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ARITA Makoto

Division of Physiological Chemistry and

Ph.D. in Pharmaceutical Sciences
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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.

F7RGwC + AL

L&At ) B N7 A TIRE BN AEmOIRE LR
PE & REHIE. Ak 94, 5-13 (2022)

2. A lipidome atlas in MS-DIAL4. Nat Biotechnol 38,
1159-1163 (2020)

3. Elucidation of gut microbiota-associated lipids using
LC-MS/MS and 16S rRNA sequence analyses. iScience
23, 101841 (2020)

JER—LTFSADIEE




ILRPN |

AFNT AT
k)

Assistant Professor

Therapeutics

Ph.D. in Pharmacy
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Division of Clinical Physiology and
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Multiple myeloma.”Molecular & Cellular
biology.” Immunology ./
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Despite recent advances in the use of newly developed drugs
including thalidomide and lenalidomide, and bortezomib,
Multiple myeloma (MM) patients with high-risk cytogenetic
aberration such as t(4;14) and/or deletion of chromosome 17
stillshow significantly poor prognosis. To overcome the
stuation, our co-worker, Dr. Yanagawa synthesized 29
phthalimide derivatives and screened their anti-tumor activity
against MM cell lines, including those having high-risk
cytogenetic changes. Among these derivatives, it is dound that
TCII strongly inhibited tumor cell proliferation and also
induced apoptosis n1 vitro and hirh-risk MM cells-
xenografted ICR/SCID mice. Fhtermore, nucleophosmin
I(NPMI) and alpha-tubulin are identified as targets of TCII
using in vitro virus mRNA display developed by Dr.
Yanagawa. A glutarimide moiett of lenalidomide binds to
cereblon (CRBN), which is involved in thalidomide
teratogenicity. However, TCII does not have the moiety. In
fact, TCII does not bind to CRBN, suggesting that TCII
lacks in teratogenicity.

We focus on how NPMI is affected by TCI I, for instance,
expression levels, oligomerization, and/or phosphorylation.
To thie end we will test if TCII induced apoptosis and
mitotic abnormalities, generating NPMI-kenockdown MM
cell lines. The results will allow us to develop more
effectivedrugs without teratogenic activity for high-risk MM.

E7R

I) A novel phenylphthalimide derivative, pegylated TCII,
improvespharmacokinetic properities and induces apoptosis of
high-risk myeloma cells via G2/M cell-cycle arrest. Aida S,
Hozumi M, Ichikawa D, Iida K, Yonemra Y, et al.

2) NLR Nodl signaling promotes survival of BCR-engaged
mature B cells through up-regulated NodI as a positive
outcome. Hayakawa K, Formica AM, Zhou Y, Ichikawa D
Asano M, et al.
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Senior Assistant Professor

Division of Physiological Chemistry
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Lipid biology.” Lipidomics.”
Mitochondria
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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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Assistant Professor

Division of Chemotherapy

KATO Yu

Ph.D. in Pharmacy
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A b VARBITRIT BB ARRK R EEE

A N LV AGHITEB N0 AR,
integrated stress response (ISR) <Cunfolded
protein response (UPR) 72 ED A b L R [LEE % i
UNCRIHT 22 E CATFAREICLTWET, £
7o, RERZ2 BT A N—E{5FTé HBCR-ABLAN
PO PR L AR I F5 VT BCR-ABLFH
RIMRISRZR ED A b L RSB & AET 2 2 & Tl
WEFESTHZ AR LTWET Kato Y. et al
BBRC, 2018), Z 9 L7=AAMFEMI2A N L AISE
BSR40 & 92 2 & THHIEEIE~OEN
s EEZLNET,

A b VRSB ZHIET 5 ER RS

AR L ASEMIZBWNT, 2 R ASE AL
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T3, A L7 b ORENSY T & [FE L T
T5HZET, FHBRIEORRBICOR Tt %
B E LT EZI T TOVET,

MAREH
amino acid starvation
perturbed proteostasis
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eSS
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Bortezomib
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Cancer Chemotherapy /Drug
resistance / Stress response / Cancer
metabolism / Bioinformatics

Cancer cells and metabolic reprogramming

Cancer cells with high growth potential have different
metabolic mechanisms than normal cells because of
high requirements for nutrients. Therefore, cancer
metabolism is considered to be a therapeutic target.
Indeed, drugs targeting amino acid metabolism and lipid
metabolism have been developed extensively.

Cancer-specific survival mechanisms under stress
conditions.

Cancer cells under stress conditions utilize stress
response mechanisms such as integrated stress response
(ISR) and unfolded protein response (UPR). We
reported that BCR-ABL inhibitors inhibit stress
responses of BCR-ABL-positive chronic myeloid
leukemia cells under nutrient starvation conditions and
induced cell death. (Yu Kato, et al. BBRC, 2018). Such
cancer-specific stress response mechanisms could be
promising new targets in cancer treatment.

Screening of inhibitors that control stress response
I perform an extensive screening of compounds that
interact with stress response mechanisms and induce
cancer-specific cell death under stress conditions. I
would like to identify molecular targets of such
compounds and develop new treatment strategies.

EAY

Kato Y, Kunimasa K, Sugimoto Y and Tomida A. BCR-
ABL tyrosine kinase inhibition induces metabolic
vulnerability by preventing the integrated stress
response. Biochem BioPhys Res Commun. 2018, 504,
721-726.

Protein Response Stress Response
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Gut microbiota,” Mucosal Immunology.”
Allergy/Intestinal pathogen infection.”
Inflammatory bowel disease.” Obesity

MEME

WA, IBNEEOBRBREN S TS EREA
EREL TWD Z ENREBICHL NI TEE
L7, £Z TR HIX, R, B, 897 L
F— BEELEREO~ T AET VERNT, %
WIRICE B Y 5 2 2 NHESCE ORBED = %
REZRIBNAE R B2 Y — L & LTI LTV E

o

L. BB 1 X 5 BB R GLBh i oD AR BA
IENHE I E R ER D EE - BAEZHLET S
EH (oA ¥ —va LI AZ X - CR) &
FoZ XML TWETR, EOIGNHMEN E
DEIIZCRIZHEE L TWBHEDONITHONTITLL 4
Mo TWERA, T2 CTHE, BNMEIZX ACR
DA T = RALZDONT DN ZFT > TEY £9°,

2. BNME2S 7 LAV —IRBIZ S 2 B B DT
T LV FX—ORIEIIEEFRER - BREER
NDELS D> TS Z ENHBNTWET, IT4E,
CORBEERNE L THENMEENEZLND XD
W0 E LD, BRMEST LV —HREBIZE
ZDHBIZONWTIEERLE LI > TWERA,
TITHE, BNMEEL T LA KA L DR
HPEICOWTHREEL TV ET,

3. BT A3 IR 2 5 2 2 B DIRAT

B P 213, 18 £ 0O o)L — R I
WEEHEZTWD ZLRnno TETWETHR,
ZDOFAMR AT = A LT LTI, REARH R
NELSFEENTWET, T, IHNHIE &
At - MHEREIC B 2 D BT OV T OIIEZ1T -
TWET,

4. BPVIME B IR R 5 2 B BB DIRNT

RIEVENGH . (IBD; inflammatory bowel disease) 1.
MNME N 5T 2B THDL ESbNTVET,
L72rU. IBDOFIELCHIEN MR S &0 X 5
WZB D> TWDDINEIRIEARHTY, £ Z TIBDIZ
WL 5 2 DIENHECE ORBEY ORE %
fToTWET,

5. IBNHE BEREE LB X DB OENT
JEPNREE I, B RT3 2 15 E 00 i 2 iR
THZ 0N, EEREIRTHWET, LirL, 1B
PRI IZ & 2 S e B I B RGmIc & &
F o TEBVIEML AT =X LITHOWNTITH S NI
INTWERA, £ T, BNMEIC L5 EET
PR AR I D W T OfIT 24T > TV ET,
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current research  focuses include a  molecular

My
understanding of role of gut microbiota in inflammatory

diseases inside and outside the intestine. By using several
mouse disease models such as colitis, enteric infection, food
aﬂergy, and obesity, I'am trying to find key gut microbes and
their metabolites which influence disease prevention and
progression. Indigestible carbohydrates are my current strong
interest since each of them differentially modulates gut

microbiota composition and metabolites.

ERER T (*corresponding author)

Yakabe K., Kim YG. et al. Cell Rp 40(11}111332, 2022,
Seki N, Kim YG. et al. 15crence. 25(8) 104838, 2022.
Tomioka S, Kim YG ct al. Gell Reps 40(3:111087, 2022.
Uthiyama ], Kim YG*. et al. Cell Rep: 38(105110479, 2022,
EjimaR., Kim YG. et al. Nutriets 13(8)2812, 2021.
Flattori K, Kim YG*. et al. Nutrents 13(6)2029, 2021.
Kimiduka T, Kim YG ct al. Neariers: 13(6):1896, 2021.
Kim YG?. et al. Srence 356(6335): 315-319, 2017.

Kim D, Kim YG* et al. Nar. Med. 22(5).524-30, 2016.

Kim YG. etal. Gl Host Microbe. 15(1; 95-102, 2014,
Kamada N, Kim YG et al. Sarence 336(6086).1325-9, 2012.
Kim YG. et al. Cell Host Microbe. 16(9)496-507, 2011.
Kim YG. et al. Znumunity: 34(5) 76980, 2011.

Kim YG. et al. hmmumity: 28(2) 246-57, 2008,
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KIMUR A Shunsuke
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Mucosal Immunology.”Intestine.”
Respiratory tract.”M cells

MERME

MR 2. WMAbE IR CE b, M, B
Ko TRWICEY A E N8B, %<
FAELTWET, FO7- DR ClIfERn
B LIEFIZZ DY U RERBFEL TV ET,
BANCAFET D ) BRI AT D
Wk L THURRED Z & TERYOPEREZITH L&
ZHNTWVWET,

il m & U BRI B & XN
WENFE LW EZRE T TOET, U oSk R
WMERHRT AT ERE AL THRE LT
YA ERHY 9, UV NERERIZHY .,
PUR 2 B AT BE] 2 FF > O 3L T,

ITHEDOWFFED MM FAE LRV~ 7 A TiXY
VBN DO RRBRDNEN D Z & AEMICRT BT
WEARMET T2 Z L lnMwiEsh, £DHE
FHEREH SN THET,

T & IIMHIL TR AT 50 DR E4T
VN, ORSBERIT 24T 5 Z & TMHII o A FREG R E
FRAOGMMCTAHZEEARNE L TVET,

MARRE S EL Y AT E X umlL FOKE2 b D%
GRET, MUAENT-WEIINT AV A b —
A LW HEE NSRRI X o T MR N & il
0 BT oRERMla~EZ I ESNET, L&
M THY M5 Z DX 5 2ERGYE &Y A
ORI BN TR L TR Iz =—T 72
AL CY . — 2 ORI 2 MARNR AV L 2
FIHT D Z s S TnEST, Mg s 72
YA b=V REHEEZHONNIT D 2 & T, AR
ED NI ORI ~DEFES W, TR IFE G 0O &
YHERE A SN TE B EEZTVET,

ERAmnE RREREY BF

R, '}",

1 [Eeax

The mucosal surfaces of respiratory and
gastrointestinal tracts are exposed to inhaled
and ingested antigens, and commensal microbes.
The dome-shaped follicle-associated epithelium
(FAE), specializing in luminal antigen uptake for
immunosurveillance, is characterized by the
presence of microfold (M) cells . Antigen
transcytosis across the mucosal epithelium via M
cells is well documented to initiate mucosal
immune responses

Recent studies have revealed that the uptake
of antigens by M cells is essential for efficient
antigen-specific IgA production and that this
process likely maintains the homeostasis of
mucosal tissues.

We focus on the molecular mechanisms of
antigen transcytosis via M cells, which will
evolve to the development of new drug delivery
systems and/or elucidation of infection
mechanisms.

EEVAE 58

1.Kimura S,et al., Front Immunol. 10:1323, 2019
2.Kimura S, et al., J Exp Med 216(4): 831-846,
2019

3. Kimura S, et al., Scr Rep. 6:33548, 2016

4. Mutoh M, Kimura S, et al., Cell Tissue Res.
364(1):175-84, 2016

5. Kimura S, et al., Mucosal Immunol. 8: 650—
660, 2015
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KIMURA Masaki
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Anti—aging. Longevity./ Epigenetics.”

Dietary—exercise—drug—supplemental
therapy.” Anti—obesity./ Adipocyte

MEME

WA, EHE &IN5 1005 0L E o ElmE o
N ZE U< PUINECfERE 75 iy O ZE A2 kF LT
REREADEFTFH->TWVWET, TNHDOHEHFED
Z TR THEE KIS E R L, e e
X B D AN CITENELTE 2N A WA
Lo TND I ERRESINTNVET,

L= HOWFIEE Tl Em-CHER O LB %
RIBITKR 2 7 R dfRE, ERVRE, B - 7Y
Ay MEEZHAEDDETERL T, lEHMGOD
FEMIT DR D FIEIZHOWTHIZEZ T > TV E T,
BRI XM R B 72 B I BR & @ IR & DA A
OEICE DRFRESCHIEF —P MLy KI L
HEiEE RO EEERE, A A ) UIRPIE L EK
DPPARy 7 A=A R EH ) MBI D5-Aza—
deDft, 7TAEX XV F L EOY T I A NE
W38 « 70 2 MRIER EE2TT-> T, B
it D SO R - FamE e C A HE S L
WZe 247> TWE T,

FREETIIREDZ Y vTF A N (FAEEHO
ERRITEIO SN Z5 S H L, BEITEZHD
L., Biomit L EZUGET 27 DI FRE
WL CiTbn s TREF L, BE - 220 - K
WA - B EOBEANLEFRTEMMICKT LT
BN BREE AR 5 2 L) ICHUE L - BREE THER
Y EET 52 DRI OWTHFIEZIT- T
BY., FREESHECHSME, 2 Ia=br—va v
HE I CRB A RE D & % X > CHT 7= I e FH iy
FEMP G EE R L CNET,

TS OIS I HIE TR D 23 B EBRAL U
DTT D, MMOEkx IR - FED
WL o> T, BODDOBEBKENE RSG5 T
WET, ITVRESRICHEFE A - HaEfIc T @k T
XORENELND LOIC, BxOEEETE
LR B EIT > TV ET,

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
tunctions 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.

