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Abstract The incidence of prostate cancer (PCa) is rising year by year, and the androgen receptor (AR) is
thought to be the main factor in the growth and progress of the disease. Androgen deprivation therapy (ADT) is
the foundation of the treatment of hormone-sensitive prostate cancer, but most patients eventually develop into
castration-resistant prostate cancer(CRPC). In recent years, there have been various signaling pathways to pro-
mote the occurrence and progress of prostate cancer, such as the PTEN/PISK/AKT/mTOR pathway, WNT
pathway, the neuroendocrine model, TMPRSS2 / ETS fusion, the cellular cycle pathway, abnormal immune sys-

tem and TGF-$ pathway. In this review, we discussed the interaction between AR pathway and other signaling
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pathways in prostate cancer.

Key words prostate cancer; castration resistant prostate cancer; androgen receptor; PI3K; WNT

51 I 9 (PCa) 2 5 W6 DR A 9 3 45 e L
P8 PR JF O 2R A B M T A M P b o
BT UTAEORAEEEUEA TR 8RS U
FrAm )RR BBk G HERE Z R (AR) 7E PCa 19
A Fe e v 0 i T A (1,80 %6 ~90 % 1Y PCa
9o 191 MBS ) s 12 W 1) I 3R 3R 5 TR O T 3R R 3
IHI7 (ADT) J& PCa I E ZIRY7 ik, (A KE 1
BEAE 2~ 3 A ik R R & BOHE b A g AR
(CRPC), CRPC #&£%8 PCa i # 2154 ADT 14
I7 5 5 ML YE 52 B 58 3] 22 #OK S (<50 ng/dL 8% <
1. 7nmol /L) o fH 259 475 1 J8 0% B B . 95 s 1F & ]
LK PSA #E R BRI R, CRPC WFE SR
BRG4GB R K ERAIL.(HE & PCa
IR E G BRI AR 155, CRPC 1% 20 HL il A
A 0 I 45 2 4%, 22 2% A 538 8% T W) 800 . OF

U B EA K F B E RS AN (I 8835 ,312000)
SR E
BAEVEH v A, E-mail : ylh7966@126. com

Wi & JR T AR A BRI G 6 B — 431 B [ 96 T
MELIBETE BRI AE . A FE X PCa h AR %5
T 55 A A 3 B A ELAE R AT 2R A
1 ARGESEES PCaREMARMEER

AR 25 [ R R 52 8 0% B S —
TR M A 5 S DR 7 AR 55 LI A 485 4 T T Ak 1
[ IHE R AR B85 12 045 #9285 Ak Cani i 1)
28 53R N U F (HRE) 45 4 11 i 72 #0856 K %35
KA A K R4k PSA R HEH R 2 —. A
FKAR EHEMT X ek, 2K 25 90 kb, B N-
K45 H I (NTD) \DNA 45 & 45 # 38 (DBD) | £
i XORITIC A 45 & 45 4 38 (LBD) JE i, AR & L
15 2 g 12 AN AR 2 MR 1% 20 R A% 8 B P A R U
MR So- A SR (DHT) M2 F |, 445 i 4E 5 M
PERR OKG  &AE ILPR BT B 2 20 40 A LR B )
WL, AN ERE /AR EA Rl Ll & s
{51038 % , S 80 4% MAPK/ERK #l AKT 76N Y
ZAME S RIEBE . AR S S e



« 320 - I R W PR Aok 23 ks

537 &

M h &R 5 G USSR S, R AR R
AN AR A9 AR TC AR B0E T RE R G AR K IR Cn 2
JL A JTL-6) FBE 5 19 2 1R A MAPK & 12 3
T AR W8 1k 5 0 [5) S00E TX) - 30 08, e 5 R
AR FAGE % AR, 52 iy AR 554
Eb o 35l R AR TG T DA AN TR 9 6 1A O FL ]
fiEfE mCRPC i b 2,

AEHET R b R A ) 2 B R ORT AR 1 AN
FET 302 M 1, H X APl 72 PCa Hh &K, BF
TR KZH PCa, Tt i & MR & B AL IR
S 30 2 v ) 3 R 2 RO U 2 A AR T A AR
I (CATPO) 4 J % N AR {55 #B IR R, 1E PCa
H, AR 55 DR 2 7 40 21 398 5 04 BIL A 1 AN T AR
XATRE S AR IR 0 S R S M S DR A A G
38 B ChIP £ AR 2 AR B K 2H 45 6 A s 1
MR R AR 5 5 % M 50 B 456 T Ag Ok )
PCa &5,

H 5 A R - AR 76 JE B CRPC i 78 i & #
HEWKIMEM. PCa & JBH CRPC W5 T AL 45 .
OAR HEH PP e Rk QAR EHRZE; O
AR By 578 AR B 3R 38 ; @D AR L35 7 19 S 8
FEMIIGESTH s OAR B EBH A S5 ©AR
538 0 55 O s OB R E R . X
LI 7E PCa % 78 i CRPC By 1 2 L JF A S22
MR FEVER TR R M EAEH B S —1 &R
Z B 2%, e 285230 CRPC 1B A
2 AREEEBREHMESERNEEIER
2.1 PTEN/PI3K/AKT/mTOR i %

