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Precision medicine and prostate cancer
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[Abstract] IN post-human genomic era, the concept of precision medicine has provided opportunities for
“reinterpretation” and “new orientation” for cancer therapy including prostate cancer. Prostate cancer is the leading cause

of cancer-related death in men, and its traditional treatment meets bottleneck and needs broken through, while the concept
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of precision medicine is starting to have positive effect. Precision medicine has potential values in optimizing the clinical

reclassification of patients, androgen deprivation therapy (ADT), chemotherapy, and radiation therapy strategies for prostate

cancer. When traditional treatment of prostate cancer gradually loses efficacy, the prostate cancer molecular subtyping map

and the development of targeted therapies are expected to bring new breakthrough. At the same time, precision medicine also

prompts new therapeutic concepts for prostate cancer, such as reconstruction of the immune environment, tumor-specific

neoantigens prediction, and organoid culture system. The future of precision medicine has been widely embraced and it will

have promising application in the diagnosis and treatment of prostate cancer. However, currently the benefit of precision

treatment of cancer is still far below the public expectations. Like for many emerging concepts, the potentially huge market

behind precision medicine inevitably breeds overheated commercial propaganda. Full communication and cooperation of

scientific researchers with clinical doctors and patients, and standardization and guidance of health administration are the keys

to ensure that precision medicine benefits for human health.
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RRBAFNFERS, BREFZ W EHHKR
M T %] i#9% ( castration resistant prostate cancer,
CRPC) . —#AK, A7 M8 @ W B & %
& (androgen receptor, AR ) 7 CRPC [ Fx 14k F
FEEMRES, BEHEN AR G ZRE T H# £
CRPC # &ty 40 Bl &, Hoim AR 3 B 09 3 2L 25 4
iR, BEHERERBEEL AR RETH]
AR 5 T BAE A AT AR B BT RER. Wi, UE
W 13 RE L3697 3T CRPC M6 7 B A
— I o

BRITERMI BN BT AR, R
GABTBRRMAKLEFE, WAWEMIFA LT
TrES R K AT SR 4T B T
FIRBHET AR —HERZARNE m &, UT
JuE— R E PR T BB F IR T W A
7 . (1) R AE#%E ADT 67 T# N\ CRPC 3k
AWEBEKES—, KT 10 FUE, ENHN
H, A #EH ADT BT RAF LI BT
MA&; (2) BFEAFHRT. ®H AR ZKEH N
MAGYMEN, EHETHWABRRNEST, #
DUEBT M AR TR BT ETHRN AT
Ay (3) BAWZ AR (prostate-specific
antigen, PSA) % & 30 M E 597 B e M #e 47, (E
A B PSA B R A0 I AR A 3 R B B 3 B T A7
&R A

ERETU EMAMIAR, B A7 i e 7 e
BT R R TR B TR, AR E ST 1R 0 R A
TAT Y 27 3 BB, SR 7T DL AT 7 RO B 9697
K HT I EE O

2 MRRBELTT ‘g
ADT., L3697 . HA e T B F A Z A5 e

LHITWRE, A ZRALRRER X
AR, #E BT RR

2.1 AR ¥5FirEMHIEF ADT &5 JLTHA
By B BT 7 B AT 46 ADT # A 67 R R, 12
WA PR, K % BB H AW T 343 N CRPC By
B, 7 CRPC HL#I A &, 3T il 5 3 5 # L%
5 ( copy number variation, CNV ) | 24 % F
WS 7%, LRI AR 3 AR ®EM
K AR #4174 71K ( AR splice variants, AR-Vs) 5
ADT @kt x, o T4 5K ADT 697 Kk
bz

2.1.1 AR ¥H # 30% &y CRPC B# . 6% 1y
k% ADT &7 Rl 7| fR0E B4 B AR g 3,
BHTIAG AR 3 2 Mg £ Z M R R E I T8
TAEFEAREW TR MURT GIF, FE
AR ¥y B H 3t ADT BT M A, RFEBTH
2% B [B] 3 42

2.1.2 AR A AR RE M ZEFEW CRPC
EL#l 2 —, EH KX EFE AR § H 41K
(15%~20%) ", HAFAT CRPC . #i7| g
JEE LB AR B4 HE L702H, W742C, H875Y
f1 T878A, AR A G REMW AR 65, FK
BT R R AR ER; b, AR BRE#HT
KRR ZEREMT SR AT HT . X
WAL E— A E F AR T R Ptk 2 A BeR &5
AAEW R &, ETETZ| % £ ADT #Il6, PSA 4k47
BT RN TR EFABIAAE, SHFEHT
RAENREHRE (WwER. LERF) . BHL AR R
AT S PR B M, R DA SE I A E BT B RO
RAEABHITEH X, AW FHERBTHNEE
(1),

