reactive metabolites and exhibit hepatotoxicity as
side effects. I am aiming to design and develop improved drugs
to avoid the formation of reactive metabolites by investigating
the metabolic activation mechanism of such drugs. I have also
succeeded in developing novel fluorescent trapping reagents for
simple detection of various types of reactive metabolites.

B/ D'

1. Y. Tateishi, C. Sibazaki, K. Takahashi, S. Nakamura, Y.
Kazuki, T. Mashino, T. Ohe Synthesis and evaluation of
tofacitinib analogs designed to mitigate metabolic activation,
Drug Metabol Pharmacokinet 43, 100439 (2022).

2. C. Sibazaki, O. Mashita, K. Takahashi, S. Nakamura, T.
Mashino, T. Ohe Development of a fluorescent-labeled
trapping reagent to detect reactive acyl glucuronides, Chem Res

Toxicol 34, 2343-2352 (2021).
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Osawa et al. Nat.Struct.Biol (1998)
Kurokawa, Osawa et al. J.Mol.Biol (2001)
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Our research is focusing on revealing the functional
mechanisms of a variety of physiological phenomena, based on
protein structure and function at atomic resolutions. OQur
background is structural biology, physicochemistry, and
biophysics, utilising nuclear magnetic resonance spectroscopy,
X-ray crystallography, and cryo-electron microscope.

We appreciate the importance of collaborations with other
research groups in biology, medical science, chemobio-
informatics, and medicinal chemistry, for creating innovative
drugs. Sometimes you may want to know whether or not a
ligand that you found directly interacts with the protein of
interest, and if it does, how and where the ligand binds to the
protein. In such a situation, we hope we contribute to your
project from the structural standpoint.

Currently, we are interested in membrane proteins such as
voltage-gated ion channels and transporters, which relate to
arthythmia, pain, allergy, male infertility, resistance to anti-
cancer drugs, and so on. Also, we are studying proteins
involved in translation, cancer, virus infection.

We hope that we achieve creation of innovative drugs, based
on functional and structural mechanism of proteins we unveil.

F 75

Toyama, Osawa et al,, “Dynamic regulation of GDP binding
to G proteins revealed by magnetic field-dependent NMR
relaxation analyses”, Nat. Commun. 8:14523 (2017)
Nozaki, Osawa et al., “Disulfide mapping the voltage-sensing
mechanism of a voltage-dependent potassium channel”, Sci.
Rep. 6, Article number 37303 pI-11 (2016)

Imai, Osawa et al., “Structural basis underlying the dual gate
properties of KesA”, Proc. Natl, Acad, Sci. USA. 107(14),
6216-6221 (2010).

M Go-,GBy-binding interface

NMRIC KD > INDE—5 > )\ T BEEEREEHRENT
Yokogawa, Osawa et al. J.Biol.Chem. (2011)
Mase, Osawa, Yokogawa et al. J.Biol.Chem. (2012)
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Natural compounds have played an important role as a
search source of lead compounds in small molecule drug
discovery due to their high structural diversity. However,
in recent years, it has become difficult to discover
compounds containing novel molecular skeletons, and
the importance of natural compounds has declined in
drug discovery. In order to overcome this situation, we
are conducting research to create new resources for drug
discovery by presenting structurally diverse natural
compounds and analogues of natural compounds.

1. Development of new resources for drug
discovery using diversity-oriented synthesis

We propose a new approach, “diversity-enhanced
extracts”, which is an approach for increasing the
chemical diversity of natural-product-like compounds
through a combination of natural product chemistry and
diversity-oriented synthesis. Diversity-enhanced extracts
are obtained from chemical reactions that remodel
molecular scaffolds directly in the extracts of natural
resources. The subsequent isolation of each compound
produced from such reactions affords a diverse natural-
product-like library of new molecular scaffolds.

2. Exploration of new resources for drug discovery
using unexploited organisms

As a new drug discovery resource, we focus on
“unexploited organisms” which are different from
conventionally used organisms, such as plants, fungi,
and bacteria, for the search of natural compounds. For
example, we have conducted a comprehensive search
for secondary metabolites of cellular slime mold, and
have isolated and structurally determined about 40 new
compounds. The majority of these compounds showed
biological activity, indicating that cellular slime mold is
a useful species as a new drug discovery resource.

F 725

Kikuchi et al, Two New Terpenes Isolated from
Dictyostelium Cellular Slime Molds. Molecules 2020,
25,2595.

Kikuchi et al., Construction of a Meroterpenoid-like
Compounds Library Based on Diversity-Enhanced
Extracts. Chem.—Eur. J. 2019, 25, 1106-1112.

Kikuchi et al., Removal of the E-olefin Barrier of
Humulene Leading to Unnatural Terpenoid-like
Skeletons. Org. Lett. 2018, 20, 7317-7320
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Molecular properties are dictated by the three-
dimensional arrangements of atoms in the
molecules. Chemistry is a privileged discipline to
design and construct virtually any types of
molecular architectures, dissecting hitherto
unknown molecular properties. Designing
unconventional molecular structure is a gold-
standard to access intriguing molecules eliciting
unexpected physicochemical properties.
Functional molecules are globally used and
indispensable in human society, and we need to
devise better performing molecules to tackle the
social, medical, and environmental problems in
the world. Exotic new molecules are capable to
exhibit game changing properties. The new
molecules from our group have proved their
unparalleled molecular functions e.g. high
catalytic activity to contribute the synthesis of
therapeutics and anti-proliferative effect on
certain cancer cells. We believe that the
aesthetic molecules from our group will
contribute to the world in a global sense.

L

1. “oxa-TriQuinoline: A New Entry to Aza-Oxa-
Crown Architectures” Angew. Chem. Int. Ed. 2023,
€202307896.

2. “TEtraQuinolines: A Missing Link in the Family of
Porphyrinoid Macrocycles” J. Am. Chem. Soc.
2023, 145, 26009.

3. “TriQuinoline” Nat. Commun. 2019, 10, 3820.

4. “Unique Physicochemical and Catalytic Properties
Dictated by the B;NO, Ring System” Nat. Chem.
2017, 9, 571.
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Hollow spherical proteinaceous shells are
widespread in nature. They serve as functional
containers for storage, delivery, and production
of biomolecules. We engineer such protein shells
chemically and genetically to create artificial
shells for various applications such as drug
delivery systems.

Among many natural protein shells, we now
focus on bacterial “shell proteins” that self-
assemble into the complex shell structures called
bacterial microcompartments (BMCs). Owing to
the recent comprehensive genome analysis,
diverse BMC gene clusters have been found
across many bacterial phyla. However, their
applications and usage have been limited due to
their structural complexity.

We are going to engineer and evolve the
diverse BMC shell proteins to create artificial
shell structures, which enable to encapsulate
functional macromolecules such as nucleic acids
and proteins, and to bind specific target cells.
The technology developed here would be useful
for cancer treatments and many other
applications in life sciences.

T 7w 3L
1) Sasaki E. ef al “Self-Assembly of

Proteinaceous Shells Around Positively
Charged Gold Nanomaterials Enhances

Colloidal Stability in High Ionic Strength
Buffers” ChemBioChem, 21, 74—79 (2020).

2)

Sasaki E. et al. “Structure and Assembly of
Scalable Porous Protein Cages” Nat.
Commun., 8, 14663 (2017).

Sasaki E. et al. “Self-Assembly of
Proteinaceous Multishell Structures
Mediated by a Supercharged Protein” J.
Phys. Chem. B, 120, 6089-6095 (2016).

Sasaki E. et al “Co-opting Sulphur-Carrier
Proteins From Primary Metabolic Pathways
for 2-Thiosugar Biosynthesis” Nature, 510,
427-431 (2014).
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Natural products have been used as the basis for
many pharmaceuticals. The diversity of chemical
structures of natural compounds is one of the
usefulness of natural compounds. In order to
provide a continuous supply of such molecules for
drug discovery research, we create structurally
diverse compounds based on natural product
chemistry, combining natural compounds with
synthetic chemical methods and utilizing
unexploited microorganisms.

We are conducting exploratory research using
cellular slime molds and stramenopiles, which
have not been exploited in natural product
chemistry research and are expected to produce
highly novel compounds. Based on these, we are
attempting to produce more diverse compounds by
combining modern culture techniques and
molecular biological knowledge.

We aim to create new molecular structures by
utilizing natural compounds, and then breaking
them down and reconstructing them. Molecules
obtained in this way have structures that cannot
be obtained naturally and they will be expected to
be a source for the discovery of useful
pharmaceuticals.

We expect to contribute to the development of
new drugs by constructing a highly unique
compound library through this approach.

T 75w
Nishimura, T. et al. JBIR-155, a Specific Class D B-Lactamase
Inhibitor of Microbial Origin. Org. Lett., 2021, 23, 4415-4419.

Nishimura, T. et al. Development of a Terpenoid Alkaloid-like
Compound Library Based on the Humulene Skeleton. Chem. Eur.
J. 2016, 22, 15819-15825.
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HANAOKA Kenjiro
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fluorescent probe.”

fluorescence imaging.”
drug discovery./ smart molecule

MEME

Fluorescence imaging is one of the most powerful
techniques for visualizing temporal and spatial changes
of biological phenomena in living cells, and many
fluorescent probes have been developed. In particular,
xanthene dyes have favorable characteristics, such as
high water solubility, high fluorescence quantum yield
and high molar extinction coefficient, and they have
been utilized as fluorescent cores for fluorescent probes.
We have developed new far-red to near-infrared (NIR)
xanthene fluorophores, Si-rhodamines (SiRs) and
TokyoMagentas (TMs), in which the O atom at the 10-
position of xanthene is replaced with a Si atom.
Fluorescent probes in this color region are highly useful
for multicolor imaging and in vivo imaging. More
recently, we have established the molecular design
strategy for fluorescent probes based on the twisted
intramolecular charge transfer (TICT).