PI3K/AKT/mTOR i ¥ 7€ 4 it J& 81 4 3= Hl
WP EAZDAE T . 24 PISK B i T 8 B i ok
WLEE-(4,5)- — B iR (PIP2) % 1k Jy i lig 15k UL - (3,
4,5)-=BER (PIP3) , N K: & 78 pleckstrin [F] V5 &%
PR B AR SE R A M B b s AKT 3. X
SECT AKT M0 578 4 Wl W2 1k A0S L 06 e
AKT 5 2 40 JA% JF 0% T U4 20, I mTOR 2
S 0E S E 20 M R 0 AR AR K R A I A AR
. AR, PTEN J& PISK {5 5 i ¥ (19 6 i 5 N
+ .3 o £ BR PIP3 b 1y — A B B2 ok 2k W PIP2,
PI3K/AKT/mTOR i f#% /9 of B 3% BK il % 2
PTEN 3 iz XA o7 & PR 2% 2 R o 52 A48 1117 2K 3% 1Y)
gEERL) R 50 % mCRPC 1 20 % ~40 % () &
PCa h PI3K/AKT/mTOR i % %& 4= pig 281100

P BT LR U8 S0 LT PCa kR
ST PTEN Bk /PIBK IG5 AR 55 Z a1/
M EAERT, Carver S5 UEH L 25 FLHI ] PISK
BN AR 1 il HERS REHLEN S AR 156
FeH £ 3k (HER2 Fl HER3 £ #F AR I £ F1 54 &

PE) s AKT 036l A 25 L9 7 T 76 K fff i PTEN
I NEHEA T AR 6 PR HE 5 G & 1750 (GE-
SA) W EZ B WH IS HER2 RIBFEAUM G, 1
G AR UER] AR M 5 AKT (55 I OC, X
S AKT ¥ 5L [H (41 GSK-alpha Fi1 PRAS40) # 12 1k
K4 i g A LT i AR S BUME
TR MR Y 3 S 2 55 (1 FKBPS (19 F ¥, 1 FKBPS
N AKT BB B PHLPP MFEAB ., e . i1k
P FH enzalutamide 8¢ BEZ235 (— Ff PI3K #7 #i
FD HEAT BRI AR 40 A EL A IS B Y 4 e A R
HEA ] AR A1 PISK 38 % 30 i CHF ) & PISK
/8, mTORC 1/2) 8 PI3K # #1 HER2/3 1
A SRR L 428 AR Ml PISK 38 B £7 75 3¢ X
P4 . Mulholland %1 JE B PTEN it 4 2 40 i
AR 555, I 30 H AR 8 DR 3ROk ) R HRE R A Rk
J&. EGR1 Ml -JUN #% 5% K ¥ 78 CRPC ' i, 7
B E IR BE S AR B8 4E 02 ok 8 0 A9 A=
K. 1% PTEN (% & B &k A AR £
A AE A0 o RS SR 15 R (TFAs) 3 EGR1
Ml c-JUN 65 7 ikl 2>, k& AR TFA 1)
Hhn, veAh, PTEN S 8 3L AR TFA
/0 AT LU i mTOR 4101 5 530 5%

HE 4k Mulholland 1 Carver #& 1 T A 5] i) #L
il o AEL At AT 35 18 34, 3 BT M B R VR I I AR R
5 AT e R PI3K 8 B 0T s AT 5 30 CRPC,
AT % B, 5 R AR e, ADT A PISKLAKT
8¢ mTOR il 570 (9 Bads 728 41 ) w5 3000 325 1 i 9
Wi, XCHEEE ] AR Al PISK/AKT/mTOR 17
5O B3R 97 CRPC #2 it 7 5 A7 J1 19 I IR A 22
PEAR A
2.2 WNT i %

WNT {557 PCa KAl & FZAE . W M
AN A T VBN R R L b - T T A
b (EMT) Rl — 262 558 (1 7 10 % SR i0s . &
FHLE WNT {5 5 (WNT-B-catenin) Hl JE it %
WNT {55 (WNT-YAP-TAZ), 7E %+ PCa T4
b AL 200 f D 3 5 AN (80O A7 36 5 T, BLARL ) WN'T
FE AR LAE M E S T H %L 7E ADT £ Y2
5o iR RS E RS2 93 & S AN E |3
AV WNT 155, 38 2 7 Jib 9o 4t e i 6 Fn (i)
1RZ2 M, FTREAE PR o R Y,
18% 1) mCRPC o WN'T i [ % A= 0748 L 38 2 th
T CTNNBI (B-catenin Zi fith 3 PR ) 4 15 38006 2842 |
APC JE ahF & 34L& R-spondin 5% il 5
ByEh AT, 78 12% ) CRPC REA W %< 5] CT-
NNBI 4 2 5485, b, WNT 15 5 1 % 15 i
T IO A AR AR AR T OC & . T 40 At 1R] 5T 44 L 43



