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Acetylcholine

TEFal s

o 1-AR blocker

Alpha 1 adrenaline receptor blocker

T RUFU > ol RN

Glyceraldehyde-3-phosphate

JUVELT T e R3-J UETE RKi

GAPDH . .
dehydrogenase Th—E
CCNA2 Cyclin A2 YA 7Y A2
CDC2 Cell division cycle 20 e 53 248 11 20
CDK2 Cyclin-dependent kinase 1 A7V AREEF T —E ]
UBE2C Ubiquitin conjugating enzyme E2 C | = &' % F L fiAEESE E2C
RT-PCR Reverse transcription-quantitative = ELHOIES. PCR
polymerase chain reaction
DHT Dyhydrotestosterone Ve RRTARNRATBE Y
DMSO Dimethyl Sulfoxide CAFIAKRF Y R
siRNA small interfering RNA FHEH TV RNA
mRNA messenger RNA A v T ¥ —RNA
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BOBEENEWVIERTH D, AINCIIERIEOETIZ, ANZIEATE (REE ) |
% EVEAIE L O E RO 2 A S L, ZHIC K W RENEE S, TR
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O, INHOE _HRIT v Fa A A X HEETIC, IREAEOREIT. G

FAN T DMPEL S L, LT LIZ o5 AP > Mo 7 U AN % 2224

g (K2), ZOHRMEDIRE~OHT-BEA 7 a LV ORIEST o Ay h=—X

DIRBITEHE TH LN, WELEANRIGHER 20,

HRIRFRBRIZ I 1T 2 BB A b S DA M 2 R T HIFHE O m VAR 2D 2 1T,

HEDMRIA & . Z 3T < BRIR ~DAMEMED EVRIETE T /LR (in vitro, in vive) % {ERLE

FO, ZNOHRBEMEED O, MO THETHD, LrLeNb, R TH

FAATRE 72 A A YR i IS B © 7 V3 5 Wik, EEBUERINIRMEIC BT 27T o R

1T URIRIR Y 7 VILVERINIEE 7 4 T BRRIMEIED @ E T R 7R,
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REFOPERBIA A (/77 WA OMEBIC LY Ehid 5, £ 2T, F—

BECIL, BIRO ) ® 2T MRIRITE S50 LT, FHREMET T & i
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1], =TI, IEAEHPRGEIEE T » T /VOFBEERITINZ, FET7 14

FWT TAC-302 DN 1 &R L. [BET VOS2 sl LT,

BERIZ IS T 25 “WARBLT > N 7 RIS, RAEAIIRE TR S h, £ D

MR T IIEHETH D, IHF, BRIRITZE TR, 2T v Ru 7 U R KERIEEL, 2R
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THZENHESINTND (X4) [12,13], FEERFZEIZI WV TIX, LNCaP-abl, C4-

2b, 22Rvl 72 &, T v Ra Ul T v K e S U B R Y 7OV IERIC T S IR
PEA T = XL H KT D S F S FRMBIER B S TV D2, Bt T OBF7EI2 i
U 72 LM O @ ORIRRRRSOIFIE Y — W 720 [14-16], 236 —E T, T ETICHB LN T
WDERIRIEHREZ © &2, b0 ZRET o N a7 AR 285 U 72 ERR IR &
THEMEEL, H M7y Ne s U Ao AT nT5 2 & T F R v
w7 AlEE T v & LT A Z G Lz, 8 _HAEHT & F e 7 oAl s
ZRRT D720, Ty Fa o/ RRERELZIKT SE 520 R Ry
Fw 77 (TAS3681) G RKBHIE L7z, 25 B CTld, ERHBHHUMERISZ ST IE O fe
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Lower Urinary Tract Symptoms

LUTS

ZRIER

AT 3L AR AE K

18 ;5 B iRt
A BN

DHIC ;
Detrusor Hyperactivity with impaired Contractile function

1 FEBRESAEIR (LUTS) & UHE AUk R i ®)  (DHIC)

Abiraterone
Enzalutamide

Apalutamide
. Biochemical
Localised .
or 15t line Subsequent
Prostate . . .
Radiological mCRPC line mCRPC

cancer

Progression

Ab- t " &
iraterone FoAYRATF4HIL=Z—X

Enzalutamide T PN N —
salitam PENREATEET HAESA

Others
Enzalutamide ) Docetéxel
Apalutamide = Cabazitaxel
P - Radium—223

Darolutamide
2 AINEMRIEDIEERIE E TV Ay NAT 4 NV =— AR DGR T A >

[17]—¥Bek 28
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i |
BEBR 58 ;5 ) BEFR AR 75 ED
ZERAER BE PR fE K
€:3: 37308 30 (FRRE BX)
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3 FEBRESIER (LUTS) DIIE A B = X LG
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ATSALZINY TR

FoROFL S E Gk

TorOTURER
ERE
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F—E FREREFLHREORIMZEME LI-TIHRIRAZES v
FDIREFREBBRGBEBETILE L TOFAMERE

EBREE O HFERICBIT 2 ERIC LD & FMREIERITERIER, SPRER. HER
BIERD 3 DD N T TV —IZHnFEIN S (18], FHFEMPIEND IO T, FHEREIERD
AT AMFIET 5 Z LIk, miEE OATEOE 2N E L., ERELZHINT 572 DICEET
B, THEREIERIZ, R, A 2RY v o7 vy Fr—2n (BEREZR L) AZRER
JEZR I Lo THlER I EN D, T4, BIHEEM-SCHEMORIEA L AL THEEZ S
DRI IR IR 23 . THURESIER DJRR & L THER ShvTn 56l

FEER. ERBLAOMFIRIC L 0 | RN DA A0 © PR TS BN R ORI A1
tFa V) (Ach) (6 L CRIECTH O | #RETIEMEIGHE D 2ME T L TWD 2 LB 6
(S, BEECIST D Ach EEMEMRRILIE DIF(EAVRIZ S 7z [19] o E7z, MRkFAODFSE
Th, FEREEPAZERE OREIE CHRE 3580 HAL72[20], LAxL, FEBIREEIER & bt
DD & OBRIC OV TIE AR SR Z W,

THEVRESPAZEE T VB CIE. BEMEO FE I MR R 28 72 DAL, BRI B OHEIR 7
WIEE) L FRIL TWD [7], S HIT, TERIRPHZEITRIREOHINZ 5 & & 23 [21], 7=,

THRIRBEEPAZEIX. BEGIC BT D MREBEE IR TS 5[7], Lin- T, BEEEFZEIcs W T
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(. BEREORRBLE 2 =9 FERRBAER O FBRET L & LT FERHAZESMET AR L
FLIEHWSsN TS,

ZI T, RETIE, TEHIRKHAET v NET A E RV, B2 ERIER DT X —
& T D PRI & | PEIRIEIR DX T X —& Th HFRREIZEID 730, ZEND/NT A
— & CRERE ORI & OFMBIAZ R L7, S 512, FEREEHET v hET USRI D8k
JRESHE /N T A — & 2 FRICHL I U T2 HEIR BN ) 2 54l 9~ 2 2 & T AT T /L O UL A2
PERAEEEET L & L CoORAMEEZRE LT,

FYUAFAL T a~Fb U BEHEIEN T L3 —Th 5 TAC-302 1%, 5538 s/l
IZBUNT cell viability DECEIEH (FREEERFEIEM) 36 L OV ZE R/ 27~ L[9]. TAC-
302 DIEIERE G137 > P OIKIZI T 2 MREHIIaSE 2 T 85 L, FREREZS PRI BB 0D i ZEfe AR
RELIE N T VAV 2=y 7~ T ZAET )WZBW CGEEIBE S O ED R 2 R~ Hi LAY
ThHH[10], F7=, BREDIX, TAC-302 Z# 5 Uiz FEURIKEAZE T » N OBEREIZ I 1T 4%
FRHER DOBEREN | FEE GO TEIRBEAZE T v MR TE D olc 2 L2 HE LT 5[],
AEFIE T, FEREME A TH H TAC-302 &Y —bE e L TRV, AFREET LT
D BN DR DUE & PERIERE DT A —ZEO U L OMHBM:. 5 L OPERA
INHE S DB DWW TEHET L, AT 7 /L OIHE R 2R R SIS 87 L & L TO Y

(DWW THERS L7,
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2. ik

21 EEREY
B ERRIT, KBS TR R OERBMHEEERNED - HA R4 -
THEME L7, KIS TEpR At AGRBR ClE. Wistar % 7213 Sprague-Dawley Ot 7
v b (BERF Y&« US— fZRIIER) 2HAL, ks ARICERTE 5 L)

I S - BB (24+E1°C, 12 B0 BARE Y1 7 L) THE L7,

22 1tEW

TAC-302 ((3-(15-hydroxypentadecyl0-2,4,4-trimethyl-2-cyclohexen-1-one)) (F A MEHE 5 T34

RSt (o< iEH, BA) 2L v AkEns (Fig.1-1), a 1-AR blocker T % Z L A

oY UERBREIL, v/~ T VR v F ARSI VAL,

(CH2)150H

0

Fig. 1-1 TAC-302 D H i

23 JREETILOES

TERIRBEPAZE X LARTICHE SN K 518 A Y 70T VB R C 9 il O N Sprague-

Dawley 7 v FDOJREITNEZFERTHZ LICKVERIL-@), T7hbb, 4V 71LF
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¥ (2-3%WAN) REE T T, FREZEBIEHREIBIC & 0 R & REEAL R 2 R H S, W)

BR 1 CRERIREEPAZEE 7 /WA & D et i v & PRI RERR & o0 B E D FERR) 123\ T,

ELAE 1.20 mm, U8R 2 (TEBIREZPAZEE 7 /LI K 2 PRI # & HEIR 5L /) oD BdE M o

Fed) I, B L1S5STmm OARAT U LV ATFOEERIE L ATICE X, 3-0 O ES
JRIBITALER E RO B FICAEA TS, vy RekE%, EYIBHAZ AL, IF# e id%]

THEWIET 7/ VT Y YL (Tmgkg, [HT) k%7 MBS L, BTH7

v M. JRIEOFERLSMIFEREDOLE 252 T 72, BB 1 IcBWTiE, FIE A, FER

MEAZET » b Z& 3 BEICA T, 2% Tween80P S A DE Rk A F Lt /lm—2 (IR

F 721X TAC-302 (3,30mg/kg) % 1 H 2[R O&E L, BEMRIEZIT 5 £ T4 @M

=

7= (Fig. 1-2A), RER2 (BT, Fifio 2 %, THIRKHAET v N & 3B

7. 6% Gelucire®44/14 (48) (Gattefossé #f. Saint-Priest, 7 7 > &) F 721X TAC-302

(3, 10 mg/kg) % 1 H 2 FREHA#&5- L, BEMEHIE 21T 5 £ T4 HREHLT 72 (Fig. 1-2B),

BFW T v MTEEEZ 1 B 2 B N&RE U, RIEE R OBEERIIBEMRED 1 A#lE

TiThenolz, RER 212 W TCIE, Rl L RO FIECTER U7- FERIBEAZE S » b

ZWT, BEMHERC X Z 2y 3.0 gkg, EEEHKICTHEMRE) % 5EIRME S

L7,
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Vehicle or TAC-3024L &
(3, 30mg/kg, 1H2[EEOEE)

