Reviews and Monograghs Eud=kars

)) ) EUFES LR R
Progress in Biochemistry and Biophysics
' 'J 2023,50(4):782~794

www.pibb.ac.cn

#lm & ARz = 18 1h K& FEREE R 5 BRIE
N=prda sl b IRER=E S
BAHD xR A xR AEEDT

(V VYR RE R Rl SR, BRI BT, RS S B TR S A SIS, 7522 710049;
Y ERREAEE R RIPEE R, FK 400042; Y PURIERI R EILREE 2B, U 6460005 ¥ HEE KEEERE SE ARl AR BE, T8 266071)

WE AU T E SR R IR ) T YRR, DUMERCR IR T T 25 S B 9 I AR S 220 ERIN . I,
PR 24 PRI A9 IR A AL P O G BRI L WL sl ) 40 MO P 2R - A PR R e S B 1 I A B e e e . THLIE, 571
JideE R OGBS D AR 2 A (AR) WY EUiRZ R AL 7 (I 2z ZALRE) ETERIRY ritm . SR, X SEfgE A
BITHIRYIE AR, AAEBLRTTRENE . ok, B T2 R-H A RHA R ST A B0 1 B R [ 3 14 (proteolysis-targeting
chimeras, PROTAC) AR fie HAil s A1 A PR BRSO BT 25 I E R B0, RERE A IS RE B3 12 38 M 0 $0 A Ay e i
AR AR oSG/ N T AN R AR, PROTAC 73178 5 IR 24514 AR AN T 124 f B s 5 T 40 A R A

FIRT, #1%F AR i) PROTAC i) © 7 IUMIIR RS 12l , #0818 1 50z 3800 S s A BB R AR AT B DA i 91 e ) i

PRIGT A RIS

KEER RS, R EARA, S8, g
FES%ES Q51, R73

HIA 2 2 BRI PR e HE 24 28 — kb
B, B ERIEAL T R E S E N . 98 WHO i 4>
BRI AT W GE 1T B (GLOBOCAN) 7R,
2020 4F-HifF BRI HT A0 14107 1 BB iR K0
FIAERIMHEE T, O IR R YR W%
PEMEE . 2020 45 v =i 51 68 5 155 161 o 55 e e
TR114.7%, JEER 6L FET B T PESET
2.8%, JEERTOLN. ARk, AUSIIREEC 2T
] o ARG Fe PR 55 P g ), O B T )
g B IS 2 A0 T AR, SRR S T
RIREZE

RPN R . BB, Ads T RRIa 1
A Jmy B P i 81 R (localized prostate cancer,
LPC) VS Sy S50 4 e S 7 A4 1 T R e T 471
& (metastatic hormone sensitive prostate cancer,
mHSPC) . 4% # 1 £ AR BTIERT P I (non-
metastatic  castration-resistant  prostate  cancer,
nmCRPC) K %% % ¥ 22 34K $U vk A 210 MR 9

(metastatic ~ castration-resistant ~ prostate  cancer,

DOI: 10.16476/j.pibb.2022.0568

mCRPC) 4. MR (E 5 B AE AT Btds & e ik
2 2 O 8 /E B, Charles Huggins il Clarence
Hodges [H 81| 57 Hil 51 988 B IR S 7L AT 1966 4F
WOURABESR (KD, A, HEMERFR
J7 (androgen deprivation therapy, ADT) i MHI[5
PR . e I IRYT Tl —, REBUEE
TEFFZE ADT J5, a1 RS R AT, R
% J& mCRPC, fii 5 # % ADT AU, & 5151
BREESFHUR (PSA) TR B

Tl 271 it 98 o A £ R AR A A B IR 2 A
(androgen receptor, AR) . FOXA1 (forkhead box
protein A1) . Myc J 3% W it & PRC2 (polycomb
repressive complex 2) E&¥)" ) EZH2 (enhancer
of zeste homolog 2) 45 ", R8I BRia A #E MR YT £

