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Development of exosome-capturing antibody-conjugated nucleic acid medicines
against multiple myeloma
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Although nucleic acid medicines are expected to function as new therapeutic
agents, their targeted delivery into cancer cells, particularly hematologic cancer cells, via
systemic administration, is limited. Based on our previous finding that tumor cell-derived exosomes
are preferentially incorporated into their parental cancer cells, we developed exosome-capturing
anti-CD63 mAb-conjugated small interfering RNAs (siRNA) with an arginine linker to deliver siRNAs
into multiple myeloma (MM) cells. Anti-CD63 mAb-conjugated complexes were incorporated into MM
cells. Moreover, these exosome-capturing mAb-conjugated siRNAs successfully decreased the mRNA
transcript levels of targeted mRNAs in the MM cells. This technology could lead to a breakthrough in
drug delivery systems for hematologic cancer therapy.

CD63



¥ X C—19,. F—19—1, 2—19 (58

1.

2.

3.

WFEER LAY ) DY 5

ZAMEEHEE MM (233 2 IR AR I, FTBIA SR O B 3501 Ml l R Rl 7T D 4
WCEDEBGHIZH ELTETWA, BIBICESRWER DN TFEET 5, MR ERE
X, BRI 2 0 TAEERTRIEIE O BRI ISR (FlTam 3¢ 60 #i) ([C#E D . FICE MR
EMEG A SRR E L THFEEITWV., TO—8E LT, DAD TR L L COEE
EIIZEH L, siRNA IZK D DNATREMALEIT-> TE72, L LEREIEOIE M ZRIES M
fa~FNZ%ET D DDS BIRBENLTWAZ LIZER L, I LARDIREMED Eoiz
W, HT IR F OBRRE L OERN7: drug delivery systems (DDSs) D BHFREAFTE H1T -
T&T,

siRNA, 7 Tt v AR EITRBINDOIEMRIETRMIT, REAREIRS E L TRWIZ
HEHZED, siRNA ZHIIENIZHEINEAT 57 DF %~ O DDSs BZ R, £ < OWFEHEIC
KD LN TE Tz, Lo LIMERHIFEA~DE AN @ WA 272 DDS 13R7Z5% ST
72N, ZCHFRAREE IIESMaRE OPURIZEH L, MM MlasiRsEZ B L
PUAHE AT siRNA ROBIREZ FHIT7-, TOME, CD138 filkE kit D) o h—L L
THY ATNF =0 _TF REAWTEESEREZER L, MM MENISEAT S Z LT
L=, ZOBEANRIIHmBD TEWHL DO TH 72,

=7V —2n (Exo) &iE, MIEEOEHRIEELH S B 100 nmO/NERITH Y |
IEF RO APRBERE S L U < OREBOREFERIZE D > T\ D, REMFIEHE 1T s
Jalns & o T IR IEEE DR BIC BT D Exo ORSREMEIAMFIE 21TV, DS AR & 43 b
STz Exo 28, BERMICHDWITO D AMIIZE D AEND Z E AR THOH TH LML
7= (Toda Y, Ashihara E, et al. Biochem Biophys Res Commun, 456:768-773, 2015)

WrgED B H#Y
SO X 2 AR E I e,

fm® DDS OBF % B L. FEFRHE

MFR LTz Exo OAMALHE mIPESEHS Capthring o =0

L:%O % \ EXO @%ﬁﬁﬁ &:;d‘—f)}« }:) {F)J'MZIK Antl-CD63 antibody )

L siRNA Z#E A S E - OMEN T >4 T

Z T MM A PN TR AR A 1T \‘?&3\/

siRNA Z3%i#3 % “Exo flifekmE Iks..2°

A O EITS (Figure 1), o™
Y "o

WFFED 515

1) BEHMRER

b~ MM Mgk Té 5 OPM-2 Mifiuds L O NCI-H929 #if, OPM-2 Mifuic /Ly~
=T —F (luc) HEGTFZHEH L7- OPM-2-lucHiila, 72 & NTOE T B SHD A M AR
T3 % Hela fiinz Fiv 7=, OPM-2 #ifin, NCI-H929 #ifinds L O OPM-2-luc+HHa I,
IR 10%I 303 LT-,