1 day 4 weeks
ﬁiﬁﬁ%iflﬁ D VT IV ARAR)—
(SD, % 93 @ BB mERERE (PGP.5)

Fig. 122A #B& 1 © TAC-302 ¢ 527 ¥ o — /1

Vehicle or TAC-3024L &
——— (3, 10mg/kg, 1H2EIFAKRE) — )

2weeks Aweeks
PRAE R F 1 D ST YRR~
(SD, % 9:8it) @ BEBARBERELEE (PGPI.S)

Fig. 1-22B iR 2 O TAC-302 &5 A7 ¥ = — )b

2.4 HERHEEEFHE TR (VA RXA M) —IR)

BRI W T, %D 4 8%, AR 2 IcBW L, %D 2 BE% 7136

WRH%IZ, A Y 70T VB R T PE-160 17— T VA2 BERRICEE LT-, Fiii%. #F

BrokG ek L, 7y bl — (UTFEN 5, BA) (A, BEEA

BT —T L, ZHIERZN U CERNIEZ LT 5720 D E 128 #gs (DX-360 ; H

ANE, H, BAR) CBEMNICAERRE KEEAT 20D Ty ) v UR

T\ZHEGE L= (Fig. 1-3A), B RKFE (GX-200 ; A&D #E, Hul, HA) &k sr—
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DFICKREL, FREZAE L, BREWNER X OPEREIT PowerLab & A7 A

(MLS870 ; AD Instruments ., —A FZ U7 Fx v A/LENL) ZHWTREHKL,

5 — X X Chart 5 (ver. ver. 5.5.6; AD instruments) & WTCHENT L=, T v F DOEEER

BEOIELOXILIZ 0T NVOMBIR M Ch D570, AP ATE /K% 3 mL/hr THE

BEPIZEA L, Bk L7=t2ic, AR R K OFEANEEZ 1~24 mL/hr IZFHE L, T

v b OREBIGHERRZ A 15 0 & Lic, —EDOREIER R8I S etk AR

HWARDIEANZAFIL L, AT —TF V&8 L TR Z E ) Tl &R TERIREE LT

WE LT, FRIRZ B Lo, ARRR K 2 ORISRt e A Uiz, BEEA &

T, HEHRELIRIREOGEHE LTHRE Lz, JHRMFRIT [HEREBEMA ) X100]

& LUTHRM U, BHRIGHEIL, FRYDON—2 T A UJEN S 5emH0 Ll EDOFEHEIL

Mg & B L, BERENIE GEREE, B, &AME) 3 A MA Fa 7T AnbRDT

(Fig. 1-3B), s RMRITEHR (Qmax) (&, PERFFOEBE(LEZMY LEH Lz, £/,

%z DT> B ONDPEREREXT A —ZfHIX., 3~5 BIOHERY A 7 VDI

fRlck v HEH L, &8 2 Ik Tid, #A2xm v (3.0 pgkg, iv) #5HTIT

fExDZ v " bELNDEERMEIX. 2~3 [EIOHERY A 7 L OIFEERI L0 FHiH

Lic, L2y ikt G L, ERREZ# 0k L, 55%OPERKIE ST A

—Z 2 E L, KEAIE L LT,
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)

—

CMG catheter / C)U Urine

Infusion pump Ell)e(;.tronic
- alance
Collection of Pressure Analyzer
residual urine transducer (PowerLab)

Fig. 1-3A $ERBERERFAT 7 1E (A b A B U —ik) O

€ Intravesical infusion

< Frequency
=Number of NVC.”time

F Measurement
of RUV

I
NVC: >5 cmH,0 1

Fig. 1-3B A M A N U —§HlilZ 1T 2 S FEBEENE T A — X

2.5 BERRBEBERRUUHE 1D in vivo FHE A iE

24 HTHELNTZVAMA MR T T L% ST, BREORKIRITR 2 BB A & TR

LMz Y i, RRRFEREFOEMANE L BEA R TR LIZMEE X #ic 7 e v k
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2.6

L. 78y FORENSIREE TOMEREZRIE L., PRI 7 OB o el 217 -

776

HEK P RO AR AT

PERMSBERIER, T XCOT v &2 b3 E X —/L (50mg/kg, ip.) THE<LF

BeL. @ PBS TAL=ENGRENE, Bt it Lz, Btz Eficin- THIr L,

3% 4% T RNV LT VT R VT, 4CIC TRERTRREE L7tk BENARE o8

Wi 233l T & 2 K D12 3 2I2pEl Uiz, EEEATERMEH =2 2 — /L TRK L, /3

Z77 4Ty 7 AU U, B0 P RE SR (S 3um) 2/EK LT,

PRREARIE DML E N AFAES D EE S NIV ETh D 2 ™7 EBInFER 9.5 (Bl4:

X T U HINVRX IVKIENKGREERZET A YA L L) Zl=a—mr~—7

— & LTHWE, Thbb B R 2 % o 7 EB s EY 9.5 (1:10000., Ultraclone

Ltd.. Isle of Wight, UK) (Zxf 4 2HifkE 4°CT—WA v F2X— KL, T Alexa

488 Z e ST ZIRBL Y = 1gG Hif (1:400, Invitrogen, Carlsbad, CA) % T

FIR TS SHE, AT L7z, BERERR R IZ 31T 2 Sl ME O R & 72 138 L & fE &Y

(ZRRAT T D 72 01T, SORBAEE (BX60, AV /XA BT, HA) & LeicaApplication

Suite Version 3.3.0 (A VU /3 R) ZHWT, v M1IEIZSX 7 T ML > X

20 %) zfkE L (Fig. 1-4), B @RS, BERLASES O S im0 & i & 3 de

BREVEREED T APt L2, TR —036F L Mim il R 25613, €
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DO 72tg & Ule, BBV I8 O thRt MRS B 2 - E BAICRENT 4 5 72012,

B IR AR AR AT % 2 7 HBIs A EEW 9.5 BBIEO#PAD R TERSND 3

DDAAT T — REHWTHROMEHEEZ A a7k L, Aa7 7 L— R 1~313,

LIFD#Y | EF: LI,
(1)
PR AT RAPH A =277 1 o JRAPH SRR3R 23 22 O A Jg D RIS 21K 0D 50~100%
PR IATRLIH A =277 2 ¢ JRAPH I SAFRE S AR 23 22V A Jg oD RIS 21K 0D 20~50%
PR IAT R A =277 2 ¢ JREPH AR AR 23 722V i g oD BRI S 1R 0D 0~20%
BIEDE DR AFPAAR I T 1L T 74—V RDRa T ZL— FOAFHNBEB L=,

Fig. 1-4 JBbEAERE ((RET) &Rz L

BEREDWrEE (53K L7cb o) LA 2R AE (O) 257,

2.7 HRETEEAT

T H I RE 3~20 PED R = EEVERRFE TR LT HER 23T A —Z 22\ T,

(AFITHE & T H0 R B PAZE-TRBERE R o SOV TP AR S PAZERE ] O Ll E, xS 72

Student @ ¢ ¥ 7E F 721X Wilcoxon #EZ FHWTITo 72, B LFZAOBITE I, U
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TOWEEAT > 7o, BT L THEURESPAZE R GREN I L O NE AR IS PAZE I G- 1]

DI, Wilcoxon BiE 2 W TRl L7z, PEDS, 5% RiizAEE L,
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3. #ER

3.1 TEHRERAZEETIICESZHERZEDOHER L TAC-302 OEREGTFEY
95 GHMEE~DEE R 1)

N=a—mr~v—h—ChHEABETEY 9.5 [T 2Hik GHiEABETEY

UR) & FW - S M L P S BV CL B R 7 FEW 9.5 BEtEREISIE. T

IREEPAZERS 4 WO FH T v h ORI IR . mEEICOM LT\, L

. FESURESPAZESER G T »  OBFNCEE T E TR, BEEETEY 9.5 Bk

DR LI & KD o T2, TR PAZEIS IR 5 OE MR E Tl (AT 2

v b & H U TR BB PEY) 9.5 IS PRSI O B B 3 B B 722K D - 7= (Fig.1-5A, B)

TR PR 3 P ZE R P - B O PRI FE X B T T MRECBLEE S LT 25%

BICEAD LTz, BB FEY 9.5 IBYEEEIT. BFHT » b OB

JEIZIR S BB RIS A LTz (Fig. 1-5A), L L7edi b, NESRIEPAZERER 57

]ﬂ

v N OEMEREE TIL. EAELTEY 9.5 BEE OB X, AFRT v Mkt

NTHLMNTED o7z (Fig. 1-5B), T HEBRIES FHIEIR LR G- RE ORI ARG 2 =2 7

(. BTIHECKT L THI 60% TH D | 25 FINHE & TR RESPAZER B SHEOR THE

ZNFED BT (Fig. 1-6) . TAC-302 73 in vivo TARMMEHIIEIC L CIREEH Z2F

TAENEIMNEFTRDL 2D, TAC-302 # 4 HBR G LT v osbft Lz izt z H

WL AR ELE 2 2 7265 TAC-302 O EZ 254 L 7=, BERRICR T AE AE
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{EFPEW) 9.5 DAL AU BT, TAC-302 OF: O 573 Tl R IR B ZER I Dk

W3 1T DA, 2 PB4 5 Z £ &2 L7- (Fig. 1-6 C,D), 2. TAC-302 % #5-

U7 TED RS PAZERE Cld. TEORESPAZERMLR G L 0 bR AR A = 7 A &

WZEho Tz (Fig. 1-6),

(B - BOO vehicle)

Fig. 1-5 Immunohistochemical staining for protein gene product 9.5 (PGP9.5) in bladders
from A, sham, B, Bladder outlet obstruction (BOO) vehicle rats (BOO vehicle), C, 3 mg/kg
TAC-302-treated BOO rats, and D, 30 mg/kg TAC-302-treated BOO rats. The criterion of
innervation area in the bladder was defined as three grades (scores 1-3) according to the ratio
of the PGP9.5-positive area to the detrusor smooth muscle area: A, score 3, 50-100%; B,
score 1, 0-20%; C, and D, score 2, 20-50%. Scale bars represent 100 pum.
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Fig. 1-6 Average innervation area score in the bladder of sham, BOO vehicle, BOO T3, and

BOO T30 rats (score range: 0-21). Data are shown as mean + SE. ***P < 0.001 versus sham
group, #P < 0.05, ##P < 0.01 versus BOO vehicle group. The number of rats in each group: 8
in sham, 16 each in BOO vehicle and BOO T3, and 15 in BOO T30. Each diamond represents

the score of an individual rat.

