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The mechanism of androgen independent signaling pathway in
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Abstract: Prostate cancer is one of the common malignant tumors of male urogenital system, and the incidence
of prostate cancer in China has increased significantly in the past decade. At present, endocrine therapy based on
androgen blockade is the main method of clinical treatment except radical surgery and radiotherapy/chemotherapy
for prostate cancer. However, the clinical benefit can only be obtained in the early stage of treatment, and nearly
90% of patients will develop to the castration resistance, and among them, nearly 90% of patients will have bone
metastasis. The quality of life decreases sharply with the progression of disease for patients. In addition to the
androgen signal pathway, studies have shown that many other oncogenic signal pathways have involved in the
development of castration resistance, including classic cancer signaling pathways, immune and inflammatory
signaling pathways, etc. Understanding the mechanism of androgen independent signal pathway in the formation of
castration resistance will help to understand the off-target effect of androgen blocking therapy and introduce
new treatment targets or strategies to get rid of the "no drug available" dilemma for clinical treatment of castration
resistance.
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T %1 Jl J% (prostate cancer, PCa) & 55 1 WA JR A B
R W B 2 —, R R S E N E S
P iR 5 A R TR E (1 PCa A A
TR S RIS E 5K, A B N RAE 7 A A
IRES IR AL DL B N 12 AR I hn R, 3 4 ok 3k [ PCa
R 2R T, KRR, DO Bt
RIF A TSRS, BAREIRIR EXE
KRS Z R 697 5 BAT A BB E T2
2697 18~36 /N H Ja AR 2 BBt JF Kk ke
N & AU AT B BR 9 (castration-resistance prostate
cancer, CRPC)®, ix Ff 5 7 1t Ja 41 Jif 2 B8 3 R A8, JF
H 5 T4 28 R 5L, FEx K 2 4007 25 R
T OTVEF= UM, RIS B i T e B i) AR K, R
Pt 2 5 R IR Y 1. PUHER YT R P AR IR T HE
PUL— H & PCaihJ7 H R 2, M 1] PCa f8 35 mT B T IIf
TH NS . R A 2 Ll G2 i3 CRPC
B A ) 2 R IR 2 A (androgen receptor,
AR) KI5 5L S, Bl lnimad AR & DR 47 156 A1 98 45 48 T 44
P AR {2235 7K P9, JE % AR (1) BT 32 9 A48 44 A LR R
WA 2R IS O N 2EAT 15 54 20, B3 0% AR 4
B A0 DR 7 1R 26 3 2 3F AR TEAR KT R 38 R R X A
WO BB G & . TP CRPC & & T &, AR
AT F A Y PR, RSt 4 S 400 ) AR 5 B HL 0BT 38
F IR A AR SR KT PCa [ iR FH G B, AN B8 G 2 FE
U7 A M ) S B RN A o TR R S 3 T 4f X CRPC T

Jis Hh A ST T R AF T T8 I 1 LA 43 PR E AT IR
Ft (Bl 1), W8 4R 3 H AR AL 10 0 T 48 bR, #E—
TFRCHT S bR 245 (3R 1) B3 N A BB & T 24 3% T
CRPC ¥R 7 838 4l Bhva o7, DAY e A7 AR & R 40
Jo AR A AR o A SR XX 43 S AT 5 3
JEBEATIC B AIHI AT, DU J5 B0 Fed A5 25 .

