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Abstract Exosomes are extracellular vesicles with a diameter of 40— 150 nm and containing a variety of bio-
active molecules. Exosomes are known to be involved in the occurrence and development of a variety of tumors.,
including tumor microenvironment reconstruction, angiogenesis, autophagy, invasion and metastasis, immune a-
voidance and drug resistance. Exosomes derived from prostate cancer play an important role in regulating the

transformation of prostate adenocarcinoma into neuroendocrine phenotype. In this review, we summarize the re-
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search progress of exosomes in neuroendocrine prostate cancer.

Key words exosomes; prostate cancer; neuroendocrine prostate cancer

AU IE: 1 Z2 B AR I 43 b I 485 Al K 3 M A
T BT E A4y ¥ JE A5 R 0 20 B A i,
AR N W) 5 3 i RD 4 S g 7 A A L 7R b R
MR R R A AR W8 R 2
BB PR A 5 AR B Bl L 0 A b e 2 — L i A
P ME AT 538 B A AR T UAR 1 1 30 R R 9 e
LN W R AL . AR SCHE AN IR TE B 22 N 43 b
A %) I 98 (neuroendocrine prostate cancer, NEPC)
T 9T R AE — A4
1 Sk
L1 SN ) A 25 R AE

AR B H A F 40~150 nm Z 8] H A 5
XG55 )25 235 H6) 1) 4 L A0 38 30, 2 36 PN R %5 R Oy
1.13~1.19 g/mL, K& & 2 Fh B A 4P iE
4y F 0 5, AN AR 11 IR o M R A
L2 SMBRIE B 53 i

A UMAR] i Z2 Bl 40 AR A B B BERR SR 43
WA I i A7 7E T AR b A 9 I I 2 i
W B R R FE A A P9 TS B N 2

EAEAR . BRARHAFALFSEHAFZA LT B (No:
81702539)

PRI K FARE Rk A (X L, 430060)

SFEARH
BAZAEE 3712 . E-mail:jaja_1109@163. com

A A FE p oy A A SR Y T T
I3 RN s B A R IORE & 2 R IR R R T
ESCRT i& 18 9 A 4 & A Wb 1K T2 AR B = 28 A9 L
Ml MR A RS A X RED), A
T e 6 RS 1 PN B T T P AR L L PN A o
JL P A 2T B I R AR SR S TR LS A 2 I
/NI 2 I N AR FE R Z 80 00T . Z
TR R e 3 ) 5 A 7K AP R 1 3 G A DAL T 5 380 5 A, T
2 T T R AT R B A0 i T S A0 B R il O
3 A o R, DT TR S AR A A
1.3 SMBRM AP 2= T fg

AN UM 1 A 1) 2 T BE B T A0 W A 7R A Y
21 A R A B G 4 20 B A0 M RS . DA A BF 9
S U A A A T RS 2 20 7 3R AR AR L B HE S 22
ABAEDIREE AN A o . Bl W AIE 9T SR B A A A
T I AR B P B R A AN T A N AR S
S LN RN A M 6] A5 5 A2 U 45 T 4y T o A
6, DT 52 i HIL A A 3 g P 3k A ) 45 o s, £l
FEIIE PR 22 AR AT MR e L IR R B e R R
ot FE IR O T L A ARG A 3 R e ) I B
Sl A A A 5 3l BT 2 5 L R oR Y & A R i
Ji& | AL FE IR o O A MR L A A W LR
NGRS ek RN 25 560, AN MR LR i
A 200 i 2 AT 2 3 10 T AR A B 1 D R 44