32 THEMRERAZEETIVICK DMEN%E &HRELEREDEESDOMHE GER 1)

Table 1-1 & KO Fig. 1-7 12, JRIEPAZER. 4 M OBEMIEAE ST A —F 2 £ L DT,

TERRISPAZE 13, BEPRRINUNE GERINCRT D PR &2 D72 WEEIR I 2 A B (S0

SHEIN BFNT v FTIRZOBRZEIH N0 o7z, BEHERIGHE OHIE & SR T

PRISPHZERR AR G- T » P TIHMAFIN T v Ml THEIEM L2 (Fig. 1-7), &b, F

FREEPAZEZ » b TlE, BFIT T v b &R LT, JRRE, BIA &R, RIREDSH BTN

L. BERZDEIMET Lz, TAC-302 13 Tl IR EEPAZES IR 51E & bhiig U CIRE IS &L 5.

2o Tz CERMEESD, THEREEPAZE RS 51 255.56+£5.9g, THbREEEAZE TAC-302
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BE 255.6 + 4.5g), FHIRISPAZEIX, (BTINRE S bk U Tt E &EOA BB 7HE L,

TERIR B PHZE TR I B & FEBIRIKPAZE TAC-302 B & O T EEICAEEDRD 5

7= (Table 1-1), TAC-302 Z 5 L7= FHRKEEAZET v b CTlX. (BT v b & RIERICHE

BERIGEN DT ICBIER SN0 HRTH-o7= (Fig. 1-7), 512, TAC-302 1E FEBIR KA

FEVRIERR G & el U T EIZFR IR B2 D S8, PR R 2N S 87, BHRRIETR

PRET, AREAHEIPH R 27 LW R BHEZ R L, AR OUHBE TH > 72 (B2,

TR PRISUNE DBERE & BT, FRIRBEORTFITRE & T HBIR B P IR A BB G- [ O FH BIAR BT

ZNFN-0.80 £-0.78 TH-72) (Fig.1-8), T H DI Lob ., FEMIZISIT 2 BRI 2

HERMSHEEECB#E L TWD Z E DRI ST,
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Fig. 1-7 Typical cystometrogram recording charts of A, sham, B, vehicle-treated BOO rat, and
C, 30 mg/kg TAC-302-treated BOO rat. IVP, intravesical pressure
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Table 1-1 Cystometric parameters in sham, bladder outlet obstruction (BOO vehicle), and TAC-302-

treated BOO groups
Parameters Sham BOO BOO TAC-302 BOO TAC-302
Vehicle 3 mg/kg 30 mg/kg
Bladder capacity, mL 1.05+0.11 4.57+0.51* 3.72+£0.45 4.26 +0.37
Voided volume, mL 1.00£0.11 421 +0.47* 3.49+043 4.03+0.35
Residual urine volume, 0.05+0.01 0.36 £ 0.04* 0.23 £0.03** 0.23 £ 0.03**
mL
Voiding efficiency, % 95.6+0.4 91.9 £0.5% 93.8£0.7*%* 94.6 £ 0.5%*
Baseline pressure, 49+0.5 42+03 45+04 45+03
cmH20
Threshold pressure, 11.4+0.7 13.9+1.0 141+1.3 163+ 1.7
cmH20
Maximum pressure, 23.7+1.1 34.4 +£1.5% 332425 383+1.8
cmH20
Amplitude of NVC, 1.85+£0.76 7.20 £ 0.64* 5.66 £ 0.60 6.37+£0.17
cmH20
Frequency of NVC, 0.12+0.07 1.56 £0.14* 1.29+0.19 1.06 £ 0.13%*
times/min
Bladder weight, mg 1429+7.9 644.8 £30.2* 503.1 £ 40.4%** 534.1 £21.8%*
Body weight, g 255.5+5.9 255.6+4.5 256.1+4.6 258.9+6.1

Data are shown as the mean = SE. *p < 0.05 versus sham group. ** p <0.05 versus BOO vehicle

group. NVC, non-voiding contraction; T3, 3 mg/kg TAC-302; T30, 30 mg/kg TAC-302.
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Fig. 1-8 Correlation plots between the innervation area score and cystometric parameters in

sham, Bladder outlet obstruction (BOO) vehicle, BOO T3, and BOO T30 rats.

The symbols representing each group are as follows: open diamonds, sham group; open

triangles, BOO vehicle group; x, BOO T3 group; closed circles, BOO T30 group. T3 =3
mg/kg, TAC-302. T30 = 30 mg/kg TAC-302. The number of rats in each group: 8 in sham, 16
each in BOO vehicle and BOO T3, and 15 in BOO T30. The correlation coefficients of the
frequency of NVC and RUV were evaluated among the sham, BOO vehicle, BOO T3, and
BOO T30 groups. RUV: #&JR &, NVC: HEHERIHE
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3.3 TEMREFRAES v MERESZETIVIZE T S BERHUHE S O FFME (L8R 2)

KA, B I D ARV & HEIR AR ) OB 2 1n vive TRHMEl S 5728, THIR

FEPHZEET ARG 6 % (TAC-302 & 2 W%, €7 M AF % 2 #H~6 HOM&K

HEYIWZBWTYARMA RN —2EfE LT, 3.2 TELNI-ER L FEEIC, TAC-302 # ¥ 5 L

TERREEPAZE D » b TIE, BFIRT o b & FERRICEDERIGHE D D Blg S oD 2

Thole, 52, TAC-302 1% FHBIR IS PAZERILR 57 & el U CHBICERIR EZ D &

B, PR AN ST (Fig. 1-9, Table 1-2), — . a1-ARblocker TH 2D X LA T v

S BERMEIC A AEICEERIGEOME 2T €0 b OO, RIREITUE L

o7z (Table 1-3), AWFFETIE, PEIRAGIE ) 2 3l 95 72012, G L7 BEBhkRE < T A

— &b LI IRRIRIR 2 EA & TR L7l 5V VT, e RIRTTREFIC I T 2 RN E

ABEMAR TR LUZEZME L, ZAZnofEz2 Y s IO X 7re y F L& 2 A,

SR B O BB FER IR IS PRI 57 » P THEICHED L7 (Fig. 1-10A), & 51T

TEBIREEPAZE TAC-302 BEIZISIT 2 I mih b D RREE L, FEBIRISPAZER R 5L LA E

WL BTFIEEED o T2, L, X A2 v B ERECIE. FLUE S OREEIS R 55

EEDb G- T- (Fig. 1-10B),
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Fig. 1-9 The effects of TAC-302 on cystometric parameters in sham-operated rats compared to
BOO vehicle rats and BOO TAC-302 rats. (A) residual urine volume, (B) voiding efficiency, (C)

amplitude, and (D) frequency of NVCs. Data are shown as means + SEM. Number of rats in each

group: 9 in sham and BOO vehicle groups, and 8 in the BOO TAC-302 group. # p < 0.05 versus

sham group, * p < 0.05 versus BOO vehicle group
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Table 1-2 PAZE 6 WL O FINRE, TEIREEAZE (BOO) W55 LU BOO TAC-

302 BEDIEEKEE X T A — &

BOO vehicle
Parameters Sham group BOO TAC-302 group
group
Bladder capacity, mL 0.92+0.34 5.53 £ 1.83** 3.65+2.24
Voided volume, mL 0.88 £0.34 4.94 +1.62%* 3.37+1.94
Baseline pressure, cmH,0O 44+14 30£1.5 6.1 £2.7*
Threshold pressure,
11.3+4.38 13.8+£3.8 12.9+3.9
cmH,O
Maximum pressure,
29.0+7.6 289+5.7 36.2+9.3
cmH,0
Bladder weight, mg 119+ 17 956 + 300** 645 + 296*

vehicle groups, 8 in the BOO TAC-302 group.

** p <0.05 versus sham group.
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Data are shown as means + SD. Number of rats in each group: 9 in sham and BOO
* p <0.05 versus BOO vehicle group.




Table 1-3 BOO # 3 B RERE I C 035 ¥ L A1 o U FED R

Parameters Pre Post
Bladder capacity, mL 7.90 +2.49 8.56 +2.62
Voided volume, mL 7.31+£2.40 7.92 £2.47*
Residual urine volume, mL 0.59+0.16 0.64£0.19
Voiding efficiency, % 922+2.0 924+1.6
Baseline pressure, cmH,O 44+£12 42+13
Threshold pressure, cmH,O 21.4+6.7 17.7 £ 5.9%
Maximum pressure, cmH>O 39.1+£143 30.0 £ 7.9%
Amplitude of NVCs, cmH,O 84+19 8.6+£23
Frequency of NVCs, times/min 1.9+£0.6 0.7+ 0.8%
Bladder weight, mg 753+ 134 -

NVCs, non-voiding contractions. Data are shown as means + SD. The number of rats is 6.

