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9515 kb mRNA, 4t i) 8 (15 B A & B R SF
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PTEN#E PCa i 7 HAAEH K J1, (HET
PTEN JA# M 28 1952 2k, B — S miR Y7 W] BE 0T AN
Al A B UK, 3T I IR 5 AR R T A AL Bk
GEREVINE 3

W58 % I AZD8186 4 2 —Ff PISK 4t 5], AE
AHRE PTEN Bk B PCadi iy £ K, 527
fiby B 3¢ FH R 2 — 25 3 i R Y e Ak
AZD8186 % f 23 IR YT I8 Re 4 i 0 1) 25 W) 197 3
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IS 2

NN B AE CRPC B A AT R, 5 H BTIA X
F PTEN 278 () CRPC i 58 I K 4 55 7] 48
SAIAYT o KMAKSERIE T 1 41#54 PTEN %848
) CRPC 35 78 2 ad AR Y7 ¥ R W R T 4R 4t
FRIRYT, TRIT I R R B R e, R
PR HERE . A 56T PISK/mTOR #0441 7] 5 i g %
AR E R BB A IR IT O B AE T B — ST
B, (A2t e BT Y, BAT, K
8136 T 245 10 B 36 97 RIOR 18 R BE 5 4 2 I IR 75 oK
0 1) 25 WA O B 2 TR BR B FH 24 1R T RIORT & A
FratE—25 B R S6E o
3.2.2 PTEN#L S5 BRAFMHIF MAPK/{S 5 #
BRI N T EE S K —, EEH RAS/RAF/
MEK/ERK 45 8 [T B4 A%, 38 Kk i1k T 9 ik
1 YA TR W 2 A T YR M Sl i . o BRAF 2
RAF B R — 01, & NI MAPK {5 53 #% i
TR S I

BRAF il 507 A4 P28, — 2802 240500
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AT, EZH2 1 RA S N RIE R FOXO1 M
Feak, R AR IR AN A A R B RE Sy, (HEGET ST
K EZH2 M 5] H A0 ] PTEN IE % Y PCa
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55 PCa iy G e 00 il fob 958 SO 5 10 S5 AH G, R U A
PTENRAA B T i e e ib 7 il g 0y 3, 0 af
Hodg T R TAE
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Ab, T PTEN 5 DUEOK: W B A5 R4k PCa & 1)
WE N, XA PCafilJ5 PEAl o0 23697 T RE T
Brigtt. BiE SR ARBIESE, PTENK AT REMEN
PCa i JF 1 #0005 45 AR IR EE 8, S PCa B
KA o

SEZ k-

[1] SUNG H, FERLAY J, SIEGEL RL, et al. Global can—
cer statistics 2020: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries
[J]. CA Cancer I Clin, 2021,71(3):209—249.

[2]  E7 06 TR, %2018 AR AE G TR S R ] MR 5 AR
Jri 2%k, 2019,5(1):87-97.

[3] EBNER M, LUCIC I, LEONARD TA, et al. PI(3,4,5)
P3 Engagement Restricts Akt Activity to Cellular Mem—
branes [J]. Mol Cell, 2017,65(3):416—431.

[4] LEE YR, CHEN M, PANDOLFI PP. The functions and
regulation of the PTEN tumour suppressor: new modes
and prospects [J]. Nat Rev Mol Cell Biol, 2018,19(9):547—
562.

[5] LIU W, LAITINEN S, KHAN S, et al. Copy number
analysis indicates monoclonal origin of lethal metastatic
prostate cancer [J]. Nat Med, 2009,15(5):559—565.

[6] JAMASPISHVILI T, BERMAN DM, ROSS AE, et al.
Clinical implications of PTEN loss in prostate cancer [J].
Nat Rev Urol, 2018,15(4):222—234.

[7] LOTAN TL, HEUMANN A, RICO SD, et al. PTEN
loss detection in prostate cancer: comparison of PTEN im—

munohistochemistry and PTEN FISH in a large retrospec—



Cb R AR 2 5 (L 7 ) ) 2021 4F 3 1)

.89.

