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EMT) #H 5¢ % 1 E-cadherin N-cadherin £l Vimentin [ o SR FH XU )t F B 5 2 PR 52 50K W) miR-21-5p A [RIJR I /MR & 2 &
12 5 & 5 A BEELES 2 (PH domain leucine-rich repeat protein phosphatase 2, PHLPP2) FI#E ] AT 5 R . 7] PC-3 40 3% 72 7 A
10 ul (1 BMSC #h il i B3 (Exo 1)  #6 4¢ sh-PHLPP2 5{ antagomiR , CCK-8 1 Transwell S35 1l PC-3 41 U85 AT A RE 1. 48
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Bone marrow mesenchymal stem cell derived exosomes miR-21-5p promotes
proliferation, migration and invasion of prostate cancer PC-3 cell by down-
regulating PHLPP2

KE Jingwei’, SHEN Hongchun®, LIU Xing®, JI Meiying’, TANG Yiquan® (a. Department of Urology; b. Department of Nephrology,
Affiliated Chinese Medicine Hospital of Southwest Medical University, Luzhou 646000, Sichuan, China)

[Abstract] Objective: To investigate the effects of exosome originated from bone marrow mesenchymal stem cell (BMSCs) on prolif-
eration, migration and invasion of prostate cancer PC-3 cell and its mechanism. Methods: qPCR was used to detect the expression level
of miR-21-5p in prostate cancer cell lines. The morphology of exosomes isolated from BMSCs was observed with an electron micro-
scope. Western blotting was used to detect the expressions of exosome surface markers and the epithelial-mesenchymal transition
(EMT)-related proteins (E-cadherin, N-cadherin and Vimentin). Dual luciferase reporter gene experiment was used to detect the targeted
regulation relationship between miR-21-5p and PH domain leucine-rich repeat protein phosphatase 2 (PHLPP2). PC-3 cells were co-cul-
tured with 10 pl BMSCs exosomes suspension (Exo group), transfected with sh-PHLPP2 or antagomiR, then CCK-8 and Transwell
experiments were used to detect changes in proliferation, migration and invasion of PC-3 cell. Results: miR-21-5p was highly expressed
in prostate cancer PC-3 cell line. The exosomes in the supernatant of BMSCs culture fluid were successfully isolated, and the typical
vesicle-like structures of exosomes were observed under transmission electron microscope. Exosomes expressed specific proteins such

as CD9, CD63 and CDS1. In the Exo group, the proliferation, invasion, migration, as well as the expressions of N-cadherin, Vimentin
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and miR-21-5p in PC-3 cells were significantly higher than those in the control group (all P<0.05). PHLPP2 is a target gene of

miR-21-5p. Compared with the control group, the expression of PHLPP2 in PC-3 cells of Exo group and sh-PHLPP2 group was signifi-
cantly reduced (0.66+0.09, 0.42+0.05 vs 1.09+0.08, all P<0.01); cell viability, invasion and migration were significantly improved

(all P<0.01); and E-cadherin expression level was significantly reduced while N-cadherin and Vimentin expressions were significantly

increased (both P<0.05). Conclusion: miR-21-5p is highly expressed in prostate cancer PC-3 cell line. BMSC exosome miR-21-5p can

increase the proliferation, migration and invasion ability of PC-3 cells through targeted down-regulation of PHLPP2.

[Key words] bone marrow mesenchymal stem cell (BMSC); exosomes; miR-21-5p; PH domain leucine-rich repeat protein phosphatase 2

(PHLPP2); prostate cancer; PC-3 cell; proliferation; migration

[Chin J Cancer Biother, 2020, 27(5): 534-540. DOI: 10.3872/j.issn.1007-385X.2020.05.010]