* p <0.05 versus pre value.
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Fig. 1-10 Pressure/flow relationship (A) in sham-operated rats ((J), BOO vehicle rats
(A), and TAC-302-treated rats (O), (B) pre (O) and post () values in tamsulosin-
treated BOO rats. The each closed symbol represents the mean value of each group.
Number of rats in each group: 9 in the sham and BOO vehicle groups, 8 in the BOO
TAC-302 group, and 6 in the BOO Tamsulosin group. #p < 0.05 in the distance from the
sham-operated rats, * p < 0.05 in the distance from the BOO vehicle. Qmax: #x KJR{it
R, BCEMA R, IVP at Qmax: i KIRIERFFOREHEAE

4. BER
F—EOMRICIBNT T, BRIZI T 2 I A 2THER @G & O R 2 L L 7o
HERFIREMWE 7 NV 2 FRT 5 72012, RINEIRIERIE TRO b D FTEIREAER (FIR
FEAR, PEIRIEIR) L MRRIEEICE R Lic, TEVREKPHZEMR 4 MR IR IT 5 THIUR
PAZEZ v FOFEMIZIBW T, BFMT T v FOFEMII T, MR AP 2 =2 7 23
BEICHDT 2R LT, SHIT, FTHREHAEET VT v FTIE BFIRT »

N &bl LT, BEPEIRIGHE O =g & B OB GEIRFELR) 235880 bitiz, [F—fE{k
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ML MEII A 27 L ERANT A —2 2 v, MEBRZFET 2 Z &

T, BEREICI T DMk & IR T A — 2 MICBENH D Z L 2B BT LT,

FPUE BRI & EIR N T A —F OBBEMEIZOWTER L, BIR

Tid, FERRESPAZEZ1F O PEIR @ TS B R S MEHR R @ 15 Bh O 838 OBEIE > 7L

TIE, MRIE N Z > TV D Z ENFHEE STV D19, 20, 22], HER G EIEE) 24

TLREEITGEOOND ZOBGIT, FEREEPAZEZ M 5 BEMCHRGO 7T v F =) &

R DREEZMTTEN IR & 7> T D LIS TV D, T2 5, THERKHZE

PERFICHBNWT, %o F 7 2B 5 Ach DRERZMEOEMABER SN TWA[19], —

7. FHEBREEEHZEEIY T L OHERTG Z W =BaficB VW T, RRRICERICBT

FRE L & PR O Ach ORGZHETCENBIZE STV 5[23-25], L7223 T, HERAD

GBI Z A5 FERESPAZERSE & THURESPAZEEIY £ 7 L OIRREAHEEIL T D

LEZDBND,

WIT ., BEREIC B 1T D% & PR /T A —Z OFEMICHOWTEZE LT, 4., 7

> b TFHRBEPAZEE T L TIE, BFINT v b L U CTRIREORI (FERIER) 23

B bz, F—EARD D5 O T AR ANHIA A =27 L PR T A —Z Z M,

BIREMR 2 RT3~ 2 2 & T, BRI 1T DAL & IR N T A —Z RICBE N & 5 2

LWL LT, —MANIS, BIZBIE R L O FEREHIEEREDIZ L A L2

T, HEIRESRERE FIXREIRPLOM RIC L > Tl & Z &b, LaL, BED 35D
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1 I3 PAZEEL OFRER T & JERIER 23 Rrfe 45 [26]0 L7225 > T, FRIBPZED H73,

HEPRIEIR DR TiE e <. BEMEOBEREEN DR TAELG LTV D EEZX LN TVND

[27], fLOFAETIE, BIZIAEKRIEIC & 5 FERESPAZERE TId. PRRBIE /) 25K

TT 2 EBBEENEINT D ZEDNRENTWVD[28], L= > T, HERAIGH 71 DK

T BRZBRIERIE A (2B 1T IR RBEOEMEETRICHHATE 2 R H 5,

ZIETOMZEICIN T, FEBIRIEPAZERITE 2 2 BRI R THF 23+ %

Wik & LT, TERRESPAZERE BHROPER T A 2 W 7o 3B e BRI B8 0 T

BT 4 =L PRI ORGRROC MR T 2 |G N H 5[19], £72, BKIZBWTY

PEPRABULE /) DMET U7 B O IMEAR I IR 2R L TV EDR H 5[29], —

J5. THEBIRESPAZEB D YRR 5 &2 OV TZBREHT B W T h L SERITICIS T 2 M s 8

DU ARG DM R U AR R O Ach WEREE N T 5 WE D & 524, 25],

L7ehi» T, SRR ) DMK T U7 FERBSPAZERSE & TERREPHZEBME T L O

REENHEEL TWD EEZBND,

BRI I\ TR, BERAIHNE /13, BEIDED S IR 2 HEH -2 DIC B JRIE N E

(B KREEBENE) SOl KRR 72 EDRENIE/NT A —4% (Schafer ® /€7 7 L) %

HWTHES LD, —FH. 1ERDIFZEICENT, 7 v M IERKEMAZEET LD R b

4

A U —RBRR 2 Tl PEIRAIGHE ) &l L 72 i i3 e v, £ 2T, R

Tl THIRESPAZEZ v MBI DHEIRIES 2 B LT 572012, #iic e FiETHRIR
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Wi /2 7fAl L. FERRESPAZEE 7L TG MR T (A 42) 25380 b 2 &

fifi L7z FEPREEPHIEE 700 b HEE U 2P R 2 W2 BT ¢ — /b RRIBEGER IS

BIFDHANG, THRESPAZE TITEK T 4 —/b FRIBISR§ 2 PEIR i D ILE 71 23

T L. =Y AR D O Ach OWERERN AT 25 2 Lvb | w201 o ok

TR DOUHEREREFE ENEL Z > TS Z 2 RE LTI N—THHD[24], LLER

5. invivo WFFETIE, TEBREEPAZEE 7 /T IV THER G )13 FEE S 2 &

BEESNTEBY ., Zhid, BAPERFERESD 2V OUUHE ) O 2 B%9 5 [30],

IHIZ, EFT Y METEHRKEMAZET v F CTIIBRAEERDRBINICR RS, T2,

TEUREPZET v FOBMAERITBFNRT v FO 56 EThH D, £z, KT

MAEEEPIREIKFT D ZEDRMONTWD[31], BIEENBEEAES L URK

RRICRET B EZES 5 & TEIREHAET v b TIERRRITRS & O KR

TR BT 2BEMNEEZBENA /R THIEST 200N TH A LEXT, ZOH

RITIEIC KD BT OFER, THRESPAZES v bO7 0y hOFED L OEEL, (3F

ffrZ7 v b XY G FEREPAZERER S 7 v Tl A0 7 vy OB F

oy bEVHES, ZOZ LT TEREHZET v bTEHBFNZ v bL Y HAEIC

PERFFAME RGN L 2R LTS EBR LT, LIehi> T, RET D, PR

WG I AMET Lo RIS BI OB 2L L T ET LV Th D B A b,
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AMZIRIE IR B2 TR BN D HEREE OFEMTER OHE —RINFE TH D o 1 MK

(Z LA m ) F, BRIZEWT, AR S D WIERE R ~OIER 24 L=k

RIEIR D2 779 721F TR <L EMEA~DIYERIC X B BIRIER DS E#EA 77 97[32],

—JF . RWFFRIZEBNT, FEREPAZEE T L CIXEIRIER 288 L7223, HRIRIEIR %

B Liedhole, —MANS, BERBIGHE I 2MET L7 BE 21T 2 R RIERIZIZ S 4

202 OFMEITEIRE SRV, 2D X 9 K TOmMRBIL, KRBT DT

DOFER, X L2 A v U RNPERHINE 2 Lo e R EFIE Lewy, £, —

RENC BERFIE I AME T L72BFIZIE, 2 v 27 7 —BlHER (DAF 72

V) BEbND, VAT I E PERIEFCHER IR T MR RICEIT 57

Fral raalNEEs 2 & THRHIEENZ®mD 5 2 ERMbI TS, LanL

BN, VAFT I F, PERFFORERRO EREREZAL TR, SHRE F2I

U L7224, 33,

I AR TP R TS B OV 4 & 2 2 BT, THERPHZEOBRR TR 2 2 #ik{5

R, THREEEREZSISEI LTV SRR H L 2 L4 e LTI, in

vitro/in vivo CHRRRZEE M E/ER 277 TAC-302 OAERNEZFEAM LT-, F DOt E. TAC-

302 1, PREESAMEPE A 27 O T2 t#E L, JHRINETES) & JRR KIS B 251/ L

MR L T AEMEE R Lz, £72. FEREAZEET VIZEBIT 5 TAC-
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302 OFEEGIL, FRD D OREEZ A FIIEICIE ST 22 LD MR OSE D Pk

PRI ) D2 HEDS D AT REME 22 LTz,

AR OIEY | TAC-302 1%, BEBEAPFRMAED cell viability DX T A2 SGET H1EH (1

PAREER) & tRRZEEMEERZA 3 5[9], ABFZEIZHBW T, TAC-302 1X7 v b

THEURKEEAZEET L CTRO LD MEIE OUEIEA 27 Lz, Z OfEHIE, TAC-302

Z K DR RETE & D WIS RAE M 23, TERIRISPHEEE T L TR LN D

MRS EOUEZT G U, fERAIC TR EIEEEIER OB ICE N -T2 2 L 2R LT

WHLEEZBND, o, BRO X 5T FERBPAEZ AT D EEHROYRY A

ZHWIZREZRFZRICB W T, R Y 1 —/v NI TICRBT D0UHE MR T LT

D Emb | R KLY % Hifk B A AR 20 D O Ach EEEREMEF L TWD 2

EDRHEE I N DM, TAC-302 DEEIZX V. T v b FEIRESAZEREBEIZ 31T D AhieH

KD Ach FEBEEAN TR IHI SN T —X HELNTWD[24], =D X 9 72 IERGE R AR

— & Z ot PERAVIRIGEN L ONRIEEEMEA 92 B 2 X8I L7 TAC-302 @

ARME & el 2 RIS 2 BRRERBR DS E il S 7o, SRR B 3, BRI O FE A

(Bladder Contractility Index ; BCI) T& ¥, TAC-302 ¥ 5-8¢ & 77 B R GREO AT

WCBWTR—27 14 (51 &HRG% 12HEO BCIHEEK Lz, Ok,

7T R ERETIE, BHRTH% O BCHEM CEL 2RO o2 DD, TAC-302 #

HRETIZ, ABRUWELZ R LTZ[34], BCI (%, 7 v b FERKHIETE T L OBERBINL
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MEDDFHIZHNZ S X B A R Y =T A =5 LEERIC, BeRIRITR & B RIR TR

OHERIGIEN BRI SN A, BRIKIZIBWT TAC-302 28 BCI ZekEL7-2 213, 4

TAC-302 287 v b FEBIRIEEAZEE T W CHEE LT PERHINHE 1 2 LT-fE R & —

BT 5, £, BIKFHEEEB & LT, X—A T A COPRDFICKT 5% 5% 12

HOPERN R AR TRE L, TAC302 & 5L 7T v R GREM CHlg L=, &

DFER, N=RA T A N TLHFGH% 12 8B OPRROERLRIT, 77 vREE

HEOBLR L A_RAEICEMEZ R LIZ[34], ZOMEIL, A TAC-302 7 » b N

RESPAZEE T VI B W TERIRBEOUGEICHO PRI b 8aE LR & —Bd D, 2

LB D TAC-302 DEFKRF X OFERERABROFE RN G, AT W THERE LT v

N FERIR S PAZEE T LN BRIRAMEME RN B WET LV TH DL A[REMERN H D Z L 2R L T

(AT

IEH 72 PEREEREIC BN T BEME~3 2 BIASEARRE 721 720 < 0 BEED> B DR

MREOMEE D HETH H[35], —HOWITEHE L, THEURESPAZEN B & DT

DIEFIZH D7D 2 EZRLTWD[36,37], T72bb, FHRKMHAET v T,

B ERERs s A 70> © O SRDMEBRBY DMK T 975 720 | IEIEAN 221 7 2 RIS PEPR B 23 5%

Bzt 0 | FERAICIRIRESEINT 52 Z L 2R LT\ D, Sk, BRIRICIS T 2 ILHE

RERYERFIETEBI O REDO 22 DA L | A RIHEEE LTz TR FHZEE 7 Lic kT

R CTErER) D2k, BEE-IRIE O BRIEDIFNTIC K 0 | Bz R BN
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RE L 72 0 | I AN EUPER @IS i€ 7 /1 & L COMARIMBIEDBLE T, AET VI