1 ZHEPNBEESEREEEXAY

1.1 PIBK/AKT/mTOR{ES @R /15 I LAY 3-
Wile/ 5 1 P BYH FL 30 ) R i % R #LHE B (phosphati-
dylinositol-3-kinase/protein kinase B/mammalian target
of rapamycin, PI3K/AKT/mTOR) {5 *5 i 4% i i i 5 41
i 364 B A7 I8 A AL AR A B CRPC (i 2.
PI3K [ 3% P 7= 4 B 7S AKT, 1 mTOR /& AKT 1)
UFHERR. WFFCRIN, 76 CRPC 1, PISK k(5 5 A 41
JLAME 5 g B 3R L3R R AR B T A A AR A L
GOV 2 A i P9 B B AL, R HE PIBK B IE MRS 5
(1A% 3, {6015 8 4t ) FH DG A28 R0 80 26 VR 9T 1
0 20 M S 4. PIBK/IAKT/mTOR Al AR {5 5 2 Al 5 H
FRHR AR, NER 10 5 Je th fA i 2% (0 1o I 1 A 5K 0 3 1 [+]
Y8 & [X (phosphatase and tensin homologue deleted on
chromosome 10, PTEN) i 2% Ji5 AJ 3 PIBK/AKT 15 %
IEG, {f ARJEPER NN . Carver ZEPV& BN PISK il %
A LT T o e 52 A T T Y 1 s A5 410 o) A T 9B
ARE 5, fIH] AR {5 U mT i i PR AR AKT W5 IR I Y 7K
T AKT 15 5, 1X W 5% B0 1 42 AH H.A2 S T

Figure 1 The androgen independent signaling pathways in castration-resistant prostate cancer. PTEN: Phosphatase and tensin homologue

deleted on chromosome 10; PI3K: Phosphatidylinositol-3-kinase; AKT: Protein kinase B; mTOR: Mammalian target of rapamycin; YAP:
Yes-associated protein; TAZ: Tafazzin; AR-V7: Androgen receptor variant-7; FKBP51: FK506-binding protein 51; NF-xB: Nuclear factor

kappa-B; AR: Androgen receptor; SOX2: Sex determining region Y-box 2 ; BCL-2: B-cell lymphoma-2; EMT: Epithelial-mesenchymal tran-

sition; JAK/STAT3: The Janus kinase/signal transducer and activator of tranions 3; ATM: Ataxia telangiectasia-mutated; IL-6: Interleukin-6;
PD-L1: Programmed cell death 1 ligand 1; PD-1: Programmed cell death-1; NKG2D: NK group 2, member D
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Table 1 The related drugs of androgen independent signaling pathway. mTORC1/2: Mammalian target of rapamycin complex 1/2; PSA:

Prostate specific antigen; TEAD: Transcription enhancing association domain; NK cells: Natural killer cells

Pathway Drug Target Medicinal effect
The related drugs of Isorhamnetin PIBK/AKT/mTOR Inhibit cancer cell proliferation
classic carcinogenic NVP-BEZ235 PI3K and mTORC1/2  Synergistic anti-tumor with docetaxel
signaling pathways Ipatasertib AKT Reduce the level of PSA
Everolimus mTOR Synergistic anti-tumor with docetaxel and bevacizumab
CWP232291 S-Catenin Inhibit the expression of AR and its splice variants

Saikosaponin-d
Verteporfin

Whnt/j-catenin
YAP/TAZ-TEAD

Vestigial-like 4 YAP-TEAD
Statins YAP
The related drugs of Polyphyllin T NF-xB/p65
immune and CX4945 AR-V7
inflammatory BAY 11-7082 NF-xB
signaling pathway AZD1480 JAK2- STAT5alb
GPA500 STAT3
CNTO 328 IL-6
Ad-SOCS3 IL-6 and PD-L1
Durvalumab PD-L1
Pembrolizumab PD-1/PD-L1
MDX-1106 PD-1/PD-L1

Inhibit the production of EMT and cell differentiation
Inhibit cancer cell proliferation

Inhibit the progression of CRPC

Inhibit the differentiation of tumor stem cells

Promote the apoptosis of PC3 cells

Restores the sensitivity of cells to calutamide

Promote the apoptosis of PC3 cells

Inhibit the progression of CRPC

Combination with enzalutamide to inhibit AR activity and cell proliferation
Synergistic anti-tumor with docetaxel

Increase the sensitivity of cancer cells to NK cells
Synergistic anti-tumor with durvalumab

Reduce the level of PSA and improve overall survival
Have good tolerability and obvious anti-tumor activity

