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3 4 (BPH)ZA 2R . PCaf b BRAIE % AT 7| Mt b & 4a B(RWPE-1) ¥ & & 3&, F o7 £ & ik 5PCals &
FAIAFIEG) K F . B @ SR P i ik (Western blot) F) 4%t % i Bt ILES 4% 5+ M 5% I B2 C epsilon(PLCe)
B R E, R CCK-8ikFn it (&7 A% S B3t ARSNGB AT 145 . Bdull 52 ik A T A M) 40 feAf Edudd
B, 3% HE BRI I AR A RIS IEMIR-199b-3pAePLCet Yo ) 45 A1 L. 4 R 27, £PCaZl s
F miR-199b-3pay F ik K-F 8 24K T BPHALLR, H5 6 RRIZAFAEF 698 R F 45 B K. LFAmiR-
199b-3p=T vA B & 37 4| PCatm 2 4938 FA Fn Edud 4RI AL 71, PLCeA %% A miR-199b-3p#d T s fe K A,
A&k 5miR-199b-3pty kA F 2 fiAB K. Sboh, AMK LI R B+, LiPLCeAE %S ¥ 44 miR-
199b-3pfEPCatm fEL 3G 78 7 497 RI4E A . %2, miR-199b-3p T id it #e%) PLCe 3'4F 454 X (3'-UTR) 7
M 4% PLCeitt 37 4| PCatm it i) Bt 38 74
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miR-199b-3p Suppresses Prostate Cancer Cells Malignant
Proliferation by Targeting PLCe

ZHENG Yongbo', LIU Jiayu', DUAN Limei*, YANG Jinxiao?, LUO Chunli*, WU Xiaohou'*

('Department of Urology, the First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China;
*Key Laboratory of Diagnostics Medicine of Ministry of Education, Chongging Medical University, Chongqing 400016, China)

Abstract The purpose of this study was to determine the expression of miR-199b-3p in PCa (prostate can-
cer) and its effect on PCa cells proliferation. The expression of miR-199b-3p in PCa tissues, BPH (benign pros-
tatic hyperplasia) tissues, PCa cells and RWPE-1 were detected by RT-qPCR (real-time quantitative polymerase
chain reaction). In addition, we examined the relationship between miR-199b-3p and the clinicopathological fea-
tures of PCa in PCa tissues. Western blot analysis was used to detect the expression of PLCe (phospholipiase C
epsilon). CCK-8 assay and colony-forming assay were applied to assess the proliferation in vitro. Edu assay was
used to detect cell uptake of Edu. Luciferase reporter assay was used to confirm the binding of miR-199b-3p and

PLCe. The results showed that the expression level of miR-199b-3p in PCa tissues was significantly lower than
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that in BPH tissues, and correlated with the histological stage in various clinicopathological characteristics. Up-
regulation of miR-199b-3p can significantly inhibit the proliferation of PCa cells and the uptake capacity of Edu.
PLCe was identified as the downstream target gene of miR-199b-3p. In addition, the expression of PLCe was
negatively correlated with that of miR-199b-3p. Furthermore, rescue experiments showed that the overregulation
of PLCg could rescue inhibitory effect of miR-199b-3p on cell proliferation. In a word, miR-199b-3p negatively
regulates PLCe by targeting its 3-UTR (3’-untranslated region), then inhibiting the malignant proliferation of

PCa cells.
Keywords

AU RRIE (prostate cancer, PCa)& it /5 [ X 53 14
TEAE R AT B R B, AR T AR,
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PIAWTHE R, FRE PCal ) i 2R E &S, i
e £ R 5 M R I i B 2 — M. PCa
FE I8 TCREIR, B A AR, 2 H AT 1%
HeJR R R RS, 45 BB KR R E K Pfi
B,