ONWTOHF =M ANELNL LD EEZBND,

INGR

BIHERA OMIE T o 2 RISZIRNER LT 2 5 FERIKPAZEN . BEAFOIRFEE Txt
BN EE & S T2 A SR PR R TG Eh O JUANZ 22 0 5 D, AWFFE TR, IUfE R~
MU HELR 875 B O AR RE I LR 2R T 7 > b FERIEPAZEE 712 Flv
e —HEOWIFEIC LY . PERABICE T DMt hive & TERRESRRE DB Z B 52N L
T2 SBIT, FFET VBT DHPIRERE N T A —Z 645 5 2 7o 2 PR 5 I 7)

AHETIEDOREICL Y | AT M THRBIGE O T 2R A 526 T, Ty M F

)

palsy

BIREEPHZEE 7 v OIGHEA ERPEIR F@is it 7 /1 & L TR A AtEZ iR L

720 MZ T, in vitro 3 X OV in vivo (2 TR E/EH ZH 75 TAC-302 % —/L

fba® e LTHWIERER, ARBET VICBW THERFINE ) OB EZ R TE - 2

EMD . AFREE TV OISR FIEBIEEI €7 v & L TORLENHERE S L

776
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F-E FARZEREIMIRELREORIMZEMLE LI-EET
v ROy URBEEELEETIVORERERE

ERAUVEM

AT, R CHERRET 2 2 F B I WEMNEE TH Y | M 141 5
ADPFTZITRE L WD LHEE S, TOBEIX, b2V EMIER CdH 2 120
SNTWD [1] . BIEAMEORIE & EITIX, 72 R a7 U B ROEMEICEE LT
%o MEAT LICHINZIREE T DARMEIRIRIE, 7 Fr by U BREFRIETHY . T R
TS RROBEIEN A IIE T 5, T Re U RERIEIL, ZEAEOBET 12
FEOFREZ b7 B33 ESMERGUERTZIE O HBIC X0 | iRt 2 R34 &
72 H[38], ZE 10 T, & _Rohir v ke flchbir s FrxI Ré
CYPI7Al HEH TH LT E T 7 rrn, BBRGUIERIZIYE B O A & T &
SHDLNENFEA I, 6 OFANL, EBEHUERTSL IR OEERR & 7o T
[39,40], ZAULDHDEINZ S 200 6T, EBIBUERTNIE TIE7T > Fa s o2/ IK
PAER) & UTIRRIEICH T AMMENAEC D [41,42] . 7T R P rosB iR E2 0 Lz
T MBEZ, PU7 v Fa 7 o RIEC X DWBEPITON T DI2H b 63, »L
OMDAB=ALEN L TR DAREEDRH DH[43], ZNHDAT=ALIIE, T

Nu 7 U2 FROMEIE, 7 Fa 7 o ZKIKo ) T2 Fige FAAL OER 7 R
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O VZRIEDAT T A AN T T OB, TV Ra P U FIE AT = A

DIEMALIR ENGEND,

AR BERME B BRI AT S I B3 2 BRI L 72 cell free DNA Ot 6, 7 >

Nwa 7 2 SAROEE NG T o N a7 25K 7T VBE RN 69 5 IR

WZBET S 2 ERENTZ[44-47], TRHOMRE—K LT, TEIT TR RO

PULEI RaedheT v Far rmiks 7 VILEANT X 2 1095 0O Rl Sz e i

BT AT v KaF U RIROIEEBEND in vitro B X in vivo T )V THEIN T

5[48,49], Bz, =PI FOEMBZEICL > TEYL a2 >0 ¥

& I FiiPEdiE (LAPC4 #lifid & DuCaP #ifid) Tix., 7 v a7 B Rnm i H

L. = P2 3 RIS DREEZMEMET LT 7z[50],

T, Ty Ra g U IR S ARERNCNT DY T REEAEALIZRT DT

PR =N SN N0 IRRIRPUED R L 2 D LS HONTEA D= AL TH %,

Ty Ru T oFRO ) T REEEELOZEERL, IO ESNRZ IR TIHIE

& EBIEENRON, BIEROZ W ERBYERSMEHIMERTSLbre BE THEICRIE &

N ZOZ R, Ty Ray s ROl Iy FiGHMAOKER)R, 7 b — HIHIC

BRITHDZ EERBL TS5,

TURBSVEEEAYT Y R T RRT Y KRS VR EROMEDTTY A

RREEEALZ RS, 72 Fu 7 FHERIIEF R E R S v, THRAR BT
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5,7y RaF U RoNY T b TIE RS YERIS LIS Tl & A EFRBLL 7203,

T R UBRERIERICRBNRDOND ZENEL . Ty Ra U Ik T

JVBHLEANC & DRI E SICEE BN 5[52].

BoETIE, BT e oA RUFZETIR, = P2 I R) ST

BFEMMEE T AL OF AMEZRET 27201, RRICTHEE > Tna 7 Fr i v

SREOEIE, 7o Ra USRIy REG RAA VOER . 7o Ra U

KDATTA ANV T o b T OFEBETNVEME L, FATHT > Fu 7 o H O

DWTHER T D5 Z & T, TOAMMERGT LTz,

Fio, BBEPUERISIIE T, 5 LT > M u S U ATz ek S 72D,

TR UZRIK T Ra UK T N R EORBEAIKT S

HVERZATHEHPLT v Fa s U Fl L LT, TAS3681 Z A& RBH¥ LT-, AF2E T,

FESE U 7= BB HIMERIN I T T v 2 W, R EmE A TH D TAS3681 D%

NI % 2 & T, ARTHIR O RS A TR LT,

2. Ak
2.1 A

LNCaP #fifid (ZZHEAT o Nu s o506 (T878A) Mttt hMaisiivmitiark) 13,

WA EFEIITERT R K O L 2O FEIR B L 0 AT L7z, HEK293 #ifg (2
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2.2

i

Sk, 77 A VA RIS XL IR E AR kKON VCaP Ml (BT

Na 7 R e N RIS BREMIEEE) (X, American Type Culture Collection 7> &I

ALTe, 7 v RaF o sBEoN) 7 o k7 BBtE= ¥ 3 RiEflE SAS MDV No.

3-14 FARERIZ. LA T O JFE TN L72[53]1h 0 &2 v =, BARAYIZIX,. LNCaP fifin

GO — N~ 0 A TR LRI, BEAER S e~ T A% A Y T VT R

N CHARIICEE L, 25mgkg D=2 P NH 2 NaE 3 » AL E®RS Li-, EEAR

2359 2,000 mm> 122 L= RS ClEGE 2 U, A2 Z2aioEX— K~ R |2

BE LT, % ROBMBREBE A 1T, BRI 2 3 NGt~ 7 2O /ER

Wbz, =Y s X PR T ORFER 2 #HERTHRIRL, 10uM D=

YHYNE I RIFAE T Tin vitro 58 L=, Z0O% 4 » HW, 10uM O HFLZ I K

171E FCE2# L. SAS MDV No.3-14 il & iz L=,

155 FAZEH

v V4 X RiX, Fidia Farmaceutici Sp.A "B AF L7z, =P LZ I K L TAS3681

(2-chloro-4-[4-[[5-[2-hydroxypropan-2-yl]pyridin-2-yl]Jamino]-5,8-dihydropyrido[3,4-

d]pyrimidin-7(6H)-yl]benzonitrile) 1%, RMEHE & CHEMRNSAIZTTER LTS D24

L7= (Fig2-1), 7YV 4 X RiX, Haoyuan Chemexpress Co. Ltd.22H AF L7, ¥ u/L
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# X Fi&. MedChemExpress Co, Ltd.7"H AF L7z, YE Fe7 A X7 v (DHT)

IE Sigma-Aldrich 25 AF L 7=,

Fig. 2-1 TAS3681 D1k

2.3 ZEEREIY

5 W O REM: CB-17/1cr-scid/scidlcl = 7 A (SCID ~ 7 &) % CLEA Japan, Inc.7> & i

A L7z, HEME CB-17/Icr-scid/scidlcl =7 A (SCID v~ 7 A, HAZ U7t 6 8

fm) & Mo, BERIE, RIBRE S TRRAXLORREY ERE B2 OFA - 7K

REZT . A0 ERT A BT A > THEM LT,

24 7Y ROXURERBEHFBEETILOETRT Y RO UEITEETILE

L TORERMEDRE

241 T ROFUZBRBRRBRETILRICEITSZT7 Y PO UZBAREELANIILDOE
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RETUFOTUZBREEHEICHT ST UHILE I FORRIER

VCaP iz . Mock X7 ¥ —F£ 72137 v R X U FIERBERI X —% T A7

=7 hL, ZUHLEZI R (10pM) TI1 AL, MRGEEYZ T v Ra s

ZRARE GAPDH D7 = A X T ayT 4 o 7L, BEEAZHR LT,

BRAERT VR a7 U SRR R B VCaP fild DLy 7 = T —FB L R—4—T vk

A DTZOIZ, WAERT » P F U2 KR T T AI T v a7 U w5 IRISENE

REANNY T 2T —BLR—%—7F X3 K% Lipofectamine® 2000 (Life Technologies

Corporation) ZHWCTHEEFEHEAL, 1| HA v FaxX— L7, Vo7 =7 —8lE

MERIE DORFNC, AT aA RRZEMP T, TAS3681 £/l ¥ L% K% 3 nM D

DHT & & HICHE/REET 1 HFALBE L7z, Vo7 = 7 —BIEMEIL, Bright-Glo®il3E %

v, BESTTOFERIZHE > THIE L7z (Promega, Japan) .