o5 1

ENEH A SR TE B 28 9 43 WA T 1) R A T 5 A « 403 -

AT LAE 4 A 1] 38 3k R il 15 R 5 B B 32 4 8 BT A
S 2 TR TR T 98 A A ] ) 2 % L sk S R 3R R
TR kg R B A EEEHT
2 NEPC

A1) 8 2 A BRI 1 e DL A R 2 —
I8 56 [ 968 0E By 2% K A 1Y 988 AE g8 T E B 2020 4 36
[ 55 Vi 20 g o 38 N BB AT R R S — L A
19.2 TN s i RE B0 & NE) 21 %0 . FE T2 N Bk
T 200 3.3 TN FEREAE T AN 10961,
Sl o N AR N T o T R il o i = =11
AT A e ) VR YT TR AR AR YT R L
T Ji A B B B I 5 R 0 40 T X I 43 WA IR T B
AR ZE 4 12~18 A H MR YT - B & AR AS Al kit A
Mok S8 R 2 K BT M T 81 BR B (castrate-resistant
prostate cancer, CRPC) , M\ Ifij 5 805 5 09 & A& At
JENT L G AN H A IR X P IR T I RN K Bl T
CRPC i 28 4 73 W 43 A, W R WG 97 15 5 1)
NEPC. NEPC J&—7#l il J5 # 22 ) CRPC M2, Il
REH W F WA WIEIT &ERIE B E,
NEPC A 7R AR I N IE % R A(chromogra-
nin A,CgA) ., & fi & (synaptophysin, SYP) ,CD56
IR 28 70 B¢ 5 4 M 5 AL i (neuron-specific eno-
lase, NSE) 45 35 B 53 4, NEPC A A 41 98 Jik
K RB1 #1 PTEN il 2% \ TP53 28 48 5kt %k | Aurora
B A T N-Myc (9 235 576 M8 om . [F i,
NEPC W £ B {5 = 38 ¥ 79 %0 2%, a1 PI3K-Akt,
mTOR Hl MAPK {5 i #% 45 . 3 75 fif 1) [l g #f 22
WA Ao B R EEAE RN . AERT R
Mg ) 22 3K B0 HE 3 % 5% 1K (androgen receptor,
AR) FIHT 51 Bf #5514 BT (prostate specific anti-
gen, PSA) , 7 NEPC 41 i 2 F [, X i 2 Hoxt
P4 IR 9T AN BRI SR R 22— B R TE G A AR
I 1 2 Wt NEPC AR 20 U, o i 410 8 0 6 280
0.5%~2.0%, 4k 7 CRPC 1, NEPC [ F il &
WETHETY . NEPC 9 % 9 HE e 1 R T 5 4l (1Y
CRPC, % 5y i BLSE ot e 28 76 7% . i T H I A 47
AR 25, B 2 R LU R 3 Ak A XA A
P R EEZWE 1~2 N RISE T, IR S R
Eh,
3 ShifkFn NEPC

S IAA TE bR BT AR S AR T O T s
% B FE A A, 188 455 TR AE B A N 1 22 il A i 5k
R T R, FE A R Y R A S e ]
FERAEEEAEN . M5 M08 5 n] LU i A5
PR SR A2 It T fe iR 458 Jieb 988 1% 2 e, T 4] B g AT A
30 o8 R TR A A A I TR B 45 A Ak 0 ) EC At g A
JE 5 A, 10 8 R 98 DR R 1 A1 A A4 1 T LA A% 38 AH L
5T AR B T A L DA i — 2P A P e
e HAT NEPC & A= i B AR AL & 2 2% R g