T 41 g A2 59 1 d i LS iR 2 —  E R
» BT A et ) A3 6 WA PR AR T 51 438 i IR I8 A
Tt HRTOT AT F1 B ) s JE DR RN a3k R ATL ] P
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i g Y 388 B 3T A% AN 11 43 1 LRI R 2
M A0 9 S EA B . B R (A) 78 0T T 48 A (bone
marrow mesenchymal stem cell, BMSC) J& i P /7 7E
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Jea R R AR /R H - 9F H miR-21-5p 7£ /i 41 I
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SRR R R A BRI 2 (PH domain leucine-rich re-
peat protein phosphatase 2, PHLPP2) & — 2% ]l J&
T, LE T A1 g I 22 3A I 0 ) T 470 s 4 i 1 S
PEAD AT AT AT TR BMSC #h b4 miR-21-
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LRI 73 7L, N4 T R 5 e 11206 AR B
FARME—E 4

1 #MRS5REE
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1.2 5 #HFRI) E BMSC

4~6 JE U5 P BALB/c /)N BB B4 BE  75% T8 K
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I, 77 (5] SE 56 % To B #RAE & 3 H PBS #1156 3 4, 25Tl
Uit » VE ST AT 10% DMEM 5373 5 ml, phk & 86 s
3 U, PHEEIBUH] 40 pm JERRLJE KB T B BMSC
B B, 2 A 25 e BRI FRE R, B THEIR
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A H miR-21-5p 3Rk . NG EE ) BMSC A K ik 2
80%~90% {5 I, FRRBEATARAR, A% 2155 3405 BI AT
L E BMSC I ZEAG RT3 , 22 J5 {H 7] 73 B A MIBAA o
1.3 BMSC shis ki o %
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300xg 12 000xg Z A1 43 5l 250> 10 min, 25 B4
APy AL 40 M 55 5 PR BT B 0.22 pm FLAR R DE
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i) FH WB Ao I M b Ay W 4 58 MR AR AR fS T
- 80 °CUKFIA R %M
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1.4 fmfa s Bfads g

4 PC-3 41 73 X R 4H . PC3+Exo 41, I A X i
2N H RIS % (1) 40 S, PC3+Exo 41 7] 40 Jif % 9% 7
JHN 10 pl (1 BMSC A 1A B -

U B SR 1x10° /> /mil (56 $5 26 K 391 PC-3 4 i 2
Bl T 6 FLAR , R 40 A 20 50% YL A I 3EAT 55 e, 1418 Li-
pofectamine™ 2000 i 71 & 15 B 45 73 71l 4 miR-21-5p
mimic. antagomiR. miR-21-5p scramble. sh-PHLPP2
A1 pmirGLO-PHLPP2-WT/MUT i 21 Jif k7 45 43 1 B pih
B AR gL N PC-3 41 i, 15 B R 48 37 e I NC X B4
A3 NEAL,
1.5 qPCR# ) miR-21-5p 89 & &

K F TRIzol 442 B 2H 2 R4 B b 5 RNA, Fifi
J&i » LA NanoDrop £ Il RNA it & A 4l i, 300 5 55 |
% cDNA, 1% SYBR GREEN i 7 £ ¥t B X} miR-
21-5p WIERIK TR AT R, DL U6 1R 9 A 20t R, S
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GCAGCACATATACTAAAAT-3" . R & 5’ -CGCTTC
ACGAATTTGCGTGTCAT-3" ; miR-21-5p, F N 57 -
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GTGTCGTGGAGT-3" . F4 a5 & 1t W i 7 2 AR FUR
20 pl 1 PCR MR R, &2 pl REE 2910 ul
SYBR Green Mix. b i 514 (10 pmol/D % 0.5 ul.
PCR #AEHSHN : 95 °CTHAZE S min J5 ,94 °CA
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F 2k B H IR R A N RIS & .
1.6 M3 & & B M E A R % IE miR-21-5p 5
PHLPP2 #4 215 75

