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ARHGAP29 expression may be a novel prognostic factor
of cell proliferation and invasion in prostate cancer
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1. EE

AR IR O BHEOREBERT2HFE, BETRHRTLHFRIMNET 5 EMEEE
Th D, FATETH BB M1 SR 12 % L ClX androgen deprivation therapy (ADT)
DIBBEDEMRE 72D, FDE L ADT ISk L CTHBUME & 72 © £ BB BTS2 RS
(CRPC) 1ZB1TT 5., U, CRPCIZHTT D HHRIREENZEURTE Sk D IRFEIRIR M
RS> TWBIZHEDLLT ., TEARERIFIECTH S, Androgen receptor (AR) signal
DAL AN AR 1T 5 BEBIRPUE OB ICELEST A5 Z L ITm o TV A M, KiE
D ENREZL, BINIREDOERA = X LDFANPE TN TV D,

Yes-associated protein (YAP) (X. Hippo #&¥E CTHIOLAY &% E 2 B 7- TR 5 4% K
FTHY ., ZOIEMECITHIEETE & B2 T 5, YAP OIEMA LTk~ 72 EMEfEE
THEINTEY ., BEEOEERERL LOCRBERICEEZ KT, W OO EE,
YAP DFEILNRINIRE & BEICEE L TWADZ E 2RI LTV A, & 512 YAP 1T Rho
GTPase I&MAL 4 /X7 & 29 (ARHGAP29) %1 L CHEREE#IZESHE T % F-actin DARE
EALZFAET D2 EDRALNCR->TEBY, BEMBEEICIE VT ARHGAP29 23 O #x
BIZEE L TWA Z ENREBEI TV A, ARBFFE ClE, 7RIS MR (22Rv1, LNCaP,
DU145, PC-3) |23\ T ARHGAP29 DIEEEREHT 21T\, ARHGAP29 D FEELAN Ax & 1K\ LNCaP
5 LN DUL45 #BAEC ARHGAP29 O 7 v F L ¥ o L—3 3 VNI EEFERE . 1RHRE 2R
HTDHZERALNI LT, KRHZ, BEH L~V 23 S &L PC-3 fliiE T ARHGAP29 %
oI H T BT LT, MR S EEN KRB TBZ ERNbrols, 51T,
RIERIRTSLARYIBRIT 232 1) 72 133 ANDEFE NS OERO GEMHBILFE %2 FEhE L T,
ARHGAP29 383 & B B D T RICHOW TR EL BT L& 2 A, L BfE
Hriz X 0 . ARHGAP29 |4 FHI A G OMS. L7 PHRETFTH D Z RS
7= (P=0.0123) , 2 HDOFERIL. BTSRRI T ARHGAP29 AN IETERI 72 T4 T
BIDONA F~—Tp—L700 | FTIRFENERDAEMENH L Z LN RINT,

2. WMEOE =

Globocan |2 & % &, 2018 FFIZITRIMIREN SR OB HOEHERD 2 ZHHIZE
WVERRIE B8 (59 950 5 AN DFTHRFER D 13.5%) TH Y . 5 FBHICZWIETRK (K 540
TNDIFLED 6.7%) &> Tn5 (1) , EITHE 72X ORI AR E BE 1T EE .
WD T v FaZ o EEEE (ADT) X< T 5, 7272 L., ADT I%, E#ficH
STELNLDT A MATa U RHERISN TV AICH b LT, B IREOHEITA
SEEICIEIT A IR TH D, ZOERBICE S mRINIRE L. BEBIBUERT IR
BB (CRPC) & REIEILD, CRPC DIEERICIZIWV K OO KRN AR I N THN., 1HEE
OFFEPHE 2 2B 53, CRPCITKIRNE L CTEMMIREETH S (2) . 7/ A
BEITRI ARV IR — R b 0T, I EIEREELT EENHELRT
ARSI IZBIE L T % (3-8) , IEEMGIERF CTdh D PTEN (9, 10) 1%, AISZREE
DT v Fal oZR/E (AR) ¥ 7 FriE (11) 2T 5, AR > 7T rEDOEA
. BISZAEE IC BT 2 EHIMEOEEICEEL TWAZ ERmbhnTung (12) .
L ULVHINLARE DT A D= XA L E R RER/IITHEATE TV R VORBIRTH B,
1990 HARLIKE, Hippo ¥ 7 F VAR B DS EBEIIS] o 7 F VR R & L CH L
I XN TC&7-, Yes-associated protein (YAP) X. Hippo #E CHLAY R &RE| 2 B7-
L., BV IREZ BT & F S EREOMIEE, k., BLONRELHAEH T 5 2 L2
HNZ72 5 TWA (13) , B REIZIB W TS, YAP O&EZELN . £ D1k & i~
~OERBICEHEL TWAB Z N RENT (14,15) . £72 YAP O HIT, EBEGMHO
AN A D EET o R 7 IR R E e MRS IR AT OB FEICERE T 5 Z &



HHA LM ENTWS (13,16) ., YAP X, ECM DOREEEZ N LT AL /) b T AKX T
a Il LoTHEMH SN Z R unTWa (17) o YAP X4 E D Rho GTPase &M
{2 )7 (ARHGAP) IZFEBT A Z LR EN TR . —H8D ARHGAP 1% YAP D=~
T A —LRARINTWS (17-19) . Rho GTPase JEMALZ > 7327 'H 29 (ARHGAP29)
L. BEICBWT Fractin/ Gactin ORFEEZDO X A I 7 A2 b3 E 5 LI
X0, MEEKROFESY EMEBEHOREL LT ENRHALCSRTE (18)
L2l s, ZHETOE ZARISLEREEIC DUV TIE ARHGAP29 DIEEEIZRA TH -
77,

3. BHHY

AEFZED HE9IX in vitro T ARHGAP29 D ALE| 2 fEEH L. EERMAEZ AW T, YAP b
6m@Ammm9@%ﬁﬂmjwﬁw%%kﬁﬁbfwéwkgﬁ%@J#é;kf
H5,