Eri

1)  RSC Chem. Biol. 6, 1576-1584 (2025).

2)  Chem. Commun. 61, 10522-10525 (2025).

3)  Sci. Adv. 10, eadi8847 (2024).

4) J. Am. Chem. Soc. 144, 19778-19790 (2022).
5) Angew. Chem. Int. Ed. 59, 6015-6020 (2020).
6) J. Am. Chem. Soc. 140, 5925-5933 (2018).

7) J. Am. Chem. Soc. 139, 13713-13719 (2017).
8) J Am. Chem. Soc. 137, 4759-4765 (2015).

9)  Nat. Neurosci. 17, 503-505 (2014).

10) Angew. Chem. Int. Ed. 52, 13028-13032 (2013).
11) Angew. Chem. Int. Ed. 52, 3874-3877 (2013).
12) J. Am. Chem. Soc. 134, 19588-19591 (2012).

CaTM-3 AM

CaSiR-1
630 nm/669 nm
J.Am Chem Soc., 133,14157 (2011)

Excitation/Detection: 685/720 nm
JAm Chem Soc., 134,5029 (2012)
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Division of Advanced Molecular Chemistry

HIGASHIBAYASHI Shuhei

WEEE D F EFILFHE

Synthetic Organic Chemistry,”

Biofunctional Molecules.” Quantum
Chemical Calculations

AREEBRENE Sy F DFTR B RIE DB

RIS E Dt & 70 D A PRTEME R IR L&
W7z & DAEBKERENE Y T OB LB IE, A
BAMEFEEOBERERMFEMTY, LL, flxo
BRER, ~T uT, BHRRE AT D MG
DHBILAE D & ShHEIN AR T DIT1E. BEFOK
J& - D7tk - BRI/ MR N5 7200 TR TR s
D ERA, BERRBARICEWE ER Y =7y
FE LT, HLOAKRIS, ZBIERIEZ I
U, EASBERENESY T DR RAVEPEICHIR Y 2
EEARLTVET,

5y F DERERIMEE OfFEHA
BLUVERIE, SOSRIEE/ L, AEARBERENE )+
ZRIRT D 0ITIE, MG, BIRZEE, 1[I
HAER, B/ MG eI/ R E Do+
D IERER 22 B A E | ALZASOSMEZ ] 5 2
(L, BfiEd 5 2 EAEETY, SHEERILTH
WE & EHRAL A BREE LT, S F oM, UG
ARG HICBRAR L. BT LA IREERE I 73 1 DB JE
(CEEDRDHFIEZAT > TVET,

EBLZ L HBECZOBRENFERIC L 2HBERK
AR, BRI LR OESRIC LY . 1D
PR CBOGNEZ FHRLC & o TR i, ERAE,
TRTDHZENTEDLL IR TEELE, E
B LR R A e hbE S Z & T IE
THENNEZ ST BREZ L0 . THITS
ZEMNARET, ORI A ED b LE T,
BN EE T & L B R 2 A
TEH L, EBR(LT LR P2 BRIV F
EIZE ST, HrLOWABIEORREICTF Yy LY L
TWET,

Development of Synthetic Methodology of Biofunctional
Molecules - Synthesis of biofunctional molecules such as
drugs and biologically active is an important task for synthetic
organic chemists. Synthesis of complex molecules often
suffered from inefficient conversions and the development of
totally efficient syntheses are still difficult. We study the
development of new synthetic methodology and efficient
syntheses of nitrogen-containing natural products.

Elucidation of Fundamental Properties of Organic Molecules
- For the development of new synthetic methodologies and
biofunctional molecules, it is important to understand the
fundamental physical and chemical properties of the molecules.
We study the physicochemical properties of molecules by
experimental measurements and theoretical calculations for the
production of useful organic molecules.

Organic Synthesis by Synergetic Approach of Experiment and
Computation - In recent years, quantum chemical calculation
became a powerful tool for understanding and predicting
properties and chemical reactivity of molecules. By employing
the synergetic approach of experiment and computation, we
challenge the development of new synthetic methodology of

biofunctional molecules.

FE2FR

(I)  Acid/base-regulated
disproportionation of N-N linked bicarbazole and biacridine
derivatives, Chem. Sci. 2015, 6, 4160.

(2) Enantioselective synthesis of a chiral nitrogen-doped
buckybowl, Nature Commun. 2012, 3, 891.

(3) Total synthesis of siomycin A: completion of the total
synthesis, Chem. Asian J. 2008, 3, 1013.

reversible  electron  transfer

AHERILE EEEUEME ER

Biollogically Active Organic Molecules.”
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Miyamoto Kazunori

ERERILZE  ARTHRILE ER
TS RISHEERET
Synthetic Organic Chemistry.” Main

Group Elements Chemistry,”
Meta—Stable Bonds./ Mechanistic Study

MERME
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Exploration of chemical space based on the discovery
of unexplored “bond”, “element”, and “structure”
Chemistry has developed based on certain bonds,
reactions, and skeletons, and hence the available
“chemical space” is limited. Our research focuses on the
weak meta-stable bonds, including hypervalent bonds in
A3-halogens, charge-shift bonds in inverted o-bonding
species, and inter-element bonds, and opened up
chemical synthesis of “diatomic carbon C,.”
“propellanes,” and “3D-cage structures” efc., which
have led to the expansion of the new chemical space.
Various molecules obtained by the chemistry can be
applied as bioisosters of aromatic rings. In addition,
molecules derived from Cl-carboranes can be used for
neutron capture therapy (BNCT).

We are also interested in the unusual reactions and their
mechanisms discovered by exploring chemical space
since they potentially shed light on undiscovered
theories in organic chemistry. Further, we are working
on introducing various main group elements into the
carbon skeletons, which are also suitable for expanding
new chemical spaces.

Based on the above concepts, we will design, construct,
and create fascinating unexplored chemical space and
open up new possibilities that will contribute to life
science, pharmaceutical/materials science in the future.

SR

(1) Nat. Synth. 2024, 3, 1083.

(2) J. Am. Chem. Soc. 2021, 143,9327.
(3) Nat. Commun. 2020, 11,2134.

(4) J. Am. Chem. Soc. 2019, 141, 6499.
(5) Angew. Chem. Int. Ed. 2018, 57, 1501.
(6) Science 2011, 332, 448.
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Structural biology.” Membrane protein
/ Protein—protein interaction
./ Structural and functional analyses
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YOKOGAWA Mariko

Ph.D. in Pharmacy

MRME

HUNRTBERIIUD ETHERE ST, ER
WIZB W CEE 2 AEEEREZH > g, AR
NS EE R X X EORREN Kb 0 | TERE
DILHET D &, BEA RS & EZ &,
L7=Ro T, ARNTEERAEMEREZH Y X v
PRIEMN, FOLIC L TEOHREZRILL TV
DDA =ALEIFET D Lid, EMBLED
iR, BLXOREROH SN EECTY,

FLEEIZHUE, A A F ¥ AR T AR—
H—Tp B ORI, WEEE X NI E T
ANWAHNR S T RIEREE Y Ry e
il LTI 2D TWET, BFERt5id%
B izh=0 T8, WTRbLEFEY T ROFEA.
JEEAL DA 72 1T K0 Z 2R O SRR
HEEPENELT D 2 LT, AR REL TV
F9, T ORERERH A B = X B SRS OBLS
MOIEAT 5725, NMR. XHS SR ST 7o
EOMEEMTFROFEEZRA L, ¥ 2 7 Bk
BLTWAEELLZDZ EEEEBLTVET,
JEFRRE DSTAREE T D & & R ke
WRET oI a5 2 LT, FHERAE
b DY) O RIRIERRE A T E £,

SEARHEYE Z AT B 72 I2iE,. FEICKBE A A
WCHRBRY R T B REICRBE S, &2 0%
I LT HETHER L E4, AR REe
WP LR TEZ ORI X v . R L
T2 B RO EPEME 2R L. BEREfRAT. ST
IRIEERRNT 21T E T, MR Y X7 Rz
ZUREE LT 5720, BRIKE W
HEREMRAT 2 RS AT H & TE £, xR
JERBESER L R EICR LT, T4 R
7 LRI D IRE EEE TV 2RI Ui
O ZED TR, IRE _ERF O s Xy
B ORREREE ORI, TRER A 7 =X L ofif
BHEEfRLTWET,

Bound state: Free state:
Not observable Observable

Radio-freq ueno,u'b1Jr NMR by NMR

Free EEA1

ulse —_—

P 4 _— M.W.: 7.8K
Lipid. =
(DMP Cross-saturation
-C'H

J Lpid (PI(3)P)
P~ -CH PI(3)P-Nanodisc
NH (i .531: ~150K

Understandings of the structural and functional mechanism
of proteins at atomic resolution contribute to the basic
sciences and structure-guided drug design.

We are interested in membrane proteins such as voltage-
gated ion channels, transporters, and peripheral membrane
proteins. We are also studying viral proteins, proteins involved
in translation, and so on. These proteins function under the
dynamic contexts of physiological phenomena. To reveal a
dynamic aspect of protein structures at atomic resolution, we
utilize combinations of structural biological analyses, such as
NMR and X-ray crystallography.

We generally use an £. colf expression system for structural
analyses and purify the target proteins. Then, we perform
physiochemical, biochemical, and structural analyses. To study
membrane proteins and peripheral membrane proteins, we aim
to establish how to perform structural analyses within

membrane using nanodiscs as membrane mimetics.