2

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/10.3390/ijm5220I0264

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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Cancer chemotherapy.”ABC

transporter./ Drug resistance.”
Molecular target therapy

DA DIYRIEICB VT, DA TIHMEL L TW
DT HEHE =7y bE LS TEVRENBRE
LWEEREZ2ZRTCEELE, 5. BERIZBWT
. PIDSAAL A TAERITR ISR RS 5 3R A
MPEDO AN & 72> TUWET, IHEN AR
Tl BN TFOER . EAIPEH N7 o AR—
S —DORBULHE, AT 7 AOIEMEAL, i )E
HWBhE S T O& b7 & dx RIRRBAEES L T3
K2R L TWET, 2o OEAMME X H
= A LEMAL, MYETRAFEZRET L &%
WO R E LTWET,

TR FAERTERIE O MHEEE

VT, MBEER, DNMEE, =¥ =%T 47 A
W99 5 4> FTd HPLK. CHK1. WEEl. BRD4.
EZH1/EZH2 72 & DA TIEMEIER Ao E T
B, BT LSRN AFFRTRVEMICKT 208 A
DTEERREEN RS B S TVWET, 29
U 7= 3RS k3 2 Mtk 28 A AR 2 46 57 L CRRMT 3
HZ izl EomEkEs L O B e K+
FHLNILTWEET, £z, BEXOOH %
1TH>Z Lick2MMMERRFIEEZHALNICLT,
R~OJIEHZHELTHNET,

EPEH b T v AR—F —DHIH

ABC h 7 AR —% — L, PinARILxF—F
B A M A I B U ¢ KA D JRLR & 72
D £, ABCB5CABCG2iZk. IE &AMk o il i <o 2
AERIIC E S B L TWE 9, ABCBL. ABCG2.
ABCCLIZ, Fl % ORLAE CAHIE MW E O fifi & (2@
TUWET, FAEIL, ABCBI 0 %8 B il #E B % oD it B
X, ABCB5 D AE B DE FEE D[R] BT BV fL A T
1, F£72. BDAMBROAEFIZBITHABC KT A
R— 2 —DBEENZ ST L TWET,
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Cell number (%)

Molecular-target therapy has shown
remarkable efficacy in anticancer-drug
treatment. On the other hand, the appearance of
drug-resistant tumor cells is a serious problem.
Such cells have various resistance mechanisms
including target mutations, expression of drug-
efflux transporters, activation of survival signals
and alteration in cell cycle regulation. My
research focuses on the analysis of drug
resistance mechanisms and developmet of new
strategy to overcome drug resistance.

The resistance mechanism of new molecular
target drugs

Recently, various molecular-target drugs
without tumor-specific mutations have been
developed. Such targets includes PLK, CHK1,
WEE1, EZH1/EZH2 and BRD4. Drug-resistant
cells are effective tools to identify the factors
responsible for the anticancer effect.

The regulation of the drug-efflux transporters

ABC transporters export various drugs from
cells and cause drug resistance. ABCB5 and
ABCG2 are expressed in cancer stem cells. The
aim of this research is to identify the
physiological substrates and the expression
mechanisms of ABC transporters.

EEVAS5'S

Kondo S, et al., BBRC. 523(3):672-677. 2020.
Kato Y, Kondo S, et al, BBRC. 521(1):152-157.
2020.

Kondo S, et al, BMC Pharmacol Toxicol.
15;16:37. 2015.
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AR, Bl OF -3k oeiEdEEE LT, Al
J A REEEMSEAESLTWET, ZhETIC
Tz X, K& 22 LE ORFRRRE 23 ASCHREE RS A,
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BINE L, REMICEE - M7 2 Z LIz LT
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T P SR DO AR Z M ORGEE 4T > T E T,

BEAED 4y TAER 372 © T SN D 2 BN b
NI 28581, B2 REEN L R D HHE A
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SAITO Yoshimasa
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Refractory cancer./Preclinical model.”
Organoid culture./Precision medicine

MEME

Biliary tract cancers and pancreatic cancers are aggressive
malignancies characterized by difficulty with early diagnosis and a
poor prognosis. Patients with inoperable biliary tract and
pancreatic cancers generally receive a chemotherapy regimen of
gemcitabine and cisplatin. However, the effect of these drugs is
limited, and the S-year survival rates of patients are very low.

The aim of this study is to establish i vitro preclinical models for
refractory cancers that may fill the gap between basic research and
clinical trials and allow personalized cancer therapy.

The newly developed 3D culture system known as “organoid
culture” allows long-term expansion of stem cells into budding
cyst-like structures (organoids) with properties resembling those
of the original tissues. We have already developed the culture
conditions for organoids derived from biliary tract cancers and
pancreatic cancers. We will further establish organoids derived
from various cases of biliary tract and pancreatic tumors and
identify biomarkers and molecular target drugs that are optimal
for each patient. Studies using organoids derived from various
cancer cases could potentially pave the way for development of
precision medicine for patients with refractory cancers.

EEVAS-0'E

van Tienderen GS*, Li L*, Broutier L*, Saito Y* et al. (*3L[F]4E
SHEE) 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.

Saito Y et al. Induction of differentiation of intrahepatic
cholangiocarcinoma cells to functional hepatocytes using an

organoid culture system. Scf Rep. 8: 2821, 2018.
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Molecular target therapy of cancer.”
Anticancer drug resistance.”

ABC transporter.”

Gene therapy

MEME

(L IETFREE ClE, B LW A TAERITE R
HOBZ, 1B A D =X L0, 5 & BIEH
OBER T ORIECBT 5585 1T> T ET,

DS AUSERMIRIRIZ B\ TSR AN K & 72RO RE
TY, R BiX, Fx OB AA « S ALTAER
TBIEIEOMVER F & L COP-FE# o 7327 & . BCRP
7R EDABC kT AR—H—DHFFEEIToTEE L
77 FATZBIE, BRPNT 7 4 F =7, =rnF=
Tl EDEL OB TREERNERIEZ P35 B
FUAR—E—ThDH L, FOEMNLE N
AT A e Thr I LEHLMILTE
FL7 FEM T UAR—Z—DEEFEAEB X
W R T U AR—=Z —DOREEDNFINAAFIORHE &
BIERICEGRT A 2R LTEE LT,

Recent advance in molecular biology of cancer has provided
the rationale for the control of cancer. Our research is focused
on molecular target therapy of cancer, anticancer drug
resistance, gene therapy and regenerative medicine. Particularly,
we have been studying functional interactions between ABC
transporters and their substrates including molecular target
drugs to provide valuable information for optimizing the
effectiveness of novel cancer therapeutics. We are also
investigating molecular basis of cancer malignancy, especiaﬂy
in relation to cell transition and cancer stemness to improve
the efficacy of anticancer drugs and identify novel molecular
targets. A collaborative study between our laboratory and
Cancer Chemotherapy Center, JECR, is ongoing to evaluate
the efficacy and safety of the clinical study of MDR gene

NAMIIL, EHFE T CAEGEERHEEL, OO0 therapy against metastatic breast cancer.
THHHEZ M L ET, R HId, Rx O Ly < B>
AR TR IR 64 A MR 2 45 S L CHEE Y * Takami M, Sugimoto Y, er a/ Protein kinase C alpha-
WZFRAT D 758, 2 9 L=/l rEIc VW C mediated phosphorylation of PIM-IL promotes the survival
IEN /A D AETE S 7 F IV OIEHAL I Z > TW and proliferation of acute myeloid leukemia cells. BBRC, 503:
Bz RRIL, BEEEDTOET, 1364-1371, 2018,
Z L TH AL, B{nT DZE5RIE 04 i + Katayama K, Sugimoto Y, er 2, RSKI protects P-
W Sk iR g R EE LE S, #A glycoprotein/ABCBI against ubiquitin—proteasomal
Bl BAMRIC LR A FET 2 2 LI degradation by downregulating the ubiquitin-conjugating
L0 N AEBMAEEDOIEE & AN EE I D enzyme E2 R1I. Sci Rep, 6: 36134, 2016.
SlERMLELE, BUER, 5 Lk < FIHIHA E >
R AEARIL DT OFRHTH J Ol OB 1 FFRFEES00915175 [BCRP/ABCG2PHEA )
ST OIS % s TUVET, KFRTFE5 48242235 THuss A it e ARk A
FTRTEBIX. BDAMERD b REEE RERT 44787555 TR O KA MO E L)
K — L HEFT. AT AT o A TS 7 1h REF 445688775 TIEL 0D N Rk 11 0D iE VA
BROBEEMZED 7 + 0 —7 v 7 5{FH-> CTWET, FEFFEE39233665 TR O HUHE A S M O B
MDRIEAS T (P-HES 7 B OWAET) A FFRTFERE 385603275 [ZESARIBCRP S » /37 |

R 2 A U 72 BB O RAS I T, 164ELL BT
bz > CEBFEAMEABH I TWET,

BCRPIC & % HiBestrone®&iix 7Rk —I A0 IC & 2FEAMYE ERBEEGRICKLZSPHEOFEE
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Mucosal immunity.” Epithelial functions
/T cell differentiation.”Autoimmune
diseases

MRBE

I, Fex OWLENITHEEE T 2 IFPNHIE D
FEx RBLBEL TWD Z ERHLMNIR-T
TTCWET, 29 LB, RIEMERRE L
W o T2iHLE OIRXR DO 72 5T, B C R 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
IZOWTHBIFSE 1TV, T2 CTHOLND A%
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 © b SRR
WZI%, B OAE R B ORI & 7e 5 Hia o BEEE 4 il
B2 2 LR TEDA~NAS—THIER DO %35
A AEEEN DD Z N TEE L,

I T, TOHAEFHEED A S = X AOFRBIZER Y
MATOHWET, 612, TDO XD 72~ —THif
LMD, AT LTH 2 5 EBIZ OV THREE
LTCWET,

2. JIBEAMIE & ZORBMIC L D, B ORERE
DIRHE D ATRENE D FRFE

eI 25 BEAE 3 2 FEBHAR AR I 13, H 5
EDORIEZMHI TE L Z LB TEE LK,
—J7C. IBPIHIEE B AR ORE R SR 7S I o LA L
BT, REEZ G| 23X 5 2Tl leEH & fEfr
T5HZ LT, AOLRERBORIEZHE R T D L
LIRS TWET, BHNAIEIC &2 #E oL
RLIBPHIE BRI A 5 2 LT B ORERE
DIRFED ATREME Z FRFE L TV E T,

Soluble dietary fiber
‘ Resistant starch

~ Microbiota

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 autoreactive lymphocytes and
productions of autoantibodies. My research objective is to
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.

F 725w

1. Obata, er al Nat. Immunol. 15: 571, 2014.

2. Furusawa Y er al Nature 504: 446, 2013.

3. Mandai er al Plos One 8: e65488, 2013.

4. Hase er al Gastroenterology. 145: 625, 2013.

S. Kanaya er a/ Nat. Immunol. 13: 729, 2012.

6. Takahashi er a/ Gastroenterology. 141: 625, 2011.
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myeloproliferative neoplasm (MPN)

MEME

P A M IA T MO, B, A &
Hgd 5 Z & T, EROEFEZHMERFT2EE
HWEEDE T, FREIE, A M IA U BFHE
T DT T IRERICEB T 2 PR e A
%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
Fuv ¥ F—€TT,

g P 1 i B IR (myeloproliferative neoplasm;
MPN) I&, ZRifLER, Bk, /e & o ek
DEE RGO Hav, Wl EEEME A s~ &
RN BITTEZENMONTWHKATT, H
EE TIZ, MPNEFE DO RKZEIZE VT, JAK2D
JH2 R A A AR (VOITF) R Hivd Z &3
WS TWET (Fig D,

ZNE TICRAEIL, JAK2ZE KA A8 s T
ELTHRET D2 LRI L., 200 FHEDMR
&R TWET, BLERENZ L1, JAKZE BAK
X, RIMERO S « G2 FHE T 20 Ar R
F UK (EpoR) L BHRREIICIERI L, R AT
TNEFETHZERHALICRYVELE, &5
(2, JAREBKIZ X BB A v 7 FVIZiE, EpoR
DF 1 BRI (Y343, Y460, Y464) DY (b 240
L2 B KA STATSOIEMAL N EE TCH L Z L &
oML TEE L, £70. JAKRZ BRI B
faix, 55 R F-MycDFEBL 2 LC, Mo & # &
HET2EY >« AL F = FF —F Aurora kinase
A (Autka) DFBLZFHFES D LIZLY, T AA
Mtz ~d 2 & & A LTV ET (Fig2),

UL L7 B, JAK2 D 28 B2 i BRI o> g 5f
HI B DR FE A Bl I 2§ A H = X AR
ZLOARARENEINTWET, BEX, Zh
NH b, JAKRERKD 7T WVARER I O %
BL T, MPNOIRIEA I =X LDOEFE ML,
MPNDFIEICBH D D HE 2> 7 F N iR &
L7872 7e MPNTEREE OBIRICH R L 72V & 5 %
TVEJ,

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
JAK2 mutant-provoked tumorigenesis and found attractive

targets for MPN therapy.

R

1) Kawashima A et 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.