4. FHiE
(1) %5

In vitro i#HTIZ-DUWTClL, American Type Culture Collection (ATCC)2>HEEA L
77 4 D OFISTIREE M (22Rvl, LNCaP, DU145, PC-3) Z W 21T - 77,

B R AR R 2 FH LT E AT I2 DU T, 2000 4 11 A5 2016 4E 9 Bl T Cilia k=
= ER IR IR el CRRIBBI RIS IR 2R RIT 2 2 1T 7251 133 AoREZ XSG E L-, T
RTORBEITHREFERNCHINLRE L2 Sz, 3EMREE OB % tablel IZRT,
AT O RFRFEREZHREROMEEZEESICL > TEB I, FRICEFEIN
I _RCOBEANSLEBCELEZSN VT —Lb Fartvr v a5,

(2) FHik
Immunohistochemistry

R~V CEEB LT 7 0 EEEREAR Z -V T H&E Befads O fE
% (IHC) Y x{T-o7-, W o>V T, EX3un DY FEZF L o TS
7744 L, =& ) — )V ThK%, 0.3%@EE{bKSFE/ A & ) — AR 2 W T 10
PDEIRTA o FaX— Lz, RIZEIF % 0.0IM 7 = FeiRE R (pH 6.0) T 1574
f~A 7B L, 7 uvx ZEiKR (IMUNO SHOT; Cosmo Bio Co., Ltd.) % H
WCEIR T 30 03— L7e, IRIZ, — R PUfA [anti-ARHGAP29 HT{K (1:200 dilution;
cat. no. HPA026534; Atlas Antlbodies) F 72013 anti-YAP Hi4& (1:200 dilution;
product no. 14074; Cell Signaling Technology, Inc.) ] Z/Nz T, 4CTC—HWeA
V¥ a2 _X— kL7, fEW T, R (N-Histofine Simple Stain MAX PO MULTI; cat.
no. 414152F; Nichirei Biosciences, Inc.) Z{EH L T. =EIE T3040 A »F a2
— s L7,

THC Yefa Z 3ifli+ 57010, AFZETIIH 2 a7 2R Lz, BEICHETS &,
K armdh O@E‘Jﬁé?ﬁ%’ (x100 f£3) T5H00 B2 HIEEMIAE LY ML
THMHEMEO N N—E 7 =23 L, ME GRS Y 3, PREICHRE 2, 55<
et 1) ZFLCHAaT % 0~300 O#EEFHCHH L7z, 2 AOMS L7-HF3EE (KS
EH) NRaTEREL, A aTERRRAITICRE L, HAaT70hy M4
71X, ROCHIRIC L > TRE LT,

)OI EGUVENTFTUVRT 2T a v



PC-3 #RKRIZ DUV TIE, Life Technologies 725 A L 7= si-ARHGAP29 & = | 1
— /L siRNA Z 5 T, Lipofectamine RNAi MAX (Thermo Fisher Scientific. Inc, )
EERALC, Batrx/ v I X7 LT,

LNCaP & DU145 MHAGERIC DU Tldk, Addgene, Inc. 2> HEA L7z ARHGAP29 FEL 7 2
A X K& Thermo Fisher Scientific, Inc.2>5BEA L7z pcDNA3. 1-empty vector 75
A RZHWT, X-tremeGENE HP DNA transfection Reagent (Sigma-Aldrich; Merck
KGaA) ZfERHLC, BEFEZ NT VA7 ar L,

DU145 FHREARIZ DU TCIX, Amaxa cell line Nucleofector Kit L (& u /&5
VACA-1005; Lonza Group, Ltd.) ZfHL, =L 7 hapKRL—v R VAT LEZN LT
TITAIRDNTI AT 27 v arwiToT,

mRNA & B HBEOEEMFMIZ. £ 24 Western blotting & RT-gPCRIZ & - T
IThivE LTz,

WER B E B PCR (RT-qPCR)

iScript Advanced cDNA Synthesis Kit for RT-qPCR (B & v 7} /3—1725037;
Bio-Rad Laboratories, Inc.) ZfE/H L T, &I MAEEE (22Rvl, LNCaP, DU145,
PC-3) 7Bl L7z mRNA & #8525 L C cDNA & {ERR L 72,

EERY 74 A4 L RT-PCR . TagMan universal PCR master mix (Applied
Biosystems; Thermo Fisher Scientific, Inc.) ZfEH L T. Applied Biosystems
StepOnePlus T 3 [HFEIT L 7=,

TagMan 7 a—=7 & 75 A4 ~—|% Applied Biosystems "HHEA L7, WEMHE=a Y |
m— L & LT GAPDH (assay ID:02786624) % {8 ] L 7=, ARHGAP29 (assay ID:00191351)
3 L OMMP-2 (assay 1D:01548727)RNA I D L~ L X, StepOnePlus software (version
2.2.2; Applied Biosystems; Thermo Fisher Scientific, Inc.) ZfEHA L CTHREL
72 miRNA DRI L ~LiT A ACtEEEFERA L CRE L (23)

YA 7V 7 RME, 95°C T 30 MR OABIZEM & 95°C T 5 ##ldk L U 60°C T 30
WHEE 1A 27192540 ¥4 7 )LD PCR THERL L 7=,

qPCR IZ X 2 BIzFRE DT

PC-3 #HAERE (si-NC 36 KON si-ARHGAP29) 7> Total RNA Z/43@ff L. RT2 Profiler
PCR Array (Qiagen RT* Profiler PCR Array Human Cell Motility; cat. no.
PAHS-128Z, product no. 330231) Z AT, human cell motility (ZR5 9 B BEfEF
R NS — e fFJ LT, BEFREELLESH L, Web _X— R D software ‘RT2
Profiler PCR Array’ Data Analysis version 3.5 (Qiagen, Inc.) ZfEHL Tt —
F~ v 7 E2ERR LT,

Western blotting

1% 777 —FHEHA (cOmplete™, Mini, H ¥ 1 7/ &5 04693124001;
Sigma-Aldrich) Z¥ANIL7= RIPA Xy 77— (W& 1 7 %% 89900; Thermo Fisher
Scientific. Inc, ) ZHWTHIfaY > 7 Va2 wAE L. Total protein ZfH L 7=,