KB miRNAs(microRNAs) A2 H #.4 RNA
RO F= A1, B R IEE), 29 70 F8EE K/, il
it Dicerase il L ANEE 7 AT 5" v fik B 2 A1 3" vy
2R K/ AN21~25 nte microRNASsE i 5 51 R [A]
mRNA3'FEG G X (3'-UTR) &4 ELANEG &, 15 5
mRNAFI BN B AR, BEm s & e & &
B, EIF A AL, miRNAs 5 I8 1) kA4 K e
PIAE G JuF2 B A 0 4F H I miR-199 5 % (miR-
199b-3p. miR-199b-5p. miR-199a-3p. miR-199a-
Sp)TEJE 22 2 35 PR M. miR-199 5Kk mT LA ik
I TTGA3 [ 71K Aok Sk 29058 e (1) A T A2 A
1212, HRIEFRY, miR-199a/b-3pi@E it ERKAH
HCCAH A= K3, 78 7L e B9 8F 5T 1, miR-199a/b-3p
ISR U ERK AR gk i F R 2209 L AME R 7T
i3 , miR-199b-3pid it fH T MAPK/ERK/EGR 1%,
it CMECs TR TS, % /)y BRI i 46 o OR
EAUSL, R, FRATTE f L3 T miR-199b-3pfE PCa
H VR A 7L, I — AR5 miR-199b-3p2 1
FEPCarh R FE s EE R A H

TEARBFFH, FATALN T miR-199b-3p7EPCaH
Ik, For B 7 H 5 & Ml PROR BURRAE 1) 9% R
YENPCald & TG TN R 7 38 7. bk, FRATE
FRIT 7 miR-199b-3p7E PCadl fitd S5 4 1 4 rh 1 D) 4
o 5 ERTR, AHEFT S A MR miR-199b-3pfE Hif
F R b B A SR AR AR, DT 51 e ) 3 )

prostate cancer; malignant proliferation; miR-199b-3p; PLCe

IRITIRA SRR

1 FESMR
1.1 BIFURRERIERFEAR

AW AF20174E3 H £20194E4 H 78 5 K & #
K55 — B = e A PR AR T VA BRAR 16 1 7T 511
PIsA BB 14715 BPHZE 4UbR A FIPCaZl 415 A< i3t
A7 [EUBIME 5387, I Eh B R IE R R 5 58 — B J8 2 o o
FRY R R A A58 5 I B OB TR AR et
HAF LT G (055 BEAIE SCBPHAIPCaiZ Wi il B i 7E
WA PIEA R, HEITmRNAFIE A% e, H
AT 510 58 B [ AR S5 R PR BB 3 AR AN 3R AR
THEREMERZ. ARLERKERKESE B
PR B At B o A 2 b Atk
1.2 ‘ApiEF R e

ARAIE TN R 2 e 200 2 345 30k PCadil il
% (PC3. DU145F1 LNCaP) Al 1¥k 1E & AR 1 g L
FZ 40l (RWPE-1). 4HMRAEA N T 10% FBS(Gibeo)
fJRPMI-1640(Gibco)ii F2EHr, T-37 °C. 5% CO,
SRR IR, 4 4 LV-PLCe(5'-GGT TCT
CTC CTA GAA GCA ACC-3")Ff1LV-NC(5'-TTC
TCC AA CGT GTC ACG T-3")18%% 5 # /K 1 Ge-
nePharmaA 7] (F2 4. @K miR-199b-3p iU
(miR-199b-3p)(5'-TGT CAT CAG ACG TGT AAC
CAA T-3")fImiR-199b-3p NC/7 51| (5'-ACA GUA
GUC UGC ACA UUG A-3") 440, ht3kE
miR-199b-3pidt FRIA A . Fir A 2 fi 42 e i) i 7
13t B9 5 B Lipofectamine 3000(Invitrogen)#% %%
1.3 SR EEPCR (RT-qPCR)

1§ ] TRIzolik 77| (TaKaRa, HZ<)#£HL BPH4
41, PCaZHZURI4HAE RS RNA. cDNAI % 5K
PrimeScript RTi{71] (TaKaRa, HA%), i E WML KA :
37°C 155,85°C 5s. 2, f#iH SYBR Premix Ex Taq
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I(TaKaRa, HA DT 5248 (Roche)id T RT-qPCR, RT-
qQPCRIPIEIRZAEUTR 2 95 °CHIARE3 min; 95 °CAEE
30 s, 58 °CiE KAEAH 30 s, H:35AMIERR . AT 2419 J57%
BATEE R0 . U61E A microRNA NS, GAPDH
£ N mRNAKI N 2. miR-199b-3p. PLCe. UGN
GAPDHI 5155 WA 1