ESAN D'

I. Yokogawa M., Tsushima T. Noda NN. Kumeta H,
Enokizono Y., Yamashita K., Standley DM., Takeuchi O.,
Akira S., and Inagaki F. “Structural basis for the
regulation of enzymatic activity of Regnase-1 by domain-
domain interactions.” Scz. Rep. 6, 22324 (2016).

2. Yokogawa M., Kobashigawa Y., Yoshida N., Ogura K,
Harada K., and Inagaki F. “NMR analyses of the
interaction between the FYVE domain of early endosome
antigen 1 (EEAI) and phosphoinositide embedded in a
lipid bilayer”, J Biol Chem., 287(42), 34936-34945
(2012).

3. Yokogawa M. Osawa M, Takeuchi K., Mase Y., and
Shimada L. “NMR analyses of the GBy binding and
conformational rearrangements of the cytoplasmic pore of
G protein-activated inwardly rectifying potassium channel

1 (GIRK1).” J. Biol, Chem., 286(3), 2215-2223 (2011).

F/TARYERVWEISE LISERE S VNV EOHEERONMRIZ & 28T (X 2)
() 417 b= UEEE (P1) 28T+ /TA4RYVEEEA1ZAV:-. HEERONMRENODERXK
() NMRZAHWTHLMIZLz., P1#ELIBEEICHTHIEEA 1 DHEEHADERE
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BIEA O AZEIZHOWTORRIZ 45 L IXE 2 F
A, FAE. HYOENENHESCH AEAORRE %
EEhSH, HAZEOER L b EEx RELFHE
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(1) EMRBFEFE L b T o AR —F ORFBLCMHAE
2%t 5 BRI REAN - & % KAYHIAEE - 12 B 5
Y]

W) DRIV RN T 5T Dk~ 72 AR RE R
FIE S B 0 2 7e O RIHIENC kK-> T %
DRI ECHAEOE (LN SR SINET, —H.
FNOARKEEREAIL, ke RRIE T (REOIK
Hggg 72 &) IZHB W T post transcriptional 72
FEHE, BREZEOZEEOHIMEEZZ 1T T ET,
T ORI E 7213 % RIHIEIR 125, 3KE)
BRI NG A — R 252 A8z >\ T, BIETF
£, microRNA 12825 mRNA D3R, BEEHIE AR
2 K DIEHEEB 2 2RISR EED, Ziuh
ZAr LI ARNEN B ENZ DUV TRl L TV E T,

(2) HEMRBEFEL N T AR—F 2N L2y
FHAAER OE A ZEIZ B3 2 et

i (1) OZEBHERIL, KB AEEHORED
AZDOFRRE L2 3, Thbb, HAEEH
OREZHET 5., HEHOMEEE B ~DBYE
SFE A OWRBRKE D O BILEEZ T DR
EIGREN, MACE->TEETHZ LT, HA
ERORRENEANC L > TR £3, FAL, 3
MR N T v AR—Z I E oA REREE R
O LI AER ORREIZDWT, in vitro
R - BAEERS, BV IALER EOFIEICX
D, MAZOEREZMIL CNET, 51T, &
LR FEEYEE T A —F % in

silico \Z T modeling & simulation 45 Z &
T, WK EOEBIOWTHAHEL TV E T,

Docking simulation
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Concurrently appointed, School of Medicine
Department of Clinical Pharmacy

AKIYOSHI Takeshi

In order to optimize the medication based on the background of
each patient, a variety of research for dosage adjustment using
genetic information is in progress. However, our understanding for
individual variations of the efficacy and adverse reactions of
medicines still remains to be further investigated. My research topics
are the evaluation of the biological factors which affect the
pharmacokinetics (and pharmacodynamics) and the extent of drug-
drug interactions (DDI) as follows,
(1) The effects of genetic and epigenetic factors on inter-individual
differences of the protein expression and function of the metabolic
enzyme and transporters
The aim of this research topic is to evaluate the contribution of
genetic and/or epigenetic factors such genetic polymorphism for
cytochromeP450 enzyme and transporter and epigenetic regulation
by microRNA and N-glycosylation etc on pharmacokinetic profiles
certain drugs.
(2) Investigation of the inter-individual differences in the extent of
DDI induced by inhibition/induction of metabolic enzymes and
transporters and modeling & simulation using IVIVE method. The
aim of this research topic is to quantitatively evaluate the
contribution of factors which affect the profiles of DDI induced by
inhibition/induction metabolic enzyme and transporters using 1
vitro metabolism/inhibition and uptake method.
Bty
1) Akiyoshi T, et al, Storchiometric transport of estrone 3-sulfate
among genetic vartants of OATPIAZ and OATP2BI and
structural analysis by molecular dynamics simulatrion: Impairment
of gating mechanism in the unstable inward-open conformation
of OATP2BI (Asp215Val) significantly suppress the transport
activity. Drug Metab Dispos, 2025 in press

2) Kataoka H, Akiyoshi T, er al, The effects of N-glycosylation on
the expression and transport activity of OATPIA2 and
OATP2BI. J Pharm Sci; 2024 ;113:1376-1384.

3) Akiyoshi T, er a/, Analysis of inhibition kinetics of three beverage
ingredients, bergamottin, dihydroxybergamottin and resveratrol, on

CYP2C9 activity. Drug Metabol Pharmacokinet. 2022.

4) Akiyoshi T, er al, Comparison of the inhibitory profiles of
itraconazole and cimetidine in cytochrome P450 3A4 genetic

variants. Drug Metab Dispos, 39 (4), 724-8, 2011

In silico docking simulation

EMRAHEROZRY S FEREICBITA2RBEEE
HlDFEEFRINCXT T B accesibility & docking
simulation [CK VEF@AL TWET,

TR (CYP3A4.1) |THEN. ZEB (CYP3A47)
IEHNT. ESRHBRODOA SEMUEBICEER
Th, BAEERNNELKEZCLERLTVET,
(Fhmwmx 3 &UBIH)
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PEEORE & a2 R KIRICH & 472
Wi, EYOENEIEE & IS ki $ % SKERgH B
D FBFANE 2 PK/PDEFAT I & 0 & BRI f#HT 5 R
RER T,

ZNEIZRNIE, B-TF I XL/ -F 7 H~<w—F
P SEOF FHRF OPK/PDRFAT FiE AR L T&E £ LT,
BRI ISR LT, B-F 7 ¥ AFEORS X
B-7 7 Z~—EBHEKOREIMKF L TELT D
729, GO EEMICHE T Z OBy 7z 21k
ERMTEERFATLRE, £2C, MAlZHEL 72
T BE L 3R THL S b OMICERBR 2 3206 L, PR SR
BECT 5 -7 7 % L3O R ERG R 2 5
LELE Fig. 1) , HWT, p-F 7 & ~—FH
EHOPKL I a2 b — g BT AR R A OR
FE & A EBOS AT D 2 LT, FRFRA O
B-T7 7 X LEMICEHEH LE Lz, ZOROMICE
instantaneous MIC (MIC;)) & ERELFELL, &5H
2. B-F 7 X LEDMIC, & B-T 7 & LN
2TV DR O EIA (FOMIC,) ZfIEE LT
PK/PDAEAT L7, I D B-7 7 ¥ ~—EFEA
EIZt LT, B-F7XL¥/B-F7%~<—TF
FIOPUHETEED OMIC, & BAF Az R~ 2 &
LI LE LT,

FOMIZH, K ERICEW S TS 2 FF
THZEEAMIC, BB T T AR in
vitro PK/PDEHII R DIEZIZ HH Y LA TWE T,
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Division of Pharmacodynamics

IGARASHI Yuki

log, (MIC) = log, (MIC,)-

Maximizing the efficacy and safety of
antimicrobials requires quantitative PK/PD
analysis of the relationship between
pharmacokinetics and pharmacodynamic effects.

To address this, I have established a PK/PD
analytical approach for B-lactam/B-lactamase
inhibitor combination therapies. Because the
susceptibility of B-lactams against resistant
bacteria dynamically changes depending on B-
lactamase inhibitor concentrations, conventional
fixed MIC values cannot adequately reflect this
time-dependent behavior. Therefore, MIC assays
were performed using various concentration
ratios to dose—response curves of B-lactams as a
function of B-lactamase inhibitor concentrations
(Fig. 1). By integrating inhibitor concentrations
at each time point obtained from PK simulations
into these curves, instantaneous MICs (MIC,)
were calculated. PK/PD analysis using fT>MIC;
as the index demonstrated a strong correlation
with antibacterial activity against multiple 8-
lactamase-producing bacteria.

In addition, I am engaged in the development of
novel animal infection models and in vitro
PK/PD systems to evaluate antimicrobial
efficacy under clinically relevant conditions.

ESYAN DS

Igarashi Y, et al., JAC., 2025;80:547-53.
Igarash1 Y, et al., JAC., 2023;78:991-99.
Igarashi Y, et al., Pharm Res., 2023;40:2423-31.
Igarashi Y, et al., Pharm Res., 2023;40:1789-97.
Igarashi Y, et al., JIC., 2018;24:907—-14.
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Cpu’+ 1C5p"
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Cg.: Concentration of B-lactamase inhibitor
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Fig. 1 Method for calculating fT>MIC;
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In single or few-center retrospective
observational studies that have been conducted
in previously, limited sample size has
contributed to reduced statistical power and
institutional bias. Thus, researchers and medical
professionals using these research findings must
be cautious in interpreting these results.

To overcome these research limitations, we aim
to expand clinical pharmacy research using
medical big data. By combining medical big data
analysis with machine learning methods, we aim
to construct a clinical prediction model that
would enable users to easily estimate the risk of
adverse drug reactions and set appropriate
dosage for a wide range of drugs. Presently, we
are also supporting research investigations by
sharing the methods established in our studies
with clinical pharmacists and physicians.