5t
B
I
i
A

®1 AR RTEBFNF ADT HYEARES
Tab1 AR mutation type for the use of drugs in ADT

Flutamide  Bicalutamide Enzalutamide Abiraterone New therapy Others
AR L702H" Drug resistance ~ BAY 1024767 is effective Activated by other hormone,
such as progesterone
AR W742C Agonist Agonist BAY 1024767 and CH5137291""
are effective
AR H875Y™ Agonist Agonist Agonist ARN-509 agonist Activated by other hormone,
such as progesterone
AR F877L Agonist ARN-509 agonist; CDK4/6 inhibitors
are effective'™
AR T878A Agonist Agonist Drug resistance ~ CH5137291"" is effective Activated by other hormone,
such as progesterone
AR amplification Drug Drug Drug Drug resistance
resistance resistance resistance

AR: Androgen receptor; ADT: Androgen deprivation therapy
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2.1.3 AR-Vs AR-VsZ—Ff# A8 AR, i
WA REARD KT EF KT REE LR
(ligand-binding domain, LBD ) , X 3% 7 # %
ZFLHEEH AR-Vs 46, B2, BT AR-Vs R¥ 7
N 3% 3 ( N-terminal domain, NTD ) F2 DNA % 4
3 ( DNA-binding domain, DBD ) , #& 1} & 5 % H
4l DNA % &, HETHFEEENERL, EAHE
WMEERBMENEHEENE, XT#EZ ADT #it
#1 CRPC 3t B th & ZAHLH =2 —.

AR-V] BRFTENHBZZHRTNL 7
K, —IHF R AT 62 % #% 4 CRPC ( metastatic
CRPC ) & JEA4T 4 B o 16 25 B J5 40 J. AR-V7 4>
m, L —FEHHEXEHLERET . 7 —+#
TR ET . ARERE R, AR-VT iR
# PSARMEEMN, LHELEFHMEEFTHNE
M, HBFERENZ, WHTFAR-VT SN AH
T—BI B G, Mk A X KRN AR 5 H
Bay A A", BT AT AR-VT FH BT
DR AR DL AN, — AT AT AR-Vs By T A 2 47,
4t %t AR NTD ¢4 4F %] 7| AEPI-506 41, B 2 3 A\
T 3 103 R 1
2.2 DNA Hitits B id s serais 587 %
BHE+EREMIRKROEFBT T ER
mCRPC # — & ArEBITHE, WARRE XL R
60%~70%""" K BT A AT E B OR, A
Pk J 48 B8 % W ERG [H M B9 B 3 3t % 70 fh 58 T 24 19
e 2 21 T DNA #4516 2 1 B ok 4 0
Jib 92 U] et 41 2K BB K B AL I T B oN SRS, ax
S35 BT AR A B B B AL AT 7 F R 2R
Eoit e

2.3 M HE RIS SRS E T EN P e
B —2HET Tk, RIEMER B EREE ETFE

HEXH A R EEEEWN BT NE, AT XA %
WHU>ThHREDES, RAEXELAEN -5
HEn R 7 1 A A % Bk E . SPINK, TP53,
MDM2 % X H W ¥ &k 5B BT EMEA
REMMAK, T EFTENEHELN KT % LA
B R B AT 6 9T BCRA T B 52 i SR

3 BUERBEST C“REEMR

awc%%f%%%%k AN CLHWA” N
B, hEEFANERETESELFEA BT R

Ko AT EE, BHEL TR E— 24
B R CRET A NE LT K

W R F WA 7 R B A TR 7 RS B 4 T
BEHATT WP OIS, EENAAAN 10 £
K AL F) R A A 700 e 400 £ AR
AR FLLF 1600 %A 248 F 0 5 i B AEHCEN
LB AT, DA TFHRAE N B R T B 4 T 4
AEANEREIBITH “HIE wERFL,

3.1 ETS #&RAR ®EHFAFHEFTH 50%~60%
ATy IR A R e LB kK, P ETS @4
EH A E, B4 ERGPY, ETVIPY | ETV4P
ETV5PY, ETS @& 2 H # ey % # TMPRSS2-
ERG &£ H, ZaoXH BN TAF R =&
R R, HEx DNA 3% R 8815 & B 4w