7o ROFUZRABEIRIRETILRIZCE T 2HMEERE (CxT 2T UL R

D3N RHED

VCaP fHIEIZ, Mock X7 Z—F 77137 v Fa X oS/ ERRARs 2 —% T

2727 F L7, 0.3nMDHT OfEET. TAS3681 £/-1Z= ¥ Z I F4a 3 A

A v Fa— b Lz, EFEMIEE (Cell viability) % CellTiter-Glo®A%E & v,

WEILOFERITE > THIE L7 (Promega, Japan)
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2.5

Nl

RUF L KOS UEBRRERTTFLOETRAT ¥ K07 VHITEETL

ELTOHERK

2.5.1

ZEAT7 PO URBRRBREETIVROT V FOT VR BRREEHEEICNT 55t

TIM7 > bO5 VRO R

7 Ra U mRk (B4R L702H, V716M, W742C, W742L, H875Q. H875Y.

F877L. T878A. D891Y. Q903H, H875Y, T878A. F877L,T878A. T878A, S889G.

BLX O T878A,D8IIH) %#JH T HXI ¥ —7F A3 RiL, Genewiz D AFL

7-. HEK293 fifuodony 7 25— UL HR—Z =T v A Dbz, T Rkar=

BRIGEERSINN Y T 2T =B U R—F—TFTAI REBHART V Fr s

RIRFTIERT o Fua P U RIRIEBL 7 Z A I K% FuGENE® HD Transfection

Reagent # H\WC h 7 A7 =7 b LTz,

HFE AT o N o BRI A RPMI-1640 (7 =/ —/L Ly K7 —)

2 CRRETL . 3x10° cells/well C 96 well plate (ZHFEFE L, COy A > & = X— & THRAELS

#BLZ, BFH, =P NLE I RE2E0P07 > Fa X U FB X DHT 24 well 12

I, COr A v Fax—FTHiE L, A, Vo7 =7 —BlEME% | Bright-Glo"i

AW, #ETLOE R (Promega, Japan) (27> CTHIE L7,
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252 ZEERBTUFOTURREK (F877L) FEMMAIEIEICH T HETHT7 v FAT Y

FlOzh R R

LNCaP fifa (7> R X o/t e MRS ML) 12, Lo F w4 L AR

= HWTERMTY v Nar o5k (F877L) # BT 2 BIa 28 AL, &

BT v Ra o R K (F877L) #ZEFRBLT 5 LNCaP fija (ZHAT > K/

VEARFEBIMIE (F877L)) BRZERL L 72, LNCaP fifiad K OY, A8 T v Fr s

VS SARFE BN (F877L) % RPMI-1640 E2HIIZ TR . 3x10° cells/well T 96 well

plate (ZHEFE L, COr A > F a2 _X—F TRIKEFE LTz, A, =L EI FeEh

H7 o Ra o HB L O DHT 24 well ICHRM L, CO A v Fa_X—& T 6 HREE

LT, Vo7 =7 —BiEMEE . CellTiter-Glo®iA3 2 Fv >, B LD/~ (Promega,

Japan) 2> CHIE L7,

267 FATURBHRN)T U MTRBETLORTRT v FOT UEITET

fiké LTOERM

2.6.1

T RO UREEN)T UM TEEHEEDFE (in vitro)

SASMDV No3-14 fifdz7 > FuaZrr 7 U —KIFETFC1 HEEE L, {teavx

VBRI A, M D4 RNA ZHiH L, ¢cDNA 24 A% L72, SASMDV No.3-14 #fi

Mz TAH7 > FaF oS /IR0 72 7 Fiigls+ (CDC20, CDKI1, CCNA2, and
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26.2

UBE2C) @ mRNA 3Hl% | RT-qPCR Z0#TIZ L U fiftr L7z, BIERELR OB

X, %12 GAPDH D3HLEICK L CIEH L L. DMSO FRHIMIIZ I 5 FExT

mRNA BH &% 1 & L, fAMEE L TRLT,

SET7LROFVERRBLUT Y FOFVSBAKAYT Y b 7 OREE O

(HxRATAvyFaY)

A= H > & A % % M-PER Mammalian Protein Extraction Reagent (Thermo Fisher

Scientific Inc.) Z JHWTHIH L7z, &%y & Ml B m sy 2 #fH % >~ b (Promega) @

FIEZIZAE S T, I L=, BT OEAIZOW L, v 7 7 —EBHEA (Sigma-

Aldrich) AY @ (T-PER Mammalian Protein Extraction Reagent (Thermo Fisher Scientific

Inc.) ZFHHWTHIH LTz, v AZ T yT 4 U T1E, XU EEBRE N5

To I LIRS SR E BT > TEM L72[53], £\ F8OX V& T

ize— R U7, vkEhtg, ¥ /X7 E % (Bio-Rad Laboratories, Inc. ¥ 721% Life

Technologies Corporation, USA) |ZHEE L, & A o F 2 _X— bk L7z, L7

R 27 L (ImageQuant LAS-3000 %7213 ImageQuant LAS-4010, GE Healthcare,

UK %7213 AmershamTM Imager 600 QC, Cytiva, UK) % L T4 L /37 EHitg %

B L7z, —PiikE LT, B b AR (clone D6F11, Cell Signaling Technology, USA &

721X clone N-20, Santa Cruz Biotechnology, USA) . AR-V7 (clone RM7, RevMAb

Biosciences 33 2 UF clone E308L Cell Signaling Technology, USA), & K 7' U /LT /L
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26.3

264

F b F-3-U VBT b Fu s —+% (GAPDH; 71 % 11 7 #2275-PC-100, Trevigen, USA)

HDAC1 (B X1 7#2062) BIOP-Fa—7 Vv (BHFua7#126) #HiH L,

T RAyFUREERNY T2 kT driven HIRBIETEREDEEE (in vitro)

SASMDV No.3-14 iz 7 Fa 7 U —EEMfC¢.3.5.7.10 u M @ TAS3681

LRSI RELBIT, 6, 9 AW ¥ a— h L7z, HEEHIT3 AT LIS

MR U T2, FFEHEGEIL. CellTiter-Glo®a3E & T, ALEE% 3, 6. 9 H HIZFHEE L

7=. FJtiE. Multilabel Counter (Wallac Arvo-HTS, Perkin-Elmer #84) % i\ CHIE

L7,

7Y Ay UREENY T 2 b7 driven HRIIETEREDFEME (in vivo)

SCID ~ 7 2% 6 W TEE L, SAS MDV No.3-14 fifa % 2 Fixgs L7-[53], i

MEFHEME 2R3 5 72912, SAS MDV No.3-14 fila BB 4 H T 28 % |

SRR AFE S ~130-250 mm3 |25 U 72 HF 5 CL SRS UC 1 H BICHE/ES

2B 15, TAS3681 F7/-IZWM (05%t Refo7a L AFlin—2 ;

HPMC) # 1 H 21[0], 14 HERR Q&G Lz, BEEARBEB L O~ T ADIKEZE 2 |4

AE L7z, JESHARE (mm3) (3. (AXB?2) /2 THEHIL, &L, 2IT. AR

FOBIIENENEGEORERB I OREEZETH S, 15 H H OMXHEE AL, 0

HE OEEARE (TV) 2%+ 5 15 HHOEEAREOLE LTEHL-, 1 HEE

15 H HICEm MR SRR L, 196 2 78 L7z, 1fyE o ORI IR BRI (PSA)
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1L, PSAELISA % v (4 # 1 Z#DKK300, R&D systems, K[E) % H\T
FEEF OBMABIWE S THEL, ZOF7 — X 2 AW T PSA lbZ2HH L7, PSA It

X, 15 HADOE Y700 PSAEE A2 1 HHO PSA B CTEl-> CTHEI LT,

3. #ER

31 U rFASUZRRKRBRERBICLSATMT7Y FOSTUEIHEETILO
BE
T Ra g oS ROEEIFE L L PEE L, = L2 X RO A 1 = XL L LT
HINTNWD[44,45], 2T, T PFLE I RRT > Ra U FRREEHICE 2 5
T Ru b U SRR B O B A PR, VCaP fifa (BFAEMT o Nu U SR
BtE e NESZESEMRR) (2, 72 Fa o BIRE RV B ORBR T ¥ — L Bin T
BALRER, 7 Fabd oKy X7 BOMBNEBREN®mED Z LRI N
(Fig.2-2), £7=. 7 v Fa b U RRFEIFEL VCaP Mild CTlix, DHT I L5 7 v ki
72 AR OERGIENEAL & IR A B L 0 b 2hRAIC e S vz (Fig. 2-2, Fig.
2-3), TUYLH I NI, B TIL, DHT IC X 57 > N a7 U SRR EF Lz
FERICHE L2, 7 v Fa 7 o2 A RE B T3+ RBEDRA R o e
o7z (Fig.2-3), 7o, =¥ Z I NiE, ML, DHT ICKVFEEEAT R
1 B R RIS & SE AP LAy, T v R e U AR EE SR Tty
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REDRB A SN~ T2 (Fig. 2-4), —7J7, TAS3681 X, #HMlas 7T Fur %

RARBRIZEBAIA O 2BV T, DHT ICX B 7 v Rua b o2 RAKEE GG & HEgl

NRNCIHE Lz, 2D OFE 1%, TAS3681 TR L7-7 v R a7 5 n g

BUAEIZ 31T 5 AR BB EOWRAD & —Z L T (Fig. 2-2),

Mock vector | AR vector |
AR - W —
1.0 04 13 1.8 0.9 20

GAPDH — A — . — —

DMSO  TAS3681 Enz DMSO TAS3681 Enz

Fig. 2-2 Effect of TAS3681 on AR protein levels in AR-overexpressing VCaP cells. VCaP cells were
transfected with a mock vector or an AR expression vector and treated with the indicated compounds
(10 uM) for one day. Cell lysates were subjected to immunoblotting for AR and GAPDH to confirm
equal loading. Numbers below the AR band indicate AR protein expression relative to that in DMSO
control cells transfected with a mock vector. A representative experiment (of 3) is shown. Enz:

enzalutamide
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Fig. 2-3 Effects of TAS3681 and enzalutamide on AR transcriptional activity in AR-overexpressing
VCaP cells. VCaP cells were transfected with a mock vector or an AR expression vector, and the
pGL4.36 luciferase plasmid and incubated for one day. The cells were treated with TAS3681 or
enzalutamide at the indicated concentrations with 3 nM DHT in steroid-depleted medium for one day
before luciferase activity measurements. Results are expressed as mean + SD. ** p < 0.001 versus
DMSO-treated cells using Wilcoxon test, #p <0.05; ##p < 0.01; ###p < 0.001 versus DHT treated cells
using Dunnett’s test, bb p <0.01; bbb p <0.001 by Student’s ¢-test.