F72Fm

1. Imai S, et al. Using Japanese big data to
investigate novel factors and their high-risk
combinations that affect vancomycin-
induced nephrotoxicity. Br < Clin
Pharmacol., 88, 3241-3255 (2022).

2. Imai S, et al. Factors affecting creatine
phosphokinase elevation during daptomycin
therapy using combination of machine
learning and conventional methods. BrJ
Clin Pharmacol., 88, 1211-1222 (2022).

3. Imai S, et al. A survey of the status of
methadone switching in Japan using a
hospital-based administrative claims
database. J Clin Pharmacol., 63, 1002-1008
(2023).
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IMAOKA Ayuko

Multiple medications are sometimes necessary for
pharmacotherapy. The drug - drug interaction (DDI) as a
consequence of polypharmacy is a potential risk of
pharmacotherapy.

My research area is the quantitative prediction of
pharmacokinetics drug - drug and drug - food interactions
during the drug absorption process. For example, oral
absorption of new quinolones antibiotics (NQs) is decreased
by the coadministration of antacids containing polyvalent
metal cations. I have evaluated in the 7n2 vitro to predict
quantitatively the extent of this DDI using with cultured cell
lines, as well as the absorption of aluminum was increased by
NQs, suggesting that the chelate can permeate across the
intestinal epithelial cell monolayer. Aluminum is not
necessary but possibly harmful for human. The relationship
between overdose of aluminum and neurodegenerative diseases
such as Alzheimer’s disease has been reported. Accordingly,
when aluminum-containing drug is administered orally with
NQs in the clinical settings, we may focus not only on the
decrease in absorption of NQs but also the risk of
development of neurodegenerative diseases resulting from
aluminum.

As mentioned above, I carry out the research to create the
scientific evidences to provide the safety and optimal
pharmacotherapy from the viewpoint of pharmacokinetics.

F 725w

I. Yotsumoto K, Wada N, Akiyoshi T, Imaoka A, Ohtani H.
S-Fluorouracil treatment alters the expression of intestinal
transporters in rats. Biopharm Drug Dispos. in press.

2. Ishikawa Y, Akiyoshi T, Imaoka A, Ohtani H. Inactivation
kinetics and residual activity o CYP3A4 after treatment with
erythromycin. Biopharm Drug Dispos. 38(7): 420-425, 2017.
3. Akiyoshi T, Ishiuchi M, Imaoka A, Ohtani H. Variation in
the inhibitory potency of terbinafine among genetic variants
of CYP2D6. Drug Metab Pharmacokinet. 30(4): 321-324,
2015.

4. Ohtani H, Hakoda R, Imaoka A, Akiyoshi T. /n silico
evaluation of warfarin - bucolome therapy. Biopharm Drug
Dispos. 37: 232-242, 2016.

5. Imaoka A, Hattori M, Akiyoshi T, Ohtani H. Decrease in
ciprofloxacin absorption by polyvalent metal cations is not
fully attributable to chelation or adsorption. Drug Metab
Pharmacokinet. 29(5): 414-418, 2014.
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IWATA Hiroki

Community pharmacies play an important role in maintaining
the health of the local residents and prolonging their health
expectancy. I research on the roles of community pharmacies
in the prevention and early detection of diseases, and self-care,
mainly at Keio University Community Pharmacy.

I) Since periodontal disease is related to systemic diseases,
including diabetes mellitus and stroke, oral care is important
for prevention of systemic diseases. However, only about half
of Japanese adults have regular dental check-ups. I'm trying to
reveal if community pharmacies can contribute to the
maintenance and promotion of oral health. I found that oral
health check-ups at a community pharmacy had the potential
to change both oral self-care habits and dental consultation
behavior. Additionally, about 80% of dentists agreed the oral
health check-ups at community pharmacies. I presently study
about recognition of community pharmacists against oral care
and effects of the check of oral malodor and dysphagia, which
results in the collaboration between community pharmacies

and dental clinics.

2) In April 2014, legal and regulatory changes allowed self-
blood tests to be performed at community pharmacies as
Bioanalytical Labs. However, only a few pharmacies has been
registered as Bioanalytical Labs. I conducted a survey of
community pharmacies to reveal the disincentives to the
spread of Bioanalytical Labs at community pharmacies.
Additionally, we constantly hold an event to measure HbAIc
and lipid levels within a community and evaluated the
usefulness of the measurement for early detection of lifestyle

diseases and consultation behavior.

TS

I.  Iwata H, er al Most dentists approve of oral health
check-ups for local residents at community pharmacies
and desire collaboration with community pharmacists.
Drug Discov Ther., 16: 309-312, 2022.

2. Iwata H, er al Patient satisfaction with oral health
check-ups at a community pharmacy and their effect on

oral self-care habits and dental consultation behavior.

Drug Discov T/zer 14: 319-324, 2020.
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Population aging in Japan, where the people are facing a
super-aging society, accelerates a negative cycle of increases in
medical expenses and the burden on the economy due to the
declining working-age population. Therefore, extending the
healthy life expectancy of the elderly is one of the important
and urgent tasks to slow down the cycle.

Skeletal muscle is the largest organ in the human body and
play a role not only in maintaining posture and motor
functions but also in glucose metabolism and the secretion of
bioactive factors (e.g., myokines and extracellular vesicles).
Sarcopenia is a pathological condition characterized by a
decline in skeletal muscle mass and strength caused by various
factors such as aging, diseases, and malnutrition. Also,
sarcopenia is known to be associated with patient prognosis,
disease onset, and even treatment resistance. Through research
on the development of novel therapeutic strategies for
sarcopenia and the use of skeletal muscle itself as a foundation
for drug discovery, I aim to contribute to disease treatment
and the extension of healthy lifespans.

I have elucidated the mechanisms of sarcopenia and its roles
and associations in chronic kidney disease and infections (e.g.,
sepsis). Additionally, I have clarified the crosstalk mechanism
between skeletal muscle and kidney or immune cells. In these
crosstalk processes, I have identified that skeletal muscle-
derived factors, such as myokines and extracellular vesicles,
play a crucial role. My research focuses on targeting these
factors for drug discovery and exploring how skeletal muscle
can be utilized for disease treatment.

EEVAN DS

Osa S and Enoki Y, et al., FEBS Lett. (2024)

Homma K and Enocki Y, et al., FASEB BioAdy. (2023)
Enoki Y, et al., / Cachexia Sarcopenia Muscle. (2023)
Karo H and Enoki Y, et al., / Cachexia Sarcopenia Muscle.
(2021)

Enoki Y, et al., / Cachexia Sarcopenia Muscle. (2017)
Enoki Y, et al., Scz Rep. (2016);6:32084.
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OHTANI Hisakazu

Personalized medication is one of the best solutions to
maximize the therapeutic effect and minimize the adverse
reaction. Personalize medication is not only based on the
genetic differences of patients but also non-genetic factors
such as drug interactions, disease state, foods/ beverages intake,
etc. Among these factors, my research topic are those
responsible for the inter-individual differences of
pharmacokinetics as follows:

I) Factors of the inter-individual difference in the extent of
drug interactions vza the inhibition of metabolic enzymes or

transporters

The extent of these interactions are determined by the
factors (such as the inhibitory potency and concentration of
inhibitor, and the ratio of elimination route inhibited by the
inhibitor). The interindividual differences of these factors

are my research interest.

2) Factors of the inter-individual difference in the oral
bioavailability
Quantitative investigation of the influence of factors such
as food intake, the quality and quantity of foods and
beverages, physicochemical interactions with other drugs or
ingredients of foods and beverages.

3) Extrapolation to humans and PKPD modeling

To create novel clinical evidences from the above results
by using IVIVE (in vitro-to-in vivo extrapolation) and
PBPK (physiologically based pharmacokinetics) approaches.
Pharmacokinetics/ pharmacodynamic (PKPD) modeling is
my another research approach to create useful drug
information from the clinical data in the literature.

EEVAE5'S

Yajima K, Akiyoshi T, Sakamoto K, Suzuki Y, Oka T,
Imaoka A, Yamamura H, Kurokawa ], Ohtani H.
Determination of single-molecule transport activity of
OATP2BI by measuring the number of transporter
molecules using electrophysiological approach. J Pharmacol
Ser. 153:153-160 (2023)

Kojima M, Machida K, Cho S, Watanabe D, Seki H, Shimoji
M, Imaoka A, Yamazaki H, Guengerich FP, Nakamura K,
Yamamoto K, Akiyoshi T, Ohtani H. The influence of
temperature on the metabolic activity of CYP2C9,
CYP2CI9, and CYP3A4 genetic variants in1 vitro,
Xenobiotica. 53:357-365 (2023)

Ohtani H er a/, Estimation of absolute oral bioavailability

without performing an intravenous clinical study. Drug

Metabol Pharmacokiner. 38:100392 (2021)
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KAWAZOE Hitoshi

Ph.D. in Pharmaceutical Sciences

We conduct clinical pharmacy research aimed at
preventing or reducing the side effects of cancer
chemotherapy and share the results worldwide.
We also focus on training 'pharmacist-scientists',
developing both clinical and research skills.

Balancing the risks and benefits of cancer
chemotherapy for malignant tumours is very
important. Avoiding or reducing the side effects
of cancer chemotherapy can increase the benefits
of chemotherapy, thereby maintaining patient
quality of life and preventing consequent
discontinuation or dose reduction of cancer
chemotherapy.

1. Dry research

We have created a research environment where
clinical sites and laboratories work in
collaboration to provide feedback for clinical
practice. We have also conducted several
multicenter studies.

2. Wet research

We also collaborate with the Research Center for
Drug Discovery on the "relationship between gut
microbiome and tumor immune response",
carrying out reverse translational research.