o4 1

TRDF LA S R P ME R B2 RS T I LA A S 3 B A A LA « 321 -

WILFD WNT 5% 5% B 51 58 52 b & A 9 9 F
J& . N, /0N B ik 3k v i A R 41 8 1 Hmei-
c Al #F Z &k PIN #5548 (9 & J&, JF B Wnt2,
Wntd Al Wnt9a [ 2% 35 8§ int' . 6] 5 40 ffg o
WNTI10B i, ifif L2 e AT LARE AR XS LNCaP fif
AR BIEORAE DY . Ok A R OR BE Y WNT {5
LW TIRIT I 25 & B IR IT A S DNA
05 34 i w5 R A 5 4 40 b WNT-16b #) %
IR U bR A b L) WNT 55 R iEIA
J7 20 P AR UE R . Bk Ah . MR WNT {55 8 iE
A BEAE JE AT SR CSC B Ay s, JE R Kk
BB o AT 2 W, AR 33 B A B8 B-catenin i
SR — S L R S IR B 0, U HE AR HF PCa BB
MYC,SPP1 fil EGR1, B4, A W5 & M AR, B-
catenin 1 TCF-LEF K ji% % 5% N F Z [6] i A B AE
FHZZ ) AR SBTE RS 10 52 ), 3 ok 38 3 3 25 sl
# % enzalutamide I8 7} B-catenin D\ AR #% [
TCF4, 53 WNT-B-catenin {5 5 i #% 19 #E" .
XL AL T PCa ' AR A1 WNT-B-catenin {7
5 A 33 22 [ 14 B A R S R A A 0 L R 4R R B
Al FH AR B2 A WNT ik 550 1T L4 s E R 4T
X AR IGIT BIA s
2.3 BRZN S AT S AR

W5 & B, Fif 6 105 955 28 A PCa Bf 4 28 %% i 136
e PCa M 245 5 E B AUHE S L IR R A AR
BRAE S S A% T . Sh B 0SIE I B 1 M 25 R A S
i ge DA TS 0 R b Rz P R 7 8 R e 9 LA a2
A BR R RE 15 5 ) R e g e A L R 2 RN
0 AN [T =3 R o N 1 2L ) ) i o B 1
BB A8 o8 A i X S AR T AR R R
A B 2 B i PCa K/ R g S
o988 A 28 A 5 I AR O o[RS I 98 R TR ) e
Fi R Rl 58 51 5 A R A 28 R AR R 00 R 22 A
SREMIE A, AP RERMAEE S AR
I PR &5 5 0 AH 5C™ . DN ok b 20 R o R
K7 R I PR A2 28 M PCa (2R 9 bs S 9, 5
VB A 1B Je A 1 JE 47 BRI AE 51 362 B4 P50 R 97
LY

M2 N 2y WA B IR (NEPC) (1 I 4 A 75
. FRER R, K BIEI7 I ik & PCa it % m] ¥
P FiF PCa 41 i A I I 2 3% 700 e Ak o oAb 3%
R A7 S g A0 2 N O IR % 3 AL (NED) P92 5
F LB NEPC /4 PCa 9 EE R R AEH F I (<
1Y) H & 78 fli ] — 28 F — 2k AR 40 1 57 J5 5
CRPC Y3l 20 %, 38 5 18t 4% 0] ¥ 44 3K ) NEPC
R A 2 B AL WA TP53 Fl RB1 2k 3%,
N-MYC it ik 45 & PTEN BA50 M1 fg 2

i I SOX2 il EZH2 8 A 33k, i i 9
H# 5 AR M EAE . N-MYC Fl# 6 8 A
(AURKA) R R4 % 16 NEPC 3y 1, N-MYC
%S AURKA ik, AURKA A EH$#ES 5 NED
b B TER S N-MYC JE A &9 &k 15 & 24k
. BFE WL, N-MYC #1 EZH2 5 AR JE & &
Pr il AR 55, k. N-MYC 3 %3k 7 A 2%
PCa 4l il 7 i B AR A 38 3% = i . RB1 Fl TP53
B 2 5% 58 AR 7 NEPC H (43 518 70 %6 ~ 90 %6 Al
60 % ~70 %) B & = T BRI (4351 2k 30 %6 1 30 %6 ~
50%),RB1 Ml TP53 Ay [A] A &k 2k 76 4 3 50 % 1
NEPC & A&, i g8 ol 13, 7%, N-MYC
FE BRI TPORH LR IR (5%0) LB 7 NEPCs i ¥ &
09,

BT E#IEY7 % & NEPC #b,1L-6 . 1L-8 ., IL-18
JRAT AR HE PCa 3858 Fll NED, Rapa %2081 & 31, 534
RS T hASHL K 1E LNCaP 40 g v |38, I fig
{21 NED, 78 H 3 R 0 8K i 6 5% b 1 48 WN'T-
11 3 %, T 406 LNCaP 4 e NED., Snail % 5% A
TR T AR K DNA 255 & A, A
89 K B« Snail B 58 T 7 LNCaP 4l il o A AL
%S EMT, M HiES NED LM NE fRicH) a0 g %
B AR5 AR R R B RN
Snail # 5 [H 74 EMT 1 NED 2 [] () Bk & 42 fit
— I,