70000 -

60000
50000 - Aok
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T 40000
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3 30000
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10000 A
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Fig. 2-4 Effects of TAS3681 and enzalutamide on the growth of AR-overexpressing VCaP cells. VCaP
cells were transfected with a mock vector or AR expression vector, followed by incubation for three
days with TAS3681 or enzalutamide at the indicated concentrations in the presence of 0.3 nM DHT.
Results are expressed as mean of triplicate wells = SD. *** p < 0.001 versus DMSO-treated cells
using Student’s t-test, # p < 0.05; ## p < 0.01; ### p < 0.001 versus DHT treated cells using Dunnett’s
test, b p <0.05; bbb p <0.001 by Student’s t-test. Enz: enzalutamide.

\y

32 UAVIFHEMUDERR T PO UZBRRBRIZLDIEITMTUR

A4 BT TILDEE

TvRu g FROERIT, 7 Fu S URNC KSR T THEITT 5 BB T

M7 FaF ARG 2 BE L0 b HER RO L D[44] o ABFFETIL,

T877A, W742C, FR7IL 72 E DV H > REEEENAL AR T > Ra o BRIk 5

W7 RaF o RosEsds, 7o Rar U nBELy 729 —F¥ LiR—Z —Eln %

54



AWM =2\ N T VAT 7 F_XR—=v a7 viA 2 HOTHZE LT,

DHT JFEFEETIZHWT, TI=AME—RD TV ATV FR—2 53T v T

E, T PE I RREFRT o Ra s oz mk (F8770) IS LT a=A e L

TERL, =T, EANLVZIRNLE ReFxF Iy I NE, ERENERRT 8

0 AR (W742C) E BRI Y o Ra a2 /K (T877A) 12X LTy =% |

ELTIEA L (Fig.2-5), L2xL7eA3 6, TAS3681 1%, DHT FEMF(E FlcBW T,

BLIEITRCOEEMT  Ra o ZRIRIC LT =2 N7 a7 7 A )V &R

X7emot, FE . DHTGEFCO R TV AT 7 FR—2 3 07 vbATHREEOR

ROFFOHL, TAS3681 DAH, fhBR LI R TOLERMY > N7 U2/ RIH LT

pure antagonist & L CHERE L7 (Fig. 2-6),

S DT, HERERIIZHRFEMT T BT Y T MG EMLOE R T > R f o Z /KD

UA MZ&, &HIT 10 % (L702H, V716M, W742L, H875Q. H875Y. D891Y. Q903H,

H875Y/T878A. T878A/S889G, T878A/D891H) F THLIE L7-[45,54], TlzikBR L 7= 3

DDEFRT v Fa BRI T, MOERT > R 7 o 25 K G Rk O 7

0B AT, FERMT v Na b o RIRICRE 2 EE 2 R ET 572912, DHT O

PHWIMERE-Lx0ns 10 EOLERMTY v Fa b o SRIEOR G2 Lz, 13

FEDOERMT v Na P o RIKOIREIEMHALIZRT 28517 Ka 7 A (TAS3681,

TUPNZ IR T NVE IR Zuns I R) ORhRE T ICs 2 HH L7z (Fig.2-
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7, Table 2-1), =2 PN X I KETRNLZ I RiE, BEMT o Ko X o2 R/IK

(F877L/T878A). (H875Y/T878A) B L' (F877L) iIZxfLC7 I =A MEAZRLT=

(Fig. 2-7), #u/L% 3 Rix Ty Rar UK (VileM) LERAIT v Ko

TR (H875Y) ICxt LT =2 hahik&r L7z (Fig. 2-8), — 7T, AHF4E

BT, TAS3681 1., IBIIOERA T o Ra X U FRICH L ThL 7 =2 MEF

BRI IR0l

Wiz, BEAT o Ra o2/ K (F877L) 4L EICHBLT 5 LNCaP fifn (2854

T R U BZK (F877L) RBIMIY) O Rd 5= I Koot s

AT, PN I RET IV E IR, B OB 2 I U723, AR @

SN Hiz, EORETYH T Ra R U K (F877L) FEEAML DG 4

Ml CE otz (Fig.2-8) [42], TNHDFTRZRET LD E, =P ¥ I Rk

ChET 07y FaZ i, BRICEET DY FY REEEEMNEREA T v e

TUOZKRIG L T—H7 A=A M LTHREET 2 Z LAV EN D, RIT, B5EM

Ty Ru s Ui R (F877L) FEBUMIE OMEFHIMEIZ 31T D TAS3681 DA %N % it

L 72, DHT f#7F F CT? TAS3681 ALBR T Bliffn & A HR T o R a7 o5 RIK (F877L)

FEBLMNE O 7 DG 2 58 71 70 F BARAFRIICHN L7z (Fig. 2-8), T HDMR %

WA 5 & TAS3681 (X AEAFS X OWERAICEI®E T2 U I RREGERME IR L

TT v a7 U BKO pure antagonist & L CTHERET 5 Z EAVRIB S LD,
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200000 - mDMSO
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180000 - 77 pHydroxyflutamide
H 4 I mBicalutamide

— 160000 {4 — B Enzalutamide
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& ]
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Fig. 2-5  Agonist activities of 10 uM hydroxyflutamide, bicalutamide, enzalutamide, and 3 uM
TAS3681 against wild-type or mutant ARs; HEK293 cells were transfected with expression vector of
wild-type or mutant AR and pGL4.36 luciferase plasmid and incubated for one day. To analyze the
T878 A mutant AR, LNCaP cells were transfected with pGLPE luciferase plasmid and incubated for
one day. Each cell was treated with the indicated compounds in steroid-depleted medium for one day
before luciferase activity measurements. Results are expressed as mean of sextuplicate wells + SD.

#p < 0.05; ###p < 0.01; ###p < 0.001 versus DMSO-treated cells using Dunnett’s test.
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Fig. 2-6 Antagonist activities of hydroxyflutamide, bicalutamide, enzalutamide, and TAS3681
against wild-type or mutant ARs; HKE293 cells were transfected with expression vector of wild-type
or mutant AR and pGL4.36 luciferase plasmid and incubated for one day. For analysis of the T878A
mutant AR, LNCaP cells were transfected with pGLPE luciferase plasmid and incubated for one day.
Each cell culture was treated with the indicated compounds with 1 nM DHT in steroid-depleted
medium for one day before luciferase activity measurements. Results are expressed as the mean of
sextuplicate wells £ SD. ** p <0.01 versus DMSO-treated cells using Wilcoxon test, # p < 0.05; ##p
<0.01; ### p < 0.001 versus DHT-treated cells using Dunnett’s test. AR, androgen receptor.
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Fig. 2-7 Effect of TAS3681, enzalutamide, apalutamide and darolutamide on the transcriptional
activity of mutated and wild type AR.
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3,9.49, 30 uM of TAS3681, enzalutamide, apalutamide, or darolutamide in the presence of DHT.

Cells were subsequently harvested, and luciferase activity was determined. Results are expressed as

the mean SD (n= 3). # More than 5% increase of relative luciferase activity (% control) was

observed at 30 uM compared with that at 10 pM.
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Table 2-1 ICsp values of AR antagonist against mutant and wild-type AR activation by DHT

ICs0 (MM)
DHT (nM)
TAS3681 Enzalutamide Apalutamide Darolutamide
WT 0.1 0.099 0.088 0.071 0.044
L702H 1 1.985 1.522 1.232 4.126
V716M 0.1 0.039 0.035 0.048 0.017a
W742C 0.1 0.084 0.284 0.289 0.0482
W742L 1 0.048 0.431 0.087 0.033a
H875Q 0.1 0.158 0.104 0.037 0.058
H875Y 0.1 0.030 0.026 0.058 0.083a
F877L 0.1 0.008 0.0032 0.0052 0.045
T878A 0.1 0.022 0.041 0.037 0.172
D891Y 0.1 0.027 0.102 0.195 0.240
Q903H 0.1 0.122 0.158 0.118 0.109
HB875Y/T878A 0.1 0.022 0.0372 0.0982 0.303
F877L/T878A 0.1 0.058 N.D.2 N.D2 0.628
T878A/S889G 0.1 0.017 0.038 0.042 0.516
T878A/D891H 0.1 0.019 0.091 0.147 1.778

ICso values were estimated from luciferase activity (% control) using XLfit® version 5.5.0.5 (ID Business Solutions,

Guildford, UK) . a More than 5% increase in relative luciferase activity (% control) was observed at 30 yM compared

with that at 10 uM.

N.D.: not determined
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Fig. 2-8 Inhibitory effects of TAS3681, enzalutamide and apalutamide on DHT-induced
proliferation of LNCaP (left panel) and F877L-expressing LNCaP cells (right panel). The

cells were incubated for six days with various concentrations of TAS3681, enzalutamide,

and apalutamide in the presence of 0.1 nM DHT. The dashed line indicates cell viability

in the absence of DHT. Results are expressed as mean of sextuplicate wells=SD.

337 kAT URBHRNYT U MTHREIOYILAE S FTHEETIVEEEROE

FL7oROFUZBERN) TN T OEEEEM (in vitro)

AWFZETlE, LNCaP fifaz VT, invivo L FTRBE L =L 2 2 REG5#% B L%

DD invivo EIIZ L Y . SASMDV No.3-14 #ERE & 832 L 7= fiiakk 2 FHv 72 53], 7

VR FUSERIEANY T 71X, CDC20, CDKI, CCNA2 B X X UBE2C 72 ¥, 7 K

B CRRRPRE T 0BT LIFR R IBEFREALHT T LMo TEY

[55]. SASMDV No.3-14 THZiLH DB FHILA, LA LTWVD Z LRI TY

Do INOBITFIBN, AMIIZBNTH T » Fa b U2 /IR KX 5 BB 2% 0

RNWZ L HMERTHIOIC, Ty RaF U IR0 ) o RTH5H DHT L7,
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ZOFEF, CDC20 Z 1T UOMFT L7242 TO mRNA BH L VB L RnoToZ &

O, TV RuelF U2 R E TR DM EZZ T TnD Z R Enie (Fig 2-9),

F7-. =P E I R, SASMDV No3-14 flJI CTRELT AT > Fua U5k 81

72 b T OUEBHERE~D B A RS LT/ R, CDC20, CDKI, CCNA2 ¥ . O UBE2C D

B TRBWCEE LW ERHLNE o7 (Fig. 2-9), ZOZ EnD, =P

Rid AR NTT > Fa 288U 7 2 b 7T OERGRERE & FLE sk 72 2

771

ENHBINE 5Tz, —J7, TAS3681 (X, DHT 1£7E F & 5 WIEIEFIE FICB W T, 7
Ra 7 UKoY 7 v N T OFERBE T RBZBEE IR T 872 (Fig. 2-9).