2) Hifls-Arg X7F F-siRNA BHAEEEGR
PURE ST OER R L LTiE 7 v ¥ 2 2 V5 FIE, liposome =AW 5F

1%, siRNA O&EHICHR
LizA A UEEICEB L2

Scheme 1

B, REND DN, AN

SiRNA ) ﬁ %E’?ﬁ‘ z: % E L/ 7": Linear-type polyarginine peptide (9mer)

A A R B RO THUR RS =
MR LT, Bxo £ N4 _O F g o W=
CRBS 5 CD63 Ity ppn ! gmhammm W Besn s e
CD63 *—)_L'—{K (IgG) L:jﬂ_ l-/ T 20 Anti-CD63 Ab mM EDT/ Anti-CD63 Ab-SH Anti-CD63 Ab-9mer lll"—CD“‘:NA:-!MC
% % D 2 mg/mL rI‘raut ’ S Branch-type polyarginine peptide (9+9mer)

Reagent # i/ L (EMEE - el o -

PBS pH 8.0), 25°CT 1B, o X Qs N LAy a4
LN S N AT el R O
Spln Desalting Columns Anti-CDE3 Ab S Anti-CD83 Ab-SH Aml—w‘l‘b-”s:ir Aml—CD‘!Ab-’OO:;v:

(40K MWCO) #H\W\WTH L

SiRNA



3)

4)

5)

A EITV, RSO Traut’ s Reagent R\ -, D%, SH HiZxi LT 10 &
DRY T NAX= T F K% Traut’ s Reagent itk OIRIRIZHAN L, 4°C, overnight
TRIEESET, RV TAF=0 T FRE LT, BHEMY > —ThH % Cys(Npys)-(D-
Arg)9 (9mer) H WV Ty EEAL Y > h—TH D (D-Arg) 9-Lys [(D-Arg) 9]-Cys
(Npys) -NH2 (9+9mer) & M\ 7z, IS TH#. Zeba Spin Desalting Columns (40K
MWCO) THREGD 9mer & 5T 9+9mer # & | siRNA Z ¥ L T 25°CT 15 45
i &8 7= (Scheme 1),

Arg X7 F FEHOEWIZ L 5 Exo HEEIHMRERK (siRNA) BHEEHIIRANZEEORFE

) a—=T 4T e HTARBNLT 4 vy a&EHAL T, JUEH D VILHUHRR &R
RS 2 B BEFER AN IC AT T 2 0 2 S L — P — B8 (LSM) Tl s
THZEICKVRGELT, 747 ax o F o Ta—T 47 LieT 4 v ¥ =i OPM-
2 HMiE. AMO-1 #ifgds KO8 NCI-H929 Mgz 4 3 x 104 cells/well #EFE L,
Z ZIZ P CD63 IgG &AW T Hi CD138 IgG . fEfL L 7= IgG-9mer + siRNA, IgG-
9+9mer + siRNA Z L& L, 37°C, 5% COq, 24 FFH G S, #H PBS() TUeF#,
2% PFA + 2.5% glutaraldehyde Tifiia# [ L. Phalloidin, Hoechst33258 & 721%
calcein, Hoechst33258 THlifiz4efa L, LSM Tl Z2H& L7=, &Iz, #it CD63 Ht
K5 siRNA #HEMERDO MM AN EZEZ MRS L7c, OPM-2-lucHffifuds L Y NCI-
H929 filn%d, 747 uxsFraa—hLEATARNLAT 4 v 2 |ZHEREL, BT
CD63 HilkfE & siRNA A 1A % 24 FeALE L, LSM CHEEZ S LT,