BCAVECH U NV RBEZEEIL LT, £T7A4— TN (X7 EF30ug) %
4-20% SDS-PAGE (Mini-PROTEAN TGX Stain—Free Gels. 51 % 1 7 &= 4568095; Bio—
Rad Laboratories) ZHAWTESVKEI L., PVDF EICEZE L7z, 5% AF LI NT F
% 5%BSA Z W T 1 BFffI=IE C 7 m v 7 L=, PVDF 4 —RPLik & iz —BE



4CTA v FaX—hF L7, 0.05% Tween-20 Z & e TBS (TBST) THEE L=, A
7L % HRP AZF —RPUIR L & HICEIE T 1A o F = _X— h L7z, TBST CTHeyF L
72 . ECL detection system (ChemiDoc™XRS +; Bio-Rad Laboratories, Inc) Zf#HH
LTy 7 v ERBH Lz, —RPUAIT, anti-ARHGAP29 ik (product code ab85853,
1:2,000 dilution) . anti—-AR $1{& (product code ab133273, 1:1,000 dilution) .
anti-F-actin 18 (product code ab205, 1:500 dilution) . I LW anti-MMP-2 $1
& (product code ab97779, 1:1,000 dilution) % Abcam 2>% . anti-YAP Hi{& (cat.
no. 14074S; 1:1,000 dilution) . anti-Y »E&{k YAP H1{& (cat. no. 13008S; 1:1,000
dilution) . anti—GAPDH $i{& (cat. no. 5174S; 1:1,000 dilution) . anti—cofilin
P& (cat. no. 5175T; 1:1,000 dilution) BL Nanti—-VU AL cofilin HUE (cat.
no. 3313T; 1:1,000 dilution) % Cell Signaling Technology "H& <AL, —
WPLIRIL . goat anti-rabbit IgG H&L (HRP) (product code ab6721; 1:10,000
dilution). B L N goat anti-mouse IgG H&L (HRP) (product code ab6789; 1:10, 000
dilution) 27 7 H A BEEA L7z, GAPDHIINT AF—E L 7 X NI L LTEE
H¥BHED ) —~ T4 XfFEA L, X7V w7 RAAL D7V —YT7 7 =27 Th
% Image] (version 1.51; National Institutes of Health)Z{EH L T > M X K
V—%FET LT,

Cell viability and invasion assays

Cell viability (X. MTS assay (CellTiter 96 AQueous One Solution Cell
Proliferation Assay; Promega Corporation) ZfEH L CEE L7-, #IEZ 96-well
plate {Z 5x10° /well OFFREETHREME L7212, 24, 48, F5 L TN 72 B#fd] € 00490 nm %
FELT, T—%%, 3EIOMS LI-EROFH£SD & LTELE,

Cell invasion assay lX. CytoSelect 24-well cell invasion assay kit (Cell
BioLabs, Inc.) ZfEHA L CTZEfii L7, CytoSelect™ Cell Invasion Assay Kit {21,
24-well plate |Z polycarbonate membrane inserts (FLEE8um) NBNEEN TV 5,
Insert membrane @ EmlE, #ELIZEER~ N v 7 ABEROY—RETCa—7 4
YI7ENTWA, ZOREEERIX., RiEME S FFRBEMREE XTS5 T L
L CHRET 5, 0.5-1. 0x10° AR/ ml % & TeilfafR@miE 2. M yELEo BT v N
—ICAND, 10% Y VRIRMEE ETedt 500u ]l OEMAERBEL— O TFTHOY =
WMz T2, 37°C. 5%C0, A > F 2 X—Z —T 48 KFfl A o F 2X— 3 %, filalx
EEBERE)CRBE L, HAROEIZAHE L, FHREEMRIEE EETF v o =12k o7,
FAZEEM I A2 RE L7-% . Cell Stain Solution (Part no. 11002; CytoSelect
24-well cell invasion assay kit) Z{ER L C. EEMR A =IE C 10 /0% LT
EELLIZ, A Y —FE2ZEDO T = VICH L, 200 u 1 OFIHERL (Part no. 11003;
CytoSelect 24-well cell invasion assay kit) Zv = /L2 &2z, A—E XL
=——T10 oA o FaX—rL7, FWVWT, 705 100u ] % 96-well
microtiter plate IZ& L., £V 7/L® 0D 560nm =7 L — U —&X—THIE L,

Database

K E E AN AWFZERT D s — L —< (http://cancergenome. nih. gov/) DT — %R
— H)LING T 7 A LT Cancer Genome Atlas (TCGA) ZfEAHL T, FxDF—% &
L7,

(3) AEHAEAT



BT Y INVEEIL, WA EBREICL > Tl L7, EHEEEIL, 2 B & g
TAHE X, KIS D7uyStudent’ s t-test ZfFHH L CTHET L7-, 3 DL EDOREA R
THGEE ;t One-way ANOVA & ZHiZ#Hi< Turkey—Kramer test ZfERH L7z, AEfFHHT
IZ. Kaplan—Meier EIZ K-> CEE{fi L. log—rank test I K-> Tk L7, v 7 Atk
FINY— REIFET VERAWTEEERET 21TV, ERETO/RKRE % FE LT,
JMP software (Pro.13; SAS Institute, Cary, NC, USA)ZfEH L CHatoth&1T-
7oo PAEIXMIMAIRE T, P <0.05 #MEHIFAELER L, BEARBRICEL X, =&
BT 21TV, JMP software Z iV C ROC iR ZERR L. v M A7 2B EL CEH
D/ EFEBEZRE LTz (24)

5. fER
BT SZRRE M RABRIZ 331T B AR, YAP, ARHGAP29. B X ONF-7 7 F L DFE,

HIT ST BEE A FARR ] C AR & YAP R IRIZ U7= ARHGAP29 HILDEBE WA H DN E 9 )k
B 502 T 5 HAY T, RT-qPCR & Western blotting #4772, AR IE. 22Rvl B L
LNCaP #HAERE CHRIELAFRO T, YAP (X, T X COFISIRE MK TRE L Tz (K 1A
BLUB) . YAP DFEH L ~ULi%, LNCaP 35 L TN 22Rv] AR L W DU-145 38 L OVPC-3 #
faCEmno 7=, ARHGAP29 DFEIA S PC-3 fifa CHMLOMAIE L Y & &d» 7=, F-actin
L. OFAERE & B L CPC-3 MilE TR B BHE L TV 2 (K 10) .