2.4 DNA BE&ERE

I8 R e A8 BE R AR VR Tt A, T LR A
AR 58 7 G E A5 5 A DNA &5 40 il 53
LI | Y € I 45 R AR R B B RIT . AR 19%
13 PCa MIIT 23% 9 mCRPC H1 & ¥ T DNA &
SR AR O A B AR TR Al AR 0L AR
DNA 5 495 7] LA FH B Rb 00 A 45 003 4% 1 Sk A5 AR, 2
IV BR 18 2 (BER) (B 41 B2 VI B 8 2 (NER) |
LB (MMR) 5% 55 W 2418 &2 (SSBR) ; DNA
MUEE Wi 24 (DSBs) W8 2 £ 24 Wi 4k 4% . A 5 &
0 (HRO FMEERJE DNA K% #: (NHED  EA1TH
TR B AR A ZE R & AR . HR DU R e f5 5
AP DNA S, BRI 7E S/G2 #1, i &
HIFEHF . 25 HR Ay — 8564 A i 35
BRCA2,.BRCA1,ATM, PALB2, RAD51D, ATR,
MRE11.CHK2,XRCC2/3 4., 7E mCRPC 1, £5
BRI 12. 7% (9 BRCA2 w77 76 14 40 ffg F01 Fh
RGBAR , TR 5 AR F s A Bk soai
Bk SRCGEHNIREE L . ATM 70 40 i 5 146 A
AT 53 B B A X A X DNA 5 45 Fn 3
PR 2 A% S T 1 s I I b 75 1 . ATML 7E i 41 Ji 9 988
A5 S ATM Y — S48 LA S5 PCa 1 XL



« 322 - I R W8 PR A1 24 7

537 &

Bo i BE S M, B, ATM B AE R PCa J& 3h 4
T L FEJRE & J8 B 300 v J MG B 3 15 AN e Tk
MMR k[ 5 PCa & ALHI A &, MMR # H
(MSH2,MSH6, MLH1, MLH3 1 PMS2) 3 fE ¢
e 2k 55 1 TR AR e R iR 28 AR A far AH 6 . MMIR
WA A 1) RO R A T A 300 ~12061
2.5 TMPRSS?2 / ETS fil&

TMPRSS2 J&— i 1 i 4 5 M e R R 0
PE SR AR R M. LA 26 % AL R Sk
(ETS) % W 51 02 U 5% 56 I F . TMPRSS2 Jii
¥ Y5 ETS RiEE K (ERG 46% . ETV1 8% .
ETV4 4% ,FLI1 1%0) il & J& PCa Wi # Uiy 3
HALAE S 4 50 % ~79 % Bk Bl s B o), sk e
HEFN 5y 460 AT |l T 4% €8 44 Py B 28 (il TMPRSS2-
ERG) DL J g e A 18] ) 4 (it TMPRSS2-ETV4) ifif
KA, HREAMAREMNES AR B EA &, m
AR {551 DNA &5 & 45 2 ] 1) 28 S 3 01 -F- 78
X — i R FE G B A H R R R o8 4 B AR
AR SR B %% 55 058 i AR 45 45 045 0 H i B 4
8 YT R B B R AL R R 1) DNA XUE
Wr 40 AH G 1Y 45 4  HE 51, TMPRSS2-ERG %
A RESE X — AL P RO NS R A T
eI R U By TMPRSS? 3 3 736 F Ay ETS
ORI RIK NS5 PCa MY, ETS 5
7 55 HAl KL [ 20 78 4k (4o PTEN 3y fig 32 45) U R 42
HEIEAE
2.6 ZMLE &R
2.6.1 RBI1 and CDKs i ¥ fi5 K 41 Jifd 58 5 R
(RBD 240 & 0 i f g8 45 7. 24 RBL L85 R
Bt B85 A M H E2F 5 5 H Tay s k. A,
24 RB1 764 2257 24 BT Cn e 3 2O 9% cyelin-D
F1 CDK4/6 B RGN , Bk E2F, E2F #% v 3] 41 g
o AN GRS 1 2 SR, il
2y 21% 1% PCa ft RB1 Sk Hfl R 78 CRPC
Wk H L, gt H 2 mCRPC Al NEPC 28 S, [ i
SRR B R WP CDK Al A e LK 7E Y
14260 PCa gy 34, WX &3, 4 RB1 £ik
W, AR A5 S B R
2.6.2 C-MYC C-MYC & —7Rh A fr & %0 6 S0
HH L, 5EBER G N-MYC 1 L-MYC —i&& , 78 38 51
PCa M kA= R IEEZAEH . CMYC 4 1) &
P O AR 2 40 A R G B L B I AR AR A A R
B S EBEAR DNA 2454, u 17 i RNA REG0 11
TS A% A RNA(rRNA), C-MYC 1fE% A NE
FRAE A9 B iy mCRPC w28 % 3 33k L 78 X FlVig 0l
T A8 CMYC %K (8q24) 1y Y (A4 X I 4 1
2%~20%, A B} C-MYC mRNA Fl# &3 /K F It