WIZHL CD63 Hiikih A siRNA A Exo ZHite LHIAPNIC S E SN 2 & &6
BT H-0, Exo DI 7t ) %A h—I 2R EWET L R4 h— ZALER %
Wi URRGEE L 72, OPM-2-luc Mifid % 96 7¢7' L — MR L, 24 FEfHZIC =2 R o

h— A5 HA] Latrunculin A 3 5 O Rottlerin (& $12 2 uM) % 45 Sy [HALE L7z,
FITC #&5% L 7= siRNA ZfEH/ 87251 CD63 ikl &6 % 24 BREALE L, LSM 12T
B 2 B L7,

Exo iR BZRRIEI (siRNA) BEMEIC X 2B TIHIZI R OREE

Exo fife e EH (siRNA) 12 X A2 ERER FIHIERZBRET Lz, 1ZU oI,
#1 CD63 FiiFfE G siRNA HEKRDOBRMAED 2D, v M FEHENAMILTH 5 Hela
2 AW Lz, 96 X7 L — NI Hela a2 L, TOF B ICEH Imer
TNAX= U v —%& Wil CD63 Hiik siRNA #H AR 45K : siRNA [h% 2.5 : 1

(750:300 (nM)) TH L LALE L7z, 24 K%, Lipefectamine 3000 % M\ T pGL4
N T 2T —BUVR—F—_7F—%BEAL, vf 707 L— ) —%—{ZT Luc %
YE2RE Lz, KIZ OPM-2-lucHiifn 2 FIWVW T, 9mer 7 AF =1 U —Z FAWi=$L
CD63 ik siRNA #HA R (Bifk : siRNA tb=1:1 (1500 : 1500 (nM)) @ Luc %40
il 5h 2R A MR L 72,

Wiz, MM RIS+ 2 /9% 8 LT & 725 1 p-catenin (CTNNB1)

(Ashihara E, et al. Clin Cancer Res, 15:2731-2738, 2009: Yao H, Ashihara E, et al.
Blood CancerJ, 1:e43,2011) 3L e-MYC (MYC) (ImayoshiN, Ashihara E, et al.
Biochem Biophys Res Commun, 484:262-268, 2017) |Z%}9 % siRNA % T, Exo
R AR OFER) 5y mRNA BEE(LZ/E L7z, OPM-2-Luc+iifd %z 96 /X7 L
— MZEEFRE L 24 B8, IR 9+9mer 7L X =V b —%& /= Exo e
BEZE L7z, CTNNBI mRNA ORI Tl% 48 K], 72 MYC mRNA D%
BLEEAN CI% 96 FEfEl, EAEMKRALE L, E&N PCRIBEICTHEALEILZ R LT, WNE
oy br—LE LT, 185 rENA mRNA #£H 7,

Exo iR ERE SR O A KNS Hi

BB, B AEYE T L ~D Exo it siRNA AR ERN AR & it Lz,
PL CD63 Hifk (IgG) & 43Ik 9mer 7V F =2 %, Eid 2) L [ABEICH A & &, Zeba
spin 77 ATHRL L7z, =2 hr—/L siRNA |Z p-SCN-Bn-DTPA %/l L. Zeba
spin 7 7 A TR, MInCls 20N L& L7z, PD-10 77 AMZ@E U, BB Ok
FREZJE L, MIn-DTPA-siRNA & PRI 55y % 57 HL L Zeba spin %1 7 A CHE
FRIL, Bt CD63 fifk (IgG) &Ml 9mer 7 VX = AR E G S, RI AR
Sz Exo fli#EA siRNA K2 /ERL L 7=,