EE0AN DS

Takahashi K., et al. Oncologist 2024; 29: e741-9.
Iihara H., et al. Lung Cancer 2024; 192: 107801.
Tashiro R., et al. Scr Rep 2023; 13: 11962.

Nasu I, et al. J Cancer 2023; 14: 676-88.
Tashiro R., et al. Front Oncol 2022; 12: 898150.
Ishida M., et al. Kidney Int 2022; 102: 666-8.
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I am trying to develop an integrated system
that efficiently collects and analyzes post-
marketing information through collaboration
with various healthcare informatics fields.

Research Focus 1:
Enhancing Community Pharmacy Functions
Community pharmacies are uniquely
positioned to generate valuable drug-related
information through their daily operations and
patient interactions. However, there is currently
insufficient evidence regarding the effectiveness
of their various initiatives. I am trying to
develop a system in which a variety of
professions in pharmacies can contribute to the
maintenance and improvement of health and
collect drug-related information, as well as to
build evidence for such efforts.

Research Focus 2:
Improving Patient Safety in Healthcare
Community healthcare settings involve
complex interactions among multiple healthcare
professionals, including physicians, pharmacists,
nurses, and caregivers. While these interactions
generate extensive documentation (nursing care
diaries, medication histories, incident reports,
etc.), this valuable information 1is often
underutilized for patient safety improvements.
Therefore, I am trying to extract issues in actual
clinical practice, using records (nursing care
diaries, medication histories, incident reports,
etc.) generated by various professions within the
framework of community medicine.

FE 725w 3

1) Kizaki H, et al. Construction of a Multi-Label
Classifier for Extracting Multiple Incident Factors
From Medication Incident Reports in Residential Care
Facilities: Natural Language Processing Approach.
JMIR Med Inform. 2024.

2) Sagawa H, Kizaki H, et al. Analyzing the Impact of
Drug Name Similarity on Dispensing Errors: An
Examination Using a Drug Name Similarity Index.
Biol Pharm Bull 2024.

3) Kizaki H, et al. Medication incidents associated with
the provision of medication assistance by non-medical
care staff in residential care facilities. Drug Discov
Ther. 2024
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KOBAYASHI Noriko

In social pharmacy, we take up various problems of modern
society. It is important to look at a lot of information on
drug problems, social trends and to communicate what is
needed as a function of the pharmacy. In order to respond to
the needs of society, such as promotion of self-medication, it
is necessary to focus on pharmaceutical education. Research is
carried out using various methods such as literature search,
questionnaire survey, interview, field work and so on. Current
research is as follows.

- Research on the introduction of refill prescription

Conduct questionnaire survey on pharmacies and pharmacists
towards the introduction of repeatable refill prescriptions and
clarify tasks.

- Research on the pharmaceutical accidental ingestion in
children
Interview about the environment of the family that leads to
misdirection of drugs in children. Especially, grandparents
who are living separately are investigating how they perceive
the accidental ingestion risk of grandchildren who come
occasionally.

- Research on pharmaceutical education on self-medication
Despite the high social needs for promoting self-medication, it
is difficult to experience self-medication in practical training.
Based on the opinions of students who completed practical
training, we aim to build hands-on pre-training based on the
experience at the worksite.

B/ 5

AR N, TP WO R, S ZREESE, SR B, A
W A, fAC 257, 5 H R, B H RS, &R
fd, bR S B B, KRR F—, AT B, AR
flif, FAED=— RN EED & A LR TS L8
IR T RN A REARE SR I O E i & < D
FAM, YAKUGAKU ZASSHI 2017;137(11):1391-1408.

S 4, FAE 1, 88K /MR, B2k 2, /R 1
B AL, BB I, KRE F—, A B1E OTCEE
FEEOMBESE & T OUED T D DOIRER, [EHEEF
40(2), 117-123, (2014)
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® Optimization of the medical treatment for the disease that
develop most commonly in women

(D Climacteric disorder refers to the various symptoms that
appear in women during climacterium and impairs their QOL
significantly. The main symptoms extensively include
vasomotor symptoms, such as hot flashes, psychoneurotic
symptoms, such as depression. In Japan, Kampo-medicine,
especially “Women'’s three major kampo-medicine’
(Kamishouyousan, Keishibukuryogan, Toukishakuyakusan)
are widely used for treatment of climacteric disorder, but some
patient was unresponsive to these therapy. We are
investigating the factor about unresponsiveness to Kampo-
medicine for optimization and individualization of the therapy.

@) Glucocorticoids are commonly used for the treatment of
autoimmune diseases such as rheumatoid arthritis, systemic
lupus erythematosus. Long-term use or high dose of
glucocorticoids could be risk factor of cardiovascular disease,
prevention, prediction and early detection of glucocorticoid-
induced side effect are important for reducing the risk. We
have investigated glucocorticoid-induced side effects in
patients treated with glucocorticoids for autoimmune diseases.
We are also investigating glucocorticoid-induced diabetes for
optimization of the therapy.

® Masking the bitter taste of medicines

Many active pharmaceutical ingredients taste bitter and thus
are the most common causes of poor drug adherence especially
to children. To mask bitterness and to facilitate
administration, medicines are generally mixed with food. We
studied candidate foods to conceal the bitterness of
clindamycin using taste sensor and human gustatory sensation
test, we identified, potential candidates for masking the
bitterness of clindamycin. We will continue to suggest the
bitterness masking method for various pharmaceutical

products having bitterness for improving drug adherence.

T 725w 3

LETFHRE AT AL MEERBRICE227 Y v
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mAEAL, AMRPIRR, HIBl &%, HH& OE A
I, TPRPETE ERCRE 43(9) 492-501, 2017
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T, Mg IR, EHFZ, EHEE
YAKRUGAKUZASSHI  129(4) 445-450, 2009
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Clinical question fREHED 7= I 1T EIERTZE &
R IE O H B ARA R T, L0 BWEYIGE
DOFEBLEZBREL MERMLER CGEiai o E{b
BLOZET U R20AIH) | . ZLTREROIEY
BRORRBEZH OB AMBERZBRELE TE
P/ IRPHEBEWGE) BT —~ DL L TWET,

BRlz MEBHEER ) 27—~ T 5/%ED1o L
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versus host disease : GVHD) D EiHIIEEIERIE T
I, BRI O EIEYE S OHE T H 5 GVHDIEE D
FIEER S —RIBR AT v A RIZEBETH 0 B%)
R RIBRIIMESL S TOWER A, Fox it BEIC
B IRAE ] S 40T 2 BEAEFEA TOVHDFEAE IZ 2o
LHvru 7y —VHEERZ A3 534 %2 L L
TEBY ., BAEZGVHD~Y 7 AETFI/VEZ/ERL L in vivo
TOHEIMEORKIE, FH~r o7y —UHR%EH
Wi in vitroZBRIZ K D ERH A 1 =X A>T
s Cc9,
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LFEDAT = XL DN T ORI ASCH A
@ T NV E AW EBIT-oTRY .,
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EMHIE O FBLUZ T 72T D A TV ET,
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CBWTITHIO THLEMNNILELE, 2671
Txyvat ) XLAERELTDERNEEOM,
BEFDOIFHE O] < [HLWHEE T v
ZLADOBFE] (DA TIIERFHE TS, H
ARIFRI ETCEHZE L TWET,
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Our goal is to develop further better pharmacological therapy.
One of my 2 major subjects is personalized medicine. We focus
on macrophage-inhibitory effect of one Japanese traditional
kampo medicine as a therapeutic candidate for graft-vs-host
disease (GVHD)) in order to overcome of the steroid-refractory
GVHD, which limited the survival of hematopoietic stem cell
transplantation. We are now investigating an efficacy and action
mechanisms of this medicine by using 7 vivo chronic or acute
GVHD mouse model and i vitro cultured cells, respectively,
supported by JSPS Grants-in-Aid for Scientific Research.

To cultivate human resources who will play important roles in
the clinical settings in the future, the other main subject is a
research  of pharmaceutical/ medical education, especially
regarding the medical professionalism. We have demonstrated
for the first time that the main subjects of medical
professionalism of Japanese pharmacy students is lack of
“Reflective skills” and is improved by appropriate intervention

by their preceptors.

B B8
I. Ingenol mebutate inhibits the growth of pancreatic cancer
cells in vitro via STING with an eficacy comparable to that
of clinically used anticancer agents. J Nar Med 2023
Mar;77(2):343-351.

. Design, Synthesis, and Monoamine Oxidase B Selective
Inhibitory Activity of N-Arylated Heliamine Analogues. ACS
Medicinal Chemistry Letrers, 2022;13 (10): 1582-1590.

CERBIFEAEOIKFEMR ISR 5 B AR 1T
EEEETCORIKRBRIIEELHE XD,

YAKUGAKU ZASSHI. 2020; 140: 799-808.

.Renal dysfunction and anemia associated with long-term

-

imatinib treatment in patients with chronic myelogenous

leukemia. /nr J Hemarol. 2019, 109(3), 292-298.
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Human resources cultivating
for medical professionals
in clinical settings

For better pharmacotherapy

Educational research

Basic research / Clinical research

» To teach medical professionalism
» To evaluate the pharmaceutical education system
and develop new educational curricula for more
effective learning
46

» To develop and improve better pharmacotherapy
> To resolve clinical problems and questions
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TSUCHITANI Toshiaki

Drug efficacy and safety are governed by their
concentrations in blood and tissues. Physiologically-
based pharmacokinetics (PBPK) modeling is a
mathematical approach based on biological
observations to analyze drug behavior in the body.
Using PBPK modeling, we revealed that the non-
linear pharmacokinetics of telmisartan (an
antihypertensive drug) is primarily caused by
saturation of the OATP1B3 uptake transporter in
the liver.