BT SZ R ARk (PC-3. LNCaP 38 X (RDU145) 12351} % ARHGAP29 D ¥ 7 v L ¥ 2 L—
TvavERIET /7"1/5?::. Lv—a v,

B ST B HERARR I 3515 B ARHGAP29 DX ™7 o L ¥ o L—3 3 > (PC-3 fifA) F7-1%
VA1 I/—“/a > (LNCaP 3 X TF DUL45 #fifE) D, WL D0 OEBEFEHITO
WTHET L7 (X 20 BELOYB) . H&IEOHFFE (18) 1IZE-SW T, RhoA-LIMK- cofilin
T RERKIL., BEAMAMAKKICIV T ARHGAP29 DB AT 4 Z L B & )T
o TWb, LTEN- T, BEOREEEIEF (cofilin, U U E{k cofilin, F-actin)
122U T Western blotting CTHENT L7z (X 2B) , PC-3 #ifd C ARHGAP29 % 1Z1X LT
) E LT, U UER{l cofilin & F-actin AN L. cofilin MIFIITEAL
Loz, XTRBAYIC. DU145 #AE C ARHGAP29 Z BRI Z I & ¥/~ . F-actin (TbhT
D LT3, U VBB cofilin OEALIZ 2o 7-, YAP & U U ER{k YAP [Z= > b
72—/ L B L C osi- ARHGAP29 PC-3 NIV AT 2V X NIZBBERNPST-HDD,
NI AR -, W2, DUL45 M2 3Tl ARHGAP29 DI FIZEEL#L 1T YAP 28
WL, AT RE—T /7@&% GAPDH DRI L LB LI b DX T D%
ﬁ\%;Uuyﬁm&yﬂﬁgkﬁvy%m&yﬂﬁg(MP%iUn74UV)@
FHRZX 2B LD IZART, MIS B LN invasion assay IZ KX AMEEMEITZ. b
D 3 OO TIT- 7= (K 3) . PC-3 MAZIZH 1T D ARHGAP29 DX 7 L ¥ =2 L—
a %, MRRREEE S REIIEEICED L (K 3A B L ONB) . LNCaP 3 OV DU145
FEIZ331F A ARHGAP29 O 7 v 7L X a L—3 3 14, MG L 2R a B EmL
727 (M3 BXOB) .

ARHGAP29 @ ) v 77 7 L4 D Cell motility BHEBLEF DREE,

BEBERAEATIC 2D < & ARHGAP29 |THHAR D E%E F 7 1 ZiREIC R 5 L T\ 5 AIBEME N
z2 bA, B IEMIAIZI T % ARHGAP29 |ZEEET A8 LVVBEERN £ - 138 &+
Z[EET 5 HB T, Qiagen RT2 Profiler PCR Array Human Cell Motility Z{#f L
7o FHNCREI SN T UAIZIE, MO ESMEIZEEET % 84 HOEMLRF N E EFNT



W7 (0 4h) . T—Z S5, Bl L 51 Web _X—Z DY 7 ~ 7 = 7 RT? Profiler
PCR Array’ Data Analysis version 3.5 Z{#fH L CEIT L/, e—F~ v 7 %X 4B
IZRT, BERE SICRRET D &, PC3MAE CARHGAP29 % / v 7 X v Lizth, 1 DD
BT (STAT3) W7 v 7L ¥ alb—h3h, Z2HOEMLRT (CSF1, ACTN3, HGF %= &
ﬁ)ﬂﬁﬁyvﬁzv—béMK(E%)OmRRm\mm1@8®—%@&yN7
BFOFE L. Western blotting IC Xk » THFEL 7=, 7272 L. si-NC HIMa & si-ARHGAP29
MO TINSDZ o X7 BEORBIGEWVIRO R -T2 (F— &%%T)o7v
AHND 84 HDOBLEFDOL T X2l —hENTEEFOF T, PC3 MBICHITS
ARHGAP29 @ / v 7 X7 %% mRNA B L OVEHREH L ~/LIZBWTT 7 7 ¢ 772 MMP2
HEBFEEICHD Lz (M2BBILOCEBIOD) |

ARHGAP29 MD3SE, L~V & BRI R E DT % & DRE,

RIGHIRIN IR ERBRIF 22 1072 133 ADORIVRBEARE 222 IHC 2k - T
ARHGAP29 D FEHL L~ LDV CEHl L7, BISZAREIEA (FtEdk LG 28T 5
YAP 35 J2 N ARHGAP29 Yt DR FRAY 72 B8 4 [ 5A 12~ 7, YAP OFSEIZEEMPA DB
LB SR OIS CEdr o 7275, ARHGAP29 D& ER T 75 O Ml i o VB C i 7 -
720 BRIC, YAP BEIIZ U — Y o R a7 SIXEEIIERD bR oo, BN RERE
DFFE AR TIZRT, ARHGAP29 D FEHLIL, RIS IREO U A7 5 EAEIZEE L TV
= (X 5B) ., YAP & ARHGAP29 13 & 6B 568, THR~— N — & L TAUC R aT Mo Te
2, I b OEARB L AFREREEATFHM E OMICEEZLZR O (b-PFS: P
=0.0422, BLUP =0.0123, Znth) (K5CEHBELVD) ., B2, MADOEAN
BRBELGE, AE %&ﬁ%wﬁﬁﬁ&ot(EHDQWM?H&A~XTM\MP
m%%ﬁ%%w%&Tﬁmﬁﬁéﬁé&ﬂokoﬁ%%K\mmmwm\EMf%%
HLCWABECEPRABEOERMEZ R L (K SIABLOSIB) . X512, BiviR
BEPE (PSA) . D Amico Y RV 53¥E., 7'V —Y A2 7  pathological T 7 =3V
o & OERFIRESN T A — 2 —DOTFHIIEFR L . VAP, ARHGAP29 DFEIH L2
WCHIN AR EEE CRMA L7z (R 1) . ZOREER. 2L &M 21TV . ARHGAP29 D&
FEIELN, b-PFS [CHETAHEERMISLIZV A7 KRFTHDZ ERNbro7= (HR =
2.27; P <0.05;7 — X [IREER) .