E) STATS
¢ activation
. . c-Myc
Pseudokinase Kinase activation [ c-Myc |
JH5 domain domain | Pim1 |
(HT HaHe HH e HaHs L oH2 L JHT WTEEN R WERTS
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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EEBUT, BYOREHEENRE - T N
TEDREERE> O, THTAIHEZED, T
I & FC TR Ot B rTRE 2R i O @I & 5
RFTEEFBFELTVWET,
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Neglected Ages in Medication

EYERE B
iy PP

Pharmacokinetics.” Tissue barriers.”
Placenta.” Transporter

MEME

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).

THIEEICLD [
F7-—X .

ATAINZ=X

SR FICBT BN L

~

P ~

T EYPABROSEE
(GEIR)

20



WAL BT
T ST
FTAYYU Fu Ry
M g

Senior Assistant Professor

Ph.D. in Pharmacy

fil

Division of Hygienic Chemistry

NAKAZAWA Yosuke

K&K/ BRAES
Pl

Lens.” Cataract.”
Aging

MRME

FA7= BN HEAEIE TR LIE®RD 5 B, 80%LL ki
BWENLTEEEPNLTWENET, ZOHEL
Ko TRREA R L IEOY, AR SR AT,
LHFRROINLTT, AN, KEEPIAL E-
TERZTBHEETHY, TOIFEAERN
BRIZPEVWRIES 27 INlsPE B NEE” ©9, HARAN
OO @k bic & BFEEITE A N0 —i&% 7o
FoThhET, ANERIELFELE L Z &N
TEIE, BEHEZEB ST Z kL Z L
G THY . FAE, TENFERIE Z540E b+
5] ZEEBMIZ, W ONOETIVEME W
THNETE - HNERERLEDORERZIT
TR £T 09,

Fo— 5T, KEEPNEHTH D DH72ED,
R ES OREHA TV Z N TE 50D
M AR ERZNTT, FAL, BIMEMEREAE
OEAL EEL TR 9, KEEITRHIKEAE
ICHERMICHRBLL TV A KTy 2L THY 57
7 7R 2 0(Aquaporin 0: AQPO) (2 H L. /Kéh
RTOEE L BRMHER~OFLZHRFTLTEY
9, TOHTRIZ, KF¥RVTHBT 7 TR
U028, AFEHERETS T Tl TAILE Y
MBS IEZ FF> 2 & W | FE KSR EE DR
BFIZHLHEAETEZ L0 X o727 T7RY UZ
IRV E OMSREN D Z L 2L ML TE F
L7z,

SHOPIENEIROER L, 77 7R 005
EHED . EVFROT 7 TR 0RIER L LTET
HAERAMF O ANFE S IREORREEZ BHIE Lo W»
LE-TEBY £,

mAANER

21

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
)

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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Basic Research
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The incidence of Immune disorders such as allergic diseases
bowel diseases (IBD) in Japan has
the decades.

Abnormalities of mucosal immune response as well as

and inflammatory

increased  remarkably  for past  several
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
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Commun. 11:234,2020.
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cell dynamics and mucosal immune responses. Cell 178: 1072-
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for functional expansion of colonic regulatory T cells. Nat.
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butyrate induces colonic regulatory T cells. Nature 504: 446,
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Hematological malignancy has come to be curable by
pharmacotherapy. Actually, many patients with leukemia and
malignant lymphoma appreciate long term survival. Despite of
recent development of novel drugs, however, multiple myeloma
is still incurable because the patients occasionally develop
extramedullary diseases and become refractory to any
therapeutic regimens. Two decades ago, I started thalidomide
therapy for myeloma patients. After transient response, most
patients relapsed sooner or later.

We have challenged to clarify the molecular mechanisms of
malignant characteristics of myeloma such as extramedullary
lesion and chemo-resistance. For example, we found ectopic
expression of epithelial mesenchymal transition (EMT) genes or
reprogramming genes (so called Yamanaka genes) in myeloma
cells. These results suggested that myeloma cells trans-
differentiated into cells having solid tumor phenotypes. This
may relate to the malignant characteristics of myeloma.

In collaboration with outside laboratories, we have also
screened various chemical libraries to discover novel myeloma
drugs. For example, teratogenicity is always problematical in
thalidomide therapy. After extensive screening, we have isolated
a novel phthalimide-derivative, TCII, which exerts potent anti-
myeloma effects without binding to a thalidomide-induced
teratogenic molecule, cereblon. Our findings will be extended
not only to myeloma but to solid tumors. We are dreaming cure

of all malignant diseases by pharmacotherapy.

EARFHX
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The cell membrane consist of a phospholipid bilayer
including cholesterol and membrane proteins. The membranes
are essential for the formation of the plasma membrane as well
as intracellular organelles. One of the important roles of the
biological membranes in cells is “membrane trafficking”, by
which cells endocytose nutrients, secret hormones and growth
factors, distributes functional molecules to proper organelles
and the plasma membrane. The dysregulation of the process
causes a variety of diseases such as autoinflammatory diseases,
cancers, neurodegenerative diseases.

We aim to elucidate novel molecular mechanisms of
membrane trafficking by focusing on the phospholipid
metabolism and a ubiquitin ligase complex. We will also
develop agents to manipulate membrane trafficking as
therapeutics in future.

E2EC (*: co-first and corresponding author)
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ENNREOTHD Z ENbNnD, —EHONATI
FEAEIREICHISAE NSO H Y 77,

Bz X, DAEKET HTHRIROIMSE > 7T L%
ﬁ«ﬂ‘%ﬁ‘éﬁﬁf?: v 7 RA v NEEITH D HIPD-

iR, EEEARE, A, BMEN A, R
XU Nl BRARERHA DN ATV TE

FHRB SN, BRICHO LA TWET,

L, BDAOHTH AP, SHM%EEHEE.
JBERE 23 Aoy BISEARDS A 72 B3, DAy &'
VX — BB TEROERLIRNREOEB T, fiU
PD-1HUAR B LD IEREB N EHN L EZ 5T
WET,

Ferxld, REFT = v 7R A v MHEEN) X
W ANZKET 28 LW iniiE o Z B L
TWET, ZNETIZ, PAOHRIZEET L7
AEEHIE (CSC;cancer stem cell) ZHRBLT D8
ABRARRIFEEZEZERAHBLTEY, b EiE

BRI & U7 s iR E DM 7E 2T > TV E T,

F=, MoTra—FL LT, BARMEICER
LT, 75§/u%ﬂiﬂ'ﬂ0)ﬁﬁﬁ‘ﬁ%ﬁ&b5%%”@1@??%
1To TWET, R, L& FI0HMEE
(ICD; Immunogenic cell death) &9 HGIZHEH
L. BEAFDIEASCY )8 TR L7 Hias A KIS ICD
EIRICHEE LG NE I DITHOWNT, N U A
U SR MEEMEEE WA ) —= 0 T
HATH T,

YL EDBIFEIZ L0 . BERD ATt 3 2 B A A
FITHIRE & S pe Rk & AW 7= B S s iE o
B EZHfE L TWET,

/ <CSCOEBRE>
s 5] HEER
REREE
CSCHRER U RRRAF TR 5~
RER lFuL,ga)'b“fb'.
J=T2 HLASTF
HE \ -
<CSCODiE >
CSC;cancer stem cell

- ERFh
. WCIL ) mEOTRE
- b

CTL;cytotoxic T cells

[ Immunomodulatory drugs ]

25

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.

B/ DS

I.  Matsushita M. Novel treatment strategies utilizing
immune reactions against chronic myelogenous leukemia
stem cells. Cancers 13 (21): 5435, 2021

2. Matsushita M, Saito S, Yokoe S, Ichikawa D, Hattori Y.
Characteristics of a novel target antigen against myeloma
cells for Immunotherapy. Vaccines. 8(4) :579, 2020

3.  Ichikawa D, Nakamura M, Matsushita M, et al. A
phenylphthalimide derivative, TCI L, induces apoptosis

by degrading MCLI in multiple myeloma cells. Brochem
Biophys Res Commun. 521: 252, 2020

4. Matsushita M, Kawaguchi M. Immunomodulatory
effects of drugs for effective cancer immunotherapy.
J-Oncol 1D 8653489, 2018

5. Matsushita M, Ozawa K, et al. . CXorf48 is a potential
therapeutic target for achieving treatment-free remission

in CML patients. Blood Cancer J. 7(9): ¢6012, 2017
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ALS.”motor neurons.” tremor.”
vagus nerve. acetylcholine

MR E

L. FHEEREMER R IE(LE (ALS) OB R & AIZE
ALS TOEB R DOLME (Weg9rk) (i3l 2
EDBENRH Y | I (A ) &2 B EB R o
TIns. B GRER) 28 EBMRE L Y b RS R
FEINET, ZOBRKMESIEZHEST S AT =
A LD, ALSDJFIR FE 16 5% 15 BR 58 D 28
WH LoD eBELLONET, ABFETIE, EHM
(A —) EERI R RGBS TR A AT T D
MABAFE T AT A (FX) 2 v, BRI Eo
A= ALERPL, AEEY =7y PORERLZ
CITERT 28O AL BIE L TWE T,

2. REEMEIRERD A b = X LR & &5 VBN fERL
JRR 7R AFERIEE O 5 B b S @R AN
KEEVEYRER (essential tremor) T, AHEMEIRER
DOFREIZTDICBEINTE LY, A% ans
AN ONR B IRERTT, IR ERk & S
R, EBTORE, HK EOHBGES) N #H -
72D QOLIZKE<HEAabhEd, EIEHEWN LT
TV — VITAEIR 2R L 308, BOE ITIERE
ELTHTITRWE®, FEOBRENRRD 5T
WET, RIFETIT, REEREDO A T =X L%
AL CE MNEREZ XM LZE T VEl & (ERS
5T LT, AR BB L TWET,

3. WEMRIC X -2 HEEDORE A =X 5
HEMRITEE DL DOlifs - BWEICES LT,
ZOEBERAHTDE L BIC, MEMHRELTE
R ESRWERREER AR TIMICE S TVET,
ZOMFEOFERNL— ML, EmERFICEETH
HEEBIT, HrREEBICHLESS TS E LTHA
ENTWET, ZOEMZESRWVIENERIZS
WTiE, WERRREZLIARICBERLTVET, K
e TIE. Pl - 28805 ONERRFE M & D
XTI b Y, AN THA S & Mlges 2
ENEHTONEEMEST D Z LT, HiRRE -
FHNNTHA LEBEDLZ EEBRE L TOVET,

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.

B/ B

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., Scr. Rep., 6,27354 (2016)
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[ iR S0 2 2 D BLS > D R 28 MR R oD 95 RE AR AT Neurodegenerative diseases, such as
IZHLY fHEe] amyotrophic lateral sclerosis (ALS) and
Alzheimer's disease, are devastating diseases

T ZEMEIERIZREILE (ALS) ST YA v — with high unmet medical needs for which no
JRE W o TR MR BT, BRI RIE D ST effective treatments have been established.
INTWVWARNWT U Ay ke AT 4 )L« =—XD Various factors have been proposed as the
EWEBRTHY | RIEME O L 15EEOBR mechanism of neurodegeneration, but the
NaBLroTEBYE ﬁ‘ PR MED A = X A underlying mechanism remains to be elucidated.
L LTERE X T OREILE s Sk B z) In recent years, the development of
EZONTEXFELEN, REIWCEARBLRIE - neuroimmunology, which combines neurology
ITHEREIIA 5 TIEdh D 8 A, and immunology, has been remarkable, and the

WA, MRS LB 2 B G SR E 5 involvement of the immune system in
DOFENE L, WREHER CHLREZRDOESE neurodegenerative diseases has been reported.
NEEINTWET, HREMEEEOREIL P The disruption of peripheral immunity is
T3, KM T OISR IE L B IR DR EE considered to be a factor in neurodegeneration. It
LAEMEOER THDA[EEERE XL SN TWET, is also possible that neurodegeneration is caused
72, WhwwbH Efﬁff H 0) ko I7L—=% by an excessive immune response with "no
DOHNT- | REETH A0, B 7R iE KT brakes" condition, as in autoimmune diseases.
K OHREENRAET TN DT T EELEZ LT We are currently analyzing the systemic
S I immune status of ALS mouse model and

BAE, AL BIZALSET L~ 7 ADL @ﬁ{“ investigating the effects of immune cells and
IRFE 2R L. SFESZE RN - B K 1 23R e T related factors on the pathogenesis of ALS. By
B 5 2 e mEt L CWET, RIE(L - B studying the effects of immunity on
DD S EFE RN IREMEC 5 2 A s a4 neurodegeneration from both the activation and
HZ LT, HERBENLDRERA = X LFER, suppression status, we aim to elucidate the
R0, AlFEE—Fy NS ARTFOREE BIR pathological mechanisms from a new perspective
LTWET, and to identify new drug targets for ALS.