# miR-21-5p 5 PHLPP2 45 & #1717 41 K e 5
ARAR FF B4 N B B K ' FR e DR R T AL SRk
#H A& . ¥ miR-21-5p mimics 5 pmirGLO-PHLPP2-
WT/MUT 2 5 ki, BL %t HE 2H miR-21-5p scramble
L5 PHLPP2 1) ¥ A= 7Y B 58 A 7Y & 40 Jift %7 55 Lipo-
fectamine™ 2000 5 A& VE & 5 % < HEK 293T 4f iy,
gL 48 h 5, AR X 't 2% I A 15 8 DR s 0k 7]
W B 0 2 ' 2R B 1
1.7 WB % 3 4 ) miR-21-5p #= PHLPP2 %} PC-3 4
fe b A K& A KRBT R

AT £ 240 L, S P 4 2R A L A 4 T B
H, FH BCA 105 & 52 B E R FE , X 20 pg &
EI IR 1x b AF 22 v il & 0 A2 7 , 47 SDS-PAGE J5 ¥ &
4 #5 # #) 0.22 wm PVDF i . 5% Bt i 45k &
M1 h, FEFE AN —$H1 (121 000D ,4 °CF i Rk
I VRN 3 U, ML £ % — 51 (115 000 , £E i %
HEFR 1 he FRURME 3 IRJE MK 22 R 6 it 5
wHH, B TRRE R51 RE R K Image K

P53 B 8 1 2 [ K KF, LL GAPDH AN 2, 1t
R AN RIA R,
1.8 CCK-8 52 34 PC-3 tm JeL 38 54 7% 7

A A F ek A K U PC-3 4 i 5 R T 96 LR
(YIB 25 FE N 110 /F0) , BT 37°CHEIR R = M h 1
7% 24.48.72 M196 h J5 A &F LA 10 pl () CCK-8 %
T, BT 37°ClER I TR AR 285 57 4 d, i CCK-
8 71 A5 it B s ) 24 o 4 A7 O 5 B S A FH g B A
5 490 nn AbBEFL I 62 FE (DA, BA D (AR KA
J 3T K o
1.9 Transwell 52 3645 PC-3 e fn 6912 & (iT A5 A8 /)

4 0 TR ZEL R S 56 2H 4 A P I U Ak A BE S, 42
Bl T Transwell /N N, 17 28 52560 75 76 /N = N Tl
Matrigel i , 3T # 5256 ) o 75 Tl , =00 100 pl (4
J 5 B O 2x10° AN/mD 40 fi 2, R = N 250 ul
10 Yol 4 L3 I B 7 2, 7F 37°C 5% CO, K5 7746
Hi 72 48 hJa , 1 ml 4% £ 5 H & [ %€ 30 min, 1 ml
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F AL b S 4, PBS /N O /s R 2
W, 8 S5 TE 40 £ A0S T U 3~5 AN HL T TH 4 7 i
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1.10 %its it

K H SPSS 20.0 A i#E4T Se v 53 41, . H Graph-
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SLEEIR. RIESSMAETTERIEH s Bon, £
S Lt A T 2EL ] bE A 23l SR B BR3¢
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2.1 #h4%# BMSC fhiss i

15 7% BMSC I 4 B 35 52 W EiE T I Ak, i
ST R AR A5 (1A TR, SN R R
R, B2 50~100 nm. WB KLl 25 51 (B 1B) &7, 4b
WMARE 15 CD9.CD63 #1 CD81 2545 Fe itk & 1 , (B A
FIA CD116 A1 CD19 %5 P B 1t 5 i bs &4«
2.2 BMSC flissthAR 3 PC-3 tm 38 78 (3T A% 13 £ An
EMT 48 X & @ 6§ & ik