TERLL 72 Exo Mt 1A Z | Mo 10 225 15 @i D A4 Balb/c RJ (Rag2”
[Jack3")) ~ U A (f@FE~ A HBEA~ T RX) L0 REFIRDICER S Lic, R AET
=7 ATIE, IVIS £ A— v 7%EE Lumina IIIXR % HVWC, ‘BBEN IR
D Z A, 5 Lo, &5 40 FFRICEEE ST, szt L, EREl
B REZ PIEE ., %ID (%Injected dose : ¢ -5-FU#RRE S5t D lgias Z & OFUHRE

2



%), %ID/g (%) (MIREMER DD ORHIENTT) &8 L,

4. WFrIERLE

1)

2)

3)

Piifs-Arg X7 F R-siRNA BEEERE RO & Hiik-siRNA HEROKE
PT CD63 Hifk & 4k siRNA DA (mAb-
ArgisiRNA) OEROMERE Y I —DiEWNIZ
X D HUIR-siRNA L RRGET 5 72, Native-
PAGE %17~ 7=, Figure 2127”73 & 512, Hifk
-Arg X7 F R-siRNA #HAKITER T, EHA
9mer 7 NVF =2 U U —H% W51, iR
ETNANFX= Y U —DlERITE 1T, —H,
SIEEY 94+9mer T X = U U —F H W2
Al 1:1F71325:1 DB TH>THES
ROEPHERINT, ZOZ b, sl
9+9mer T X =2 U L —DIFE D N, HEH
9mer 7 NVF = o h—2HW=EHAEK LD,
%< D siRNA ZfEE S D 2 &Rz,

Figure 2

mAb-Arg:siRNA

mAb-linear Arg mAb-branched Arg

11 251 51 11 251 51

Arg X7 F FEHOBEWIZ L 5 Exo RREREXK (siRNA) BHEEMRAZEZEOMHE

EEHM 9mer TAX =Y B — LSRR 949mer T AF =Y U=k D
MM N~ siRNA %5 % leiekat Lz, PUk-7 ¥ =21 v h —HEH A1k siRNA
1 5: 1 (1500 : 300(nM)) T. OPM-2-luc+ilifa ~D1%iE4 LSM THE L7, E
M 9mer T X =2 U A —FE HWEEKR (Figure 3A) (ZH L T, 4y 8
9+9mer 7NV F =Y U —H WA (Figure 3B) DIEH 28, L0 £ < Dt
PGk L7z siRNA 225 LT-, 6T, Pul-7TA¥=00 v h—HA1K - siRNA ¥
225 :1 (750 : 300(nM)) (2B W TH, MIEAICEETE -2 L 4R L7 (Figure
3C), 7o, ZOHEAMIE, NCI-H929 fildicxf L CH#E4E 1:1 (300 : 300(nM))
BLO5:1 (1500 : 300aM)) T, siRNA ZHifEiNIcEE L7 (Figure 4), UL EoD
ZEmD, HLCD63 HIUE - 9+9mer T X =2 U o —-siRNA B I THIAN 12 253
INDZERRENTZ, LEDZ b, TAF=0 U v h—% W= Exo fifefiis%
feE3R (siRNA) AT, MM MR E SV, I8 949mer 71X =2V
V=D, TDOEEREN BN ENRE SN,

Figure 3
A

178t/ YA b= AEEICKL D Exo HRAERER (siRNA) HEER0XZREE
WIZ, ZOBEEED Exo HHHRL, X7 ros

BE /YA F—TRIZLD MM Mg ~D
BYABICEVEESNTNWD Z L &R
T2, =2 KA b= XRERIOLE
KR Z1T > 72, Vehicle AL (Figure 5A)
(2 LT, Latrunculin A (Figure 5B) ¥
X ' Rottlerin (Figure 5C) W9 AIZHB W T, Hi CD63 HifA siRNA A {AD OPM-
2-lucHlfE ~DORE T E Sz, b Z En6, i CD63 Pifk siRNA #HA KT
Exo Z55% EIEH THTE L. Exo 28 MM MIEBAICE Y IAEN D Z L2k v, MM #ifd
WIZEEIND Z EIURIB I T,