O FEIE R RTAIR . C-MYC 52 AR 4+ S 8940
HfE ST . PIER . AR K3y PCa ', G
W TR 1 7 3 A J2 3, C- MY C #f it 3k Jf:
H2Z3 AR MRl . X3 CMYC 25T &
PIEPHLE 5 AR 1P UE PCa 44 K
AR 2 L-MY C it ) 3 75 Jay B 4 1% 4% Fi PCa
L N-MYC AUTE (R 22 P CRPC Hhid £ ik,
T JE NEPCHY
2.7 RIBRGFHE

AR WM 5 G % I A G . AR 4 ) Thl
Y H rhIE R T 40 M 0 43 Ak, PCa B4 i 3= Vi 1
1105 EIE i 1 A A 5 A e S ) s Rl S
T oL G S T A AR L AT R R R A S S
X2 3 ) G g 1k kSR MG IR B PCa A 9% R G K
WA BE SRE, CTLA4 Al PD-1/PD-L1 45 4 2 ¥
A O TR YT Y A A AT e R
PR AN T MR R (CTL) 36 {5 58
ki R AT AR . PCa HLAT B Y IR 4k S 1k Bt
Jit o DR ab Sk 5 92 G A5 a5 40 ) ) ) R P AR
SR 5 J5 % il 9 AH . mCRPC S 7 B & 1 2%
AR fart O T DNA & 5 345 i B 1T AE 23 385 in
PR G Rk, B DNA B8 #14i i) PCa 1]
REXT S0 BE IR IT A 4 N . TR AR, 1% ADP A% b
A BN H 7 (PARPD X B A DNA $#i4i5% H A %
PEPE G PE . PCa 35 2 ik 5 Pk b 9 AH G Bt I
T PSA i 51 Ji B2 14 i W2 i (P AP) IR 51) g 571
JEHT R (PSMAD , AR Ry 21697 I HE s, PTEN
B HE5E PD-L1 2R3k, £ 1 fo 92 410 ] i Jed ol 2 455
A BT G BE 6 T 25 M, OF b R S R 9T
PI3K/AKT #ll il 7 09 Bk & 5% B 42 ft 7 2 8 K
P, RN R R IR YT B 2 R g
R T T P B A 30 e R Ak 0 X A8 AR B s
) G PETH 2 , 2R S R T 40 i 3 200, Ik
SN 5T FE X — BB B ADT Bk 5 5 enzalu-
tamide/abiraterone B¢ &, 7 AE i 1 AR 4K ¥ 1 4
T30 B 8 7 5 PCa 4 XF T 40 i 4% 5 k), B
&1 =, enzalutamide {2 F g 3 58 PD-1L1/PD-1.2
FEIRUO XEEHEFUE B T ORI A AR S % 0 4 ) 5
e 356 G T I 1 R
2.8 TGF-B il

TGF-B it P& 7F 2 Fh 4 ffg o 72 vh ol 5 SCHEAE T
It 5 AEIE A HE R AHOC, TGF-B @ HEA 3 1
BeAk (TGF-B1,-B2,-83) , H 5 21 i 2% 1 ¥4 Bl 52 14
TGF-8 %1k 2(TGFBR2) 454 . TGFBR2 #i% J5
ffi TGF-B %4 1(TGFBR1) 8 i £k ifi #4015 . S 204m
JflJit R-Smad %% 5% K+ 1) 9% B2 fk (Smad2/3) B J5
Y5 Smadd M, 2 A EK Y M BN, 5 DNA 2454



o4 1

TRDF LA S R P ME R B2 RS T I LA A S 3 B A A LA

+ 323

I B R Y 2R Gk L AL A L T A CEMT

1R RETHSS . Smad7 AT 454 Smad4 i H R BE

5 Smad2/3 4G N # TGF-R {755 . #F

FRW TGF-B1 1 it A 1 51 B 40 i rh 4 A Rk,

TGF-B3 FEIEH | 5 40 il A1 510 PCa b IR AR,

{EAE 56 RS P W 5 (1) PCa 41 & vh g #1107, ik

Sh TGF-B3(AH ¥ T TGFRL) 18 i 1% PISK i #%

75 240 i 3 7% R 28 O T R T K PE . 78 PCa

L TGFBASIRIE R B 54 E &AM, M

HRE R FE T4t TGF-B A #F PCa #5704,
TGF-B i #%F AR id #% A B AE H7E PCa &4

RIS m) AIPC etk it #& b B T EZAEM.

TGF-B il % ml IE M s 3 AR H R BH

B SR o DT 44 <5 4400 i 185 58 R 43k, T AR 28 AT 3 2o

M TGEF-B 3 % & F W 8 A & 4E 1. fin,

Smad3 W] 7 A HE 8 47 T 15 AR 19 RO

AR By TAD %5 ¥ 5 Fl Smad3 # MH2 8 7f 7 4%

433 Smad3 X} AR B4, 1 Smad4 AT 42 T+ ik

BN Smad7 7] FEAR AL N . B ST K B, TGF-B1

Z 5 AR @i TRAMP i 51 B g /0> BB 7Y it 988 41

i EMTS

3 BE
PCa MR MF R E -2 HE 2P R £

o5 530 % 2 () AR B A T B 45 51 . A8 R 2 50

T AR 388 J& CRPC 19 32 220K 2l [H 2 MR 97 19 &=

BEHBR . SR, A AE S8 B X PCa 1 KB F ¢

A, KL B Z RS R ECE S ARER T 2 M

5530 . 2 88 SUIR 9T T 250 iU PCa B IR YT

T A SR 2 MR YT 7 22380 DAk Ry B 1 PR U

BIT

5% ik

[1] Freddie B, Ferlay J, Soerjomataram I, et al. Global
cancer statistics 2018: GLOBOCAN estimates of inci-
dence and mortality worldwide for 36 cancers in 185
countries[ J]. CA: A Cancer J Clini, 2018,68(6) :394-
424,

[2] Davey RA, Grossmann M. Androgen Receptor Struc-
ture, Function and Biology: From Bench to Bedside
[J]. Clin Biochem Rev,2016,37(1):3-15.