CCK-8 A 25 B (P& 2A) 7R , Exo 417 PC-3
20 M I R VG ) 52 T NC 4. (P<0.05) ; Transwell 52
kg R (B 2B O F M, XTI AL, Exo 2012
78 1 i B 2 H 22 [(421.34+22.45) vs (200.09+14.22)
A%, P<0.05], 3L R 4N f A th 2 25 4 22 (P<0.05) ; WB &
M &8 R 2D) &, PC-3 4RI BMSC At Rs 37
J& , EMT #H 5% % 4 E-cadherin % i 7K °F & 2% [E (K,
N-cadherin 1 Vimentin 3 i& 7K *F & 2 T+ & (¥ P<
0.05).
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2.3 5 BMSC shissth 33 55 49 PC-3 40 J2 *F miR-21-
Sp & ik LA

qPCR & 25 5 (] 3) R, 5 NC A At , Exo
#H # miR-190, miR-210 & miR-21-5p [ ik /K~ #
23 FiH (3 P<0.05) , Hodr, miR-21-5p KA T & i
FEE(P<0.01).

A
100 nm
B
Exol Exo02 Exo03
CD9 - - -

(De; D NS a—
CDs1 - - -

CDl116

CD19

A: The exosome derived from the BMSCs observed by the trans-
mission electron microscope;
B:The biomarkers of the exosome tested by WB
1 FRIN 45 B BMSC Shih i

Fig.1 Exosomes of BMSCs were successfully isolated

2.5 BMSC % it 4k miR-21-5p i@ i T 4 PHLPP2 42
#PC-3 e dg5h it A5 FeiZ

WB S5 R (B 5A) 7R, 5 NCZHAHLE , Exo ZHAH
sh-PHLPP2 41 PC-3 41l g -F PHLPP2 ) 3% 1A B &2 F# A%
(0.66+0.09.0.42+0.05 vs 1.09+0.08 , %] P<0.01) . CCK-
8 SIS ar il 45 S (¥ SBOR B, T 1l 48 h Ji5 , 15 NC 41 4H
Et , Exo 01 sh-PHLPP2 £H PC-3 4 f 3% /7 5. 35 1458 (1)
P<0.01). Transwell £l 5 (K& 5C.D) &7~ , Exo 4L Al
sh-PHLPP2 #H 4 ffl 1T # 2R [(87.23+12.67) %~ (82.45+
10.13)% vs (66.46+9.13)%, ) P<0.011 A1 2& 21 1 %15
W E TR, ExorantagomiR ZH AN AR [ (70.09+
9.1 % | AN ZB4H A S XA T B 22 7 ($ P>0.05)
WB Kl 45 5 (B SE) .7~ , PC-3+Exo 411 sh-PHLPP2
ZHvp, E-cadherin 32 1A 7K~V i 2 B#I% , 11 N-cadherin A1
Vimentin i 3} & (# P<0.05) .
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"P<0.05 vs NC group
A: Effects of Exo on the proliferation of PC-3 cells tested by
CCK-8 assay; B, C: Effects of Exo on the migration(B) and
invasion(C) of PC-3 cells tested by the Transwell assay (x40) ;
D: The expression of the EMT protein tested by the WB
B2 BMSC SN {Rid PC-3 MAEIEIE IR R EM
EMT X EBFRIAE
Fig.2 BMSCs exosome promoted the proliferation, migra-
tion ,invasion and EMT protein expression of PC-3 cells
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miR-21-5p miR-190 miR-210
'P<0.05, "P<0.01 vs NC group
3 5BMSCHNMALLIEFE_Eif PC-3 #RBf miR-21-5p BZRiXA
Fig.3 Co-culture with BMSC exosomes up-regulated the
expression of miR-21-5p in PC-3 cells
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2.4 miR-21-5p 3 PHLPP2 &9 8= 4% A
PTG RMGIIATI 25 R (B 4A) 7R, miR-21-5p
mimic+pmirGLO-PHLPP2-WT £H %¢ JY; 5t i i 3 ik T

PHLPP2-MUT 40 %% 5 £ 5 NC 2076 &2 35 22 = , iE B
PHLPP2 J& miR-21-5p ffJ#EJE [K . WB A il 45 3 (E
4B) & 7K , miR-21-5p mimics 41 PHLPP2 ] 2 ik /K

NC %4 (P<0.01) , ifj miR-21-5p mimic+pmirGLO- B ZFHMKT NCZ(P<0.01).