[10]

[11]

[12]

[13]

[14]

[17]

[20]

tive prostatectomy cohort [J]. 2017,8(39):
65566—65576.

LOTAN TL, GUREL B, SUTCLIFFE S, et al. PTEN

Oncotarget,

protein loss by immunostaining: analytic validation and
prognostic indicator for a high risk surgical cohort of pros—
tate cancer patients [J]. Clin Cancer Res, 2011,17(20):
6563—6573.

BRAMHECHA YM, ROUZBEH S, GUERARD KP, et al.
The combination of PTEN deletion and 16p13.3 gain in
prostate cancer provides additional prognostic information in
patients treated with radical prostatectomy [J]. Mod Pathol,
2019,32(1):128—138.

JAMASPISHVILI T, PATEL PG, NIU Y, et al. Risk
Stratification of Prostate Cancer Through Quantitative As—
sessment of PTEN Loss (qPTEN) [J]. J Natl Cancer
Inst, 2020,112(11):1098—1104.

HAMID AA, GRAY KP, HUANG Y, et al. Loss of
PTEN Expression Detected by Fluorescence Immunohisto—
chemistry Predicts Lethal Prostate Cancer in Men Treated
with Prostatectomy [J]. Eur Urol Oncol, 2019,2(5):475—
482.

YE X, ZHAO L, KANG J. Expression and significance
of PTEN and Claudin—3 in prostate cancer [J]. Oncol Lett,
2019,17(6):5628—5634.

LIU W, HOU J, PETKEWICZ J, et al. Feasibility and
performance of a novel probe panel to detect somatic
DNA copy number alterations in clinical specimens for pre—
dicting prostate cancer progression [J]. Prostate, 2020,80
(14):1253-1262.

LIU W, XIE CC, THOMAS CY, et al. Genetic markers
associated with early cancer— specific mortality following
prostatectomy [J]. Cancer, 2013,119(13):2405—2412.
LAPOINTE J, LI C, GIACOMINI CP, et al. Genomic
profiling reveals alternative genetic pathways of prostate tu—
morigenesis [J]. Cancer Res, 2007,67(18):8504—8510.
HANEY NM, FAISAL FA, LU J, et al. PTEN Loss
with ERG Negative Status is Associated with Lethal Dis—
case after Radical Prostatectomy [J]. J Urol, 2020,203(2):
344-350.

GAN Y, CHEN Q, LET Y. Regulation of paclitaxel sensi—
tivity in prostate cancer cells by PTEN/maspin signaling
[J]. Oncol Lett, 2017,14(4):4977—4982.
SEKINO Y, HAN X, KAWAGUCHI T, et al. TUBB3
Reverses Resistance to Docetaxel and Cabazitaxel in Pros—
tate Cancer[J]. Int J Mol Sci, 2019,20(16): 3936.
ERDOGAN S, DOGANLAR O, DOGANLAR ZB, et al.
Naringin sensitizes human prostate cancer cells to paclitaxel
therapy[J]. Prostate Int, 2018,6(4):126—135.

SANCHEZ BG, BORT A, MATEOS-GOMEZ PA, et al.
Combination of the natural product capsaicin and docetaxel

synergistically kills human prostate cancer cells through the

[21]

[22]

[23]

[24]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

metabolic regulator AMP— activated kinase [J]. Cancer Cell
Int, 2019,19(1):1—14.

HANCOC U, COSULICH S, HANSON L, et al. Inhibi—
tion of PI3KB signaling with AZD8186 inhibits growth of
PTEN-— deficient breast and prostate tumors alone and in
combination with docetaxel [J]. Mol Cancer Ther, 2015,14
(1):48-58.

LYNCH JT, POLANSKA UM, HANCOX U, et al
Combined Inhibition of PI3Kbeta and mTOR Inhibits
Growth of PTEN— null Tumors [J]. Mol Cancer Ther,
2018,17(11):2309—-2319.