FE 705

+ 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

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

+ 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
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Psychiatric disorder./PTSD./nAChR.”
Ly6SF

MRME

TEFal AAERRDDHIMER A b L AE
E (PTSD) X9 2., MAaKIMIER EZL < ORH
FERICEETHZENFmbNTWET, TEF L
2 U ACKT DR BFERITITIGH vy BRI R
EKTHDLAB I UMETEFLa) UZRIEL A
FrFy xNRZRIKTHL=aF T EF L
2V VR (nAChR) 236V | nAChRIX, D4
AIOEY, TEFLa ) o EFTcR{=aiF
UH L RELTHRBLET, KiE, =2 F 0
J > B OPTSDE T /UIZ B\ TRUFLIE I 2212 B
545z n@iEshE LA, PTSD T, RHkiE
OBEEE L I OBIEENRRERTHD EEZ BN
TEY ., RHERIZE T 5nACKRR DIEPELDY, Rk
EOWMFIBE 2 E2ME L TnD EBZ 6T
T3, TNODOMAE LY, nACRR B FEME B DR
FRIER) & L CRLDAE - TV ET,

nAChRIZXI L CHFUER 26 T 5 ~EMiR#HET
HoHa-T AT FFRT L, ZHEBE LTINS
B I SE AR E A A L CWET, £, RO
FFEIC L0, Z DOSLIRHETE 23 nAChR D HERE % [H 5
TAHECTIHFICEETHDZ EAHEINE LT,
BURVEWNZ Lo, AARNICIE, SEBE2 AT 5
INTEPERRRR FREL & 7 B BE (Ly6SE) & MREN
HEREUNRIET 7 IV —=DNFMHELET, Lynxlfofclf
HOMDLy6SF4r TIZBI L Tix, nAChRIZ A3 2 FH
EERAPRE SN TOE TR, 2 ITHEREN KM
HOEETT, AT, KT, Ly6SFO—DTH D
Ly6H2SnAChR DIEREZ HIf T2+ Th D Z L &
BB ALELZ, INE T, BHEREZET
PRRZE MR B O JRREMEHT IZ 38 TiX, nAChR D 3§
HAM AR Z D LICESARYTCONTEELE
. Ly6SFOXIGIZ LV | JRREMRITIZ 351 TLy6SF
DB B Z D LEMENAE T TV ES, fLdk
X IER REd KX OYRRBIRFIZ 351 2 Ly6SF D F B2 b 72
bR, ZOERZMITT5Z & T, BHERED
FIEMSF ORI A2 B L T\ ET,

1 mM ACh

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

200 pAI
5s

B1: Ly6HDACZI F B a7-nAChROD I E BFHDHINR
aT-nAChRRNDAChRSRHTIRBRETNAEERR(—) &
Ly6HOHERPRICARINIBEER (—) . Ly6HIIGPIT
PH—BORE I THBI FRATPFIIA S h—
IV RER AR S —HECPI-PLCSRERIT &), Ly6HMDACHh
e T BaT-nAChRDRSE BIIIH RIS END (=),
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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, a-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.

F72Em

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

Morisaki Y. er al, Sci. Rep., 6, 27354 (2016)

Moriwaki Y. er al, PLoS One, 10, ¢0140750 (2015)
Moriwaki Y. er al, Int. Immunopharmacol, 29, 71-75 (2015)
Inoue M. er al, Proc. Natl Acad. Sci. U.S.A, 111, 5295-5300
(2014)
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MRME

HOBRICIE, BEOHIA 0 BIREH LFE A
HIMEIZH Y £F, —FH, 4 F TRV
HIRE 2 o3 (3R &I 2 TV EH A,
ZOX I RBIREEZ DD, BRAIFKO B ST
HHNAAN—Ty AT Y —= 7 (HIS) %PE
B E TIT 2 30 B KR A I HEA TV E T,
BASEIZ R B < WM 2 R S ol (Y — b
W) EROTHETZOIIE, HISTA 77U —D
FWA AT Om A CEECTY, A2
= (in-silico) | L XiEhBdar¥a—F—%
fif > - BIBREIRIL, HISO DAL KRET —F D
T KRB 2L B T A 7T V) — DL REEREmIC
WA EIR E L CHER & T0ET,

AEMFSREM PR ETRE TIE, EE ORISR
TunYxs MIBMLTEY, 22 TIEEZT T
72 RO W (IT) 7 4 B RRNTRY
TR & SR A 1T U OBk & TR SERTO R 2 & oL
RO N TWET, Fxld, FlA A - 7E
AT FT 4 7 ARNTHERE (AD) ICfRFEIND
W E R R L DA v ) a iR R, Al
F OG- THHEOHR, RHROAIHIZRD &
NoEWERLEWMT A 7T ) —ZikGtT o8z
HilF OB 2T CET, £, ERICK DRGE
HEIETT, BOEEEDZ R 7 BEEFRNEIC X
HREEAEYFER~OEHSC, LBDD (U > FX—
AEIERFHE) 2RV v MEAMORRA -
U — Fifb & FEICRIEALS: - ARkiibs: & o L[EF
RN L D EBRIOMGER C 2 BIE L 9,

{5
gﬁ O chemeL s

ScienceCloud

ssEar A
FhT T Q
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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 IT 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., AI). 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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MEME

KR L Wb L LT, UTO
F—=IZOWTHFZEZ BB L TV £
[ ETE RS 5y & A A4y - O AR AR FIARAT ]

EFITEEN TV DEMENRS (RRW) 13,
FNEEe &Z L R 7 L W o T ARy L FEE AR
T2 L TEDEMIEMEEZRIE L ET. EWiEE
FREMEORNE X IRETHZ L1X, LEMDAEY
TEMEIREE 2 PRI 27203 T <, LV EWAEDE
PEETHILAWEAIET S L TIEFICEETH
BV ET. RFETIE, AWIEMETAN A HE
ISR N OIEER T 2 R L, oiriss (Rl
Wik v~ N727 ¢, BEONTE, ERKILE
BB L) BEE L CAEMITEIER S & RS T L
OHAMEAERZS T+ (F7) LU T+ %
ZEEABELTOET. B2, chETicT S
RIAR (ITx8) SMbaB () IER)
O BEAEAEREZH LML T0ET (Fig. 1) .
F72, IR\ IR & 7 RS O LI
R PRET DLW R THDH I LD, Zhb
AR AR 43 TR D 45 - FEIAR LR FRAT & B 0 fR
ATVNET.

[ 38 o BT 3T Af 4 O e ST ]

AFII KRR CTH D Z L2 b, [F—43KT
B> T FPERSCERIE], T HER 1LY
B (BARS OFECRE) ICEBNETET.
F7-, REIREEIC XV AR OIE MRSy B IR
ML L, TOHMIRE L BErE2 7.
L7=3o T, AOWE 2 HE1 5 L TIEMR Y
OFEESLEOBIZIEE TH Y, BE RN
SHEDHSINLEENTWET. F 2 TAIFZET
%, AREOMEFHMICRFEY OHEEICE T 5%
R —FoTiEEBE L CWET (Fig.2) .

OH

%YOH galloyl moiety
oL~ 0.l (ECg)

\@i) e quaternary amine

“0 (phospholipid)

oH OH

B ring (ECg)

OH
Epicatechin gallate OH !‘
(ECg)

b
Interttlon & camI” X
MOBINIVUNS mmm”;imm
WMNMWM oy

Phospholipid membranes

Fig. 1. Schematic representation of the interaction between a flavonoid (ECg)
and phospholipid membranes as revealed by NMR spectroscopy.
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Analysis of intermolecular interaction of bioactive natural

compounds with biomolecules

Bioactive natural compounds contained in crude drugs exert
various biological activities by interacting with biomolecules
such as cell membranes and proteins. Understanding the
nature of the mechanism underlying their bioactivities is
important not only to predict the activity of the compounds
but also to create novel compounds which possess higher
activity. In this study, I investigate the intermolecular
interaction between bioactive natural compounds and
biomolecules using HPLC, MS, and NMR. For example, I
previously clarified the dynamics, interacting sites, and
mechanism of the interaction of flavonoids, catechins, with
phospholipid membranes in molecular and atomic levels (Fig.
I). Furthermore, I attempt to reveal the intermolecular
interaction among the bioactive natural compounds in crude

drugs and Kampo medicines.

Establishmenr of analytical methods for the quality control of
crude drugs

The composition of natural compounds in a crude drug are
not always the same. It is easily affected by the differences in
the place of origin, harvesting season, and processing. Also, the
amount of bioactive natural compounds changes by storage
environment, resulting in the differences of the efficacy of the
crude drug. I attempt to develop simple and high-throughput
methods for simultaneous analysis to apply the quality control
and the identification of the original plant source of crude

drugs (Fig. 2).

I) Uekusa, Y., ez. al. PLoS ONE12, 0174961 (2017).
2) Uekusa, Y., er. al. Biochim. Biophys. Acta 1808,
1654—1660 (2012).
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Fig. 2. A representative HPLC chromatogram of the extract prepared
from a crude drug.
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MEME

BIERIFIEICB W T, AR LT Efb & oY
FIRE (ADME) @tk (T) OFmITEZETHY ., K
Zhatfli & SPAT L TITH BN H Y £9, L,
PERDOT AT ITRIIETIT, 25BN THHITITD
NTEZLIIE AT, in vivoT OB TE
DEMETREEE LDy —ANEL HY £ LI,
FZT. RET BT 2 TIZEB DT S ADMETEEAR D £
BPEZ U, AP FEHI R O L 2 e Hv
AR R ZIT> CWET, Zhicky, /S—=x
U UIRIRIRIRCHUN AAI & 72 0 15 2 B DA
LG ORIBUZEEN L TWET,

—J5C. ADMETOM (Metabolism, 4G 134
MARAL 72 AR E BB E e DT, HHL TR
TRRLE LTORBLREENED B2, A%
T & U MAIR 72 SR R A D T E
T, RENRLO L L TRENEEILIZ OV T O
ZEnd 0 9, MREHEHEL &, EERLHDIHZ
2T BOSHEREOHREIE (ROSHEREY) 234
B LBMENRRET D Z a5V E T, ROGERH
W3 OFHEDOFRIRIC/R D EEZHNTEY,
FRUT X VEERBAR AP IEIZ /2~ 720 . Wil E
ERTHEMNES L2 X EZ Lig»r bR L-EK
mbEELHY FT, W&o T, REHEM LD Y R
7M., RS L S CHERIETH Y . &
A ER AN B W TR R A2 H D TY,

FIL. BFEtE 24 b 00w T b
D7 VRO CEBERERMLICER L, ZO/RGE
TEPELEERE 2 iR L. T oM RIS & K/ R
DREE LT L 0 224 o E Bl B = 3K 1 A
WMLTEXELE Bl : R AT mvay, Urn
Tzl U RETVEY) , Fl, BRaxEZATO
ST % £ 5 0\ R 9 2 7 7 7 e ek i
DAL BRI LE LT,

RE=EM

Albsorption

D istribution ﬁq@gﬁﬁ
M etabolism | %—-— ﬁ .

E xcretion

EMEERED
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T oxicity

FSEM AL
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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.

o

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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WET,

BUAE, FFZeitB & LCWA X XY BIL, BT
RAFVEA A > F v 30 (RER, B, 7 Lb
F— REEHE) . T AR—F— CRANMmM:,
EHEIME) . YA NVABEL L IE (TA LA
L) . Z T BEOFRIRRIKTRE (DA, B,
A NVAREYL) . BNABESY R 8T,

INGDOX U NRTEIL, R T ROREA.
BN DAL, IRE —EEP OMENRE & O A
ERZ2 ElC k0| SR fEECEENE N E L L £,
FR2 7R BB LV BRBEE T E 2 T 723 6, Z oo
JBITIERE AR A, 2, BEEORS
RMBFETHER HAIUTHRFA~E BN 5, ZD
=R NEFRADREETHMD Z AT UL, #
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60
NMRE KUXIRIERIEAT(C L DT > I\ IBEDIIAEIERTE
Osawa et al. Nat.Struct.Biol (1998)
Kurokawa, Osawa et al. J.Mol.Biol (2001)

32

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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KANAZAWA Hideko
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Temperature-responsive Chromatography

HaEtE S 9+ DDS./
SEBEFTYIN)—

Functional polymer./Drug delivery
system.” Temperature—responsive
chromatography.” Gene delivery

MEME

Development of New Separation System using Functional
Polymer

We developed a temperature-responsive chromatography system
based on functional polymer. The system has the advantage that
analytes can be separated using only an aqueous mobile phase
under mild conditions, because the surface properties of the
stationary phase are controlled by only changing the temperature.
Utilizing this system, biomolecules such as monoclonal antibody
can be separated without any loss of bioactivity.
L 4 Study of Drug Delivery System using Functional
Nanoparticles

Nanoparticles bound to temperature-responsive polymers will

remain extremely stable at normal body temperatures. However,
we have proven that if the temperature can be changed just
slightly when it reaches a diseased area with cancer cells, cell
uptake will be extremely enhanced. We are also in the process of
conducting applied research on gene delivery such as siRNA with
very promising results. Keio University has already applied for a
patent for this technology.

ESUY D'

I.Kanazawa H. et al. Enhanced Cellular Uptake and Gene
Silencing Activity of siRINA Using Temperature-Responsive
Polymer-Modified Liposome. Int ] Pharm, 523, 217-228
(2017).

2.Kanazawa H. et al. Temperature-responsive molecular
recognition chromatography phenylalanine and tryptophan
derived polymer modified silica beads.. Analyst, 141(3), 910-
917 (2016).

HHIRA PE

FEIN RS 75« FRIRE2015-117429 TR A ¥ ¥ U

7, ARy N R ONERR R E T 1L 20154F

[E B HREE 5 : PCT/JP2016/067382 Nucleic acid

delivery carrier, nucleic acid delivery kit, and nucleic acid delivery

method.] 20164F,

(f2) = 7a 77— REHIMIRAW264. TIZE A 72808
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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.

72 3
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 Dbelieve that the
aesthetic molecules from our group will
contribute to the world in a global sense.
EEAY DS
1.  “TriQuinoline” Nat. Commun. 2019, 10, 3820.
2. “A C4N4 diaminopyrimidinr fluorophore” Chem.
Eur. J. 2019, 25, 4299.
3. “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.

SN 'S
1) Sasaki E. et 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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Feature extraction
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Strcture
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Compound
descriptors

»

Public Reference

bioactivity

database

Prediction

Many drug discovery projects in a collaboration of industry,
government and academia have established in Japan and
overseas. To promote drug discovery study and development,
some of these recent projects generated libraries that consist of
compounds collected from multiple companies in order to
perform high-throughput screening (HTS) for drug targets
created at academia. To know the effectiveness of a library for
HTS, it is important to analyze the diversity of compounds in
the library, but exact compound structures in the library are
unavailable due to the intellectual property. Therefore, our
group is developing a method for diversity analysis of a library
without compound structure to design a better library.