6. BLE
YAP X, BEMBRGMES T T, BB, B, FHE, BEgE, MER E 0% o0
@Ffﬁﬁiaxﬂﬁgktfﬁgﬁ éhfwé(%anommﬁ&m% Z. YAP
RN R OlEE L2 A2FHE 5 (13) o %270 ARHGAP X, 12 A EETD
Egﬂiéﬁiﬁ%ﬁﬂﬁjftziz;z“é Rho GTPase {&VEZIEGR L. FEREME 7o (TEEIS] 2 > s
BHELTES ZERbhroTd (32) . 72& xIE. ARHGAPS 35 L UY ARHGAP42 | &:
»EFOD%EFTEL;& VOB THDL I ENALNC S TWSE—F T (33,34) . ARHGAP24
AR FLRE . B X ONERGE G OREBEIH X L XV THDH I ERREIN TV (35—
38) . ZEDOBIEIZ LV, ARHGAP & %> O EMREE & ORI E R EENEE SN
TW5,

3T . ARHGAP18 <2 ARHGAP29 (17, 18) 72 & D ARHGAP 73 YAP D#2EFER L | CRIE X
AU, ARHGAP29 N BHED T~ — 1 — & L Ty iz, RINZARIE IC 31T % ARHGAP29 (2
%#5ﬂwi@mkb\$H%Tm\mmmwﬁmj%ﬁ@ﬁﬁikm%@mg@;
INZEET D0, BLO ARHGAP29 RINLMIED TH~— 1 —Th D0 E 5 & MGk
#59%T%$%ﬁoto%@K\4O®%ﬁ%ﬁ%@%(mmLLMﬁ\wmaja

%



FJPC-3) TOX U RTERBEZFM LTz, 26 OMBEKDOF T, PC-3 & DU145 1%
AR ZFEBL L 72 o 7273, YAP Z @ EICHBL L CWe, xFRRAYIZ, YAP JEHLIT AR ZE ELH
Bk (22Rvl 3 X O LNCaP) TIHE-7-, PC-3 1%, fthod 3 SOHfakk & ik L C
ARHGAP29 % & EEIZ 3 EL L T\ 7=, AR-null PC-3 fRaIZ. BERBICHZT S (39,40) .
PC-3 #If T ARHGAP29 ZFE&IC /) v 7 X7 v Liztk, Th b OHFERE & RTEIEILKIE
WK L7z, XPRRAGIZ, LNCaP 3 L OV DU145 MIAEIZ 31T % ARHGAP29 7 v L& = L
— 3 VRIS, MR OMETERE &R EERIXE M Lz, ABFFE ClX, AR & ARHGAP29 ODfH
DEBEH A EERICOWTIIRIEL TWRWR, 215 OFEED S . ARHGAP29 A3Hi
SEAREE AP O A TE L B2 A TS T A 2 L AR LTV A, B, Qiao 1. ARHGAP29
723 RhoA-=1 7 ¢ U VR ZPN#] L. Fractin 2 REE(L L. MIAEHKOBES 45| X &
Z L., WEREELEETSHZEAEEIELE (18) . ABFFETlL. RhoA—cofilin RREE D F
EDHR N7 & PC-3, LNCaP, 3 L ONDUL45 #pa CREMT L7-, BARAGIZIEZ, PC-3 #H
B C ARHGAP29 MNFERIZ /) v 7 Ao Lizk &, U UL cofilin & F-actin 23N
L7z, &512, U Bl cofilin @ cofilin IZxf T AFHRTHI 72 Z L /X 7B L~ L3
Mml7z, o7y —421%, BEMBARICETA2HTOMEDERLE L W\

(18) . DU145 AT ARHGAP29 DT v 7' L' ¥ 2 L —3 3 L #%IZ, F-actin (T3 C
P U7z, PC-3 AR CliX. ARHGAP29 X, LARTDHFSE & [EIERIZ RhoA-cofilin #REE 4 1
HT D22k, MiEOEEICEEL CWAREEMENSH D (18) ., 7272 L. cofilin
U Bl cofilin MFEFIL. LNCaP #lifE & DU145 MifE CIZE L L7 oT=, T72b
B, LNCaP & Dul4b OfER L., ARHGAP29 / v 7 X 7 PC-3 D EBRFERDOFDOFER & 1X
RO Rhol, TNHEOZ Eix, FMEENER I BE R/ REAEZFF->CT0D &0
IIWBEDFR LI L > CHIPAINL N LivZewyy (Bl XX, PC-3 Mila7Zid N a-7 =
VEFRBLTCWRYY)  (40) , LNCaP 35 X OV DU145 AR Clk. ARHGAP29 % b7 ~C il 4
TAHZLT, MORBENLCEF-T 7 F U NBOTARGBEEND AN, Zh i EIET
HIITFE R AEBRNBMETH D,