PHLPP2(WT)  S'ucauugagaaauucuUAAGCUu 3’ NC miR-21-5p mimics

PHLPP2 e s
GAPDH e e

\
miR-21-5p 3’aguuguagucagacuAUUCGAu 5'

PHLPP2(MUT) S5’ucauugagaaauucuAUUCGAu 3’

151 W NC 157 mNC
z m miR-21-5p - m miR-21-5p
5 &
E 1o} = 1ot
5 = T 10
= S
53 o
3 %k g
L » 1
g 0.5 g 05¢
= .

[sa)
0 0

WT MUT NC miR-21-5p mimics

"P<0.01 vs NC group
A: The targeting relationship between miR-21-5p and PHLPP2 was verified by Starbase and Dual luciferase reporter gene assay;
B: PHLPP2 expression after over-expression of miR-21-5p detected by WB
4 miR-21-5p 2[5~ § PHLPP2 fFRiXA
Fig.4 miR-21-5p targetedly down-regulated the expression of PHLPP2
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E-cadherin [ s S s 8
Z 10
N-cadherin —*‘ g 1.
%
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Vimentin e S — 4 £
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"P<0.05, "P<0.01 vs NC group
A: The expression of PHLPP2 detected by WB; B: The proliferation of PC-3 cell detected by CCK-8;
C: The invasion of PC-3 cells detected by Transwell (x40); D:The migration of PC-3 cells detected by Transwell(x40);
E: The expressions of EMT-related proteins detected by WB
5 BMSCs A5k miR-21-5p i@ i3 1§ PHLPP2 {2 PC-3 fHBEIETE I B R ZEMEMT X EBRIA
Fig.5 BMSC exsome miR-21-5p promoted proliferation, migration, invasion and

EMT-related protein expression of PC-3 cells by down-regulating PHLPP2
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VB S 3 6 38 3k AN g 457 557 - 3 A R I 4T 4 20
LA FE) 4 BRI 5 200 L 55, 3 T 7 PR 10 AR R R
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MEE T 55 43 Wb 1 7 AR FH T 52 A v 2 400 L, 32 77 3
25 b 968 1 SR E RO, BMISC AR g A0 BL i) 5 4k
WARTT 5%, FL B8 DA 5y Wb Ahwih A 1 77 51 4 i 8 4 i
(365 T B S B R R W 24T N0, 5, BMSC 3k
T )40 U A 0 ) FEF e 200 PR 1) 38 5 = 28 6 701", BMISC
T A TR AN IA P B 14 555 B 5 9 4 X T 00 oL 9% 400 )
PEOE B R 1R R R AR LR I, BMSC SR I 1)
AR BE AR 3 T 51 IR PC-3 41 R 36 5 L 1R 28 AT
%, Al EiH EMT AR AR IA .

AfF FECHIE S, JiRg 48 i B B 5 A 1) /i Ak B A
411 i BMSCO SR 1) A A4 8 o 485 15 28 11 o A PR
Can g 5 RNAD S90S AE FH T 52 A4 40 i, 33k T i i
2 A 24 ) A B T TR 0 B ) 3 S T R,
H BMSC {745 i #M 4 44 miRNA #IE B BE %175 5 il
Y1 g EMT AT 388 i () K g o b b, Kt 9EAIF
S miRNA £ 11 41 i K e v R B E/E ), an B3R
miR-190 &2 BF K IT 2 22 1¥1 117 51) 1 g 40 B 1) 75 3L 7%
REEAR AR HE R & MY miR-210 1E 71 51 i3 41 i
b R R g 2 IR IR A GHORBANMEHR
SO I PR 70 1 E 92 miR-21-5p {2 3k 1 4] e 2
MR EHERE . AW 78R I, miR-190 .miR-210 A miR-
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