RIE, RELEEHERLTH—F &P, TMPRSS2-
ERG & HXHAEB T WIIREABHTRLEERS
ik 36%~78%, AR &b 4% % I M 2k B A A 0 T
AP ERGREAS HEFW A EMEEHAMER,
EEMAFHIFENL, EENTFARAFAN
20%~30%",

ERG #A&XHAWREERBELE, Vi,
FURERAEFHEAEEZZ N, AEHAE
= # B ¥ W ERG 4T 09 38 11 36 97 A #EAT I KR
T3k I AR AT B R IDY, w4t xt BERG M EAE A 4
F PARP #FH 474 th BET ¥4 7“8 4 & & %2
B A B 474 A, 43t ERG b 2 F miR30 Y
Src #1471, %@Em}ﬁ%@%ﬁ%%¢%%
MHE F, T ERG fEH#FKEFL5 DNA 441
| FW, LR ERG T i b9 12 5 8 % 44 NF-xB
Notch # 2 B9 91 % 7", AHREH, BbEHEM
Mol B X T ADT By KR 48 F A M o B3
(B2 3 — 3 2 ADT 4444697 9 ERG [ B 3,
# AR % ki3 PTEN Bt %, H AR ®F AL EE
AR R, FRUREI R, AP RE A X LT K
ER=TaalN
32 SPOP £% VW7 A#H, SPOP (E3 Z %

%) AP BROE K *W%%%@(w%)o
2 & AWy SPOP EH B AK AR HIhd, R
%smm%%mé%AR%%%mommpﬁgg
ETS @& & H & F, 4 SPOP RE AR CNV
HE T SPOP MIMEMF A, SPOP X% Z 61K N
HEEHNEYES, SPOP 55 DNA M4 2
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( double-strand breaks, DSB) , 7 & [& JE 4~
2% 2% (homology directed repair, HDR ) #
MRt R M m e ERIEEZL, 1E4 SPOP TiF
i 3R By K B B % R 2 50E H T (steroid receptor
coactivator, SRC)F k2 =0y & & 8 2™,

33 AR (BT AR FEZ 4 F|4FEH DNA F
7, Bl AR F R TGf# ( AR response elements,
ARE) 7 T REEF . REZBIWT, AR
REXGEDHTHESAE, TEFES Lk
ks (XETF) £6HMRE6KE, EREBD
T E SRR, XTI LGN F R
MAEBERARMENSEZE, & T IH
AR EHWEME, L5 WEW AR EEHFEL LM
300 4.

AR EEFHAERLIET 20 H4 90 £/, &
HYMEHNBENLELRACE LT —LEE
B AR £ F F, ffl4n SRC/NCOA %, 3B A 4 5
B 2 SEAT I R R B, BT E EEN TR
bR ETEERN, ERAFE 70% B ARE
HFEINERNEZEFELSMLA, B FOXAL,
GATA2 1 OCT1., FOXAl #1 GATA2 ¥ b i1 54
FHEF, 5 DNAGAZEAMMBREAR TSN LE
M, HAZKME AR EX 5 5 ARE 443 K%
fER o OCT1 ZiX &l 3 FF 8 TiFE F, GATA2
S FEE DNA 446 XH, ME OCTI £ 4 3|4
8 LE, & OCTI THWEERF SR, W
BI¥LR R A 2 . DNA 54 £ H %, FOXAL £
JR KM R Ik 25%, GATA2 ERIF R
BHEEEUT R E (FHIFE 1%~23%)
#axr AR EEFRT R REREETNEER
AT E, BRI EHE I 24 B 4T X FOXAL 8
GSK126. 43t GATA2 #j K-7174. 45t OCTI1 #
Wy gk ok ROBR
3.4 HMFEZER RT AR BHEL, Hi—
WE R B HERAE CRPC k&, K EFH
HEEMEA
3.4.1 YHMRILER g0 A B R T
FhFRERERE Y — ZAEBEFNREETF
TP53 AT AR P IRE R EIMEAL N 8%, &
mCRPC # 7 &3k 53%, DL TP53 ¥ 45 & i
R BT RE A, KT T TPS3 240w 8 4
WEARETF, FroldTHR% 0 TPS3 e kR E