By combining wet lab research with dry
experiments such as PBPK modeling, we analyze
complex nonlinear pharmacokinetics, drug-drug
interactions, predict therapeutic/safety ranges using
biomarkers, and evaluate pharmacokinetics in
special populations. These studies contribute to
improving drug development efficiency and
advancing  personalized  medicine  through
pharmacokinetic simulations.

7R 3

1.

Tsuchitani T et al Trends of in vitro pharmacological
potency and in vivo pharmacokinetics parameters of
modern drugs: Can the therapeutic/subtherapeutic
dose be estimated from 1in vitro . and
pharmacokinetic parameters? Clin Transl Sci. 2024.
Tsuchitani T et al Elucidating nonlinear
pharmacokinetics of telmisartan: Integration of
target-mediated drug disposition and OATP1B3-
mediated hepatic uptake in a physiologically based
model. CPT Pharmacometrics Syst Pharmacol. 2024.
Tsuchitani T et al Characterizing Apixaban
Pharmacokinetics through Physiologically-Based
Pharmacokinetic Modeling: Critical Role of Biliary
Secretion and Enterohepatic Circulation in Humans.
CPT Pharmacometrics Syst Pharmacol. 2025.
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Physiologically-based pharmacokinetics model
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Adverse drug reactions (ADRs) from anticancer
agents can significantly diminish patients'
quality of life, leading to treatment interruptions
and impacting survival rates. As an oncology
pharmacist, I focused on the prevention, early
detection, and management of these ADRs.
ADRs can be categorized into two types: those
identifiable through clinical lab data, such as
bone marrow suppression or organ dysfunction,
and those requiring symptom reports, like
nausea or peripheral neuropathy. Traditionally,
identifying the latter necessitated manual
reviews of electronic medical records (EMRs).
However, advancements in Natural Language
Processing (NLP) now allow for the extraction
and statistical analysis of ADRs from free-text
EMR notes, enhancing our ability to detect
known anticancer drug—ADR combinations.
Currently, I am verifying the clinical effects of
drugs promising to prevent ADRs through NLP
analysis of EMR data. I view medical big data as
a valuable resource, and my mission as a
researcher is to leverage this data to advance
cancer care.

EEPAN 'S

1. Kawazoe Y, Tsuchiya M, et al. Post-
marketing surveillance of anticancer drugs
using natural language processing of
electronic medical records. NPJ Digit Med.
2024;7(1):315.

2. Tsuchiya M, et al. Exploring the factors
associated with difficulties in extracting
tablets or capsules from press-through-
package sheets. BrJ Clin Pharmacol.
Published online November 28, 2024.

3. Tsuchiya M, et al. The prevalence of end-of-
life chemotherapy and targeted therapy in
Japan, assessed using a health claims
database. Cancer Chemother Pharmacol.
2023:;91(6):501-506.
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NAKAMURA Tomonorti

To solve various problems in practical clinical aspects,
following three-pronged research topic, we are working on
research together with students.

1) Elucidation of drug resistance mechanism and construction
of personalized medical treatment by PK/PD analpsis

To elucidate the in vivo factors affecting the PK/PD of
anticancer drugs, antibiotics, etc, we have started collaborative
research with department of pharmacy and some clinical
departments at Keio University Hospital, and we are
developing clinical research using anti-malignant molecular-
targeted drugs. In addition, we are collaborating with some
outside medical facilities towards solving various clinical
problems.

2) Promotion of proper use of natural medicines such as
Japanese traditional medicine, KAMPO medicines, and
analysis of clinical pharmacological mechanism

To verify the consistency with oriental medical theory in
detail, we analyze the factors that prescribe the "SHO" of
Kampo medicines. As part of it, we are conducting research
aimed at establishing proper use by combining Western
medicines with Kampo medicines in collaboration with Center

for Kampo Medicine, Keio University School of Medicine.

3) Refining of pharmaceutical education related to
pharmaceatical care

To evaluate and verify its usefulness in "advanced exercise
of medication instruction to patients" in the 4th grade
preliminary learning which the Sth and 6th grade student
themselves are planning and implementing as a part of the
research thesis for graduation, before practical training, we are

conducting questionnaire surveys.

EEV/AN: DS

FAD == RN FAFIRTHE L1722
T RN R ARESRE SRS O I & £ O

FEFHEE 2017: 137 1391-1408

Significant decreases in blood propofol concentrations during
adrenalectomy for phaeochromocytoma. Br J Clin Pharmacol
2017; 83 (10): 2205-2213

Elevated direct bilirubin: Possible predictors for pseudo-
aldosteronism: Case-control study. Traditional & Kampo Med
2016; 3 (2): 174-176
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We are working on the mechanism regulating the fetal entry
and  toxicity of drugs from the perspective of
pharmacokinetics. Our approach is to understand the
substance-selective  and  direction-selective  permeation
properties of placental barriers. Placental barriers which
separate materno-fetal circulation and regulate fetal
environment exhibit significant species differences. The goal
of our research is to provide platforms to evaluate more
precisely the human fetal concentration, efﬁcacy, and toxicity
of drugs that further contribute to the expansion and
development of pharmacotherapy for pregnant women and
fetuses that can be used in safe and aggressive manners.

We have been researching about the role of organic anion
transporter (OAT) 4, a drug transporter, in the regulation of
human characteristic pharmacokinetics. Human OAT4 is
localized at the fetal-facing basal plasma membrane of
placental  barriers  (syncytiotrophoblasts) and  luminal
membrane of renal proximal tubule epithelial cells. On the
other hand, the human ortholog of OAT4 has not been
detected in rodents used in animal teratology studies. We have
found the possibility that OAT4 significantly affects the fetal
toxicity and renal excretion of olmesartan (an angiotensin II
receptor antagonist) and levocetirizine (a second generation
antihistamine) through the bidirectional transport studies
using OAT4 expressing cells and human placental chorionic
membrane vesicles.

In order to predict the inter/intra-individual changes of fetal
permeability of drugs in pregnancy progression, complications,
and so on, it is important to improve our understanding about
the regulatory mechanisms of the placental gene expressions
involved in the barrier function and governing barrier
maturation. The maturation processes of the placenta’s barrier
functions are controlled by unique placental gene expression
regulations. Regarding OAT4, we are revealing that the
placental transcription of OAT4 is regulated by a different
mechanism from that of the renal one, and its placental
expression is coincident with genes involved in the pregnancy
characteristic estrogen synthesis in the trophoblasts.

T 72w 3C

Noguchi S, Nishimura T, Mukaida S, Benet LZ, Nakashima
E, Tomi M: Cellular uptake of levocetirizine by Organic
Anion Transporter 4, / Pharm Sci. 106(9):2895-2898 (2017).
Noguchi S, Nishimura T, Fujibayashi A, Maruyama T, Tomi
M, Nakashima E: OAT4-mediated transport of olmesartan at
basal plasma membrane of human placental barrier, / Pharm

Ser. T04(9): 3128-3135 (2015).
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Division of Pharmaceutical Care Sciences Center for Social
Pharmacy and Pharmaceutical Care Sciences

NONOMIYA Yuma

While new therapies like ADCs and BsAbs have
revolutionized cancer care, drug resistance and
adverse events remain major hurdles. We aim to
overcome these barriers through integrated basic
and clinical research.

1. Elucidating Mechanisms of Drug Resistance
Drug resistance stems from complex factors like
genetic mutations. By analyzing unique
resistant cell lines, we seek to understand "why
drugs fail" at the molecular level and develop
strategies to overcome resistance in clinical
settings.

2. Analyzing Side Effects Using Real-World
Clinical Data

Using patient data from medical facilities, we
analyze the incidence, timing, and risk factors of
side effects associated with cancer drugs.
Predicting and managing side effects is essential
for maintaining patients' Quality of Life (QOL)
and ensuring they can complete their treatment.
This research is vital for improving the precision
of personalized medical care.

EEVAE5'S

Nonomiya Y, et al, Keio J Med. 2024. inpress
Nonomiya Y, et al, Biol Pharm Bull. 47(2):411-
416.2024

Nonomiya Y, et al, Oncol Res. 27(5):551-
556.2019
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D DOERTEI - IREOEB e, BEEOE
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EOBTHEONIEHEER Y TLT—)L KT —4
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T, TF A NT—Z &ER LRI % A,
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BRI L BRELD DD T ARIH
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T, BEAOF 2RI < BIVER & 84T+ 5 857
TR FEERESL L2, FHRIER TR ORR 2 &
EREDTWET, £, EWIREOMERIRE LI
THEMERTFHET VoSS, 4 v5 v b
SN X D707 0T 4 770 ) A7 EHETED B0,
S LIZPHRAVEH LI EOMART & - N4 &
OHERFEHTS 70 & S4k72 Y TNANT — )V KT — X %
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PEm AR HIBEL TOET,
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I, V= v VAT 4 T SR EORMIREINE]
JERZHIHT 2 E M2 MEE LS 910 B O 2 RE
IR Lo W 2T A3 W 2D TWVET, K&
T, KIS EEET L7 8 OAEINICH 4 % B
FRN ML, ThICESS BRI ERE T ED
BEHNCEF L TCWET, £, IR EOH - 0E
AL LT, RREBICARSHELIZEA L, KA
B2 2 LT 2 PRI D2V TnET,

INHDOIEDFERIZH T TlE, HwEHRH %
KEZRBE B L DA BT 7 v a oM & Ot
BINRIPEET A, FOT, BEEMECTIIRE S
DO FiE 2 FmAICE D A, BOBO7EE &
OFERFFEEZHEE L THVET, F72, EFE - N#Eo
B Cf < ERE CGEFIMZ X U & 5 ZHE)
REEE (BE o= 0 bET) Lol
B THED DIFZENZ D & FFE T, ERRCHH
DA~DORFFERRRE DRI FICAEICKE &, HRTHR
R FEAE 2 RUNC L7 B, SRLHRIE T~V A 7
T DARFKE BN DHFFEIEE L T ET,

Division of Drug Informatics

52

At the Division of Drug Informatics, we are
dedicated to addressing the complex challenges
facing healthcare and local communities through
an interdisciplinary approach grounded in
informatics. Our focus includes individualized
optimization of disease prevention and treatment
from a pharmaceutical perspective, post-
marketing development of drugs (Iku-yaku in
Japanese, meaning "fostering drugs"), and
enhancement of patient safety. We aim to collect
and analyze diverse real-world data—including
text data—from medical settings, local
communities, and daily life, to generate new
evidence and systems.