4)

5)

6)

Exo iR BERREI (siRNA) BEEIC X 2 ZHEETIHEIE

Wiz, Exo HRFMEIEERR (siRNA) 12 X A HEREFIHEI R 2 a5 720,
i CD63 Hiik-43 I 57 9+9mer 7L X =V o B — & Juc+siRNA % 1:1(1500 nM)
THEA W7 Exo #i{eE A& K% . OPM-2-LucHiiiRiZE A L7, OPM-2-Luc+#ijiad
DN 7 2T —BIEMEX, 2 b
n—/L siRNA #fiA Sgi-dse et
RIZE LT, 55.9+1.8%F CTH A — &

(%) (%) myc CTNNB1

x4 % siRNA Zf& &7 Exo
EAEIRESE (siRNA) HAR

Relative e;
N
S

L7z (p<0.005) (Figure6A), & g W g >
512, MM IR DOF L2REER 7 T £ = g
Th D CTNNBI B EZ W e-MYCIZ g ® gég @

t

o

X N CTNNB1 %‘ c]: U c-MYC Control SIRNA Luc# SiRNA §Y gv g .5'
mRNA % ZhZh 52.5%, 55.3% F& &8

F T L7 (Figure 6B),

Exo iR RIZIRES (siRNA) EAEDOLEENSA

BT, AR Exo it =3 (siRNA) HEKROAKRNGAA Z et Lz, Wn £
W L7z siRNA (10nmol) ZREFHIRIIC~ T R E L, &5 40 nRIC~Y U A &%
B SH, Klmgsz il Uiz, g EE & BOaEZ2HE L, %ID, %ID/g #H L
Too R~ ARECH LT BB ATT L~ U ARET%ID (Figure 7A) . %ID/g (Figure
7B) & HITERE mVMER 2o Lo, £ 7B, i X O C o e i 258D 7,
TN DESIE., AEAEOPEERED 1 > THHZ ENEZLNT, LM LESEOD
*ﬁ?ﬁf&i\ %ID c: Figure 7
THEE M D &%
RO EHn~ A
OV AZIT T E =
N ERDI -T2,
F7-%ID/glZ T H
SDOEY AT IR
REVEANIZH o
7o)y BRI B
TR o T2,

%ID %ID/9

¥

AWFFETIE, Fox 233 R LT Exo ORISR EH R IC S & Exo it RN
3G (siRNA) AR MM MBI 2 A ME 2 MGE L7z, Exo flift AL R =48
i (siRNA) #EEIE, MM MdPIZEES L, A BICEER F OB A M| L7z,
FELTHBEFHI W T, kY 3Rk A (ALL) M54 2 AE S AR o
B RES L7221 MM Mg [FERIZ 15 S 4, 72> BOL-2siRNA (3 ALL #ifia > BCL-
2 mRNA EHEZMET 5 & & b2, ALL MilaoMiiastz siRNA & &K FMEICFHES
HTLEEMERLTND CREERT—F), ZNHDZ &%, RESEN, &l EEin
Rt T 2 RER MDA DDS £720 52 Z L&/ Lo, —F5, BmET
Mo IO TR T, BEGMIR O A58 U7 B~ O R R 22 523580 b rin o7,
2T siRNA OG- BN DRV EBRFRKREEZEZ D, 4% ABREKROKRERESLKRE
[ &Rt D LEDR D D,

AT F D —E 1%, "Successful Incorporation of Exosome-Capturing Antibody-siRNA

Complexes into Multiple Myeloma Cells and Suppression of Targeted mRNA Transcripts.
Cancers, 14:566, 2022 doi: 10.3390/cancers14030566” (Z#R4& L 7=,



21 21 1 5

Soma Emi  Yamayoshi Asako Toda Yuki Mishima Yuji Hosogi Shigekuni Ashihara Eishi 14