« [ 5 [ ARBL AL 4x (81802787) MY 22 T BL B 45 A A 562631 K1
(095920221354) % BhI H .

s W THIR R

Tel: 029-82664232, E-mail: jglong@xjtu.edu.cn

WOk H . 2022-12-17, 353 H Y. 2023-03-20




2023; 50 (4

R, % BEEARZRENRERENTIRERT FHIE Sk

+783-

BLHIGEX LSy I . Hirh, AR TERTH Bt vh fix
ZRTE, TERZEUGOT, AR ERHBABUIERTS
I (CRPC) HHMEZEIKS -+ IR L, 4
X mCRPC HY b5 HEIR 7 ATS 2 25 AR AR $E [ 3597,
QN R A B BT 7 BT LU 4% 8 (abiraterone) . AR
15 50 B4 & B (enzalutamide) T B iif & f
(apalutamide) % ([& 1), SR, 3K ELy7 ik 4H0
S A SRR 22, T AR FER AT RA |
PR GRRARAE G U)K AR-V) &5
B2 2L, b AR-V7 /2 CRPC HRc i Il
Y AR-V 255

ZRNEME AT 5 AR

Z RN T E A PR
2004451 DR 552
Aaron Ciechanover,

Avram Hershko, Irwin Rose

R L1 AR IR A 1A
PROTACHE & HEA:
Raymond Deshaies,

Craig Crews

T4 e R 37 12
19664 i3 DUREBIPE 2 22
Charles Huggins,

Clarence Hodges

B ARPEARFIARV-110

AMAEAH A Bz K- AR R GRS S
AR BT FE ] R A, BT O T ) 2 1 B i
i W #x & 1K (proteolysis-targeting chimeras,
PROTAC) A 2 fie B HiT 5 IR i M 9 — Ty 7 ik
TE v MR 2450 DL KRN BT 2 R s A B B
KAEH, PR, PROTAC HARW RSN T
HIA IR B0YR YT, FURPEZS W) AR (A 57 ARV-110
TEI RIS P RIS REAE T IR AR TR 25 58 8 (i EL K
e #, S mCRPC ®Y ¥ 47 4 ok 1 ¢ B 1 i
e (F1) o

> ARPEfFFIARV-110
DHIRIR S 53, #EATHIRG R

LIl PR 6 /5 2l

ARFEHLF

R e st b
ARFEHLF
BAE R Bl

e B PRI 77
Bl B Je Rt T

PRI EE) B

Fig.1 Milestones in targeted therapy for prostate cancer
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Fig.2 Diagram of the ubiquitin—proteasome system ( UPS ) and the proteolysis—targeting chimeras ( PROTAC ) based
on UPS
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Table 1 Potential PROTAC for targeted therapy in prostate cancer
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Abstract Prostate cancer is the fastest growing cancer among Chinese male population. Resistance to
antiandrogen therapy is the leading cause of death in patients with prostate cancer. Therefore, solving the drug
resistance conundrum is the key issue for translational research in prostate cancer. Mammalian cells utilize the
ubiquitin-proteasome system to degrade targeted proteins. Consequently, key oncogenes in prostate cancer, such
as upstream ubiquitination regulators (e.g., deubiquitinases) of androgen receptor (AR), are potential therapeutic
targets. However, these enzymes have a broad spectrum of substrates and may be off target. Recently, the
proteolysis-targeting chimeras (PROTAC) technology developed based on the ubiquitin-proteasome system is the
most promising and revolutionary new anti-cancer drug discovery technology, enabling the degradation of target
proteins by specific E3 ubiquitin ligases without affecting other substrates. Compared with traditional small
molecule inhibitors, PROTAC hold great advantages in overcoming drug resistance as well as targeting
undruggable targets. Currently, the PROTAC degraders targeting the AR has achieved success in phase II clinical
trials. In the future, the new technology targeting protein ubiquitination and degradation pathway will bring new

breakthroughs for the clinical treatment of prostate cancer.
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