Y 5 R A B P A0, DAL UG e K 41 1) PISIK ke i A
AR {55 I BE B B4 PCafy ik g . BhAh, BB TR
I PIBK/AKT i 42 W] DL I I 405 e A A5 5 i 42 (2 3
PCa I & J& JF 77 2 X6 245 W I T 247 1400, 5] 4 AKCT 388 i
S Wnt/B- 3340 5 19 (B-catenin) #4814 AR %4 5%,
RY AKT W] 41 fil] B-catenin & fig, & 1 72 41 Jf 4% 1) AR
R, BEHY 58 AR F e s 1, 232 PCa By #ERE o
WEICR I, RN G 57 B2 30 — Mok 4
PIBK/AKT/MTOR i 42 10l 71), 7T 30 25 4100 1) fe 3 3R I AR
6P i 471 i 20H B DUL45 A1 PC3 [ A K, (R 6] A i 3%
S R 27 A 40 i LNCaP A1 IE & AT 51 B _E R 4 it
PREC JL-T7- %A Ml /E 2. NVP-BEZ235 /& PI3K flI
W AL 2 TR IR A R PR R B2 &K 1/2 (mTOR complex
1/2, mTORC1/2) XU H# i 7, e 5 2 Pufl 28K 5697
AAFRBUMRER, £ X CRPCH 2 1R IT SR IgLs,
Ipatasertib (GDC-0068) #& % AKT 3 /> iV 8 345 45 %5 1)
ATP 55 Gt A7), FLAR e 2 im) 85 R 10 AKT, 8 i 1 i
5 S 4705 (prostate specific antigen, PSA) 17K F T [%,
X CRPC 38 R AEHism RN, H Al 1b 21 571l AR 1056
IEAESE T HR4, Everolimus A& 58 [ £ i A1 24 i P B R it
#E 1) mTOR #1171, George 2SIt 4% £ 1tk 25 4 i 24 iy
1| B 9% (metastatic castration-resistance prostate cancer,
mMCRPC) & & BEAT B 2511 1A AR R38R I, BAR R
W IR MTOR 24 3405 AR WA e ) 7 42 52 B0 1], (5 Bh s
W 5E ARG Ki-67 B 45 6 97 IO 3E A7 1 3G b0, I B
0k B, 2 B B 24 everolimus Xt mCRPC & Iifi
PRIT A 5B . Gross 25181 everolimus 5 £ 75 4 A2 i

A IR B BUIE A B F VA JT CRPC R B W B o /e,
L[] B G I 98 27 7 T %) B 1 P S X R R SR L B
F T IR 03 55 B ) e 2 — . ERAR PIBK/AKT/mTOR
A e il CRPC YA IT (A 28 HE A, {HLAH D% 254 1 F 5%
WA VF 22 i) AR AR A TR
1.2 Wnt/g-catenin {5 S i@ Wnt & (12— Fl 4
BE R 1, p-catenin /&2 Wnti& 42 B 2 (5 514 2+, K
T P 32 Wint 3E B o R A o0 B AR . BE HE R, wint
1555 5 A T p-catenin 5 ik B 2R 52 AR R FL i T
R EE G IG5 G, A5 XA S B A7 AE I 5 AR 8 B 3L 5E fr
T-4f A%, 8 0 PCa 4 g AR K= IR ) % i P o 7E I
PR B Bk & i m] T CRPC B34 1R YT, 1B 5% 77 A it
21k, W 9T 2% B Wnt/B-catenin & 42 [ S SO 39 hn 7
BN BB R i 25 108, [E] IS HOE R Wnt (5 5
e T Re ARk b 2 4 M - R) 78 5T 40 i % AL (epithelial-
mesenchymal transition, EMT) )% 4, #F 78 & L L 7] R
fRIHLH & 7E CRPC 4 fiid v, cAMP {5 i 14 25 1 I8ty 11 2
BIRHFTIEZE (protein kinase, cCAMP-dependent, regulatory,
type 11, beta, PRKAR2B) # 3 Wnt/g-catenin {5 5 1£ 5
JH %, B-catenin #% 2 A AiE 3E B F5 5 S R T Slug R 1%,
T sk R EMT AR 28 1 5 DR ) o R 0, K 5 s 4
(RIIG T 73 AL o