Successful Incorporation of Exosome-Capturing Antibody-siRNA Complexes into Multiple Myeloma 2022

Cells and Suppression of Targeted mRNA Transcripts

Cancers 566 566
DOl

10.3390/cancers14030566

Imayoshi Natsuki Yoshioka Makoto Tanaka Kuniaki Yang Shyh-Ming Akahane Koshi Toda Yuki 590

Hosogi Shigekuni Inukai Takeshi Okada Seiji Maloney David J. Nakahata Tatsutoshi Takita

Junko Kato Itaru Ashihara Eishi

CN470 is a BET/CBP/p300 multi-bromodomain inhibitor and has an anti-tumor activity against MLL- 2022

rearranged acute lymphoblastic leukemia

Biochemical and Biophysical Research Communications 49 54
DOl

10.1016/j .bbrc.2021.12.078

Amari Keigo Sasagawa Satoru Imayoshi Natsuki Toda Yuki Hosogi Shigekuni Imamura 588

Toshihiko Ashihara Eishi

The CDK4/6-UCHL5-BRD4 axis confers resistance to BET inhibitors in MLL-rearranged leukemia 2022

cells by suppressing BRD4 protein degradation

Biochemical and Biophysical Research Communications 147 153
DOl

10.1016/j .bbrc.2021.12.063

Tomogane Mako Omura Maho Sano Yusuke Shimizu Daiki Toda Yuki Hosogi Shigekuni Kimura 588

Shinya Ashihara Eishi

Expression level of BTN3Al on the surface of CD14+ monocytes is a potential predictor of y &6 T 2022

cell expansion efficiency

Biochemical and Biophysical Research Communications 47 54

DOl
10.1016/j .bbrc.2021.12.060




Tomogane Mako Sano Yusuke Shimizu Daiki Shimizu Teruki Miyashita Masatsugu Toda Yuki 573

Hosogi Shigekuni Tanaka Yoshimasa Kimura Shinya Ashihara Eishi

Human Vy 9Vd 2?T cells exert anti-tumor activity independently of PD-L1 expression in tumor 2021

cells

Biochemical and Biophysical Research Communications 132 139
DOl

10.1016/j .bbrc.2021.08.005

Kaneshita Shunya Kida Takashi Yoshioka Makoto Nishioka Keisuke Raje Mithun Sakashita Aki 70

Hirano Aiko Sagawa Tomoya Kasahara Akiko Inoue Takuya Fujioka Kazuki Nagahara Hidetake

Wada Makoto Kohno Masataka Strovel Jeffrey W. Fletcher Steven Ashihara Eishi Kawahito

Yutaka

CG223, a novel BET inhibitor, exerts TGF-f3 1-mediated antifibrotic effects in a murine model of 2021

bleomycin-induced pulmonary fibrosis

Pulmonary Pharmacology &amp; Therapeutics

102057 102057

DOl
10.1016/j . pupt.2021.102057

Furukawa Takenori Kimura Hiroyuki Torimoto Hanae Yagi Yusuke Kawashima Hidekazu Arimitsu 12

Kenji Yasui Hiroyuki

A Putative Single-Photon Emission CT Imaging Tracer for Erythropoietin-Producing Hepatocellular 2021

A2 Receptor

ACS Medicinal Chemistry Letters 1238 1244
DOl

10.1021/acsmedchemlett.1c00030

Kondo Yuto Kimura Hiroyuki Fukumoto Chiaki Yagi Yusuke Hattori Yasunao Kawashima 64