HyA 5 TR R R, £ TP53 KAt PE+, ATR,

Weel #1 Chkl & & 8 & G E LA BAEN BT
WAE, I T X B TR B e T R
REHNBRAFLWNRE T A,

3.4.2 DNA f&% (DNA damage repair, DDR)

BB 19% R AR A RE LK 23%
mCRPC H 7 DDR # [ ##& £ %, T BRCAI,

BRCA2, ATM % [ F 09 5% 7 % & M 31 5 IR %
PE NN (HERTELMRE) U B R
BLF H, xtF DDR HH kG EH T ERER
PARP 4 #|7 %¢ DDR 4t xt 189 25403697, FE A,

% K B X R IEIT B R R e E AT

3.43 PI3K/AKT/mTOR i %% % 5 40 &
K. ET. RAEFmE £ RE, #9E K PTEN #
4% W 4= 4| PIBK/AKT/mTOR 3 % 0y 7 # 80% .

7 40% By F 3R P8 DR 70%~100% 3t &
T 7 foE o T L2 2| PIBK/AKT/mTOR 3 %ty
54, PTEN Sk HiZ BB ¥ X EE NS —
(R k F 30%~60% ) 7. A4 xtHT 7 % PI3BK
BABHWE AR RBRBFEEARR, FEH
7K A PTEN &k 7 3@ i T i HER3 4 F/-% AR
WY R AR L5 PBK BEMHELRXE . &
. ZEWHEBERT, #4 AR-PI3K M B T 7
HFR L4 T B 2B P EUAR T BT RO R, A
BLE G ARAR IS bl AL T 3, WP R E KA
A BEIE P ok PTEN 4 B E 40 F 408 BT
2 ) o A R A 2R R R BT B R R VR G 9T i —
NI T o

3.4.4 Wnt % Wnt BB FEEHNEERLH
17%, T EE 9 A/ EE UK CRPC +, & A
IEYE B s Wt 8 B 5 5 A7 BRE A W ok i
{20 E BT E oty Wnt B AL HE Wnt B
B ndp £ Wnt B, Z W AR KA RE
PHREWNEE, 28 Wit BE FEHET Wnt 5
DSH # & %4, 14 T # AXIN/GSK-3/APC %
B A &4, MTEMT A B-catenin /5 DL # &
HrE, EHIHNAHEEE TCF/LEF # % B ¥
FRER AR T XA RL, WA RTE D
I, APC % & . B-catenin & . Wnt B A & H % K
FZD Xk L, R#FMBEREFRY ¥, F£2
Hey Wnt BB R ENF M AT2EH, HEEZHY
%5 3 [H 4 Wnt5a. FZD2, Wnt7B #1 Wntll %,
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WntSa #A N R EEREEFTIERAN 2T, —F @
A EERBE T EMEMENER, 5 —FEh
[ fo FZD2 Bk 454, 4k TR k40 p b A A R
Fap g, MARIRF, F42H Wit #E% 2
R EEBIE RN EERRE,

B Wnt BB G A S R E BT R IE

KRR, (EERF MRS XA A 8 S A, Wnt
B 6y 45 A T2 & 8 ZNRF3 fn RNF43 f 4%
W FZD 4 FHA K H M, A= £ % Wnat
HEW R, T ZNRF3 fr RNF43 % %| RSPO2
W= FE 6% B CRPC # ¥ W& %] RSPO2 %* 3k Y
FE", BT ZSFHIAENT D EHNBELT
B,
345 MAPK @l #H2ZH. WEEHLMWMHE
¥, MAPK &% & &= Z 0y 7% @ B fn | B i6 7
R, EAMY RET, MAPK # % R 88 & 4
AN 2%~3%"", HiZi#l B & EEZH BRAF
REGMEHMMHELR, LT, LBILHN
BRAF #7 7% #y i 6 3& & MAPK #1 % 7] 6 57 B9 7T %1
g B Fu, R E ) it BRAF fr MEK {114
F b AL AE R % e 5+ M B vemurafenib E A3

4 BENBEEST “BREERER

Pk 8 8 i Y AR OV R BT SR BBy AR B R
WME R, R, HEETNEHEFLRRT I,
EREETWARERT, —& “FHEER” W
A h Y 1B 78 0 3 1 i K
4.1 RAEFZEE MEHRZETEAKX
AR ¥, B 130 £ F {2 E E 4 Busch fr
Fehleisen X Z | M B H BN LEAFZRHEH
HRIZ T4, FH NI 46 2R A B8R
o (wad, WES) BRMEEEN AR E
BRL, RERE BT MEHRRR, &, BTHRIE
MAEEGMZRUMNTE, ERXBME RTS8
S TR R W T R A