[3] Leung JK, Sadar MD. Non-Genomic Actions of the
Androgen Receptor in Prostate Cancer[]]. Front En-
docrinol(Lausanne) ,2017,8 2.

[4] Zarif JC,Miranti CK. The importance of non-nuclear
AR signaling in prostate cancer progression and thera-
peutic resistance[ J]. Cell Signal, 2016, 28 (5): 348-
356.

[5] Kim HJ,Lee WJ. Insulin-like growth factor-I induces

androgen receptor activation in differentiating C2C12

L6]

7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

skeletal muscle cells[ J]. Mol Cells,2009,28(3):189-
194.

Culig Z.Klocker H,Bartsch G.et al. Androgen recep-
tors in prostate cancer[J]. ] Urol,2003,170(4 Pt 1)
1363-1369.

Tu JJ. Rohan S, Kao ], et al. Gene fusions between
TMPRSS2 and ETS family genes in prostate cancer:
frequency and transcript variant analysis by RT-PCR
and FISH on paraffin-embedded tissues [ J ]. Mod
Pathol.2007,20(9) :921-928.

Massie CE, Lynch A, Ramos-Montoya A, et al. The
androgen receptor fuels prostate cancer by regulating
central metabolism and biosynthesis [ J]. EMBO J,
2011,30(13):2719-2733.

Baca SC,Prandi D, Lawrence MS, et al. Punctuated e-
volution of prostate cancer genomes[]]. Cell, 2013,
153(3) :666-677.

Robinson D, Van Allen EM,Wu YM, et al. Integrative
clinical genomics of advanced prostate cancer [ ] J.
Cell,2015,161(5) :1215-1228.

Carver BS,Chapinski C, Wongvipat J,et al. Reciprocal
feedback regulation of PI3K and androgen receptor
signaling in PTEN-deficient prostate cancer[]]. Canc-
er Cell,2011,19(5) :575-586.

Mulholland DJ, Tran LM, Li Y,et al. Cell autonomous
role of PTEN in regulating castration-resistant pros-
tate cancer growth[ J . Cancer Cell,2011,19(6):792-
804.

Murillo-Garzon V,Kypta R, WNT signalling in pros-
tate cancer[ ] ]. Nat Rev Urol,2017,14(11) :683-696.
Beltran H, Yelensky R,Frampton GM,et al. Targeted
next-generation sequencing of advanced prostate canc-
er identifies potential therapeutic targets and disease
heterogeneity[ J]. Eur Urol,2013,63(5) :920-926.
Zong Y .Huang J,Sankarasharma D,et al. Stromal ep-
igenetic dysregulation is sufficient to initiate mouse
prostate cancer via paracrine Wnt signaling[J]. Proc
Natl Acad Sci USA,2012,109(50) : E3395-3404.
Dakhova O,Rowley D, Ittmann M. Genes upregulated
in prostate cancer reactive stroma promote prostate
cancer progression in vivo[ ] ]. Clin Cancer Res, 2014,
20(1):100-109.

Sun Y,Campisi J, Higano C,et al. Treatment-induced
damage to the tumor microenvironment promotes
prostate cancer therapy resistance through WNT16B
[1]. Nat Med,2012,18(9) : 1359-1368.

Bisson I, Prowse DM. WNT signaling regulates self-
renewal and differentiation of prostate cancer cells
with stem cell characteristics[ J]. Cell Res, 2009, 19
(6):683-697.

Lee E,Ha S,Logan SK. Divergent Androgen Receptor

and Beta-Catenin Signaling in Prostate Cancer Cells



+ 324 -

I R W PR Aok 23 ks

537 &

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[J]. PLoS One,2015,10(10) :e0141589.

Ayala GE,Dai H,Powell M,et al. Cancer-related axo-
nogenesis and neurogenesis in prostate cancer[J]. Clin
Cancer Res,2008,14(23):7593-7603.

Zahalka AH, Arnal-Estapé A, Maryanovich M, et al.
Adrenergic nerves activate an angio-metabolic switch
in prostate cancer[ J . Science,2017,358(6361):321-
326.

Magnon C, Hall SJ, Lin J, et al. Autonomic nerve de-
Velopment contributes to prostate cancer progression
[J7. Science,2013,341(6142) :1236361.

Coarfa C,Florentin D,Putluri N,et al. Influence of the
neural microenvironment on prostate cancer[ ] |. Pros-
tate,2018,78(2) :128-139.