L HAR Z 05T B 3 B, S0 U R AE T 8 R g A Y
St R AR A EE A A,
3.1 ShAE F A NEPC

Lin 5% % BLAN 6 1 o 19 g 7 20 B 43 4k A o6
1 (ADRP) A LA i 57 51 B 98 1) # 28 N 43 W 3R
Rk, X THFSEIE B 1L-6 5% ADT % S 0915 i
TR G2 N o3 IR A5G il 5 TL-6 8¢ ADT 4b
P S B 95 40 M vT DA% 5 ADRP (19 3% 3k Al %6,
SRJG ADRP i it 3895 CHGA A1 ENO2 3 i 5 i
PPARY 5 5 (9 i5 U7 14 B 32 A gl 2 9 43 W 43 Ak
Caveolin & H % % £ 5 Caveolin-1. Caveolin-2.
Caveolin-3, H:H ,Caveolin-1 E# ) w25
Z PP AR AL AR R SR N
YRR JE [ B % 32 A0 Ak HE 0 A b R Ok R 1Y
Caveolin-1 AL A LAl 14 NF«B 15 5 18 % i ¥ 77
G1) Ji 1) B 25 N 4 06 3% B 1 B A L i L AT LS S A1)
i 36 A0 B 7= A 25 ) RO Y B . 9-Catenin J& B-
catenin M ZE I —F R AHE A Lu 50 &k
LA T8 Mg R 3 R R PC3 85 37 R YR Y Ah
WA TR A L §-Catenin — I B AE H gt &
Al MR #E Caveolin-1 £ R 51 B 3 > U8 (4 1 6 44 v
WBAE 1M Caveolin-1 5§ NEPC &k 4 X R %Y, X 85§
YF4E 78 6-Catenin X NEPC HA B\ EAEH ., Web-
ber 251200 K B0 Ak TGER n] LA # 98 40 i L vl i
A8 — AR B B SR i 43 Wb o (R AT — 8 43 5 4 s
A, B AT LAl & B ) R R B 8 Y TGFB {5 %38
%, 1 O E b R 3k B L. Miles 7Y I8 & B
TGFB ] i B 8 58 51 40 j o3 W 97 = 5 2 1 51 i
9o 40 6L P 0 T, O LT R A 8 N A WAk L AR h
A LIS S 0E TGEB A AR S id . 73 4 TGFR H
A R ) 78 BT T A0 R 55 43 WA S R T B IR
41 A A A 1 — A A IR BE L 4R R 1T A R A
S E R I HLE

SRR BR T A2 bR AR A B9 A I S AR U A
SCIRV i KRR N A s U 2 ) B
Mounir 222 8F 5% & 3 ERG & 7 3 ) 22 5T 4R 38 19
AR JH T A48 s JE K Ab L 348 BE 4 ) — 41 S Wi ok i iE
1) 5 i 22 PN 43 U AR R 5 3L TR ) 5K L il it ERG i
B S5 R AT 1) 40 i 43358 TG B8 S0 56 oh L R A P 4y
WL K B TF, T TMPRSS2: ERG il i3t B I
T 471) 98 4400 1) et 25 PN 3 0 R S 00 i 53 Ak ok 4
FHT A MR R Y BE B s HOXT 28 P 43 W A Y 0
EH .
3.2 SMBAEERFI NEPC

AR R AR A A R R L A A R TP G
i RNA MR H EIAX NEPCHKERBAAE
AR . miR-221 1E 1T 5 R i 2 2 b Rk W]
SR I R S P R R AR 1 T 20 R R v R Gk
WHMBKZER, miR-221 7 LI 5| & NSE K F 19 F+