Wiz, BET7 VP U SREBIOT VY RaF U o) 70 b 7 OMENFEEL
~OILEMOFELZTM LTz, ZOMEK, =P 2 I NI, 2R7 Vv Fu b/ Uik
BLOT Y FaF o2/ ) 7 M1 ORI, B LRV EBRHLNL o7
(Fig. 2-10, 2-11), —J5, TAS3681 X, 2R T ¥ Ru U FEKE T T, 7 Kk
TN T o N T OFEHLE A BRI S ¥ (Fig. 2-10, 2-11),
EBIL, BRT Y R v ZREB LT v RaF U 8]0 70 k7 OB
TESDILEM OB O T LTc, BET V Ru b/ U BIRITHIRE & ot <
RSN, T RaFrZ o) 7o MIBERO X 5 ICEICKICREL T\t
[56] = HNE I RIET v RaFUEZFERAN) Ty NOBKIZBIT 8B ELET VR

1 o SR OMIE B X OISR T 2 RBUCEE L 5 2 2o 72 (Fig.2-12) . *FHRAY
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(2. TAS3681 X KT v Ru X UZRFIKET v Ra X UERIKAN) 7 v hORBEZ TN

ZNO R TR ST,

EHZ, =UPH 2 RiE, SASMDV No.3-14 O 8 L 2r o~ 7= (Fig. 2-

13), SEATHWRZEIC 1T D siRNA & T2/ v 7 20 BRI T, AROEIEN T > K

0 USRIRTE T TR T RS BN T R TIZHIEGFELTWD Z &k

HENTWA[S]Z Enb, AL, 7o RaF oS /7o b7 BBk S

UYL Z R RiitEE R T EEZ BT, RRAYIC, TAS3681 X7 v Ku 7 U2 kN1

7 v b OFRBLEM FEM & FEREEKICI VT, SAS MDV No.3-14 OffaE5E 2 #H] L

7

347 AT UERBERNYT U NTREIVHILE I FEETILEHERDE

FE L TAS3681 DENMEDEHE (in vivo)

Ty Ra B EARTT T RARNIEET A A ANWT, mUP L Z 3

Rad g A5G LIsfiR, = P2 3 RIS DM S THE O 1 THEGRE ST

WA[53], AWFETIE. & 512 TAS3681 DIEET /LRI IT D HMEEFHLT 5729,

SAS MDV No.3-14 #lifid 2 f2 TS U 7= 28V SCID < 7 A2 TAS3681 2 1 H 2 [A],

14 BRI OHEE L72[53], ~ 7 AITHIT 5 TAS3681 O8] (3.63 KffE) =% L.

TAS3681 1%, 1 H 2 [0 OG5 L7=, & TAS3681 &5-8F (7.5, 15, 22.5mg/kg/H) D

YRR SIS & IR RE DO B ARTE O (T/C ey %) 1X. FNEH 64%., 41%. 24%
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ThHolz, TRTORGEITBV T, IRBERE & 4 TAS3681 B & O Y EEAFE O =134

SHRHICAEE TH -T2 (p <0.025) (Fig2-14), FEEOEHNL. TAS3681 % 15 mg/kg/H

Beh LU7m~ 7 A 10 JCH [ JC, 31N TAS3681 % 22.5 mg/kg/ H#%5- L7z~ A 10 L

3PLCEIZE SN (Fig. 2-15), TAS3681 D H-1%, SASMDV No.3-14 5 %67 5 L5

SCID ¥ 7 ZIZHW T, HEKFIIZIIE PSA LV 25| &# 2 L7z, TAS3681

Z 15 BLO22.5mg/kg/ HEG- Lo 6 5 14 HEORX—Z T4 U6 O] PSA %

(LR DOPRBERE & TAS3681 MiRE & OZEITFHFHFIICHE TH - 7= (p<0.025) (Fig. 2-16),

AWFFETIL, BREIL 7S (15 HH) ICBT 28R TV Fe 2B KRB LT Fr

BRI T N R BEORBE T = A X T 1y METHNT LT, Fig. 2-17

(R LIS, REBEAIEG BT 22Kk V Rl U ZFERBLOT » Fu s

BARNRY T o B E R DB, TAS3681 12K » THEKFEMIIET L, b

DOFER NG | TAS3681 1T VL& I RMEFINZRIES ICx L, g oeET v R

O VEREBEIOT Y Rl S REN) Ty N U RTEL_LVOE T2 H

B PUEEh R A RS D 2 LR ST,
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Fig. 2-9 Effect of TAS3681 and enzalutamide on AR-V7-related target genes in SAS MDV No. 3-
14 cells. SAS MDYV No. 3-14 cells were cultured under androgen-deprived conditions for one day and
treated with DMSO or 7.5 uM of TAS3681 or enzalutamide in the absence or presence of DHT for
one day. Total RNA was extracted from the cells, and cDNA was synthesized. The mRNA expression
of UBE2C in SAS MDYV No. 3-14 cells was analyzed by RT-qPCR analysis. The level of each target
gene was normalized to the corresponding expression of GAPDH, and the relative mRNA expression
in the DMSO-treated cells with-out DHT was set as 1. Results are expressed as mean of triplicate wells
+ SD. Statistical significance was analyzed by Dunnett’s test, #p < 0.05 versus DMSO-treated cells in
the absence of DHT; ##p < 0.01 versus DMSO-treated cells in the presence of DHT. CDC20, cell
division cycle 20; CDKI, cyclin-dependent kinase 1; CCNA2, cyclin A2; UBE2C, ubiquitin

conjugating enzyme E2 C.
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Fig. 2-10 Downregulation of AR-FL and AR-Vs protein expression in SAS MDV No. 3-14 cells ex-
posed to TAS3681. SAS MDYV No. 3-14 cells were exposed to TAS3681 or enzalutamide for one day
at the indicated concentrations. Cell lysates were subjected to immunoblotting for AR (N-terminal)
and GAPDH to confirm equal protein loading. Then, AR-FL and AR-V proteins were detected by
assessment of luminescence over a short or long period, respectively. A representative experiment (of

3) is shown.
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Fig, 2-11 Downregulation of AR-V7 protein expression in SAS MDV No. 3-14 cells treated with
TAS3681. SAS MDV No. 3-14 cells were treated with TAS3681 or enzalutamide for one day at the
indicated concentrations. Cell lysates were subjected to immunoblotting for AR-V7 and GAPDH to

confirm equal protein loading. Enz, enzalutamide; AR-V7, androgen receptor splice variant 7.

67



Cytoplasm | | Nucleus
TAS3681 Enz TAS3681 Enz
bMSo (um) (um) ~ DMSO (uM) (M)

B-tubulin

HDAC1

1 3 5 7 10 10
AR-FL -

AR
AR-Vs

g == 102 kDa
.
4 = 76 kDa

== 52 kDa

— = 52kDa

Fig. 2-12 Effect of TAS3681 on AR-FL and AR-Vs protein levels in nuclear and
cytoplasmic fractions. SAS MDV No. 3-14 cells grown in androgen-depleted medium

were treated with TAS3681, enzalutamide, or vehicle control for one day. Levels of

cytoplasmic and nu-clear AR-FL. and AR-Vs were assessed by WB analysis. WB of the

nuclear and cyto-plasmic fractions was performed with anti-HDAC1 (nuclear) and anti-

B-tubulin (cyto-plasmic) antibodies to

representative experiment (of 3) is shown.
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Fig. 2-13 Effects of TAS3681 and enzalutamide on the growth of SAS MDV No. 3-14 cells.
SAS MDV No. 3-14 cells were treated with enzalutamide (left) and TAS3681 (right) at

the indicated concentrations for 3, 6, or 9 days in an androgen-free medium. Results are

expressed as mean + SD (n = 3).
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Fig. 2-14 Antitumor effect of TAS3681 in castrated SCID mice implanted with human
prostate cancer SAS MDYV No. 3-14 cells. SAS MDV No. 3-14 cells were implanted
subcutaneously into the right flank of castrated SCID mice. Vehicle or TAS3681 (7.5, 15,
or 22.5 mg/kg/day) was administered orally twice a day for 14 days. Results are expressed
as mean + SEM (n = 10). *p < 0.025, ***p < 0.0005 versus vehicle group using Williams’
test.
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Fig. 2-15 Individual tumor progression with the administration of vehicle or TAS3681
in castrated SCID mice bearing human prostate cancer SAS MDV No. 3-14 cells.
Waterfall plots show tumor progression in each of the mice between days 1 and 15. A

representative experiment (of 2) is shown.
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Fig. 2-16 Effect of TAS3681 on serum PSA levels in castrated SCID mice bearing SAS
MDYV No. 3-14 human prostate cancer xenografts. On days 1 or 15, blood was collected,
and serum was prepared. The PSA ratio indicated a fold change from the baseline after
14 days of treatment. Results are expressed as mean + SEM (n=10 mice in each group
except for vehicle group; n=9). A representative experiment (of 2) is shown. *p < 0.025

versus ve-hicle group using Williams’ test.
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Fig. 2-17 Downregulation of AR-FL (left) and AR-Vs protein (right) expression in

tumors of castrated SCID mice after treatment with TAS3681. Tumors were harvested

on day 15, and tumor tissue lysates were subjected to immunoblotting for AR-FL, AR-Vs,

and B-actin. The expression of AR-FL protein or AR-Vs protein in tumor tissue was

normalized to that of B-actin, and the relative AR-FL and AR-Vs expression in the

vehicle-treated group was set as 1. Results are expressed as mean = SEM (n = 10).

AR-FL, androgen receptor full length; AR-Vs, androgen receptor splice variants.
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OTHDHI EEREBL TS, RIZ, =Y Z I RiPEEORRE & LT, AR @FIF

HUZHIE L7-, TAS3681 1%, MIJAND T > Rua X vk 2 R 7B L~UL AR T &

. BB LT v P b o m iR B O 5128\, DHT Ik 57

R 7o BRI GIE ML X O e 2 ) RIS E Lz, 2 b ORERIE,

TAS3681 N7 v K7 o RREEIFBICH L TRABIHER T2 2L TED,

Ty RurUoZRRERTIERCE D T Fa S Uik T o2 A= X MER & 431

FHTEZ LI DEZ BN,

RIS, BRICB VT P2 3 R Z 8§ RN ORI O —o L LT P

ZIRNT A=A MEDDL Y T FEGTMOERIZEIR L, ko7 Fa s

VERBARD ) I RREGERLOZE R AT D AN E 7 L (WT742C, T878A) 12

LT, =Py 3 RIS LR LZ[58], ABEICH T, BRT v Fa sy

SRR (W742C, T878A) ZEA L7k 2 W LR —%—7 v A RIZBWTT

VYA I RE, T T A MERER LT, 2O EiL, AT OE R L —ET
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