Rutledge A.Jobling P, Walker MM, et al. Spinal Cord
Injuries and Nerve Dependence in Prostate Cancer[J].
Trends Cancer,2017,3(12) :812-815.

Lu H,Liu X,Guo F,et al. Impact of beta-blockers on
prostate cancer mortality: a meta-analysis of 16, 825
patients[ J]. Onco Targets Ther,2015,8:985-990.
Reeves FA, Battye S, Roth H, et al. Prostatic nerve
subtypes independently predict biochemical recurrence
in prostate cancer[ J]. ] Clin Neurosci,2019,63:213-
219.

March B, Faulkner S, Jobling P, et al. Tumour inner-
vation and neurosignalling in prostate cancer[ J]. Nat
Rev Urol,2020,17(2) :119-130.

Beltran H, Prandi D, Mosquera JM, et al. Divergent
clonal evolution of castration-resistant neuroendocrine
prostate cancer[ J]. Nat Med,2016,22(3) :298-305.
Zou M, Toivanen R, Mitrofanova A,et al. Transdiffer-
entiation as a Mechanism of Treatment Resistance in
a Mouse Model of Castration-Resistant Prostate Canc-
er[ J]. Cancer Discov,2017,7(7):736-749,

Aparicio A, Logothetis C], Maity SN. Understanding
the lethal variant of prostate cancer: power of exami-
ning extremes [ J ]. Cancer Discov, 2011, 1 (6): 466-
468.

Mu P,Zhang Z,Benelli M,et al. SOX2 promotes line-
age plasticity and antiandrogen resistance in TP53-and
RB1-deficient prostate cancer[ ]J]. Science, 2017, 355
(6320) : 84-88.

Ku SY,Rosario S, Wang Y, et al. Rbl and Trp53 co-
operate to suppress prostate cancer lineage plasticity,
metastasis, and antiandrogen resistance[ ] ]. Science,
2017,355(6320) : 78-83.

Dardenne E, Beltran H, Benelli M, et al. N-Myc In-
duces an EZH2-Mediated Transcriptional Program
Driving Neuroendocrine Prostate Cancer[]]. Cancer
Cell,2016,30(4) :563-577.

Lee JK, Phillips JW, Smith BA, et al. N-Myc Drives

Neuroendocrine Prostate Cancer Initiated from Hu-

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

man Prostate Epithelial Cells[]J]. Cancer Cell, 2016,
29(4) :536-547.

Dardenne E, Beltran H, Benelli M, et al. N-Myc In-
duces an EZH2-Mediated Transcriptional Program
Driving Neuroendocrine Prostate Cancer [ J]. Cancer
Cell,2016,30(4) :563-577.

Beltran H, Prandi D, Mosquera JM, et al. Divergent
clonal evolution of castration-resistant neuroendocrine
prostate cancer[ J]. Nat Med,2016,22(3) ;:298-305.
Beltran H.Rickman DS, Park K, et al. Molecular char-
acterization of neuroendocrine prostate cancer and i-
dentification of new drug targets[ J]. Cancer Discov,
2011,1(6):487-495.

Rapa 1, Volante M, Migliore C, et al. Human ASH-1
promotes neuroendocrine differentiation in androgen
deprivation conditions and interferes with androgen
responsiveness in prostate cancer cells[]J]. Prostate,
2013,73(11):1241-1249.

McKeithen D,Graham T,Chung LW,et al. Snail tran-
scription factor regulates neuroendocrine differentia-
tion in LNCaP prostate cancer cells [ J]. Prostate,
2010,70(9) :982-992.

Mateo J,Carreira S, Sandhu S, et al. DNA-Repair De-
fects and Olaparib in Metastatic Prostate Cancer[]].
N Engl J Med,2015,373(18) :1697-1708.

Robinson D, Van Allen EM,Wu YM, et al. Integrative
clinical genomics of advanced prostate cancer [ ] ].
Cell,2015,161(5) :1215-1228.

Goodwin JF,Schiewer MJ,Dean JL,et al. A hormone-
DNA repair circuit governs the response to genotoxic
insult[ J]. Cancer Discov,2013,3(11):1254-1271.

Wu C, Wyatt AW, McPherson A, et al. Poly-gene fu-
sion transcripts and chromothripsis in prostate cancer
[J]. Genes Chromosomes Cancer,2012,51(12) :1144-
1153.

Tomlins SA, Rhodes DR, Perner S, et al. Recurrent
fusion of TMPRSS2 and ETS transcription factor
genes in prostate cancer [ J ]. Science, 2005, 310
(5748) :644-648.

Hamilton E, Infante JR. Targeting CDK4/6 in pa-
tients with cancer[ J]. Cancer Treat Rev, 2016, 45:
129-138.

Sharma A, Yeow WS,Ertel A,et al. The retinoblasto-
ma tumor suppressor controls androgen signaling and
human prostate cancer progression[ J]. J Clin Invest,
2010,120(12) :4478-4492.

Antony L,van der Schoor F,Dalrymple SL.et al. An-
drogen receptor(AR) suppresses normal human pros-
tate epithelial cell proliferation via AR/B-catenin/
TCF-4 complex inhibition of c-MYC transcription[ ] ].
Prostate,2014,74(11):1118-1131.