« 404 - I R W PR Aok 23 ks

536 45

e AT 5 50900 A0 o) A 28 PN 40 0 36 B0 A 6 A L X
A RE 2 5 MR 1 51 B 98 X P 43 W 3R T AN R Y D [
=z —[251  Corcoran 255287 % B miR-34a 7F R 1) JIf
95 3 B B AR, miR-34a 18 i P8 45 BCL-2 7] B
A — 5 R b 52 ) T 0 R 9 A0 I 6 2 V8 5 K2 BE Y
B, Ding 2857 38 1 #F 75 0 M ik — 2 8 AR-
miR-204-XRN1 #l ¥ J& & AR-miR-204-XRNI1-
miR-34a B IR, KA OB IR i 3R 3 A
il miR-204 BYF23k3K i XRN1, i XRN1 i i f&
ik miR-34a B F A FK EF AR B9 LB W
XS A0 A 95 20 B A NEPC 41 J 0 e 3 2 52 K5 5
G JE B IE 1] 8 5 )45t . miR-100-5p J2& Al 51 Bt g
SR A b i 1 miRNA, miR-100 5 /i 51) i 8
B 2 A e B — BRI 5E rp L A A A B g
il B o BH Ry 1 3 8 7 W 30 i 40 R R R RS
Nabavi & 1) & #1 2 B miR-100-5p 7E {51 I %
BE RN FREFES LA I A EENEAEM . BT
DAAERE 200k 2 881 N9 43 W6 36 I 19 98 A0 R 1) AR IRCER
A5 SR 38 1 18 24 4E miR-100-5p B9 # 55, miR-
100-5p FY 2 35 XF 4 15 9 41 Jifd 1% 1 5 AN BUR R ) 2
XKEE, I Al ME A B CRPC #1 NEPC ) ¥ iy —
T B O 3l PR 2R RS AR (R YT R  KEEIE R g
RNA(LncRNA) 7 {ij 51 it Jis 32 Jie F1 % % v s, % %
ZHEEH . Ramnarine 2558 3 927 5] NEPC
FRAAHT 821 4 LncRNA, & IAE %X 26 LncRNAs
A 122 NREAR 4 s f NEPC 5 #i 41 g i 58 & X
STF S, Hodh H19. LINC00617 F1 SSTR5AS1 1y
LncRNA iR TS . 700 742 A 504 N 50 i %
fhat FEAH 6, Crea 25 B3 —Fh LncRNA-MIAT
TE NEPC H 45 M 223k, I H A PR F 9 40 4% 9
MIAT ik LW AR H R AR ——Fh & m
ST bR YR BT SR A s 2 9 A W AR TR Y
EH . Luo %52 % LncRNA-p21 7 NEPC %
o3Ik N, B 2B I (Enz) AT 3 ek AR i
R A2 M5 N A M 3 RO os 1 B 2 A R AR 3 Ln-
cRNA-p21 (% 5% i EZH2 B9 Shfie I 2H & 1 3
RN AR R AW I R g, Nl
STAT3 I J Ak fi #F 0 28 P 20 36 43 4k . Xt 48 7w
Enz/AR/LncRNA-p21/EZH2/STAT3 {5 & il %
FE R 9 B8 o 22 N i S A R R AR
4 SMEb A Y I PR RZ B
4.1 HPUMAE S TS BRI 12 W

KR A FTE B Ah 3 1A AT LAAE SR i S B A A b
bR E Y . AGR2 J&— Bl ) ¥Z A7 76 T 10 51 B
B N 7o R N A Y S I R e
JUR AR ) e R 20 400t i 2R 3k L 5 R & A & R DA
KB A BRSEIE R AGR2 JE P B 26 3K 78 5 51 5 96
JUH R NEPC o2 R 3, 76 IR A 1k - AGR2
SV-G il SV-H £ MAL F I iE PSA, Z il # TAEFE

PERTZR 7R . SV-G Rl SV-H X 11 1) i 8 (1 350 0] B

JifciE X Hk AGR2 SV-G #l AGR2 SV-H AJ L)

YES R F PR AN K TE B A NEPC 1y ¥ 78 12 W A4

Yibra oo,

4.2 MRS RS R B
AN AR 55 11 A7) Ji A 1) 2 28 R e 7% 4% UTAH OG , [

L AT 58 A1 WA AR T Fifr 958 A= 0 A S 8 52 Wi o ] BB A

WE H A HE S E X, Trerotola %57 & #

Trop2 7E 1/ 51 B 9 2k 5 A9 S I K iP5 2 35 , Trop2

J&— i 40 3 TEDRE A L SO R R A AR 2R

% % UM G, Hsu 5P 8 58 & W] Trop2 7€

CRPC il NEPC H1#4 8 & Ft &5 . Trop2 A ALAT LA iE

1 PARPT {2 ik i 41 i g 20 B A A< i LT DL 5

T 51 J 0 ) Pt 28 P8 03 WA R B e Akl o g — 2D OF

fili 234 115 R FR A bR A h Trop2 BI7KF- .