Since chemical library consists of a huge number of
compounds, a large-scale computing is required to analyze
features of the compounds. We use methods in
cheminformatics to develop and construct a system for
automatically calculating and extracting structure-free features
(descriptors) of compounds. Additionally, we utilize
techniques of artificial intelligence and machine learning to
construct diversity assessment system that would help
improvement and design of the library. One example of such
system is for bioactivity diversity, where activities are predicted
by using models learned from public database.

B/

Shimizu, Y., Ogata, H. and Goto, S.; Discriminating the
reaction types of plant type III polyketide synthases.
Bioinformatics, 33, 1937-1943 (2017)

Shimizu, Y., Ogata, H. and Goto, S.; Type III polyketide
synthases: functional classification and phylogenomics.

ChemBioChem, 18, 50-65 (2017)

Bioactivity ‘ ‘

models '

f Bioactive diversity
Machine '

learning Library improvement

Library design

B 7 A 77 ) —DEMTEMELERIEOHEEE

37



W -EF R

AL R B
x 73 4’ S
pE L

Professor

Chemistry

SUGAI Takeshi

Ph.D. in Agriculture

MEME

EYTEERRERIL M DB R
KARAALEWITERE S — XA DOE/HTT, L
L. REDLEIHELIELNT, BRI

MIEDED IR NORBUR T, R b, BHE
FALFED N EBRE L, i AT a4 ROT 1
AR, TaiaA RiaExsE, 2EKICEL > T
I D LWFEOMHNY 2 AE L THFEL T E
T, Bl EHBRERREE S L Ciff S s~y
VRYUVADEK e ERER L E LT,

B AR A AR

RN CHAMMERFIC AR R 2B E 2 LD [
F] ZALFS OB E U CHEBEERIIERAT S
NEAMSEY Y OnEc, HRE— 71'*&1/“\/1/0)
WRFERR 220 T ET, Bl HorE I
BeFEshs=r) b FTH— ﬁ%ﬂﬁ#é
FEHBEEHME OGRS, RO L OEICESE %
o, FATEY L - R TFr—)L« 7=
L7 YU EDAERTT, £, SHBRERERES
MU R—V 2B S8, MRS58 R 20 H
TR LE LT, 4 7 o PIRFEE S
27, COPDIRIEI E LTI &SN A
77— b, FERFEHEMRESRREI =L AX v b
AIBRIA 7 E OB E R L TV ET,

RIREIREIERT 568
f%:ﬁgﬁ$g%77f/4bﬁk%m%ﬁ
BHZBAT TEERK b 12 ANTWET, %)
$i </EI\EJZT%ZDJ: 5 ’—an'I“.J 7@1’@ FO%‘Z_%)\_
e, RODNDIEWIEEERT HZO L
B SCEIIS ) BRI LA TR Y .
ZXTANCEEN, PR EWT AN >
FURUWVIREIER ZRF>TF v 7 1 v RBOARIZK
HLFE LR,

OH__oH

N o Organic
Bio- AR it Synthesis
mass - ;
X{DH %\/OMD
[P
ijs ‘ Fine .
Chemicals
.
<N/\"cc_-.me ghe

Bic:tec:hm:;lc:’g;?z

Sy /\“;:T/!\C O.H
U\f‘

Division of Organic and Biocatalytic

38

BRERILZE EYMEEYE BR
A ERILE  EMERILE

Synthetic Organic Chemistry,”
Biologically Active Organic Molecules.”
Enzyme—catalyzed Organic Chemistry.”
Bioresources in Organic Synthesis

Synthesis of Physiologically Active Natural Products

To overcome the limit of physiologically active natural
products due to the minute amount, which narrows the
possibility in clinical studies, we are developing robust
reactions as well as synthetic routes for the synthesis of natural
products. As a successful application, we accomplished formal
total synthesis of madindoline A, which is a potential drug of
0SteOopOrosis.

Biocatalytic Syntheses

Enzymes, which is essential for our life, also catalyze the
transformations of non-natural or foreign substances under
mild conditions. Taking advantage of those site- and/or
enantioselective reactions, we accomplished an efficient
synthesis of the precursor for drugs, such as ranirestat,

bambuterol, mepenzolate, and mexiletine.

Syntheses Utilizing Natural Resources

It is very important to replace the starting compounds with
origin of fossil resource with naturally abundant materials of
bioresources, such as carbohydrates, flavonoids, and their
We
semisyntheses of luteolin from naringin and astringin from

the

transesterification as the key steps.

corresponding  glycosylated  forms. accomplished

piceid,  based site-selective  enzyme-catalyzed

on

FE2RFX

(1) Synthesis of enantiomerically enriched drug precursors and
an insect pheromone wia reduction of ketones using
commercially available carbonyl reductase screening kit
“Chiralscreen® OH”; Bioorg. Med. Chem., 26, 1304 (2018).
(2) Synthesis of 5-Hydroxy-3',4’,7-trimethoxyflavone
(HTMF) and related compounds and elucidation of their
reversal effects on BCRP/ABCG2-mediated anticancer drug
resistance; ChemBioChem, 20, 210 (2019).

(3) Improved preparation of vitexin from hot water extract of

Basella  alba,  the Malabar

(“Tsurumurasaki” in Japanese) and the application to

commercially spinach

semisynthesis of chafuroside B; Bioscr. Biotechnol. Biochem.,

84, 1554 (2020).

%K

(1) 20194F Ji TR R Al it 038R M 205 F L 7=
HABIEOBGNC T, ARERILTFHEE

(2) 20204 R ET@RAENDB RFAEE TEEEZ DTS
EMERES L FRIC T, AR EFEBEE
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Division of Analytical Chemistry for Drug

NAGASE Kenichi

BEER/ NAAITIVT7ILS
M HIERERE TS S
Regenerative Medicine./ Biomaterials.”

Controlled Release.”
Thermoresponsive Polymer

MRME

P, Mz B L TR 21772 O FrEERR
Bric/pipik e LTRBASh TWET, 2o/t
EIRA~DIEH Z B & LTZAFZEICER Y fLA TV E
‘j—o

1 A I B kS S 0D 7= o OB T 70 il e 4y BfE 4 7
A 2 AR NSRRI D BT, TRIRIC L B0
fa & oD BES LI 72 97, BEFOH
Ja Ay BT V5 Tk, IR R i 2 SR R oL
FEREMTLHERD Y 928, RIS
fifi 2 IR E R & 5 2 5 720 TRl % 4y Bt
D LU BE S 2 B LTV Ed, IR
AU TR « BiKME 2 2L S D ERENE R 2
TEHNT, MilaoBs - Bz 2684 72
TR ORI BER M 2 ERL L, 2D 2 vz
MBS AT AOBBEB Z o TnET, Z
ORFHZ X0 Ml E RIEM CIEER B IREET
SBET DI ERARRIC D EEXLINET,

2 AR A 0D 7= 6D O HINEHEHE IR + 0 /T A Jik
B 21T O BIC, RS THI Y — F e A
TxzuA ROL D 72 iz TOERL, AR
WIZFBH S 2 7R R 7 ikl 7k & LT
BTSN TWET, UL, RENEESE O
ANSY AR RV AWz At PN AN i) IR 2 gy 2 TR
Lraid, MR EICEE R, REZNMHE S
P B A RS AREERH Y £, 2T M
JfEk 2 A3 D BRI, B L 7= MR kR AT % ¢
M TR Z A ISR 1 & Rk ik S5 2
LT, BRI ~O M B AZIE L. SR
CBAEMEAR E EE S LN TEET, 2
DOREFHZ X0 . AR RAE OIS R &P 23523 5
EEZONET,

Adipocyte @

High temp.
HMVEC
i y

HUVEC

)

Thermoresponsive

High temp.

Thermoresponsive
- polymer modified
, substrates

Recently, regenerative medicine that transplants cells to human
body has been becoming one of the promising therapies for
patients. For the application to the regenerative medicine, we
are investigating following research topics.

1. Thermally-modulated cell separation with maintaining
cellular activity.

Cell separation and purification methods with maintaining
cellular activity are demanded for cell transplantation therapy.
We have been investigating the new cell separation methods
simply by changing temperature. Cell separation materials
were developed using thermoresponsive polymers. Using them,
thermally modulated cell separations were performed.

2. Local delivery of cell growth factor for cellular tissue
transplantation

Cellular tissue transplantation have been investigated one of
the effective transplantation methods. However, relatively
larger cellular tissue with higher metabolic activity cause
necrosis after transplantation, because of insufficient supply of
oxygen and nutrients to inside the tissue. For overcoming this
issue, we developed cell growth factor releasing system for
vascularization of transplanted tissue. The method would
expand the possibility of cellular tissue transplantation.

BN D'

* K Nagase et al., Thermoresponsive polymer-modified
microfibers for cell separations, Acta Biomarer. 53 81, (2017).

* K Nagase et al., Micro/nano-imprinted substrates grafted
with a thermoresponsive polymer for thermally modulated cell
separation, /. Mater. Chem. B 5(30) 5924, (2017). (Journal
Front Cover Article)

* K Nagase et al, Local Release of VEGF Using Fiber Mats
Enables Effective Transplantation of Layered Cardiomyocyte
Sheets, Macromol. Bioscr. 17(8) 1700073, (2017). (Journal
Front Cover Article)

‘e
ar,

Growth factor
S ey |

LU SULC |

Low temp.
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wHATO—T HIAA— )/’7“/
INAFA A= /RS
fluorescent probe.”

fluorescence imaging.”
bioimaging./ smart molecule

MERME

MBS rBlfgd 5 LT, A TWVWAHIREE
FOAEMRT, VT NEA LDDOEWOEZER S ﬁ*ﬁ%
THEMBLSE [115] Z &k, 2R OPERO L
L0 ET, %@tw\_®i5&ﬁﬂé%ﬁ¢
DA A= L, . AR
wTZETTK&&W&&oni¢0_®mt
A A=V U TERICEIRT 2 Y — & LT, 8k
7o —7 ORBMEIImD CEETHY £+, —
& WHW BN TV DR 1T, i X

HROEMRNG TR ERRIET LT H LT,
%0) TTOFEFERBATE2HOTHY T2,
— 5. WMRETDHEERST L OILFERISIT L - T,
FhEL I R« Bk R - BORTRIE 2R E OO RED
EAbT DT —T BB T H LT, Hilkk
EMBRERDL Z EMAREE 2D £,

IHNFETOENT o —T OB TIT, i
IZ L TCHRE & of f /ol 4 2 & .0 & LT,
< OERREET o — T RNERSNTEEL
oo Bxid, RIS ~OFH -2 0 0RE
ZAF L., PO WG H IR %2 #7212 A) 5
THZ LT, MHEA A=V TOHHERKRELE
T2 alAbE Lz, BT, ERAAEINT
WAHRREH EFIROHELICHEL T, EHITEN
DRAR D B T ARSI = BRI 2 B ok [ 2 Al
BMLFELE, THIZE-T, LYin vivolZilTWE
YT N~OIEH, TRb6, mVHRE RN,
BNy 7 7T 0 Rag el e it 2 #E A
LHEHA A =T T B IO, SO HEE R
WCHWE~ VT BT —A A=V THEIFOIE%E
HIEELTWET, &b, 2oL )Rt m—
TERANT, XM AA A=V TIZEELT. B
T2 7eE R A ER ORI LI A THET,

R,

| 2Me TokyoMagenta
| | chem Commun, 47,4162 (2011)

Angew Chem e Ed 52 13028 (2013) oM O
ClalL,
HN SIS SNk,

2Me SiR600

CaTM-2 )
D’%D;’” nm/609 nm Bioorg. Med. Chem. Lett, 22,
ST Angaw Chem Int Ed, 52,3874 (2013)\3 908 (2012)

lacZ(+) cells

] e SN |
pm 100) 2- Me TM pgal

Chem Cormmun. 47,4162 (2011)

Laser

. I:r"m iy

MAK(X ©) MASR (X =5M

400 500 600

JAm Chem Soc., 133,14157 (201 1)

Excitation/Detection: 685/720 nm
JAm Chem Soc., 134,5029 (2012)

2-Me-4-COOSu
SiR700

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. Recently, 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. We
expected that fluorescent probes based on them
would open up new possibilities for imaging
biological processes in living biosamples.

BN DS

1) Angew. Chem. Int. Ed. 59, 6015-6020 (2020).
2) J. Am. Chem. Soc. 140, 5925-5933 (2018).

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

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

6) Angew. Chem. Int. Ed. 52, 13028-13032 (2013).
7) Angew. Chem. Int. Ed. 52, 3874-3877 (2013).
8) J. Am. Chem. Soc. 134, 19588-19591 (2012).
9) J. Am. Chem. Soc. 134, 13730-13737 (2012).
10) J. Am. Chem. Soc. 133, 18003-18005 (2011).
11) J. Am. Chem. Soc. 133, 14157-14159 (2011).