Rho-A-cofilin #&¥& & 1XBINC, ARHGAP29 (Z B35 51 LW ER) F 7= 13 RIS & 45 7E
G B 12O R ZE OMEBEfRIT T — X IS W CEHERNCRE &N/ 7 L 4 (Human Cell
Motility) Z@H L7z, 7 LA WNOD 84 HADEIETD H B, PC-3 #lAZ T ARHGAP29 @ /
v I BT % WL ODPOBRTFOREANBNEN LT, 26 DOBRFOHF T, MP-2 D
FEIZOWTRI-qPCR L v = RZ T ayT 712K > THRIELTZ, ECM & Zofigd
b M)y rAxAauararAF—8 MP) 77 IV —DH T, FI75F—8ALL
THE NS WP-2 1%, EHilaEE iR, BXOEE0 e MEMBICE T 2 ME
FAELHEBEL WA Z ERHRESINTWD (41,42) , 51T, Zhang HlX, BEIZE
5 YAP & E| %2~ L, LATS1 23 YAP OWNBAT A S L, [FIFFIC MMP-2 % ¥ ¥
VI FXalb— A EICLY, BEMEOEELEERAEET A EEHALNICL
72 (43) . ZHX. EHROETEREIT 5 VAP REAMP-2 LEEL WA Z & %E
RELTCWB, BISAEORAEICET 5 LLRTOMZE TliX, MP-2 N, B, B L O
FTHABREBIEL TWAZ ERFERRIR SN TS (44-46) , A 1E], ARHGAP29 (3 fa
DOEBMELEMEA L CMP-2 27 v XL ¥a L— T ARREERH L2 EREX LN
7273, ARGAP29 & MMP-2 D E B/ MBBER A RT Z LN TE o, LER-T,
COEFmEYR— T AT, SORIEBRNLETHS,

WIT, SRIE AR LY B A TV, BN B 231 D VAP 38 LUV ARHGAP29 4 o /N
7 ERBOEREEI 2T/ T2, T OFER. ARHGAP29 O E 3TN, AN ARED Y X7
NETHD D Amico U A7 ¥, BLXORISAREEE O F% (PSA PFS) 1ZBHE L TV
LT ENDho T, RFFETIX, YAP F 7213 ARHGAP29 D FEEL )3 & WAL R B O T



BRIZZLLKARETHoT2, TCGA T —HF R—R L Fx OFT —H | IIMEEZBD DN, =
NIFANEZZEDaR— FMNETERIFEEEZAE L CVWD I LICEKRT D AEENH
50ﬁa@%~&mgd<&\mmmwi%&%m7~ﬁ~&ﬁb\it%ﬁ%%k
RBAREMENRD D, BEDOKREZHERT D720, FHEMICIZEARDY 7 L& Hn
T KRBT — 2 M RNETH D,

RGO limitation 1%, & MRISZAEARICIS T S AR, YAP, 35 L TUY ARHGAP29 3%
BEMEO R, 1 L ORI AREAIIZ 31T 5 ARHGAP29 L A & = —FEBRNKIN L T
Wb ZEizhb,

fEam & L C, ARHGAP29 1%, AINZMREAAR DR &2, 36 X ORISR B E O IR
FINCAR B2 FTRICEE L CWARREMEND D Z EMEFESI LT, L7228 > T, ARHGAP29

IE. BINZAREE DFR DAL F~— D —F 721385 LWIEEIER & L TR DAREME R &

%, A% OBFFE Tl YAP-ARHGAP29 pathway D BEIfRZMREE L. RIS RRE DR A 72 A
= AL 20BN D D,

ﬁ;l:a

mi%ﬁﬁ@% "L 2 ARHGAP29 DRI BICER N H D DD, ARHGAP29 D 3EHL )N
BT ST B I RR O BETERE-CIR T RE A (B S ¥ 5 Z & N FERR T & 7=, PC-3 MfRE TlIX
B A & FIERIC TARHGAP29-cofilin pathway] %77 L CH%ERE. =14 %ﬁlﬁé
B TWAABEMEARER S 7-, ARHGAP29 DI L ~/LIT U 27 5 EFHERH Y,
ARHGAP29 ZELN |\ W R, BTN ARE BE O TR IIA BICEWRER Th - 72, ARHGAP29 [T
BTN ARE DEITC T2 ICB D 2 ATREMEDS R S U, 5 %% CRPC D A J1 = X L DFFEAS
FHOTHTEAA A~ — I —F 1T RIBEEN L L TR OFRERE 2 b
77,

8. HiEe
AKFFE A D HICHT- 0, B ZEATEON - WRRRIZHEOBEHERESA, ¥
AT WNAFA - JRREEALFEFEO LN F R ARG L 7,

9. ZHIER

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A: Global
cancer statistics 2018: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA CANCER J CLIN 68: 394-424,
2018.

2. Pagliuca M, Buonerba C, Fizazi K, Di Lorenzo G. The Evolving Systemic
Treatment Landscape for Patients with Advanced Prostate Cancer. Drugs.
2019 Feb 11.

3. Xu J, Zheng SL, Komiya A, et al.: Germline mutations and sequence variants
of the macrophage scavenger receptor 1 gene are associated with prostate
cancer risk. Nat Genet 32: 321-325, 2002.

4. Jefferies MT, Cox AC, Shorning BY, et al.: PTEN loss and activation of K-
RAS and [ -catenin cooperate to accelerate prostate tumourigenesis. J
Pathol 243: 442-456, 2017.

5. Suzuki H, Freije D, Nusskern DR, et al.: Interfocal heterogeneity of
PTEN/MMAC1 gene alterations in multiple metastatic prostate cancer tissues.
Cancer Res 58: 204-209, 1998.

10



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Suzuki H, Komiya A, Aida S, Ito H, Yatani R, Shimazaki J: Detection of
human papillomavirus DNA and pb53 gene mutations in human prostate cancer.
Prostate 28: 318-324, 1996.

Grignon DJ, Caplan R, Sarkar FH, et al.: pb3 status and prognosis of
locally advanced prostatic adenocarcinoma: a study based on RTOG 8610. J
Natl Cancer Inst 89: 158-165, 1997.

Zhou Z, Flesken-Nikitin A, Corney DC, et al.: Synergy of pb3 and Rb
deficiency in a conditional mouse model for metastatic prostate cancer.
Cancer Res 66: 7889-7898, 2006.

Dong JT, Li CL, Sipe TW, Frierson HF Jr: Mutations of PTEN/MMACI in primary
prostate cancers from Chinese patients. Clin Cancer Res 7: 304-308, 2001.
Wang SI, Parsons R, Ittmann M: Homozygous deletion of the PTEN tumor
suppressor gene in a subset of prostate adenocarcinomas. Clin Cancer Res
4: 811-815, 1998.