Tsou P,Katayama H, Ostrin EJ,et al. The Emerging



o4 1

TRDF LA S R P ME R B2 RS T I LA A S 3 B A A LA .

325

[49]

[50]

[51]

[52]

(53]

Role of B Cells in Tumor Immunity[ ]J]. Cancer Res,
2016,76(19):5597-5601.

Carosella ED, Ploussard G, LeMaoult J,et al. A Sys-
tematic Review of Immunotherapy in Urologic Canc-
er: Evolving Roles for Targeting of CTLA-4, PD-1/
PD-L1,and HLA-G[J]. Eur Urol,2015,68(2):267-
279.

Baumeister SH, Freeman GJ, Dranoff G, et al. Coin-
hibitory Pathways in Immunotherapy for Cancer[]].
Annu Rev Immunol,2016,34:539-573.

Turajlic S, Litchfield K, Xu H,et al. Insertion-and-de-
letion-derived tumour-specific neoantigens and the im-
munogenic phenotype:a pan-cancer analysis[ J]. Lan-
cet Oncol,2017,18(8):1009-1021.

Schweizer M T, Antonarakis ES. Prognostic and thera-
peutic implications of DNA repair gene mutations in
advanced prostate cancer[]J]. Clin Adv Hematol On-
col,2017,15(10) : 785-795.

Peng W, Chen JQ, Liu C, et al. Loss of PTEN Pro-
motes Resistance to T Cell-Mediated Immunotherapy
[J]. Cancer Discov,2016,6(2):202-216.

Drake CG, Doody AD, Mihalyo MA, et al. Androgen
ablation mitigates tolerance to a prostate/prostate

cancer-restricted antigen[ J]. Cancer Cell,2005,7(3):

[55]

[56]

[57]

[58]

[59]

239-249.
Ardiani A, Gameiro SR, Kwilas AR, et al. Androgen
deprivation therapy sensitizes prostate cancer cells to
T-cell killing through androgen receptor dependent
modulation of the apoptotic pathway[]J]. Oncotarget,
2014,5(19) :9335-9348.
Bishop JL,Sio A, Angeles A, et al. PD-L1 is highly
expressed in Enzalutamide resistant prostate cancer
[J]. Oncotarget,2015,6(1) :234-242.
Walker L, Millena AC, Strong N, et al. Expression of
TGEFB3 and its effects on migratory and invasive be-
havior of prostate cancer cells:involvement of PI3-ki-
nase/ AKT signaling pathway[J]. Clin Exp Metasta-
$1s,2013,30(1) :13-23.
Song B.Park SH,Zhao JC.et al. Targeting FOXAI1-
mediated repression of TGF-8 signaling suppresses
castration-resistant prostate cancer progression[]]. ]
Clin Invest.2019,129(2) :569-582.
Cai Q,Chen Y, Zhang D, et al. Loss of epithelial AR
increase castration resistant stem-like prostate cancer
cells and promotes cancer metastasis via TGF-1/
EMT pathway[ J]. Transl Androl Urol, 2020, 9 (3):
1013-1027.

Ok A% 8 #1.2021-06-21)

[30]

[31]

[32]

[33]

[34]

(E#% 318 T

Guo H,Sa Y.Xu Y.et al. AdynamicGraciloplastyWith
a PedicledGracilis Muscle Flap Wrapped Around Bul-
bar Urethra for Treatment of Male Acquired Urinary
Incontinence[ J . Urology,2016,91:208-214.

Persky L,Resnick M, Desprez J. Penile reconstruction
with gracilis pedicle grafts[J]. J Urol,1983,129(3):
603-605.

Ustiiner TE, Mutaf M, Sens6z O. Anteromedial thigh:
a source for phallic reconstruction [ J]. Ann Plast
Surg,1994,32(4) :426-430.

Cohen O, Stranix JT,Zhao L,et al. Use of a Split Ped-
icled Gracilis Muscle Flap in Robotically Assisted
Vaginectomy and Urethral Lengthening for Phallo-
plasty: A Novel Technique for Female-to-Male Genital
Reconstruction[ J ]. Plast Reconstr Surg, 2020, 145
(6):1512-1515.

Hanash KA, Tur JJ. One-stage plastic reconstruction

[36]

[37]

[38]

of a totally amputated cancerous penis using a unilat-
eral myocutaneousgracilis flap [J]. J Surg Oncol,
1986,33(4) :250-253.
YiJ.YuDZ.Wang H.et al. A longitudinally split rab-
bit segmental gracilis to simulate penile erectile func-
tion:anatomic basis and animal models[]J]. Eur Rev
Med Pharmacol Sci,2016,20(1):12-19.
LR, X S0 BRAT Y AL RO A LA D et
SRR R B I IR AT O 5 [T 0. v AR A R e
2016,32(5) :354-358.
Carlos EC, Sexton SJ, Lentz AC. Urethral Injury and
the Penile Prosthesis[ ] ]. Sex Med Rev,2019,7(2):
360-368.
AL XN BE AR, E A4 IKOE JE e A E LT
PRIEFE LA A AR g iz LT, B B % e A
2020,100(26) :2044-2048.

Ok A% B #1:2021-08-05)