IR ZBOT bk B 25 e B8 55 R R A e A Y

WA i ) R 3 & A Trop2 ik, X 45 R 3£

WY, 75 1 4 AR R b K P Trop2 5K RS

A

5 R4
SN 22 T 20 A 2R B B0 BIUR SR 4

Wh AL HE IR L MK DRSS R WTIE E 458, Ab

WAAAE IE B A S B DL R B 1Y R A kR i e

TRy R A A (S, A IR D 40 8] ) iz

i A0 LSS U A A T DA B 4% 3 2 1 B R AR TR

S5 T B 5 R A B 45 O £ 1 S o) Ak e A

ML AR TN # A5 T 51 1 98 1) Ak 28 DN 3 A e Ak

it AR, A IAAET L3 G R 4 A O 5 R Y 3R 58 w1

il o BT b 9 ol 28 P 2 b s 35 0 DT 75 A T 471 R

TR N W R B AL . T AN IR T A A

A= WA LS 8 A 03 T R E AR 3 3

VO BRI T B A0 WA R T HE AT 8 AR 1 12 W RA

7o 03 AN BF 50K S0 W A AR S 245 ) 384 2 A7 3

AT 38 AT LA T e 00 S 2 00 07 LA K o o2 v

Mk S, AN UAMAA B A A A8 ] 54 2% i

B Ji 5 3 )& S NEPC (3697 85

5% 3k

[1] Koritzinsky EH, Street JM,Star RA, et al. Quantifica-
tion of Exosomes[J]. J Cell Physiol, 2017, 232 (7):
1587-1590.

[2] Rajagopal C, Harikumar KB. The Origin and Func-
tions of Exosomes in Cancer[]]. Front Oncol, 2018,
§:66.

[3] Tschuschke M, Kocherova I, Bryja A, et al. Inclusion
Biogenesis, Methodsof Isolation and Clinical Applica-
tion of Human Cellular Exosomes[J]. ] Clin Med,
2020,9(2) :436.

[4] Bu H.He D,He X.,et al. Exosomes: Isolation, Analy-
sissand Applications in Cancer Detection and Therapy
[J]. Chembiochem,2019,20(4) :451-461.



o5 1

ENEH A SR TE B 28 9 43 WA T 1) R A T 5 A « 405 -

(5]

[6]

[7]

[8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Gurunathan S, Kang MH, Jeyaraj M, et al. Review of
the Isolation, Characterization, Biological Function,
and Multifarious Therapeutic Approaches of Exo-
somes[ ] ]. Cells,2019,8(4) :307.

Shiao SL.,Chu GC,Chung LW. Regulation of prostate
cancer progression by the tumor microenvironment
[J7J. Cancer Lett,2016,380(1) :340-348.

Mashouri L, Yousefi H, Aref A R, et al. Exosomes:
composition, biogenesis, and mechanisms in cancer
metastasis and drug resistance[ J]. Mol Cancer,2019,
18(1) . 75.

Siegel RL,Miller KD, Jemal A. Cancer statistics,2020
[J]. CA Cancer J Clin,2020,70(1) :7-30.
Martinez-Breijo S, Chantada-Abal V, Aller-Rodriguez M,
et al. Castration resistance mechanisms in prostate cancer
[J]. Arch Esp Urol,2018,71(8) :628-638.
Soundararajan R,Paranjape AN, Maity S,et al. EMT,
stemness and tumor plasticity in aggressive variant
neuroendocrine prostate cancers[]]. Biochim Biophys
Acta Rev Cancer,2018,1870(2) :229-238.

Lu C.Qie Y, Liu S, et al. Selective Actionable and
Druggable Protein Kinases Drive the Progression of
Neuroendocrine Prostate Cancer[ ] ]. DNA Cell Biol,
2018,37(9) . 758-766.

Tsaur I, Heidegger 1, Kretschmer A, et al. Aggressive
variants of prostate cancer-Are we ready to apply spe-
cific treatment right now? [J]. Cancer Treat Rev,
2019.,75:20-26.