Wnt/-catenin 52 ¥ 57 CRPC FI 45 24 i, BF 3%
HF I 35 2R AR 036 M PCa 4 i B8 25 5 0TS Wint £ A1, 41
il Wnt/-catenin {5 = 8 6 8 5 1 240 B %t 58 AR Bk
R AV RILE I M BURYE . BA M 2R L & ik A
Wnt/3-catenin 15 5400 1l 771 0t k5 2% AORSAN 2k i 3R K
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iV PCa 2 i (1) 38 5E 50 BH 2 iR A A R oy
& 1) CWP232291 38 ok 52 il Wnt 5 i 14 % 5 i 1k
1 p-catenin [k, 3 i PCagiljig F AR K LB 2
BRI R IL, 7E CRPC MR /N R AL |, RE L2
FI) B 5 R TR 1 R Y, 88 2 K-d (saikosaponin-d,
SSD) & — it yT 12 1 PCa B L &4, e BH I Wnt/s-
catenin {5 5 38 %, 1] CRPC & EMT f 7= 4 Fl e i
T-4H i (cancer stem cell, CSC) 14046122, &% Wit i
P B /NGy TR 9T A 5 H AT b T WIE B B,
it — 2D FT AN ) Wnt 388 B 98 CE B iR BIL A, a2 T A
Bk H A 7 K -
1.3 Hippo {5 5 i® B Hippo-YAP (Yes-associated
protein, YAP)/TAZ (tafazzin, TAZ) 15 5 1% 5 5 ¥ (£ 78
T2 MmaE At . Y Hippo ARG IR, 3t
Rl F YAP #1155 2 [5) Y5 TAZ 1% PE 4 30 1M 24 Hippo
ARG, YAP I TAZ ) A 1k N4 fo %, RE B A
T SR DA - AE LB L DR I JE 3 1 A S 4R, 1 o B L T 1
B YRR, g, FERECER AR OB 251 T, YAP R
55 PSA Bl 1 R R SR TC A 2, A PSA R H
FIE, A YAP F: K UTER ] T AR H bR % K] PSA FI
FK506 45 4% [ 5 (FK506-binding protein 5, FKBP5) %
[R5 R4, Zhang 251250 B2 YAP 145 8 58 IFF LNCaP
A Jf AE HE VR R <F 25 T e IR G, R W YAP (15t
ek B LNCaP 4H i M 3 2 U A 3% 40 O 2 343
PrAY, MG om g 40 M 12 28 68 7). fE PCap, BT kIR
AR REAM | LNCaP 41 i o YAP [ 3552, o4 AR fg
TH %% DNA H 3 #£ 72 il 3A (DNA methyltransferase 3A,
DNMT3a) £& #f 5% lilF 1] YAP J5 5 1 4b, {2 3 DNA HI 3
A, FH] YAP 5k R % 5% o AH S AE 25 35 I AR 40 il T
e 3E YAP B S0, Al e 5% 38 5 4% 5 4 (transcription
enhancing association domain, TEAD) & #fi i - 14 3 [A]
SOX2 (sex determining region Y-box 2) 1 Nanog #% 3¢ &
PESG N, 4+ PCa 21 i 1) H 8 5058 A2 4y A0, 2 ik
CRPC [Pk & .