CaSiR-1
630 nm/669 nm

700 [nm] HHALL -8 B
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HIGASHIBAYASHI Shuhei

HEEE D F EFILFEHE
Synthetic Organic Chemistry,”

Biofunctional Molecules.” Quantum
Chemical Calculations

A RBHEREME T OFTH G RIE DB

BRI ROE Dl & 72 2 A BRTEME R IR A L&
W7p & DAEBKERENE Y F OB USRS IE, A
BAMEFEEOERERMEMTY, L, flxo
BRER, ~T uRF, HHRRE AT DB
DHEBILAE D & hHEIN AR T DI1T1E. BEFOK
J& - J7iE - BRI/ MR 2 7200 TR TR s
D ERA, BERRBARICEWE TR =7 Y
LT, B LOWERMBUR, ZBEE A2 iF5E
U, EABERENESY T OB RAVEPEICHIR Y 2
EEARLTVET,

43T D ERERIMEE DfiFHH

B UWERE, BOGBIE/ Mt B ARBEREME Y 1
ZRFT HT0IIE, s, BZEE), T
HAEM., Br=Rw/MEE. eI/t &0t
DO FEMER T2 B FROMEE . LR A B S )
2L, BT 5 2 EMEETY, FHEERLFEN
HE L HE LR ERME LT, HTFoMWE., Kotk
RO IITEAR L, 5 LW EREEREME S T D B 58
N DR AT TOET,

LS LA BELFOBBHFIEC X 2HFEEK

I, HERbSE LR R OB LY | 570
PEERORUSMEZ FHRIC K > TREIZo P, BRAE,
FHTLZENTEDLEIITR-TEELL, #
B LR R R A bED Z LT, ZhE
THENNEEZ > BRI LZ0 . PHIT
ZLHRET, ORRIICHIE R ED bIVET,
BEPBESEE L LBt i 2 BieI
ML, EBRIL LR 2 RV F
EIZE ST, HILOVAKIEOREICF vy LY L
TWVET,

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.

ERFLC

() 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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MRME

HUNRTBERIIUD ETHERE ST, ER
WIZB W CEE 2 AEEEREZH > g, AR
NS EE R X X EORREN Kb 0 | TERE
NICHET 2 &, xRN SRS ET,
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.
JEFEAL D ZAL 72 I K0 Z R B DO SERKE SRR
EEMENZELT D2 &, AR AREL TV
F9, T ORERERH A B = X L& LIRS OBLS
DOIEAT 572, NMR. X s S ks semT 7o
EOMEEMFROTEEH L, ¥ 2 "7 Bk
BLTWAEELLZAZ EEERBLTVET,
JE T RREDSTARE S 1T D & & Ry B kkRe
WRET DA ERRET 5 2 LT, FHERAE
b O ORIRERRE A T E £ T,

SRR 2 AT B 72Dl FIC K E %
WCHRBRE R B REICRBE S, &2 0%
B LT HE TR L E3, AP TRES
WEME R T2 O 7R ic L v . SRR L
T2 B R DO PEME 2R L. HERERRNT. ST
IRIEERRNT 21T E T, MRy X7 E Rz
2 UREE LTI 5720, BREE W
HEREMRAT A RS AT H Z &M Tx £, xR
JERBESER L R EICK LT, T4 R
7 EMEEN D IR ZEEE TV AR LI R IE
DML ZED TR, IR _ERF s Ry
B ORBREREE ORI, TRERM A 1 =X L ofif
A BfLTWET,

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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JRBE R E R O BB & L T B ER KRR
LS 2 EDTIHE LTk, SKHIE & o B 7
HHEEDO G L RE TA U R E o SR A0
R E R T D 12O ORI IE., DT IHEHRS
TR 2% W E AR, HEAEE L 3K
FI & OE#EEI K D EEHEICEHT 5058 21T
o TWET,

U U~ FEPR ERIE R S O {H N\ 7= O B fRHT
THFAT Y v (AZA) ZRIEMEGRE B S
fi, 2FMHETY 7~ h—77 R (SLE) 72 L% L
THEH SN 0EMEIFI T, AP TIE, AR
N SLE B Z 6412, AZA ZUHd 4 Dfg#H
(M) OB E | RERB X OEIEH
EOBEEZFHN, TNOHOEEN AZA 1L DY
BRI 22 BEHOMILET, 72 AZA
DM NI 2 Bl E L, REEERE 0BR8N
ED LD 7T TR R E LB ST L2002 H 5
MMILET,

Al X BERGEEFHE=2Y 7

PR SR A B 1T & 0 ER AT S T R AR
AL - AETHAT S Z ENFAITYd, LaL,
—HOMMWARLHFVIREBI EDOGEAITITREIAD
REEICE DY TREAREIRLC, KRB EEKR
THLRAEINTHIEDUANADHENEE2T 2561 H
U=
ABFFECIZANTHAE (AD) & AT, AR X
HRERIFECRBREDRET =X 7 LT
ZOEHIBMEERLOENFEZABRICKREL, X
5IZZF DAL A % BT B R 2 R4
LET,

EBEHIZB T 5 REASKEDOFE

Division of Hospital Pharmacy Science

My specialty is clinical research, epidemiological investigation,
and practical training for pharmacy student through
collaboration with the Department of Pharmacy, Keio
University Hospital.

Individual Differences of Rheumatoid Disease Therapeutics

Azathioprine (AZA) is an immunosuppressive agent. I
examined the relationship between some enzymes that
metabolize AZA, and the therapeutic effect for Japanese SLE

patients.

Monitoring for the proper use of medicines by Al

Although drugs are used in approved indication diseases,
usages and doses, in case of some cancers or rare diseases,
drugs are used other than approved usage. In this research,
medical records are monitored by Al, and the efficacy and
safety of such medicines are evaluated.

Learning system of representative diseases in practical training

I am establishing a system to manage coverage and continuity
of learning on representative diseases for each practical
internship student, with the Department of Pharmacy, Keio
University Hospital.

F 725w

Watanabe et al, Significant decreases in blood propofol
concentrations  during laparoscopic  adrenalectomy  for
phaeochromocytoma. Br J of Clin Pharmacol. 2017 83:2205-
2213 (2017).

Aomori et al, Suppression of antibody to infliximab by
azathioprine in a patient with rheumatoid arthritis. Dre

Pharmazie. 72: 95-97 (2017).
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. EHAZEOERK L 72 D& IR AR BN 1
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W) ORI RN 5T Dk~ 72 B RBERE R B
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Al 72 ) 12BN T post transcriptional 72 %
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T ORI E 7213 % RIHIEIR 125, SE4E)
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AR sl N %ﬁb‘%h%%ﬁLKWWE
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(2) FWRFIBERE L N T v AR—F 2 LT- 3
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B EN, AL TEET L LT, A
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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,

(I) 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 mictoRNA 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
enzyme and
metabolism/inhibition and uptake method.

metabolic transporters using m  vitro

A
1) Akiyoshi T, er al,.. Analysis of inhibition kinetics of three
beverage ingredients, bergamottin, dihydroxybergamottin
and resveratrol, on CYP2C9 activity. Drug Metabol
Pharmacokinet. 2022. doi: 10.1016/ j.dmpk.

Akivoshi T, er al, Time-dependent inhibition of
CYP3A4-mediated midazolam metabolism by macrolide
antibiotics in CYP3A4 genetic variants — comparison with
testosterone metabolism [nt J Clin Pharmacol Ther. 2021

Akiyoshi T, er al, Comparison of the inhibitory profiles

2)

3)
of itraconazole and cimetidine in cytochrome P450 3A4
genetic variants. Drug Metab Dispos, 39 (4), 724-8,
2011

In silico docking simulation
EMABEIBEROZRM N FERICE S H2RELEE
BlsEEFRCICRT % accesibility % docking
simulation Ic & WEHMEIL TWET .

B (CYP3A41) (Thh, FEE (CYP3A4.7)
IZHEWNT, BERLEROFOL SEVIBICER
Th, EEERNNECBZCEERLTVET,
(w23 K£YJEIH)
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Division of Clinical Pharmacokinetics

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.

F72Em3C

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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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. 1 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.

R

1) Iwata H, er a/ 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 Ther.,
14: 319-324, 2020.

2) BIERA, EHEES. RIEREZEORPIHE
JRZE T 5 8 5 iR i oW & & L3 2 ER O
A — RSN E 2 0% Je - fkE LS M) 7o e R A
WH7E (B52H) —. [EHEEESE, 43: 3440, 2017

3) AWK 6. TREREFEOREHFRIZBIT 5%
ERIE DA MR L OIS R omE B+ 5 5F
JE. thegEs, 35:80-86, 2016
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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.

Many elderly people are physically, mentally, or socially
vulnerable (so-called frail). Specifically, vulnerability to health
problems has increased due to functional changes and reduced
reserve capacity with aging. Sarcopenia (skeletal

muscle atrophy) refers to physical and motor function
deterioration due to skeletal muscle and muscle strength
reductions with aging. It broadly refers to skeletal muscle
weakness due to diseases. Skeletal muscles, making up the
largest organ in humans, has recently attracted attention due
to its various functions, such as metabolism and secretion, as
well as maintenance of the morphology. Many reports have
been published on the relationship between muscle atrophy
due to diseases and the prognosis, emphasizing the necessity of
therapeutic intervention against the sarcopenia. However,
neither effective treatment nor diagnostic markers are available
in today. Therefore, we are investigating the pathology of
sarcopenia to develop a novel therapeutic strategy as our
ultimate goal.

In chronic kidney diseases with muscle atrophy, uremic toxins,
the retention solutes such as indoxyl sulfate which
accumulated in chronic kidney disease, have been
demonstrated to induce the muscle atrophy, revealing the
mutual relationship between the skeletal muscles and kidneys.
In other parts of my works, we investigated the multiple
pathological roles of uremic toxins (e.g. indoxyl sulfate, p-
cresyl sulfate or parathyroid hormone) under the chronic
kidney disease condition. In addition, the relationship
between the skeletal muscles and multiple organs, such as fat
tissues and liver, has been elucidated. Furthermore, the
involvement of a secretory factor (so-called myokine) derived
from the skeletal muscles has been demonstrated. Thus, we
have investigated the pathology of sarcopenia from various

ESPECtS.
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Enoki Y, et al., / Cachexia Sarcopenia Muscle. (2017)doi:
10.1002/jesm.12202.

Sugimoto R, Watanabe H, Tkegami K, Enoki Y, et al., Kidney
Inr. (2017);91;658-670

Enoki Y, et al., Scr 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 interindividual differences of
pharmacokinetics as follows:

I) Factors of the interindividual difference in the extent of
drug interactions via 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 I’Ily reseach interest.

2) Factors of the interindividual difference in the oral
bioavailability
Quantitative nvestigation 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.

F e

Morita T, Akiyoshi T, Tsuchitani T, Kataoka H, Araki N,
Yajima K, Katayama K, Imaoka A, Ohtani H. Inhibitory
effects of cranberry juice and its components on intestinal
OATPIA2 and OTAP2BI: Identification of avicularin as a
novel inhibitor. J Agric Food Chem. 70: 3310-3320 (2022)

Yamaguchi Y, Akiyoshi T, Kawamura G, Imaoka A, Miyazaki
M, Guengerich FP, Nakamura K, Yamamoto K, Ohtani H.
Comparison of the inhibitory effects of azole antifungals on
cytochrome P450 3A4 genetic variants. Drug Metab
Pharmacokiner. 38:100384 (2021)

Ohtani H er a/, Estimation of absolute oral bioavailability
without performing an intravenous clinical study. Drug

Metabol Pharmacokinet. 38:100392 (2021)
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KAWAZOE Hitoshi

Ph.D. in Pharmaceutical Sciences

We will transfer clinical questions into research
questions in clinical practice and conduct clinical
pharmacy research aimed at avoiding or
reducing the side effects associated with cancer
chemotherapy. Also, we will focus on fostering
“pharmacist-scientists” who have both clinical
and research mindsets.

In general, striking a balance between the
risks and benefits of cancer chemotherapy for
malignant tumors is important. Avoiding or
reducing cancer chemotherapy-induced side
effects can increase the benefits of chemotherapy.
This increase maintains patients’ QOL and
prevents the discontinuation or dose reduction of
cancer chemotherapy.

1. Dry research
We have retrospectively investigated clinical
data from hospitals and translated the findings

into clinical practice. Recently, we have
conducted several multicenter observational
studies.

2. Wet research

We have performed reverse translational
research to elucidate the mechanisms of the
findings of our dry research.

F72Em

Tashiro R. et al. Front Oncol 2022; 12: 898150.
Ishida M. et al. Kidney Int 2022; 102: 666-668.
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Ogiwara T. et al. Front Oncol 2021; 11: 770268.
Egami S. et al. Front Oncol 2021; 11: 618570.
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I am trying to build a system which efficiently
collects and analyzes information on post-
marketing issues that cannot be obtained at the
drug discovery stage interacting with
informatics-related fields.

Functions of Community Pharmacies

Although community pharmacies have the
potential to generate a variety of drug-related
information based on various initiatives, there is
currently a lack of evidence regarding these
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.

Use of Incident Reports

Incident reports are an important tool for
recording and analyzing the details of incidents
that occur in medical facilities. In the past, these
reports were analyzed by medical safety
departments established in many medical
institutions and utilized for medical safety
measures. However, due to the sheer volume of
incident reports, only a few of these reports are
being used. I am trying to develop a system to
extract issues in actual clinical practice from
these incident reports and utilize them in
medical safety.

F 725 3L

1) Kizaki H, Ota T, Mashima S, Nakamura Y,
Kiyokawa S, Kominato H, Satoh H, Sawada Y,
Hori S. Questionnaire survey investigation of the
present status of dietetic consultation at
community pharmacies from the perspectives of
registered dietitians and pharmacists, BMC
Health Services Research, 2022.