Patel GK, Chugh N, Tripathi M. Neuroendocrine Dif-
ferentiation of Prostate Cancer-An Intriguing Example
of Tumor Evolution at Play [J]. Cancers ( Basel),
2019,11(10) :1405.

Teo MY, Rathkopf DE, Kantoff P. Treatment of Ad-
vanced Prostate Cancer[J]. Annu Rev Med,2019,70:
479-499,

Liu CM, Hsieh CL, Shen CN. et al. Exosomes from
the tumor microenvironment as reciprocal regulators
that enhance prostate cancer progression[]J]. Int J
Urol,2016,23(9) :734-744.

Lin LC,Gao AC,Lai CH,et al. Induction of neuroen-
docrine differentiation in castration resistant prostate
cancer cells by adipocyte differentiation-related pro-
tein(ADRP) delivered by exosomes[]]. Cancer Lett,
2017,391:74-82.

Nwosu ZC, Ebert MP, Dooley S, et al. Caveolin-1 in
the regulation of cell metabolism:a cancer perspective
[J]. Mol Cancer,2016,15(1) : 71.

Lin CJ,Yun EJ,Lo UG,et al. The paracrine induction
of prostate cancer progression by caveolin-1[]]. Cell
Death Dis.2019,10(11) :834.

Lu Q.Zhang J, Allison R, et al. Identification of extra-
cellular delta-catenin accumulation for prostate cancer
detection[ J]. Prostate,2009,69(4) :411-418.

Webber JP, Spary LK, Sanders A]J, et al. Differentia-

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

tion of tumour-promoting stromal myofibroblasts by
cancer exosomes[ J]. Oncogene,2015,34(3):290-302.
Miles FL, Kurtoglu S, Ahmer C, et al. Transforming
growth factor-8 signaling induced during prostate
cancer cell death and neuroendocrine differentiation is
mediated by bone marrow stromal cells[J]. Prostate,
2015,75(15) :1802-1813.
Mounir Z, Lin F, Lin V G, et al. TMPRSS2: ERG
blocks neuroendocrine and luminal cell differentiation
to maintain prostate cancer proliferation[ J]. Onco-
gene,2015,34(29) :3815-3825.
Zhan F,Shen J,Wang R.et al. Role of exosomal small
RNA in prostate cancer metastasis[ J ]. Cancer Manag
Res,2018,10:4029-4038.
Batra JS, Girdhani S, Hlatky L. A Quest to Identify
Prostate Cancer Circulating Biomarkers with a Bench-
to-Bedside Potential [ J]. J Biomark, 2014, 2014:
321680.
Zheng C, Yinghao S, Li J. MiR-221 expression affects
invasion potential of human prostate carcinoma cell
lines by targeting DVL2[J]. Med Oncol,2012,29(2):
815-822.
Corcoran C,Rani S, ODriscoll L. miR-34a is an intra-
cellular and exosomal predictive biomarker for re-
sponse to docetaxel with clinical relevance to prostate
cancer progression[ ] ]. Prostate, 2014, 74 (13): 1320-
1334.
Ding M, Lin B, Li T, et al. A dual yet opposite
growth-regulating function of miR-204 and its target
XRNT1 in prostate adenocarcinoma cells and neuroen-
docrine-like prostate cancer cells [ J]. Oncotarget,
2015,6(10) :7686-7700.
Sanchez CA, Andahur EI, Valenzuela R, et al. Exo-
somes from bulk and stem cells from human prostate
cancer have a differential microRNA content that con-
tributes cooperatively over local and pre-metastatic
niche[ J]. Oncotarget,2016,7(4):3993-4008.
Nabavi N, Saidy N, Venalainen E, et al. miR-100-5p
inhibition induces apoptosis in dormant prostate canc-
er cells and prevents the emergence of castration-re-
sistant prostate cancer[J]. Sci Rep,2017,7(1):4079.
Ramnarine VR, Alshalalfa M, Mo F, et al. The long
noncoding RNA landscape of neuroendocrine prostate
cancer and its clinical implications[J]. Gigascience,
2018,7(6) : giy050.
Crea F.Venalainen E,Ci X, et al. The role of epigenetics
and long noncoding RNA MIAT in neuroendocrine pros-
tate cancer[ ] ]. Epigenomics,2016,8(5):721-731.
Luo J,Wang K, Yeh S.et al. LncRNA-p21 alters the
antiandrogen enzalutamide-induced prostate cancer
neuroendocrine differentiation via modulating the
EZH2/STATS3 signaling[]J ]. Nat Commun, 2019, 10
(1):2571.