YAPITAZ T Ji iE LE W 2 V8 2 77 T H A 5= 2 AE
Mo TR TV 2 25 40 H o B3k R 47 i) 1) 8 IR 2
YAPITAZ [ LR IE TR, LA YAPITAZ 5 3R IK 12
A 2 A G A= W 25 ) 1 B AR B AR X 26 R 3R U 2 Hippo
3 0]/ N U 25 W O B AR ST, BIF 5T 2R W YAP/
TAZ E 2l 5 TEAD 45 & 1M ke 2 7 s L 0% K1 19
YEH, R L EE 7] Hippo 8 42 1R 5 2 5 125 4 40 i) 3 Fof
FHEAEH . Verteporfin g1 YAP/TAZ-TEAD HAH H.
YEH, [FIEF 4] YAP-AR (1A B AE FH A 24 1) C4-2 4]
it B A K281, Vestigial-like 4 A& —Ff b g 061 K 7, 5
YAP 554V 454 TEAD, @ i 417 i %5 YAP-TEAD &

H VI R, F0H] Hippo i& 42029, (R H2e AV AE 2
PEARSR AR Z AR S, R — DR R Tk
2y A 2R A s v, S T R LA B R
1. Bk, fMhyT 28259 OO 2 N YAP (14 250m
71, REAEHE YAPITAZ ) I 5 [R 3 1 A, [F] B & 40
CSC = A1,

2 REMREEXBEESBEREEEXAY

2.1 FKBP51/NF-kBIES51% S FK506 454 & H 51
(FK506-binding protein 51, FKBP51) +& —fl S 28 5 1,
VR 0 1 A T A o S T SRR R R SRR T
«B (nuclear factor kappa-B, NF-xB) J2& & % [ 5 5t R 1
K, 25145 5 A0 I A A T G g B 28 A A E I
R S8 AH O ) B R Rk o A 9T SR B E 40 R A 4H B A
T, NF-xB 12 5 1 98 i e B2 35 i i3E PCa 4t a1
IEF A EMT 172 2ERA, Catz 253390 77 & I NF-xB 1%
S B 1 BOE RE IR PCa gl L T, O AE BT TS
FE IR B itk L 41 AR -2 (B-cell lymphoma-2, BCL-2) & &)

W BCL-2 =R H s KGN . AR IEFR NF-«B e 5
AR P [ /E 2 33 CRPC H & A=, 22 R P S 36 E 52 1
AR & NF-xB [1) il 2 [, [ i NF-xB 7] LA L i 2 Fft b
I8 {12 32 4 0 D8] 1~ A A DR 1~ 1 3208, 481 2 firk 988 A BB TR
T o A4S F -8, 1L K T CXCL12 (C-X-C motif
chemokine 12) 1 CCL2 [chemokine (C-C motif) ligand
2] 2, FEHE R G T I, X Le g i R T SRR
) A S 25 I 4 P T A i3k AR M5 545 S84, FKBP51 1]
5% T «B B 4740 77 (inhibitor of NF-«B kinase a,
IKKa) A8 EAF F S NF-xB 15 538 1%, Yu 25351 f 4
9% A1 G2 T VA R B, 7E CRPC H b i = %2
A B 42 98 A5 4 7 (androgen receptor variant-7, AR-V7).
FKBP51 fll NF-xB 15 5 % §AH G 8 E I 3R IA K F 2 1E
AH 2K, R B FKBP5L &5 [ 76 ME B R 5k = 1 0 F %2
AR-VT [T, A2 4K AR 4% .

H AV 2 1) NF-B 3l 2% 4 & ) IEERTE 7, A
WiREIE B H0H| CRPCHI H 1. Zou ZEBek L HH B H7 |
AJ LA 1 NF-xB/p65 il DNA FH L8 55 i 1 SR A &R
IE, {23k PC3 4 i Fr 8 T A4 A U MG 5 . CX4945 &
P& B IO 2 %) B R, AP 9T R B BEAE mRNA
A KF T AR-VT BRI, [F] B B8 55 NF-xB Ji
P& 13 1%, Pk 2 CRPC 4 i %) bE = 6 Ji (1) sk 1 BT
BAY 11-7082 iffi it [ (& NF-xB #l1#1] & 1 « (inhibitor «
of NF-xB, IxBa) fiff B2 £k 7K - # ] NF-xB % 1, It 5
o Ath 259 W3 [7) 42 3F PC-3 40 B 1) 7 T80, [R] ) HF A0
& B AE 0 e 40 B 3k AT O B 9T BP0, DUL45 4 i 42
BAY 11-7082 4t # Ji5, v] LLIE i 1xBo/AR 15 5 18 1 M