OWUSU-BRACKETT N, ZHAO M, AKCAKANAT A,
et al. Targeting PI3Kbeta alone and in combination with
chemotherapy or immunotherapy in tumors with PTEN
loss [J]. Oncotarget, 2020,11(11):969—-981.

KOLINSKY MP, RESCIGNO P, BIANCHINI D, et al.
A phase I dose—escalation study of enzalutamide in com—
bination with the AKT inhibitor AZD5363 (capivasertib) in
patients with metastatic castration—resistant prostate cancer
[J]. Ann Oncol, 2020,31(5):619—625.

HERBERTS C, MURTHA AJ, FU S, et al. Activating
AKT1 and PIK3CA Mutations in Metastatic Castration—
Resistant Prostate Cancer [J]. Eur Urol, 2020,78(6):834—
844.
BONO JS,
Randomized Phase [I Study Evaluating Akt Blockade with

DE GIORGI U, RODRIGUES DN, et al.

Ipatasertib, in Combination with Abiraterone, in Patients
with Metastatic Prostate Cancer with and without PTEN
Loss [J]. Clin Cancer Res, 2019,25(3):928—936.

KMAK JA, AGARWAL N, HE Y, et al. Exceptional
Response to Everolimus in a Patient with Metastatic Cas—
trate—Resistant Prostate Cancer Harboring a PTEN Inacti—
vating Mutation [J]. Case Rep Oncol, 2020,13(1):456—461.
LUSZCZAK S, KUMAR C, SATHYADEVAN VK, et al.
PIM kinase inhibition: co— targeted therapeutic approaches
in prostate cancer [J]. Signal Transduct Target Ther, 2020,
5(1):1-10.

YAMAMOTO Y, DE VELASCO MA, KURA Y, et al
Evaluation of in vivo responses of sorafenib therapy in a
preclinical mouse model of PTEN-— deficient of prostate
cancer [J]. J Transl Med, 2015,13(1):1—12.
WOZNIAK DJ, HITCHINSON B, GILIC MB,
Vemurafenib Inhibits Active PTK6 in PTEN—null Prostate
Tumor Cells [J]. Mol Cancer Ther, 2019,18(5):937—946.

MA L, YAN Y, BAT Y, et al. Overcoming EZH2 Inhib—

et al.

itor Resistance by Taxane in PTEN—Mutated Cancer [J].
Theranostics, 2019,9(17):5020—5034.

ANTONARAKIS ES, PIULATS JM, GROSS—GOUPIL
M, et al. Pembrolizumab for Treatment—Refractory Meta—
Castration— Resistant Prostate Cancer:

static Multicohort,

(F#%937)



CHS IR AMRHA o6 (F ) ) 2021 4F 3 1 - 93 -
renal tubular cells and adipocytes by in vitro co— culture [31] ZUO J, KHAN A, GLENTON PA, et al. Effect of
paracrine systems simulating metabolic syndrome[J]. Uroli— NADPH oxidase inhibition on the expression of kidney in—
thiasis, 2014,42(1):17—28. jury molecule and calcium oxalate crystal deposition in hy—

[26] SGENZ—MEDINA J, JORGE E, CORBACHO C, et al droxy— L— proline— induced hyperoxaluria in the male
Metabolic syndrome contributes to renal injury mediated by Sprague— Dawley rats [J]. Nephrol Dial Transplant, 2011,
hyperoxaluria in a murine model of nephrolithiasis [J]. Uro— 26(6):1785—1796.
lithiasis, 2018,46(2):179—-186. [32] YOSHIOKA I, TSUJIHATA M, AKANAE W, et al