Key aspects of our approach are interdisciplinary
information studies and collaborative research
with experts from various fields, aiming to
generate new evidence and create innovative
systems that contribute to healthcare
advancement and societal well-being.
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[1] Kawazoe Y et al. NPJ Digit Med. 2024; 7(1):
315. [2] Tsuchiya M et al. EurJ Cancer. 2025;
232:116157. [3] Ikegami K et al. JCO Clinical
Cancer Informatics. 2024; 8: e2400078. [4]
Sagawa H et al. Biol Pharm Bull, 2024; 47:1460-6.

[5] Kizaki H et al. JMIR Med Inform. 2024; 12:
e58141. [6] Shimizu Y et al. Sei Rep. 2025; 15:
26867. [7] Tsuchiya M et al. BrJ Clin
Pharmacol. 2025; 91: 479-84. [8] Watabe S et al.
Sci Rep. 2025; 15: 27652. [9] Watabe S et al.
PLoS One. 2024; 19(9): e0305496. [10] Nishioka
S et al. J Med Internet Res. 2024; 26: e55794.



HH
~AA Tay
USE =S
Assistant Professor

Pharmacology

MASUI Sho

Ph.D. in Pharmacy

PURE ZL T RES O B IR OB P 2 P R B 7
EDOEFERIZIB W T ARAIRRFIETT R, 2D
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Division of Integrative Clinical
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Therapeutic antibodies play a crucial role in
addressing challenging diseases like tumors and
chronic inflammatory diseases. Despite their
significance, there exists a gap in knowledge
regarding their pharmacokinetics. To enhance
the effectiveness of antibody-based treatments, it
is essential to gain a precise understanding and
assessment of pharmacokinetics and its
associated variables. Currently, my research
focuses on investigating the pharmacokinetics of
antibody drugs targeting tumor necrosis factor-a,
an inflammatory cytokine. The following studies
are being conducted:

B Verification of the Clinical Utility of

Therapeutic Drug Monitoring for Therapeutic

antibodies

B Detection of Biotransformation and
Assessment of its Impact on the
Pharmacokinetics

LA

1. Masui S, Yonezawa A, Nakamura M, et al.
Serum Concentrations of Infliximab and IL-
6 for Predicting One-Year Discontinuation of
Infliximab Treatment Owing to Secondary
Non-response in Patients with Rheumatoid
Arthritis. Biol Pharm Bull 46(8), 1112—-1119,
2023.

2. Masui S, Yonezawa A, Yokoyama K, et al.
N-terminus of Etanercept is Proteolytically
Processed by Dipeptidyl Peptidase-4. Pharm
Res. 39(10), 2541-2554, 2022.
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TOEHIEMEFETDH NSO £
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microRNA

Liquid biopsy
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Genetics and

Nanomedicine Research Center for Drug Discovery

MATSUZAKI Juntaro

M.D., Ph.D. in Medical Science

Extracellular RNAs, including microRNAs, are
actively secreted by various cells in our body and
have bioactivity as a tool for intercellular
communication. Recently, the technology for
analyzing cell-free nucleic acids in body fluids
has been dramatically improved. Our goal is to
elucidate the whole picture of the extracellular
RNA-mediated systemic network by using
cutting-edge gene engineering technologies. By
clarifying the functions of extracellular RNAs,
we try to 1) develop new diagnostic tools for
early-stage cancer detection, and 2) develop
innovative therapeutic applications to prevent
cancer development and progression.

[F=72763¢] (*co-first author)

1. Matsuzaki J, Kato K et al. Prediction of
tissue-of-origin of early-stage cancers using
serum miRNomes. JNCI Cancer Spectr
7:pkac080 (2023)

2. Asano N*, Matsuzaki J* et al. A serum
microRNA classifier for the diagnosis of
sarcomas of various histological subtypes. Nat
Commun 10:1299 (2019).

3. Urabe F* Matsuzaki J* et al. Large-scale
circulating miRNA profiling for the liquid biopsy
of prostate cancer Clin Cancer Res 25, 3016-3025
(2019).
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HENIEMT R IE Tl EIRMLOE B X ORIE
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EHOMMILTWET, o, BEELOFHIEME
RHLEY, B 2ABERE LT LI
KO- BRIEEZEL L CWVWET, 62, E
PRBIS BT DAk~ 72 R AAER 72
E) L, BRI A BT 5 2
LiIcky, BERBALE TR DT ET UV AELHEEL
TWE9,

REEETIT, B2 LT, BERERRBICEICE
Bk U152 BE R SRAIRR, 72 b ONS, ERBG O =—
RNCH - ZEHRLHRN T DHFEFOERZ A
FBELTWET,

LR ORI, PURGYEROEKYERES: (PK) /
)% (PD) B AR L £, HURYERITEY
REEPIEDER,. RTERARELE ofic—EDOBEMFR
DRENTZZENHLPKEPDORAE~EEELEL
72o PK/PD7 7 —F R KROZE, BIWEHO
[EI0E, MR OFEL I 2 &g L, BEEINC K
WAL L7 U ER OB 52175 Z L N EE T,

PURREYE ZE D FEYPENRES

Division of Pharmacodynamics

MATSUMOTO Kazuaki

The Division of Pharmacodynamics conducts research,
aiming to establish new pharmacotherapy options by
evaluating drug efficacy or the therapeutic and adverse effects
of drugs.

To maximize their effectiveness while avoiding related adverse
events as much as possible, the division analyses influencing
factors, and clarifies optimal drug options and administration
methods for each patient. It also establishes new treatment
methods by identifying new drug activities and developing
new dosage forms. Furthermore, with a view to obtaining
evidence that is useful for medical services, it identifies issues
to be addressed (such as drug-drug interactions), and expands
clinical and basic research.

The division aims to nurture clinical pharmacists to truly
contribute to medical services and researchers with the ability
to develop drugs needed in such services through research

activities.

B/ DS

1. Tanaka Y et al. Anaerobe 2023;84:102789.

2. Igarashi Y et al. Pharm Res 2023;40:2423.

3. Igarashi Y et al. ] Antimicrob Chemother 2023;78:991.

4. Tashiro S et al. Pharm Res 2023;40:1799.

5. Tashiro S et al. Clin Microbiol Infect 2023;29:616.

6. Liu X et al. Pharm Res 2023;40:187.

7. Misawa K et al. Int ] Antimicrob Agents 2022;60:106669.
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Project Associate Professor
Division of Drug Informatics

YANAGISAWA Yuki
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In clinical practice, numerous issues arise
daily due to advancements in medical care and
the need to accommodate patients' diverse
treatment values, reflecting the evolving times.
To address these clinical challenges, I adopt a
broad approach, relying on clinical experience
and employing data analysis through natural
language processing techniques and medical big
data.

ERH

1. Yanagisawa Y, et al. [Evaluation of Patient
Outcomes after Pharmacological
Intervention in Home Health Care Utilizing
Pharmaceutical Care Records]. YAKUGAKU
ZASSHI. 2024;144(8):839-845.

2. Yanagisawa Y, et al. A cross-sectional survey of
hepatitis B virus screening in patients who received
immunosuppressive therapy for rheumatoid
arthritis in Japan. J Pharm Health Care Sci. 2024
Apr 18;10(1):18.
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Ph.D. in Pharmacy
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HE DML ZIT > TWET,

3. EEMOBMERRBEY 27 13Dl
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Center for Social Pharmacy and Pharmaceutical Care Sciences

YAMAUR A Katsunori

In the Division of Social Pharmacy, we are conducting the
following research.

L. Preventing and early detection of periodontal disease are
known to reduce the risk of developing diabetes, cerebral
infarction, and other systemic diseases. In other words,
pharmacies working on oral care will reduce medical costs.
Therefore, as a new pharmacist function, we are conducting
research on the practice of oral self-care and collaboration
with dentists. Furthermore, we are conducting research on
medication-induced dry mouth. We are also studying the
usefulness of checking a blood test and oral environment test
in the early detection of hyperglycemia, dyslipidemia, and
periodontal disease as additional functions of health support
pharmacies.

2. We are researching the building of a pharmacy-led
collaborative system to enhance heart failure patient outcomes
through triple whammy prevention and rigorous vital sign
monitoring,

3. We are conducting research on sex and gender-specific
medicine, including the fact that women have a higher risk of
developing drug side effects compared to men.

4. We are working on the development and research of a
system that effectively supports the work of pharmacists using
“generative AI”.

EEAN

Hayashi N, Yoshida M, Maida N, Kondo S, Ogawa M, Iwata
H, Kobayashi N, Yamaura K. Drugs Real World Outcomes.
Sep 19, 2025. Online ahead of print.