B IRAE: KB IRGURT 51 AR v B AR R (5 5 S B R T AL B HOAH < 25 W Tt 7 ik e © 25

RLGHRITVE, fE R R AR OB PCa gl il R T2
2.2 IL-6/JAKISTATIESEEE HAUMES %6 (inter-
leukin-6, IL-6) #& — 7 Z JIkbE &5 2 K41 RAER 1, =
2R RN, TSR TR E R ZH CRPC &
F P IL-6 IR AR K B R T A, BRI R A S A
AR, WO AR PR, {213 CRPCi#EE . 7t 3R A,
Janus BBE/ME 5 5% T 5 5% 0% 1 3 (the Janus kinase/
signal transducer and activator of tranions 3, JAK/STAT3)
5T R R R R 1) K R AR RS, 9F H 2 5 PCa i
FRMOBE 2R O [ AR R P o Wik a4k
(neuroendocrine differentiation, NED) /& CRPC Jx & [1i%
TEMLE 2 —, SR PE IL-6 )2 75 5 NED /=45 ) O Bk 41 i
K1, SR T Ge S5VHAHIE WA A H 73 W IL-6 T BE ) LNCaP
g ek ANEPE IL-6 15 5 1 NED B AT HEPU I, W75 0A
KA E 43 WA 1L-6 I 20 B IR 145 5 4% 4l R 1 7
(suppressor of cytokine signaling 7, SOCS7) £ 4 jits
T % 5 1 SH2 5 1 (cytokine-inducible SH2 protein,
CIS) RIE/KTF+1m, S G B IAKs 45 &, FRACH 1%
SRS 1, PHIE JAK2/STATI 42 BiE, M 7= 2k
M . Xu ZEHIE B IL-6 38 L 1 45 JAK/ISTAT3 {5 5
£ 3 AE 2048 CRPC 48 Jii H (¥ 48 i 72 75 14 B8 T e 4k 1
(programmed cell death 1 ligand 1, PD-L1) 1 H %8 %45
4i iy (natural killer cell, NK) [ ¥% 1 74 52 & NKG2D
(NK group 2, member D) L4 7KF, {22k PD-L1 (13
15 _E AT NKG2D U Bl iR an UL16 45 & 8 H 1 (UL16
binding protein 1, ULBP1).ULBP2.ULBP3.MHC |34y
T AR E H A (MHC class | polypeptiderelated sequence
A, MICA) FITMICB [1)315 T 1, 35 Bl 8 24t o 16 18 NK
YA T AN B AR A o 25 15 A JAK B STAT 3 1l il
7B B S AR PD-L1 (Y 258 A4 it NKG2D B 44 7K,
TR e 4 PR PR FE I, SR LIS . T JAK/STAT3 i 1%
fitli 2 PD-L1/NKG2D AL AR FIE AL TR LD A e 1 o
HE 1) 1L-6 B R il (5 5 2 £ % CRPC 3 I HTiA
IT Mg . TR IAE PCaZtiffl i, JAK2 2% STATSa/b
5510 3 R BRI, 1T AZD1480 J2& JAK2 B I
Sa A MM, B PCa gl i STATSa/b BEER 1L, BH
W7 JAK2/STATSa/b {5 = il i, 4 i % £ PCa 1 CRPC
IRk U, STAT3 5 AR 45 & (2 #E AR B, Ak
2 N B (GPAS00) /& STAT3 [ DNA 5 & J1i 7), BF 70
F B GPAS00 AERE IR STAT3 5 AR Z 8] (AR ELAE H, 11
il AR 1 . 7F LNCaP il CRPC 41 Jiid i, J&L 24 4 i Al
GPAB500 F 1B HI 7T 7E 11 1] AR JiF7 14 0 480 g 165 56 7 10 F
A RZIAER, AH SRR M T RYEE. CNTO 328
(siltuximab) & IL-6 F¥ 52 5 B 470 4k, | 3 1 R 18 56 3% )
W R RIA RIS, I HAEA X PH KT JAKISTAT3 {5 5