Lin HK, Hu YC, Lee DK, Chang C: Regulation of androgen receptor signaling
by PTEN (phosphatase and tensin homolog deleted on chromosome 10) tumor
suppressor through distinct mechanisms in prostate cancer cells. Mol
Endocrinol 18: 2409-2423, 2004.

Nelson PS: Molecular states underlying androgen receptor activation: a
framework for therapeutics targeting androgen signaling in prostate cancer.
J Clin Oncol 30: 644-646, 2012.

Zhang L, Yang S, Chen X, et al.: The hippo pathway effector YAP regulates
motility, invasion, and castration-resistant growth of prostate cancer
cells. Mol Cell Biol 35: 1350-1362, 2015.

Noh MG, Kim SS, Hwang EC, Kwon DD, Choi C: Yes—Associated Protein Expression
Is Correlated to the Differentiation of Prostate Adenocarcinoma. J Pathol
Transl Med 51: 365-373, 2017.

Collak FK, Demir U, Ozkanli S, Kurum E, Zerk PE: Increased expression of
YAP1 in prostate cancer correlates with extraprostatic extension. Cancer
Biol Med 14: 405-413, 2017.

Jin X, Zhao W, Zhou P, Niu T: YAP knockdown inhibits proliferation and
induces apoptosis of human prostate cancer DU145 cells. Mol Med Rep 17:
3783-3788, 2018.

Porazinski S, Wang H, Asaoka Y, et al.: YAP is essential for tissue tension
to ensure vertebrate 3D body shape. Nature 521: 217-221, 2015.

Qiao Y, Chen J, Lim YB, et al.: YAP Regulates Actin Dynamics through
ARHGAP29 and Promotes Metastasis. Cell Rep 19: 1495-1502, 2017.

Dupont S, Morsut L, Aragona M, et al.: Role of YAP/TAZ in
mechanotransduction. Nature 474: 179-183, 2011.

Goulding H, Pinder S, Cannon P, et al.: A new immunohistochemical antibody
for the assessment of estrogen receptor status on routine formalin—fixed
tissue samples. Hum Pathol 26: 291-294, 1995.

Ishibashi H, Suzuki T, Suzuki S, et al.: Sex steroid hormone receptors in
human thymoma. J Clin Endocrinol Metab 88: 2309-2317, 2003.

Pirker R, Pereira JR, von Pawel J, et al.: EGFR expression as a predictor

11



23.

24.

20.

26.

27.

28.

29.

30.

31.

32.

33.

34.

30.

36.

of survival for first—-line chemotherapy plus cetuximab in patients with
advanced non—-small-cell lung cancer: analysis of data from the phase 3
FLEX study. Lancet Oncol 13: 33-42, 2012.

Kawakami T, Takeuchi S, Arimura Y, et al.: Elevated antilysosomal-
associated membrane protein—2 antibody levels in patients with adult
Henoch—Schonlein purpura. Br J Dermatol 166: 1206-1212, 2012.

Pan Z, Tian Y, Zhang B, et al.: YAP signaling in gastric cancer—derived
mesenchymal stem cells 1is critical for its promoting role in cancer
progression. Int J Oncol 51: 1055-1066, 2017.

Chen D, Sun Y, Wei Y, et al.: LIFR is a breast cancer metastasis suppressor
upstream of the Hippo—YAP pathway and a prognostic marker. Nat Med 18:
1511-1517, 2012.

Lamar JM, Stern P, Liu H, Schindler JW, Jiang ZG, Hynes RO: The Hippo
pathway target, YAP, promotes metastasis through its TEAD-interaction
domain. 23. Proc Natl Acad Sci U S A 109: E2441-2450, 2012.

Xu MZ, Chan SW, Liu AM, et al.: AXL receptor kinase is a mediator of YAP-
dependent oncogenic functions in hepatocellular carcinoma. Oncogene 30:
1229-1240, 2011.

Zhang M, Zhao Y, Zhang Y, et al.: LncRNA UCAl promotes migration and
invasion in pancreatic cancer cells via the Hippo pathway. Biochim Biophys
Acta Mol Basis Dis 1864: 1770-1782, 2018.

Hsu PC, Miao J, Huang 7, et al.: Inhibition of yes—associated protein
suppresses brain metastasis of human lung adenocarcinoma in a murine model.
26. J Cell Mol Med 22: 3073-3085, 2018.

Jin D, Guo J, Wang D, et al.: The antineoplastic drug metformin
downregulates YAP by interfering with IRF-1 binding to the YAP promoter in
NSCLC. EBioMedicine 37: 188-204, 2018.

Tcherkezian J, Lamarche—-Vane N: Current knowledge of the large RhoGAP
family of proteins. Biol Cell 99: 67-86, 2007.

Fang Y, Zhu X, Wang J, et al.: MiR-744 functions as a proto—oncogene in
nasopharyngeal carcinoma progression and metastasis via transcriptional
control of ARHGAP5. Oncotarget 6: 13164-13175, 2015.

Hu Q, Lin X, Ding L, et al.: ARHGAP42 promotes cell migration and invasion
involving PI3K/Akt signaling pathway in nasopharyngeal carcinoma. Cancer
Med 7: 3862-3874, 2018.

Wang L, Shen S, Wang M, et al.: Rho GTPase Activating Protein 24 (ARHGAP24)
Silencing Promotes Lung Cancer Cell Migration and Invasion by Activating
B —Catenin Signaling. Med Sci Monit 25: 21-31, 2019.

Dai X, Geng F, Dai J, Li M, Liu M: Rho GTPase Activating Protein 24
(ARHGAP24) Regulates the Anti-Cancer Activity of Sorafenib Against Breast
Cancer MDA-MB-231 Cells via the Signal Transducer and Activator of
Transcription 3 (STAT3) Signaling Pathway. Med Sci Monit 24: 8669-8677,
2018.

Uehara S, Saito K, Asami H, Ohta Y: Role of ARHGAP24 in ADP Ribosylation
Factor 6 (ARF6)-dependent Pseudopod Formation in Human Breast Carcinoma

12



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Cells. 35. Anticancer Res 37: 4837-4844, 2017.