MAEXREZAWENFR, LRETHNE
FIHLE ZHHOAE (ER RN aE R ) , X
fE R IZ BT M BT — A EE FH TN,
FRAEET BT RERERERE . WEFE T8
RIABEEREF o THEMBHARNF 2 BT E
F M B E S R T e R, E B Rk 36 Y LT ER
KM RFWE N, AW, EREH 10~20 FH%

ey sy Z O EREA, FHNI4EARE 8RR
Ve S 6 9T HE DL R B RET, SEE AT O 0 A
14 Jib 9B R R R WY RIZ BT o

2010 F, — 4 % # 00 B 8 %k e T E AR
LHEBFTEEESRAREEEEE (Food and
Drug Administration, FDA ) By #b/E, 773X 7 4
AT By iR Sk i Y IR e R AT I I B AT 2 RO B
sipuleucel-T, X #3567 i 32 Jy ¥ A% 200K 20 f % 75 T
PSAP ( —F 7 7| I 48 0 0 k18 @ik 90% By
PuR ) g R A T ERERT, fFE#
EREREGR R AR E R EEN, UiE
AL X b A0 A R R R . 5 XTI AR,
sipuleucel-T £ 4 # M 77 7| R0 B & A FH LK
T 4N% A,

WAk T R R BT — A
Ao MHF KRB M E R E®KE A (tumor
infiltrating lymphocyte, TIL ) #4743, 2 &7
PEEy — R T 40020 T 50 8, S T A T B9 R A T
T 20 e, FFl3x B 4 ok 40 2= 2 <5 Jib 8 DA 3k B 9697 B9
By, WA HEZER T H8% %57 % (chimeric
antigen receptor T-cell immunotherapy, CAR-T) .

%% # (4 PD-1, CTLA-4) 12 it/
R W R A fe R, AT, ERTHEZ M E
BB T AR BRE LT, BT B BEE AR R
ZE A (20%~40% ) B, fn (T BL A R E 5T oy
B3 A 1T B AT B TR I B R O AR
BERRT M
42 FPBATIRTM OBOE CHT WR BT
RERTIERZBET SHARNFPUR S %%
B2 R 2 8y B A TS s R A R A
B RGBSR R Z AR, IEW 4T &RE,
XA EERHRZ AR, Bk Lk, WERR
RE&REERE, TRARBEDREHZRE & %
Y BB W R, ARYE B b8 1 R B TR AE,
RELMREBENHFRENFELZEERAER
X EAMERIET . EEEENFHAfKAEL
FHRNAHERT, BATHENERAFNK
FRERZEE, LibZ DNA BT (DNA FE R/ L%
A0 Indel, HEEANEME) , &2 RNA BT
(mRNA 5% Rk, RNA g 2R ), #E£
EARAFE (A, RO BHERET) , AT
B AR R B R A B A KK E
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BOoRT, LR bR e AR A X R e R
T, BAHSMEET UHATHIE G ERLTN,
FEAE 2017 £ EUE T B A AR R, at
TERA, AEERRBREHRE P RIT 8K
HFEEFTREERET M, %EM WA TIL #
K, AMBEFMEBITH6BIEETAH 40 EH
BITRE 2S5 MAAKRKEAEL, ERBERES,
B 8 B B b 80 T 0 R MO A M A 4 R LR
A RAFAE RT3 N BB 69 07 14
43 PryEE R EII (Oganoid) Oganoid = —
M EERNERRR, ZEAKBTHEN T 48
RETFHEME AL, EZRREALEMEGET T, AKX
UM ERE AR EENAME T, RARK
BREERMEy T, Eib Y EFREN
b S A sh e e M, TR b BT RO AR O 25 M 0
ARG

EMFIREF, G Fk RAMN B R0z
S, /N RAE ALY 2 5L DR A 89 Oganoid, 34 # 4L
THRNBE . X=ZHEGWHFHRBBR. WU
ol R B BT 30 A& B e, R = B B A
Mo A RIR G RARH P RS A Mk R, B
FEHE, Ry ERH 18.9%°, HE Y &A= %
EKWOTE, BB BMENE LR, X4E
HIRE e RV B R B T AR A B AR AR 4%
TR MR, BN T ERe g, ME%
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