(F#% 411 7O



o5 1

TR L 45 il DR SR8 AR OC IR I IR e T 0 T A W PR B TF 9 i .

411 -

[40]

[41]

[42]

[43]

[44]

Bagheri M, Beyermann M, Dathe M. Mode of action of
cationic antimicrobial peptides defines the tethering
position and the efficacy of biocidal surfaces[]]. Bio-
conjug Chem,2012,23(1) :66-74.

Mahlapuu M, Hikansson J,Ringstad L,et al. Antimi-
crobial Peptides: An Emerging Category of Therapeu-
tic Agents[J/OLJ. Front Cell Infect Microbiol, 2016,
6:194.

Yu K,Lo JC,Yan M,et al. Anti-adhesive antimicrobi-
al peptide coating prevents catheter associated infec-
tion in a mouse urinary infection model[ ] ]. Biomateri-
als,2017,116:69-81.

JE 54 VR A, 22 BT, AT AR i PR A SR T g R
Rl R B0 5% LT 1. i AR 3 bR A B A% 5 2017, 32.(12)
979-984.

Jaggessar A, Shahali H, Mathew A, et al. Bio-mimic-

[45]

[46]

[47]

king nano and micro-structured surface fabrication for
antibacterial properties in medical implants [J]. ]
Nanobiotechnology,2017,15(1) :64.
Wahid F,Wang HS,Lu YS,et al. Preparation, charac-
terization and antibacterial applications of carboxym-
ethyl chitosan/CuO nanocomposite hydrogels[ J]. Int
J Biol Macromol,2017,101:690-695.
KR, XU, 40k Ag-SiO_2 SR X AR SN IR 18 B 1
MR L] P E A TR, 2014,18(16)
2550-2556.
Ramasamy M, Lee J. Recent Nanotechnology Approa-
ches for Prevention and Treatment of Biofilm-Associ-
ated Infections on Medical Devices[ ] ]. Biomed Res
Int,2016,2016:1851242.

OlcA5 B #.2020-07-27)

[33]

[34]

[35]

[36]

(L35 405 7O

Panigrahi GK, Deep G. Exosomes-based biomarker
discovery for diagnosis and prognosis of prostate
cancer[ ] ]. Front Biosci ( Landmark Ed), 2017, 22.
1682-1696.

Brychtova V, Mohtar A, Vojtesek B, et al. Mecha-
nisms of anterior gradient-2 regulation and function in
cancer| J |. Semin Cancer Biol,2015,33:16-24,

Neeb A, Hefele S, Bormann S, et al. Splice variant
transcripts of the anterior gradient 2 gene as a marker
of prostate cancer[ ]J]. Oncotarget,2014,5(18):8681-
8689.

Kani K, Malihi PD,Jiang Y.et al. Anterior gradient 2

[37]

[38]

(AGR2) :blood-based biomarker elevated in metastat-
ic prostate cancer associated with the neuroendocrine
phenotype[ ] ]. Prostate,2013,73(3) :306-315.
Trerotola M, Ganguly KK, Fazli L, et al. Erratum:
Trop-2 is up-regulated in invasive prostate cancer and
displaces FAK from focal contacts[J]. Oncotarget,
2015,6(32) :34038.
Hsu EC,Rice MA,Bermudez A,et al. Trop2 is a driv-
er of metastatic prostate cancer with neuroendocrine
phenotype via PARP1[J]. Proc Natl Acad Sci U S A,
2020,117(4):2032-2042.

(¥ A5 B #1:2020-05-09)