fE 316, CNTO 328 5 Z P K A2 BEEL& H 2510 1 Bl
PRARIG &5 L W], 6FF CRPC B g e A FH 25 & 241,
I B IR H — 5 K7 2, £F PCa F1 SOCS3 4b T It Bk
ARZS, Ad-SOCS3 72— Fl I #5 244, B2 212 SOCS3
it RIE, P CRPCYIH IL-6 =AM AN y TR
S PD-LL 3R 1A, F 38 0 40 A X NK 4 A (1 sk
PE, 2B Ad-SOCS3 5 K] 77 FIT NK 4H i 5 92 ¥6 97 AH 45
A W3 CRPC BT BIA Fl ik e,
23 ATM-JAK-PD-L1{ES@EE FLuFKi B4
¥ ik (ataxia telangiectasia-mutated, ATM) 3 [X] /& —
Tl DNAE G ILH, HHF 7R, 5 B K% PCa i
& R A B 4L 4URE S A BB, CRPC B8 3 1) /i 51 iR 41 27
FE S ATM RA K B 32 m. JAK & —FliaEs2
1A TR Wi S TR B 1 B, 5 A LR T A AR AR I S .
PD-L12&—Fha R b & B, 8 T 3Ll + B7 X
W, FEVE 22 R R Tz 3Rk, Fo T 1 AN T
WOE EMT = A2 R 2507 40 B N 2 A R IABY, EMT 1E
R 3 e 98 ST A AN A T T HC T R B ) Y,
FHLIET AR 15 5 1% 5 fe s i 2 FLETE 5 EMT 1= 4.
Zhang ZE1E 78 & B, £E ATM 2 [K] f% B (9 CRPC 4 filg
HEMT AH G (R (1 3R I8 7K F BRAG, I L2 it 33 7 R
WA, HE— D0 7 VB TE ML) I, ATM 5 B 2 1
CRPC 4 Jitg 1) JAK2 Al PD-L1 F 2 i PR A, 25 417 1]
JAK {5 5 1l % 0 2 & H0) il PD-L1 /9 3R A, T 40 il
STAT3 A5l PD-LL [FJ5R 15 . ek, 25 7 9 4 f H
A\ PD-L1 oA F JAK F il 7], T 4 fia 3T # g 7 B 2 B¢
fiX, EMT FH X hr BV RGA B R R B, R e8] T
ATM-JAK-PD-L1 15 5 i G i ik {2 12F EMT [ 72 A 42
# CRPC 13 Jig

W58 25 S WO, @l i ATM-JAK-PD-L1 {5 5
I, A 2N A CRPC A EMT [ % 28 Ay 4 ff 1) 5%
%, N CRPC HIAE VR I7 #2411 % - g o ol dn, B4
Fil & PARP 1l 7], % 47 75 FL IR 5y KL R Jx ATM &5
DNA 1& 5 3 [K 6 [ 1) PCa 2 % J7 R0 8 5, ] DL %
MCRPC £ 35 1 A Ay ot e A 47 1A, T durvalumab 7& —
FltN 19GL-K 50 B ik, ATk 5 A PD-L1 45 &,
(i PR 2050 &5 S 2 B BB ) 5 durvalumab 564 FH 25 12
7 H — 58 I T K52
2.4 PD-1/PD-LUESEE MEE SIS iHIRES
1EALHE PCafE P B e AR B ) o b 45 28 0% B B ) 4
FH o SRR 7 SE TS % 19 -1 (programmed cell death-1,
PD-1) & T 2 i 1 1% 77 5 Ik 10 A B3, 53 A6 16 T 41 i
B 41 i Al B g 4 i ¥ R T R . B A B4R PD-LL 7E i
TR0 2 D 5 A R T A S g R R . TR R
IRHE b, iR 4 KGR PD-LL 5 s 4k T 40 i 1
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(11 PD-1 454, [A)ix L8 T 41 i 4% 6 M 45 5, BB & AT
FHCRE RGN, X RGre A FOR T ER .
PD-1 Al PD-L1 2 [a] (1) A T A FH AT DASE 54 40 T 48
(3 PR, FEA 5 R B e 2N 78 PCa 4l i H )L
ol v G 28 D PR A DG iR S I R A, X e R AR
T RPEIRIT ITIEREAERE . PCa H I RHE /2 7
eS8 PR R TR ARER 8 TR T 4 AR R & AR MR, e
P8 24 1) S RN B 43 82 55 1 0 i 51 i 240 PR F
B AELATL i 54, 3R B G e 7 2% CRPC A& I AT