Zhang S, Sui L, Zhuang J, et al.: ARHGAP24 regulates cell ability and
apoptosis of colorectal cancer cells via the regulation of P53. Oncol Lett
16: 3517-3524, 2018.

Mitchell S, Abel P, Ware M, et al.: Phenotypic and genotypic
characterization of commonly used human prostatic cell lines. BJU
International 85: 932-944, 2000.

Li Y, Song T, Chen Z, Wang Y, Zhang J, Wang X: Pancreatic Stellate Cells
Activation and Matrix Metallopeptidase 2 Expression Correlate With Lymph
Node Metastasis in Pancreatic Carcinoma. Am J Med Sci 357: 16-22, 2019.
Maekawa R, Maki H, Yoshida H, et al.: Correlation of antiangiogenic and
antitumor efficacy of N-biphenyl sulfonyl-phenylalanine hydroxiamic acid
(BPHA), an orally-active, selective matrix metalloproteinase inhibitor.
Cancer Res 59: 1231-1235, 1999.

Zhang J, Wang G, Chu SJ, et al.: Loss of large tumor suppressor 1 promotes
growth and metastasis of gastric cancer cells through upregulation of the
YAP signaling. Oncotarget 7: 16180-16193, 2016.

Maekawa R, Maki H, Yoshida H, Hojo K, Tanaka H, Wada T, Uchida N, Takeda
Y, Kasai H, Okamoto H, et al: Correlation of antiangiogenic and antitumor
efficacy of N-biphenyl sulfonyl-phenylalanine hydroxiamic acid (BPHA), an
orally-active, selective matrix metalloproteinase inhibitor. Cancer Res
59: 1231-1235, 1999.

Zhang J, Wang G, Chu SJ, Zhu JS, Zhang R, Lu WW, Xia LQ, Lu YM, Da W and
Sun Q: Loss of large tumor suppressor 1 promotes growth and metastasis of
gastric cancer cells through upregulation of the YAP signaling. Oncotarget
7: 16180-16193, 2016.

Trudel D, Fradet Y, Meyer F, Harel F and Tétu B: Significance of MMP-2
expression in prostate cancer: An immunohistochemical study. Cancer Res
63: 8511-8515, 2003.

Chen PC, Tang CH, Lin LW, Tsai CH, Chu CY, Lin TH and Huang YL:
Thrombospondin-2 promotes prostate cancer bone metastasis by the
up-regulation of matrix metalloproteinase-2 through down-regulating
miR-376¢c expression. J Hematol Oncol 10: 33, 2017.

Ito Y, Ishiguro H, Kobayashi N, Hasumi H, Watanabe M, Yao M and Uemura H:
Adipocyte-derived monocyte chemotactic protein-1 (MCP-1) promotes prostate
cancer progression through the induction of MMP-2 activity. Prostate 75:
1009-1019, 2015

13



1. AR, YAP, ARHGAP29, and F-actin expression in prostate cancer cell lines(22Rv1, LNCaP, DU145 and PC-3)

ARHGAP29 142 kD

A. mRNA levels of ARHGAP29 B. Western blotting of the expression C. Densitometric analysis of B (relative protein expression
of various proteins to GAPDH)
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2. Effects of downregulation or upregulation of ARHGA > cancer cell lines (PC-3, LNCaP and DU145)

A. Quantitative comparison of ARHGAP29 expression by RT-gPCR
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C. Densitometric analysis of B (relative protein expression to GAPDH)
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3. Effects of downregulation or upregulation of ARHGAP29 in prostate cancer cell lines (PC-3, LNCaP, and DU145)

A. MTS assay
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[X15. Association between the expression levels of YAP and ARHGAP29 and the prognosis of prostate cancer patients.

A. Histology (H&E staining) and IHC staining of YAP or ARHGAP29 B. Association of the D'’Amico risk classification with the expression of YAP and ARHGAP29.

5D. Kaplan-Meier plot of biochemical PFS stratified by the expression levels of YAP, ARHGAP29 and both
5C. ROC curve of YAP, ARHGAP29 and both

X|S1. YAP and ARHGAP29 expression in the TCGA database.

A. Correlation between YAP and ARHGAP29 expression

: B. Kaplan-Meier plot of PFS stratified by the expression levels of YAP and ARHGAP2S.
in prostate cancer cells.

ARHGAP29 va. YAP1




Table|. Characteristics of 133 patients who underwent radical prostatectomy.

Characteristics n (%)
Age in years, median (range) 67 (54-76)
Initial PSA, median (range) 8.69 ng/ml (3.53-354 ng/ml)
Clinical T category
=T1c 30 (23%)
T2a 21 (16%)
T2b 60 (45%)
T2c 17 (13%)
=T3 5 (4%)
D’Amico risk classification
Low 15 (11%)
Intermediate 55 (41%)
High 63 (47%)
Gleason score
=6 33 (25%)
7 65 (49%)
=8 35 (26%)
Preoperative ADT
Yes 35 (25%)
No 98 (75%)

PSA, prostate specific antigen; ADT, androgen deprivation therapy.

Table I . Univariate and multivariate analyses of prognostic factors associated with biochemical recurrence-free survival of prostate cancer patients.

Univariate analysis Multivariate analysis
HR (95% Cl) P-value HR (95% Cl) P-value

Initial PSA* (ng/ml)

<20vs. 220 0.53 (0.30-1.00) 0.049 0.37 (0.15-0.88) 0.025
D'Amico risk classification

Low, Intermediate vs. High 0.73 (0.43-1.24) 0.248
Gleason score

<8vs. =8 0.84 (0.47-1.57) 0.567
Pathological T category

<pT2c vs. =2pT2c 0.60 (0.30-1.10) 0.099
Expression of YAP

Low vs. High 0.53 (0.28-1.01) 0.052
Expression of ARHGAP29

Low vs. High 0.46 (0.24-086) 0.015 0.44 (0.19-0.95) 0.037

HR, Hazard ratio; Cl, confidence interval; PSA, prostate specific antigen; YAP, yes-associated protein; ARHGAP29, Rho GTPase-activating protein 29.
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