2) Kizaki H, Yamamoto D, Satoh H, Masuko K,
Maki H, Konishi Y, Hori S, Sawada Y. Analysis
of contributory factors to incidents related to
medication assistance for residents taking
medicines in residential care homes for the
elderly: a qualitative interview survey with care
home staff. BMC Geriatr. 2022.
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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.
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W, TOERESHT L, BAEYREIC T 58
AN & s & Ui e O R, R
SRTFTNETZNEESTWETS,

QR veFaegtr) F~ h—T A LY
DOBEFERHRIT, FvaarFad s RRFERI LT
¥, EYlichomHAETCHERA S HE L L <,
DE A N NRIEE T 5 7 E g, A
BRI, BHRIER DS vaaLFasl R
FEMERENER O T B0%0E T, R R FER I
BEEERDEST, ZE CRWEHAORITFERA
ATV, EDO XS REIWERNWDIEBLT 2 DI
OWTHELTEE LR, BfEIZI vaaLF
a4 REEFEMERERIFICIER U CRIE TRIR T Ok
ROIMRIE Ot & B LR 217> T\ E
R

o EIIDEK,R~AX LT

BN REILIRIRIE D FEBLOT-DIZHBHE D
IRET e 7T v A%zm EEE25 2 Lid, AR
DEEREFD—DO>TT, WIET FeT 7 AR
BOFKE LT, EELOENBL RN ERH
FHNET, FRIC/NETIRERS ORI ARIRE
AR R D LK & 72 D728, IREBMIZIRA
THRENRIFIEO TRPMEL 225 THET,
FL7=BHid, KRB CREE 2> TnWH 7 U X
<A U DERIZONT, BETFHRRE AT AR X
Ot MNERERBR 2 WD Tk~ A % o Z AR
MERHLE LT, 5% bIRET Fe 77 2m
LEBRL. SR EET DA RERLICRT 2
R~ AX T IEORE [T TWVEE T,
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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.

BN D'
LEFHRECAT AL PEERRICLD 7Y &
B A 2 DOFERINHI R &) DYRER

mAEAL, APRBIAR, HIBI &, H& OE A
IR, PR ERCRES 43(9) 492-501, 2017

2. BERABEICB T b7 vaangas RRAIC
X BEIERRBUCE T 5 EEHE

T R, TS, RRIEA, FEANIRGE, 75
T, Mg IR, EHFZ, EHEE
YAKRUGAKUZASSHI  129(4) 445-450, 2009
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Clinical question RO 77 I IXILEERFZE &
BEIRBFZE D F N AR R T, L 0 BWIRYIRE
OFEHEZBEL MEIMLE®RE CGEMIBEO®EE(L
BLORmETAOAIH) | . 2L TREROEY
BIROBBEEZMEIENT-AMBRERBIELEZ TE
S/ IEBHENIE ] 2T —~ D& LTWET,

MEBHLER ) 27—~ & T 5M%ED1oLE LT,
Bhi %15 =9 (Graft versus host disease :
GVHD) DO HIRRIERBICER Y A THET, B
BER A 14 O HEVRYE S DFIE T & 2 GVHDIEZ Z O 15K
N—WRIGERAT v A RIZEIUETH Y Hoh7e — Rk
BTN STV ER A, Foxid, BEICEERMS
AENTWAHEK TOVHDRIEIC b b~ 7 1
7y —UHEWER AT A 2 RH L, BEX
GVHD~ 7 AEF AT K B in vivo T DR R DREGE.,
KH~rn 7y —VHlEBEHAWEERA =X A
DWW THFZEH T,

AR O EIBLFHE % 7 2 A MG EmE & L
THEE ST 5 JE- R o> A= BE A f. 7 B &6 B N
TOEEBMPMEFRIBEEZECE 2B LEZD A
7 = X DAV T D IR S AR AL B )
T NVERAWEGE, LFEER ORIERICK
5 AR & H BT B EEMNFREN L E
SESAIFGEE X — B RE & ORI TIT - T
WD, T id s < N & O e ) 2 SR AI A
IR R E & B L7=Mobile Health (Z
HbIMVMHATHET, ZDLHic, PEAENIZIG
L8 8 i FTEEHNTT
Clinical/Research questionZf#fL . X0 LW
SRR E O FEHC AT TR ICER D A TV E T,

FEkDEREZE S BN AMER D BEE R
T Th V., EF/HFEHEWIRIC S IITEL
DAHA TWET, FRICHFAGERE S o> TV SR
WRFED [T7uT7xyat VXA 2T
WAL T HIEBEANBEOM,  TBEFOIEFH
BOFE) ° THLWEHE w7 T AOB%) (1
BOAMETIIHFHET TS, BAREFRRLET
ZELTWET,

Division of Pharmaceutical Care Sciences
Center for Social Pharmacy and Pharmaceutical Care Sciences

Our goal is to develop further better pharmacological therapy.
One of our 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 2 vivo chronic GVHD
mouse model and m vitro cultured cells, respectively. We are
also investigating the effect of bile acid on sensitivity of cancer
cells to anticancer drugs and its mechanisms, supported by JSPS
Grants-in-Aid for Scientific Research. The pharmacokinetics of
molecular target drugs in special populations by using PK/PK-
PD/PPK analysis, optimization of supportive therapy during
cancer chemotherapy, and “Mobile Health” for contributing
public health are also another topic of our research.

To develop 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 the
assessing of medical professionalism.

R

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

2. KB FEEAOIFHMBE I T 5 B OB T
EHEEETORMNKBRICEEL H 2 5.
YAKUGAKU ZASSHI. 2020, 140: 799-808.

3. Renal dysfunction and anemia associated with long-term
imatinib treatment in patients with chronic myelogenous
leukemia. /nr | Hemarol. 2019, 109(3), 292-298.

4. Population pharmacokinetics of intravenous busulfan in

Japanese pediatric patients with primary immunodeficiency. /

Clin Pharmacol 2018, 58 (3), 327-331.

TR pE

« BEIFH 54612015 THUHS AUAI DI ME O E I )
- BEIEEE5548693 5 [HIHS AFI sz Ml i J5 1)
- RFRF 554869475 THUM AAI DI M DI E J5 1% )

GOAL e

Human resources development
for medical professionals
in clinical settings

For better pharmacotherapy

Educational research

Basic research / Clinical research

» To find biomarkers for selecting responders or
non-responders to pharmacotherapy
> To contribute public health

» To teach medical professionalism
» To evaluate the pharmaceutical education system
and develop new educational curricula for more
effective learning
53
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—ibkE (CO) 1X, mIRENORFRMEZ SN
HZ ETCORFEFEEITAHARBI AL LTAL
MENTWET, —FH T, KIEEOCOI, P&
JE - Pk - JL7 R P = AERR E D% L Dk
FRYEME A R4 2 & DNITEE D < D EERERTSE DG B
MNHHLMNERSoTHNET, ZOH, COTHM
ERT AL LTOENWRT Vv L EMD TVE
TN, HANTTHDHCO%EMRNICEZER ST
ZEIFEELL ., £, A TFORETEEND
COBpECIRNEIRER 20 b r— LT 5 Z LIXES
T, COEAWZAIRIZEI L COERA,

COITAEMEN T L OMRHHERE I W CTHEE I
PEAINTERY ., ZORE®SFMP & 7 ET
HHNET O IREETHZETHENZEBE L
TWET, 2FD, ~EZ v IIHREEDCO
XY UTKRORCOV F—R—=ThHiLEZLET, *
TR, TONEZrE L ECODBMRICER L
T, ~E7verfilFlchs Rk RBC)) &
FRIMERAERHF L L TRENED b T\ D
[~F 7o /hMak (HbV)] ZHAVTCOoT U N
V=3 2T AOREE{T>TCWVET, ZHETIZ,
COfE AR L ER (CO-RBC) & COfEAHDV
(CO-HbV) 23COMLHHIFEIFAR & L THEARF K
COMgtitE L etz T L2 LM TH L
LB, HERMEE BE T LVENY) (BRI PEITRRAESE -
THIEME R - BYERER & 2R A 2A0HE - 1
Mk = v 7 « BMFERES) 2 HWioREHs &
D CODAIHL — XL L TORREM: & FDIEM A %
= AL EFEFELTOHET,

Bi{E. CO-RBC & CO-HbVA HWCOD#ETEMESR
JEVRBIRIRIK L L COB AR D AREMEZBR L TR
0. CORAIDEERBRZ B L CHFZE & BRI L T
WET,

RBC

CO-RBC
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TAGUCHI Kazuaki

Carbon monoxide (CO) is known to cause CO
toxicity at high concentration, but at low
concentration CO demonstrates a variety of
physiological activities such as anti-
inflammatory, anti-oxidative, and anti-apoptosis.
Thus, low concentration CO has attracted
interest as a topic of research for its possible
clinically viable applications as a novel
therapeutic agent. However, controlling plasma
CO concentration and disposition in the body
remain a great challenge. I have attempted to
develop a novel CO delivery system using two
kinds of hemoglobin preparations, red blood cell
(RBC) and hemoglobin-vesicles (HbV). The
stability and safety profiles of CO-bound RBC
(CO-RBC) and CO-bound HbV (CO-HbV) as CO
carriers have been established in animal studies.
Furthermore, the therapeutic potential of these
CO carriers against intractable disorders have
also been demonstrated in experimental animal
models. At present, my research focuses on
establishing the clinical use of CO-RBC and CO-
HbV.

B/ B'S

+ Taguchi K et al., Biomimetic carbon monoxide
delivery based on hemoglobin vesicles
ameliorates acute pancreatitis in mice via the
regulation of macrophage and neutrophil
activity. Drug Deliv. 25(1): 1266-74 (2018).

+ Taguchi K et al., The Use of Hemoglobin
Vesicles for Delivering Medicinal Gas for the
Treatment of Intractable Disorders. J Pharm

HinlgRE

Sei. 106(9): 2392-400 (2017).
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WMEPY X, FEERRICR T DR & A RIERR A
JT. (1) EBHeEyRE., (2) HREEHK
(Fniesi L HAEREL) OfFHB L (3) EE
WLHE OV =AM L LT E 2 R E
L. KR¥FA7 b ONC 284 & TR B D
ATWET, UTFICENLOMEERLET,

(1) ZRAUEGTE O FE TSR L IKEh /) FAEAT
(230 fERULEMIGRRIE DOREE

PN AFIRHUEWE S O ENREIC LB & 5 2
2 ERNIR TR0, 5 FEAN OB R T RGAHIK T2 >
W, o FERBEA FiE 2 WIS MIIC Y M A
TWES, HEM T, BERBIR B RAE
BRLOZHEM L OLFENTEZ LS BT, HUEMEE
By FRER R 2 ks & LT BRIRDTE % 2 B Hh ¢
T S BT, FH DR & TR PR R HANH & o
B L. BRAIRRE ORI W 7o LR SE
BB A TWET,

(2) FoEIRERARIRY O IEREF OHEE L EKY
SR R o = X b DEEKT

BHIED [FE) OMER T %2 B2 AT L,
HPEE M & OBEMEICHOWTHEE L TWE T,
TO—BE LT, BEZRARKDRRETESE
Ho— L PR R &R L O fF I X D e
FHOREST % B I L FFZE 2 D T E T,

(3) EEpsikes |z B | /- B2 HE otk
Eambfgeo—8 L LC, FAEH LM - £l
ZLTWDAMERIZEBIT S 7 RNV R MR SRE
FE | ITBWT, FRIFER, KB FEERE - &I
T — MR R ATV T O F AT E T
fili + MEEL CTWET, ZOMFHTIE, L dEHO
gL KEHEERBEORMILEBE L COET,
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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
pharmaceutical 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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TR 31T 2 SR TR IR TR V2 0 He R B [ERE
EOLEEZIDR TN ERA, L, 4T
IHIZBWTHIRREZ LB LT 25581354 < . Bk
P AR L2 MO E O RIR & 4 5 k2 BT
5 Z i TREITE, bk, BRIEREIC
HE B X 27 5 MR O, EAIOR L
BATYE, BIWER O 72 MG OREE 72 & %
IToTWET,

BIROREZ, BHERT. BIERT-. BERT
R THESNTWET, RHEARFIZEITRHE
DM EEN DRI 7e ERRIRIZE 5 TOBRE
KF T4, BERFIIFEISECRER T, B
RTF1%. IR OMEETH D WER SN W B
ELToe Ty, EFZBEOKEIZIZNTN
ORFHEETTN, REBFTHTHL Z &%
WR AR AR 2SR 2 Rk 0 W IRE O nl Rt
DB RHIRBRRAIZER LTWET, A= BidmM
Jaf & o R OBSBEHERFIZEE D Dezrink W\ H # v
NI PRBEREICEAGE T2 2L, K
EARERENFIMEmE e R Z 7 ) o DRZIER
ERTIEEUALHWTHLMMNZLE LT,
JE IR R B3 5 TR DRSRENE S T DRI Z T
TWVWET,

AR D FEARR 72 R BWF L OSEY) O 15 s %
T 5 2 &2 R RO R E O B EHRIZ /2
0. FEWERLEOEIKERE TSI 2 Tho
&L MBI Y AT, BB, BB X
OEIRER S, 7 X/ B, REEHFHTE OB
B & OFEEE ORI 21T 72> TOET,

MFIZBNTH - & BHEORVIFR D —2IZ
TR i ML ESE DN S VTV E S, ARIR N AE 5
L. BEEZEMLENSFOAEMOMERIZE 23h b
DIRRETT A, — 72 @il C & D ASREM: &) if
JEDIBEEAN O K TFR B W TERTH D
EWOERENRH Y | TEIED TR L )R D TIRE)
TAIFEDFAE THCTRIE T IEPEBE I TV E
T BMANTAEFRT — X X—2OMAMBNT N5
TEMEDO B EWENLEZ A7 V—= 7L,
FEEOIRFIE L L CRIHTE 2 AlReME 2 MEE L C
WET,
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NISHIMUR A Tomohiro

Many pregnant women require pharmaceutical care. It is
important to avoid adverse fetal events caused by drugs.
Placenta has a pivotal role in transfer of nutrients, gases and
drugs from maternal circulation to fetus. We aim to clarify the
molecular mechanisms of placental function in material
transfer.