Hidekazu Yasui Hiroyuki

Copper- mediated radioiodination reaction through aryl boronic acid or ester precursor and its 2021

application to direct radiolabeling of a cyclic peptide

Journal of Labelled Compounds and Radiopharmaceuticals 336 345

DOl
10.1002/jlcr.3925




Ogawa Yu Kimura Hiroyuki Fujimoto Hiroyuki Kawashima Hidekazu Toyoda Kentaro Mukai Eri 52
Yagi Yusuke Ono Masahiro Inagaki Nobuya Saji Hideo
Development of novel radioiodinated exendin-4 derivatives targeting GLP-1 receptor for 2021

detection of B -cell mass

Bioorganic &amp; Medicinal Chemistry

116496 116496

DOl
10.1016/j .bmc.2021.116496

Miyashita Masatsugu Shimizu Teruki Ashihara Eishi Ukimura Osamu 22

Strategies to Improve the Antitumor Effect of y & T Cell Immunotherapy for Clinical 2021

Application

International Journal of Molecular Sciences 8910 8910
DOl

10.3390/ijms22168910

Matsumoto Takahiro Kitagawa Takahiro Imahori Daisuke Matsuzaki Atsushi Saito Youhei Ohta 45

Tomoe Yoshida Tatsusada Nakayama Yuji Ashihara Eishi Watanabe Tetsushi

Linderapyrone: A Wnt signal inhibitor isolated from Lindera umbellata 2021

Bioorganic &amp; Medicinal Chemistry Letters

128161 128161

DOl
10.1016/j .bmcl.2021.128161

Hosogi Shigekuni Marunaka Yoshinori Ashihara Eishi Yamada Tadaaki Sumino Ayumi Tanaka 179
Hideo Puppulin Leonardo
Plasma membrane anchored nanosensor for quantifying endogenous production of H202 in living 2021

cells

Biosensors and Bioelectronics

113077 113077

DOl
10.1016/j .bios.2021.113077




Ryosuke Wakabayashi, Yasunao Hattori, Shigekuni Hosogi, Yuki Toda, Kazuyuki Takata, Eishi 535

Ashihara.

A novel dipeptide type inhibitor of the Wnt/b-catenin pathway suppresses proliferation of acute 2021

myelogenous leukemia cells.

Biochem. Biophys. Res. Commun. 73-79
DOl

10.1016/j .bbrc.2020.12.027.

Asako Yamayoshi, Shota Oyama, Yusuke Kishimoto, Ryo Konishi, Tsuyoshi Yamamoto, Akio Kobori, 12

Hiroshi Harada, Eishi Ashihara, Hiroshi Sugiyama, Akira Murakami.

Development of Antibody-Oligonucleotide Complexes for targeting Exosomal microRNA. 2020

Pharmaceutic 545
DOl

10.3390/pharmaceutics12060545.

Yoko Kado, Masayuki Tsujimoto, Shin-ichi Fuchida, Akira Okano, Mayumi Hatsuse, Satoshi 43

Murakami, Hikofumi Sugii, Kumi Ueda, Yuki Toda, Tetsuya Minegaki, Kohshi Nishiguchi, Yuichi

Muraki, Chihiro Shimazaki, Eishi Ashihara.

Factors associated with dose modification of lenalidomide plus dexamethasone therapy in 2020

multiple myeloma.

Biol. Pharm. Bull. 1253-1258
DOl

10.1248/bpb.b20-00337.

Takahiro Matsumoto, Daisuke Imahori, Youhei Saito, Wei Zhang, Tomoe Ohta, Tatsusada Yoshida, 74

Yuji Nakayama, Eishi Ashihara, Tetsushi Watanabe

Cytotoxic activities of sesquiterpenoids from the aerial parts of Petasites japonicus against 2020

cancer stem cells.

J. Nat. Med. 689-701
DOl

10.1007/s11418-020-01420-X.




Eriko Kuroda, Kaneyasu Nishimura, Shohei Kawanishi, Mari Sueyoshi, Fumitaka Ueno, Yumiko Toji, 438

Naoko Abo, Toko Konishi, Koki Harada, Shiho Satake, Chiaki Shima, Yuki Toda, Yoshihisa

Kitamura, Shun Shimohama, Eishi Ashihara, Kazuyuki Takata

Mouse bone marrow-derived microglia-like cells secrete transforming growth factor-f3 1 and 2020

promote microglial AB phagocytosis and reduction of brain AB .