Maida N, Kondo S, Hayashi N, Iwata H, Kobayashi N,
Yamaura K. Drug Saf. 48: 1149-1159, 2025
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7 3 OX pharmacokinetics/ pharmacodynamics
(PK/PD) IZHESWTHREIND Z LRI
TWEJ, IE, B-77 # < —YFHEHK D sulbactam
\Xin vitro T Acinetobacter baumannilZHLEN I B 5
ZEMTFESNTEBY, EMHBEICENT, 4
baumannii JEYEIZ K U TsulbactamS AR TH D Z &
NHREINTHET, LNLARNBS, A baumanni
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The efficacy of antimicrobial drug is determined by the
interrelationship between the pharmacokinetics (PK) and
pharmacodynamics (PD) . Sulbactam, a potent inhibitor of
[B-lactamases, was previously shown to be active against
A.baumannii strains in vitro. Therefore, n vivo PK/PD
analyses of sulbactam were performed using murine thigh
infection models of A. baumannii to evaluate the PK/PD of
sulbactam.

The PK/PD index that best correlated with the 712 vivo effects
was the /I>MIC. We demonstrated that sulbactam was
sufficiently bactericidal when a /I>MIC of > 60% against A.
baumannii thigh infection was achieved (Fig. I) . Next, we
performed a PK,/PD target attainment analysis of sulbactam
against A. baumannii in patients with impaired renal function.
For sulbactam regimens, a Monte Carlo simulation estimated
the probabilities of attaining the bactericidal target (60%
T>MIC) . The results of the PK/PD target attainment
analysis are useful when deciding the sulbactam regimen based
on the CLecr of the patient.

On the other hand, anticancer drug concentration range of
efficacy and adverse effect are close, drug concentration was
correlation between efficacy and adverse effect on therapeutic
drug monitoring. The efficacy of cancer drug was associated
with pharmacogenomics (PGx) . However, various
anticancer drug concentration range of efficacy and adverse
effect has not been known.

Therefore, our propose is to optimize appropriate various
anticancer drug dosing regimen based on PK/PD/PGx in in

vitro and 1 vivo.

EEVAS 158

I.  Yokoyama Y., Matsumoto K., Ikawa K., Watanabe E.,
Morikawa N., Takeda Y. Population pharmacokinetic-
pharmacodynamics target attainment analysis of
sulbactam in patients with impaired renal function:
dosing considerations for Acinerobacter baumannii
infections. Journal of Infection and Chemotherapy, 21,
284-289, 2015.

2. Yokoyama Y., Matsumoto K., Ikawa K., Watanabe E.,
Shigemi A., Umezaki Y., Nakamura K., Ueno K.,
Morikawa N., Takeda Y.
Pharmacokinetic/pharmacodynamic evaluation of
sulbactam against Acinetobacter baumannii in in vitro
and murine thigh and lung infection models.
International Journal of Antimicrobial Agents, 43, 547-
552, 2014.
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ARG EONA FEELDHEFE I, 2 Therapeutic antibodies play important roles
AP H OB B VOREA R EER IZX 5 3K in the treatment of cancer, chronic inflammatory
BENRKRESERLTEE L, UL, BED diseases and rare diseases. We carry out real-
FCHDMHEOELRCEIER R B V2RI A 8 world data analysis and pharmacokinetic
FENFELTWET, BRBS CTIL, BE LI research of antibody drugs. A key aspect of our

W7 EIR G OB CHERME . &S5 P 1k work is utilizing patient specimens and clinical
Wr. BWEHA~R— A R EOFEBMEIEY G E information. We also collaborate with other
OREENILE I TWET, research institutes and companies to develop

KRR TIL., SBRF. B, BRI L innovative analytical methods for therapeutic
OEWENRET, TN ENOERCmRE TS L., antibody.
FRRIRICEIETRE IR R L D7D D= B F . . . )

2 AR L= The following studies are being conducted:
B Basic research on the pharmacokinetics of
B ERERESE I RAT biopharmaceuticals using novel analytical

FLRAHFHURRE G 7 v A ZV7e, EIEH methods.

SR OME R AT U3, Bre A% B Clinical pharmacology research to advance
BRI D T L L I A A L personalized medicine for antibody drugs,
5. ERSOAEKRNEESLY (S44 RT utilizing real-world data.
2T F—A— gy OB O AT B Clinical epidemiological research to facilitate
FITVET, B & & VT ERERORETE & 4T the practical application of therapeutic drug
F. F70. SR EOREREOEMNE TH D monitoring (TDM) for antibody drugs.
EECHFEHES & R L TED T ET, B e

e R 1. Yonezawa A. Therapeutic Drug Monitoring
" Eﬁﬁi&%ﬂ‘]ﬁ@ﬂ? of Antibody Drugs. Biol/ Pharm Bull 45:843-6,

HRIRO T TREMS NI REECLSEE, 5 9099
iirr—tﬁ £ 0)27/1/ v ;ﬂ/ F ; 2 A FRAT L 2. Masﬁi S, et al. N-terminus of Etanercept is
{i gﬁiQT[%E%ii ML ;2f iiﬁﬁi} fli/ ?_ " i‘% Proteolytically Processed by Dipeptidyl
2 /_kc’_ k i;; g@ VLT _;% ]\71/_;/\:2 Peptidase-4. Pharm R?s 39, 2541-54, 2022.
O 5 % PR \L/ 5 % . ) A L% 3. Nakae I_{, et al. Pojcem_:la.ll apphcatlop of
k. BEABREREOSIIC L D R measuring serum.n.lﬂ1x1mab levels in

Ny A < - rheumatoid arthritis management: A
gf;&% §.§ iﬁﬂ%\{&i&; L (RS retrospective study based on KURAMA
ZR~ W o

cohort data. PLoS One 16: e0258601, 2021
}"'ﬁSEﬁnuCD@ﬂU‘f bEEEZBEL Tgﬁ.ﬁﬁﬁﬁﬁ%ﬁn
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It is important for pharmacy students to develop their
communication skills and attitudes to foster the trust of their
patients and other medical professionals. For this purpose,
humanities education is clearly described as the basis of
pharmaceutical education, but it is difficult to evaluate the
outcome of learning humanities subjects and communication.
The model core curriculum for pharmacy education revised in
2013, and it is structured by outcome-based education, and
the students are required to reach the goal at the time of
graduation. However, there are few objective data to verify
the learning outcome, and it is required to present a clear basis
to society. So the faculty members in pharmacy school are
improving the education program, such as evaluation,
strategies to evaluate the students’ skills.

We have implemented the integrated course for Ist year
pharmacy students comprising “Communication and
Information Sciences” and “Presentation Skills” entailing
students making appropriate presentations based on small
group discussion results. Questionnaires revealed that the
number of students who felt their presentations were weak
clearly decreased after the class. This result could possibly be
turther explored in other courses, such as bioethics or
interprofessional education. We continuously investigate
about learning effect in the field of humanities and
communication to promote the research for pharmacy

education.
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Our research activities focus on mainly
pharmacoepidemiological research and regulatory science for
developing medicines and monitoring its rational use using
various methodologies. Especially, in the community of public
health, Professor Urushihara is a one of the forerunners in
Japan who initiated application of epidemiological methods to
large-scale real-world healthcare database to generate valid
evidences with greater generalizability than the one produced
by interventional studies. We use several data sources
including electronic health records, claims data, primary data
collection of medical records and field survey, and employ a
variety of study designs and methodologies suitable for
addressing socially-relevant research questions in the field of
medicine development and public health. With advancement
of information technology including Al/statistical
methodologies and availability of high volume of healthcare
data, causal estimation in observational studies has become
possible and its potential has been actively investigated in the
filed of epidemiology. We are enhancing the application of
such epidemiological skills to large-scale database by
practicing observational studies and proposing its use for
regulatory decision making. Such technical innovation should
also involves advancement of regulatory science, on which our
research activities focus as well, to facilitate efficient and
economical use of deliverables of human research and resource

in healthcare community.

RV

I.  Urushihara H, et al. Bridge the gap: The need for
harmonized regulatory and ethical standards for
postmarketing observational studies.
Pharmacoepidemiology and drug safety 26(11):1299-
306. (2017)

2. Tanemura N, et al. The need for consumer science and
regulatory science research on functional foods with
health claims What should we do to harmonize science
and technology with society?. Trends in Food Science &
Technology. 67,280-283.(2017)

3. Narita Y, et al. Cost-effectiveness analysis of EGFR
mutation testing and gefitinib as first-line therapy for
non-small cell lung cancer. Lung Cancer. 90(1):71-77.
(2015)

4. Urushihara H, et al. Increased risk of acute pancreatitis
in patients with type 2 diabetes: an observational study
using a Japanese hospital database. PLoS One
7(12):e53224. (2012)
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pharmacy education.” ethics education
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I. We're living in a state surrounded by so many chemicals
which can cause health hazards like poisoning, allergies

or "multiple chemical sensitivity".

I have focused on insect repellent DEET and insecticide
parathyroid as chemicals that are likely to be exposed on a
daily. These chemicals are highly safe for human and widely
used. But because of "odorless" of their characteristic that
exposure is hard to notice. By "inhalation", it is possible to
influence the living body using a variety of pathway such as
absorption through a mucosa in an airway and an alveolus,
signaling transmission via the olfactory receptor stimulation,
and uptake into the brain by axonal transport through the
olfactory nerve. On the other hand, mast cells are as one of
the effector cells in allergic diseases. Since the activation of
mast cells is observed in inflammatory diseases other than
allergic diseases, a new disease concept called "mast cell
activation syndrome" has been proposed, recently. Therefore,
I consider the involvement of mast cell activation to health
hazard due to DEET or parathyroid, and examining the

influence to mast cell activation of these chemicals.

2. The “6-year education program in pharmacy education
system” is being implemented with the aim of improving the
qualities of a pharmacist as specialist in medicines. Because, it
is greatly different from the previous pharmacy education, it is
important to cultivate the outlook on communicative
competence and a sense of ethics. Therefore, my second
subject of research is construction of ethics education,
including its evaluation method and teaching materials

creation.
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