AT LG A SR ALK PCa (1 S A A s AT v PR R
Ji&, i ik BH T G 8 A A MK 53 R 38 B % A A 5
PUI IR G % LA S IR AP J e S R A P T 9 1 A
Ao NI PCa, HIE ) 4H o 55 P T Ibk [0 48 M AH DG bt 5t 4 A
PD-1/PD-L1 J2& % 3% 16 97 A AU NE . 2018 4F 11 11 1]
It PRARES: BB AT e o R B, A6 W 52 BUR B iRy
FIMCRPC & 1, IMAJREEHHT (pembrolizumab), 18%
(1 & PSA 5 B 4 A LU BRI T 2220 50%, o A= A7 #ik
F]22.24 H . MDX-1106 & 75 —Fl PD-1 ufa, X I idk
AT 7 ME VA P SR i e B 7R A I PR R AR T O, 45 AR
W [R) Beh 25 B R 52 1, AR 1Y 0 g R
Gy PR R FE DU A RS, BERE 0 41 (myeloid-
derived suppressor cell, MDSC) 7 it 8 4 72 ¥k 3% o 2
HEAE, 741 A 4 A £ -23 J& CRPC i 72 K 11
UKEN R 2 . Lu 2508 I FE ) MDSC 17697 5 PD-L1/
PD-1 fift BH Wt #H &5 & 0T 7= A6 B 5] f 928 S B, % TR 1
PCafl mCRPC ¥ HiLtH 3 K 1 B [FIAE I
3 RESRE

28 3k e 2R V69T 1 PCa B B SRR S
Sk, I HiZH KN CRPC. HFAIAIY CRPC 2541
BT ZW) N Wb 25 e G R X B A 1)
259, R X IR T IR RETE — B R B CRPC
(R AR Je, (RLATD38 D) 75 B4R i (A 80ia T 8 R, T
RRTT 7, IR B AR AR E.
A6 9T CRPC A& AR K AT AT YR TT 5K BS, F 2 L5 IE
TENBEAWIRZ, Fo B AR 197697 7T R L& TE PCa
) BN AR I PR YR 97 R 2, (ER FLTE S R & 2%
HIPUE T ROE N R, R 2 (AR R T
) H A %%LE%WWME%%E‘JM% 45 2 L 1) 5L
T {5 I BN G SO B S Tl S . B A IX LR
T B2 R 1) {5 5 8 5 /E CRPC & AR K J AR F AL
Wl 48, B 2 19T T AR SR REE 5258 LU OT
KT CRPC HA T 8L FBhiG T, BB N H Al
PR CRPC 67 “ o247 R/ 2457 () R 355 4T FF 39 1) =3 THI o

YEE STHk: B A DR ST LR M B S B B SR SR SR

R PN [ 1 5T SRR I A BT M I 4 5T
FLRSESBY %TN’E%‘%‘BIFH&%IEI%%%E‘JH&ZKO
FERSE: Fra (& 2 AR 2 R
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