Neuroscience 417-228
DOl

10.3233/JAD-190974.

Yoshizawa M, Nakamura S, Sugiyama Y, Tamai S, Ishida Y, Sueyoshi M, Toda Y, Hosogi S, Yano Y, 39

Ashihara E.

6-Hydroxythiobinupharidine Inhibits Migration of LM8 Osteosarcoma Cells by Decreasing 2019

Expression of LIM Domain Kinase 1.

Anticancer Res. 6507-6513
DOl

10.21873/anticanres.13865.

Kuroda E, Takata K, Nishimura K, Oka H, Sueyoshi M, Aitani M, Kouda A, Satake S, Shima C, Toda 73

Y, Nakata S, Kitamura Y, Ashihara E.

Peripheral Blood-Derived Microglia-Like Cells Decrease Amyloid-3 Burden and Ameliorate 2020

Cognitive Impairment in a Mouse Model of Alzheimer®s Disease.

J Alzheimers Dis. 413-429
DOl

10.3233/JAD-190974.

Toda Y, Yoshimura R, ltahara M, Imai Y, Yamada K, Uno T, Nakata S, Hosogi S, Takata K, Ashihara 39

E.

DJ-1 Contributes to Self-renewal of Stem Cells in the U87-MG Glioblastoma Cell Line. 2019

Anticancer Res. 5983-5990

Dol
10.21873/anticanres.13803.




Shimizu T, Miyashita M, Fujihara A, Hongo F, Ukimura O, Ashihara E. 26

Preclinical orthotopic xenograft model of renal pelvis cancer in which cancer growth could be 2019
traced by an in vivo imaging system.

Int J Urol. 138-139

DOl
10.1111/iju.13829.

33 1 8

pH-low insertion peptide

142

2022

Keigo Amari, Yuki Toda, Shigekuni Hosogi, Toshihiko Imamura and Eishi Ashihara.

UCHL5 overexpression confers resistance to BETi in MLL-r leukemia cells by suppressing degradation of BRD4 protein.

80

2021

Yuki Sugiyama, Seikou Nakamura, Kimika Yamaguchi, Yasunao Hattori, Yuki Toda, Shigekuni Hosogi, Eishi Ashihara

A novel coumarin-based compound inhibits invasion and migration of osteosarcoma cells.

80

2021




Yuki Hadate, Ryosuke Wakabayashi, Yasunao Hattori, ShigekuniHosogi, Yuki Toda, Kazuyuki Takata, Eishi Ashihara

A novel dipeptide type Wnt/(3 -catenin pathway inhibitor suppresses proliferation of acute myelogenous leukemia cells.

80

2021

3 X CT ex vivo

15

2021

Butyrophilin3A1 y & T

141

2021

Natsuki Imayoshi, Makoto Yoshioka, Kuniaki Tanaka, Shyh-Ming Yang, Koshi Akahane, Yuki Toda, Shigekuni Hosogi, Takeshi
Inukai, Seiji Okada, David J. Maloney, ltaru Kato, Eishi Ashihara.

ovel BET/CBP/p300 multi-bromodomain inhibitors as a strategy for MLL-rearranged ALL.

82

2020




Keigo Amari, Yuki Toda, Shigekuni Hosogi, Toshihiko Imamura, Eishi Ashihara..

Cdk4/6i Abemaciclib overcomes resistance to BETi in leukemic cells with MLL-AF5¢g31 fusion gene

82

2020

yorT

79

2020

Wnt/p -catenin

79

2020

yorT

79

2020




yorT

79

2020

79

2020

[

29

2020

Keigo Amari, Yuki Toda, Shigekuni Hosogi, Toshihiko Imamura, Eishi Ashihara.
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