Fetal growth is regulated by maternal factors, fetal factors
and placental factors. Maternal factors are biochemical
contents in maternal plasma. Fetal factors primarily indicate
genetic factors. Placental factors are roles of material transfers
between mother and fetus, and biosynthesis and secretion of
hormones. Every factor is essential in normal fetal growth and
we focus on placental factor in terms of drug target and
transfer. Ezrin is an adaptor protein for membrane proteins
and it is significantly expressed in the placenta. We found that
ezrin maintains fetal growth using gene knockout mice. The
ezrin knockout mice showed deficiency of hypotaurine, a
precursor of taurine and a physiological antioxidant in fetus.
We continue to clarify the function of ezrin on fetal growth.

It is crucial to unveil molecular mechanism of material
transfer in placenta in order to understand basic structure
maintaining fetal growth and to establish novel pharmaceutical
therapy. We have shown the transport mechanism of nutrients,
nutrient analogous drugs, amino acids, and organic osmolytes
across the placenta in molecular level.

Pregnancy-induced hypertension is one of the diseases
Most  of

antihypertensive are contraindicated in pregnant women. We

frequently observed in pregnant women.
have re-evaluated antihypertensive drugs using clinical adverse
event database and screened the relatively safe drugs in
pregnant women. We aim to develop antihypertensive from

approved drugs that is compatible for pregnant women.

ETRw
I) Nishimura T, et al., Protective effect of hypotaurine against
oxidative ~stress-induced  cytotoxicity in rat placental

trophoblasts. Placenta, 36(6): 693-698 (2015)

2) Nishimura T, et al., Fetal growth retardation and lack of
hypotaurine in ezrin knockout mice. PLoS One, 9(8):
e105423 (2014)

3) Nishimura T, et al, System A amino acid transporter
SNAT2 shows subtype-specific affinity for betaine and
hyperosmotic inducibility in placental trophoblasts. Briochim
Biophys Acta. 1838(5): 1306-12 (2014)
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WE R L ORI 22 AR I B 5 Bl
DR E RS 2 2 LT, EYoRIEBITHER
KO L 2 R W FPE R AE A 2 Bh A 2 n0 (i
MERA LT HMIEEIT-o TVET, IBIENER
BAHET M, FAEOKRE2EE TT,
t MERA~OIKYRTE B 2 #5700
HBERE 5252 & T, e LORE~DE
G O WSS TER LA I LR R A BT, Beh
ORI PR R 2 1R T X | &2 A
52 ENHEETT,

INET, AT =4 REY N T o AR—
2 —Th %)organic anion transporter (OAT) 4lZFEFH L,
OATANEY DO b N EFERF 72 KNENEE DO HIENC F 7=
THRENZ DWW TR 21T > TE £ Lz, OAT4IZ,
B MTEBWT, BARREP o iR VR & BRI A7 IR #l
BRI OB CRBRLES, —H., Fo
W T FOAT4MRIEIE FIX A S NRN T &
5. OAT4% 4 L7-#k Iy EhE o= D —KIZ
20 EFET, OAT4E N LB B X OJ7 AR
7RERE DO R EHC IR B PR & WD T RET N S |
T FT o U RIRFEHIEL T H B olmesartan<°
Bl A ¥ 2 I TH Blevocetirizine {2 DOV T, OAT4
DRI, b MTBT B M T EMEO R A LB JE
WRRICARICEET IR R L E L,
Fo. RENEME L TOMELZRASE 51
FRIZ, A OB B ETEE I X o THIE S
NET, FEAES, MEIRET, HERCR T 53
MO IRBATHEOZ L E FHIT 5 BTl RO
BIFIREHE 2 1 9 BB oM D i & &) D B is 1
DOFBGHE IZ OV COEMMNEE T, B2,
OAT4AD REEEMIZ B 1T A FEBLUZ DWW TIL, Bl e
TR D CHIE SN D Z Lo, IR TOMIR
WA O A ba oG RUIZB D 5 AR & F
LTI LR EEHLMNMIL22H Y £7,

NOGUCHI Saki

Drugs Endocrine
Maternal Signals g substances
circulation (J ?
ransporters
Placental barrier
=9 (Syncytiotrophoblasts) Enzymés
n
Gene— .
Transporters
9 Fetal “'
circulation
Placent Drugs

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.

F72Em 3L

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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The aim of our research is to promote the proper
use of drugs, the post-marketing development of
drugs IKUYAKU in Japanese, which may be
translated as “fostering drugs”) and patient
safety. For that purpose, we develop an efficient
system to collect information on clinical issues
(including efficacy and safety of drugs,
incidents/accidents involving drugs, and needs
for pharmaceuticals) from medical care staff and
patients in community health care settings.

Our work will include research on
personalization of pharmacotherapy,
development of systems to avoid medication
errors, and so on.

Key features of our approach will be the
interdisciplinary information studies and
collaborative studies with researchers in other
fields.
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2) Watanabe T, Yada S, Aramaki E et al.
JMIR Cancer 8(2): e37840, 2022.

3) Iino H, Hashiguchi M, Hori S.
PL0S One 17(4): 0266934, 2022.

4) Tkegami K, Hashiguchi M, Kizaki H et al.
J Clin Pharmacol. 6X9): 1151-9, 2022.
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PLoS One 16(7) 0254726, 2021.
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Division of Pharmacotherapeutics

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*, Tsugawa H* et al. Neutrophil-
activating protein polymorphism of Helicobacter
pylori determines the host risk of dyspepsia. Cell
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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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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.

F 725 3L

Matsumoto K et al: Int ] Antimicrob Agents 2014; 44: 242-
247.

Matsumoto K et al. Int ] Antimicrob Agents 2009; 34: 91-94,
2009.
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Center for Social Pharmacy and Pharmaceutical Care Sciences

YAMAURA Katsunorit

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

I. It is very important responsibility for community
pharmacists to follow-up patients for dosing period. We are
considering effective follow-up in collaboration with regional
clinics. We are also conducting research on the etiology of
polypharmacy with the aim of eliminating polypharmacy
(collaborative research with the Department of General
Medicine, Keio University Hospital). In addition, we are
investigating the actual situation of guidance with the aim of
improving adherence to patients with topical steroid phobia.

2. It is known that prevention and early detection of
periodontal disease 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. 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.

3. We are working on the development and research of a
system that effectively supports the work of pharmacists and
managing a patient drug history using Al (collaborative
research with Saitama Univ. and Higashi Nihon Medicom Co.,
Ltd.).

EEVAE15'S

Iwata H, Shibano K, Okazaki M, Fujimaki K, Kobayashi N,
Fujimoto K, Hayashi N, Goto T, Yamaura K. 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 Ther, 14: 319-324, 2021

Oishi N, Iwata H, Kobayashi N, Fujimoto K, Yamaura K. A
Survey on Awareness of the "Finger-Tip Unit" and
Medication Guidance for the Use of Topical Steroids Among
Community Pharmacists. Drug Discov Ther, 13: 128-132,
2019
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Fig. 1. Relationships for 4 ATCC 19606 between the log;, CFU/thigh at 24 h

and the plwmamkmmc/phnmamdmmc indices; time that the free drug concentration remained
above the (Tange)
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YOKOYAMA Yuta

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.



HPHEMN T 2 —

Al S &+

A eHD b=
Mt ()

Associate Professor

Pharmaceutical Sciences

Ph.D. in Pharmacy

eI

Education Research Center for

ISHIKAWA Satoko

REHRE FMBEERE
EHRRFE 1 —<Y =T HE
Pharmacy Education.”Interprofessional

Education.”Information Literacy.”
Humanities Education

MRME

CEERIIR B NI E - TI0ELL EARIE L
20154E 1 0 T EET LV - a7 Hh Y
Xa2Th (KETaTHY) CEXDEENPHEED F
LLO&T:7ﬁ)iﬁﬂm%g MEE (Tv
ko A FRAIZECE . OBE) ICHS&, Ryt
iaw/M%$$EJm¢&T®E@®%ﬂkbf
OB H LEESERNLFVREED TN X )
272> TWET, OBEOE X HFTIL, it/ B

CRHHERFIGEL TS Z ENRDENET DT,
Z DD OFHE, Pl A FEBE S FUOHOR
TE7R ETONT, EPEMBEITFER & SEL#RY
BELTWET, TRETICEPHEFOSETIE R
TROFEEMERENFEETHE SN TWET R,
FREREE FNRAET B 7 E BB T — & B
Dre L SR U TR 7RI Z R T 2 & AR
OHLNTWNWET, ZOXIEEND, 201642
HREPHOR & FINI 7R R CEIE 3 D BB ML & HE it
9% BRTHAAREFZHFTFENE iéhibho
AFARFHROPIZE, W - 2 Ia2=r—va v

2B % B, ZIRFELEEEICEAT 5 HER S D E
T, HEEHOZLELRLED L D Ry THIET S
ATH, Zhb0BEZmD > THRXRT LR
DEFA, EORELEIZMERE DT S0 TIER
<, ANELTREWREZES, fHFEONHZIZE-
TELBATUTEI L 2T U 5720 b DX
T, FxlE, TNOOHEBEENREMCEET S
72D DO IFERPFHE, HEUER SOV TR S
fToTWET, ZThET, mEFRESICBT
HIEROBHFNRC I amlr—vay /T LB
T—va VAFNVEREG L TESREOH RIS
WCHRRRT U720 | SRS AR )N S0 B ol 4 17180 | -
IS 5 & 212, fIEFE D P S 2 B3
5t®®ﬁ BEEAIER LD LTEE L, 72&

ZIE, 04EEDUEAIZ I N—TT—7 Z ] A
h\ﬁimﬁbézkéﬁﬁkaEvaﬁy
T—va Y ETHOREEITOELE, 27 L8
VT a T SN T Rl A E L D
12, BOOREME TS YIRS EIED | 3
B CERDNED X Y ICB b LT v r— %
1Tolrlz A, FLELyFT—Ts /#T?Er%nfz%
HEWNH %Ei))% 5 \-{ﬂz/}\ L=z & %‘fﬁ%mu
Lz (AX) . BUE, A, BmmELC %L
T%\_hiT®H¥W@®%“m%%ﬁﬁfé
LB, ABOBREIGEIIENT O DEE L
Hi, BAEZEHELTCWET,

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.

eV

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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Pharmaceutical business is one of the best fitting business
category fitting for Japan. It is very interesting study about the
strategy for developing new drugs by Japanese domestic
pharmaceutical industries. Japan is the second largest
pharmaceutical market in the world. It provides many
opportunities for pharmaceutical companies to develop their
businesses, however, the drug development and market affairs
are regulated strictly by the government. It should be very
important that the empirical analyses of Japanese
pharmaceutical industries affairs to clarify what opportunities
may exist for pharmaceutical companies in the future. I have
been studied about the Japanese pharmaceutical market
including related regulations, discussed our analyses of
economic and regulatory science, and provided future
perspectives on drug development and the pharmaceutical
market in Japan. My research group first clarified the Japanese
pharmaceutical market profile using the publically available
market database. And my group also studied the Japanese
pharmaceutical pricing system. These studies are very unique,
we provided future perspectives on the pharmaceutical markets
in Japan, as well as the direction of the research and
development of new drugs.

I) Fukumoto D, Suzuki T. Impact of generic entry to off-patent branded medicines in Japanese pharmaceutical market. J Gen Med

DOIL10.1177/1741134317698194 (2017)

2) Shibata S, Wayama Y, Tsuyuki A, Matsushita M, Chiba K, Matsuki E, Okamoto S, Suzuki T. An Empirical Study of the
Prescription Pattern of Drugs for Hematological Malignancies in Japan from 2010-2014. Bio/ Pharm Bull. 40 (2017) 894-904.
3) Shibata S, Kawaguchi H, Uemura R, Suzuki T. Emerging Growth of Orphan Drugs for Neurological Diseases in Japan:
Potential Benefits for Both Patients and Pharmaceutical Companies. / Regu/ Sci. 4 (2016) 4(3) 7-13.

4) Shibata S, Uemura R, Suzuki T. Evaluating the Effectiveness of Repricing for Market Expansion in the Japanese Drug Pricing

System. Ther Innov Regul Sci. 50 (2016) 751-758.

5) Shibata S, Uemura R, Chiba K, Suzuki T. A Comprehensive Analysis of Factors That Contribute to Conditional Approval and
All-Case Surveillance Designations That Subsequently Lead to Shortening of Review Times in Japan. J Regu/ Sci. 4 (2016) 1-9.
6) Shibata S, Uemura R, Suzuki T. Comparative Analysis Between the Top-selling Japanese Pharmaceutical Market and Those of
the United States, the United Kingdom, France and Germany. 7%er Innov Regul Sci. 50 2016 221-227.
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Epidemiology is the study of the distribution and
determinants of health-related states or events
(including disease), and the application of this
study to the control of diseases and other health
problems (WHO; http://www.who.int/topics/
epidemiology). I focus on Cardiovascular and
Cancer Epidemiology and Pharmacoepidemi-
ology.

As a collaborating researcher of large population
studies in Japan (Ohasama study, JPHC study,
and JPHC-NEXT study), in Belgium (The
FLEMENGHO study), and in The Netherlands
(The Rotterdam study), I contribute to the
construction of evidence-based public health
approaches to prevent cancer and cardiovascular
events.

EVAN19Y

1. Wei FF, Hara A, et al. The risk of
nephrolithiasis is causally related to inactive
matrix Gla protein, a marker of vitamin K
status: a Mendelian randomization study in a
Flemish population. Nephrol Dial Transplant.
2018;33;514-522.

2. Staessen JA, Hara A, et al. Blood Pressure
Measurement Anno 2016. Am J Hypertens.
2017;30:453-463.

3. Hara A, et al Incidence of nephrolithiasis in
relation to environmental exposure to lead and
cadmium in a population study. Environ Res.
2016;145:1-8.
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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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