[27] AMIN R, ASPLIN J, JUNG D, et al. Reduced active Angiotensin type— 1 receptor blocker candesartan inhibits
transcellular intestinal oxalate secretion contributes to the calcium oxalate crystal deposition in ethylene glycol—treat—
pathogenesis of obesity— associated hyperoxaluria [J]. Kid— ed rat kidneys [J]. Urology, 2011,77(4):9—14.
ney Int, 2018,93(5):1098—1107. [33] QIN B, WANG Q, LU Y, et al. Losartan Ameliorates

[28] SASAKI Y, KOHJIMOTO Y, IBA A, et al. Weight calcium oxalate—induced elevation of stone—related proteins
loss intervention reduces the risk of kidney stone formation in renal tubular cells by Inhibiting NADPH oxidase and
in a rat model of metabolic syndrome [J]. Int J Urol, oxidative stress [J]. Oxid Med Cell Longev, 2018, 2018:
2015,22(4):404—409. 1271864.

[29] VEENA CK, JOSEPHINE A, PREETHA SP, et al [34] TSUJIHATA M, YOSHIOKA I, TSUJIMURA A, et
Mitochondrial dysfunction in an animal model of hyperoxal— al. Why does atorvastatin inhibit renal crystal retention?
uria:a prophylactic approach with fucoidan [J]. Eur J Phar— [J]. Urol Res, 2011,39(5):379—383.
macol, 2008,28(579):330—-336. [35] JOSHI S, PECK AB, KHAN SR. NADPH oxidase as a

[30] KHAN A, BYER K, KHAN SR. Exposure of Madin— therapeutic target for oxalate induced injury in kidneys [J].
Darby canine kidney (MDCK) cells to oxalate and calcium Oxid Med Cell Longev, 2013,2013(5):462361.
oxalate crystals activates nicotinamide adenine dinucleotide [36] CHUNG J, GRANJA I, TAYLOR MG, et al. Molecu—
phosphate (NADPH)—oxidase [J]. Urology, 2014,83(2):510. lar modifiers reveal a mechanism of pathological crystal
el—510.e7. growth inhibition [J]. Nature, 2016,536(7617):446—450.

(L% 897)

Open—Label Phase I KEYNOTE-199 Study [J]. J Clin [36] PATNAIK A, SWANSON KD, CSIZMADIA E, et al
Oncol, 2020,38(5):395—405. Cabozantinib Eradicates Advanced Murine Prostate Cancer

[33] HOLL EK, MCNAMARA MA, HEALY P, et al. Pro— by Activating Antitumor Innate Immunity [J]. Cancer Dis—
longed PSA stabilization and overall survival following sip— cov, 2017,7(7):750—765.
uleucel— T monotherapy in metastatic castration— resistant [37] ALLOTT EH, EBOT EM, STOPSACK KH, et al
prostate cancer patients [J]. Prostate Cancer Prostatic Dis, Statin Use Is Associated with Lower Risk of PTEN—Null
2019,22(4):588—592. and Lethal Prostate Cancer [J]. Clin Cancer Res, 2020,26

[34] CONCIATORIF, BAZZICHETTO C, FALCONE I, et al. (5):1086—1093.

PTEN Function at the Interface between Cancer and Tu— [38] LOVERIDGE CJ, SLATER S, CAMPBELL KIJ, et al.
mor Microenvironment: Implications for Response to Im— BRF1 accelerates prostate tumourigenesis and perturbs im—
munotherapy [J]. Int J Mol Sci, 2020,21(15):5337. mune infiltration [J]. Oncogene, 2020,39(8):1797—1806.

[35] VIDOTTO T, SAGGIORO FP, JAMASPISHVILI T, [39] ZHAO D, CAI L, LU X, et al. Chromatin Regulator

et al. PTEN-— deficient prostate cancer is associated with

an iImmunosuppressive tumor microenvironment mediated

by increased expression of IDO1 and infiltrating FoxP3™ T

regulatory cells[J]. Prostate, 2019,79(9):969—-979.

CHD1 Remodels the Immunosuppressive Tumor Microen—
vironment in PTEN—Deficient Prostate Cancer [J]. Cancer

Discov, 2020,10(9):1374—1387.