1.4 F|RFR%IZENTEA(Western blot)

{5 FH] RIPAZL R TR R B BPHZH 2. PCaZ 23 FllgH
MR SEE, BILINAFEEQG pe)EH, 10%5H5,
SDS-PAGEf##T . 48 FI 7% # FI PVDFE I, ] 5%/t
JEFLIFE 2 ho MELE 4 °CHIEE FHPUA TG T
o A FH IR PLCe(Santa Cruz. sc28402 1:1 000)
Hlanti-GAPDH(Abcam, ab181602 1:5 000). )5, #
PVDF iS5 R A A B AR 10 (1 —H07E 37 °CiF &

time) ¥ & o
1.5 RHARER RN

B G AE 28 miRN A% H J2 TargetScan (www.
targetscan.org) % FH T miR-199b-3p 1 |~ Ji7 $H JE K] T3
Mo P25 miR-199b-3p B E I AL H IR 45
A7 B A2 A PLCe-3'-UTR(WT) A1 5825 #Y PLCe-
3'-UTR(MUT) i A 3| % 5 2 i 3 15 2K pMIR-
REPORT(Obio Technology, H [l ) A i 22 A #4 £ .
SR J5 1 F Lipofectamine 30001471 (Invitrogen ) ixX £&
Y5 miR-199b-3p U4 5 miR-199b-3p NCHt
FEYLRTR B AR . B 8 P RO 2 R i
L (Promega) K I fib 2 't 2R B A2 o
1.6 ZAPEITBIKit-85258(CCK-8)

YL AN PR T96FLAR o AR¥E ) S A,
FE96FLIR A INCCK-8iat71 o BgHRIZIN & BEFR7E24 h.
48 hF172 hivf 7£450 nm AL B B2 (D) A
1.7 AR5 PER AR SEIG

W UL I I 4 B B2 Fh B 6 FLAR Hh, 45412 0007,
B T37°C. 5% COMFAH G IR 14K AR5 L

HFH4% % 5 FH IS FN0.1%485 i 58 56 41 AR 3 5 % i 1
WRVRHEAT e . B e R AR T 0w B A R AR T O
E{EGH
1.8 5-ZH-2 -BrEFRE (Edu)iil

YL 5 IO B R T 96 LA o AR il i 7 1)
87, AEAE N Edu(50 umol/L). 1% ApolloR reac-
tion cocktail(100 pL)F11x Hoechst 33342(100 pL)fist
FH L [F] 4k 30 min. f5 S5 R AN FEAS 3N HLET
T2 %) T S8 B R A A At R B A VO
1.9 ZitFE oS

K HISPSS 22.01 A< # {*: MGraphPad Prism 6.0
AR A X S B AT et o b . 4H TR 22 R A
oA 56 R B TR 2R 22 40 M, AR ) SR FINewman-Keuls
56 B DL YY) Bbr 1 22 (xks) 3R IR, *P<0.05,
**P<0.01AZE R A FE L.

2 FR
2.1 miR-199b-3p7EPCaBLAFNLMn R P RIL T

N % SEmIR-199b-3pfEPCaZl R i () £ ik, F
FART-qPCRAGMImiR-199b-3pfEBPHAI 4, PCaZl41,
PCaZi il % XRWPE-1H )% ik . 2535 7R, 5BPH
14U LL R, miR-199b-3pfEPCadl 4 Rk 1 (]
1A), HHMEPCaZllfil &2(PC3. DUI45FILNCaP)H
ISR T FAE &5 R (ENB). BhAk, FATEHE— 254
HT 7 miR-199b-3p 5 PCa it & [ 1fs AR I BEAFAE 2 7] 1)
KFRo. MHTEM, miR-199b-3p kKI5 H L 245
FHIR(*P<0.05, %2).
2.2 miR-199b-3p#IH|PCaZHf A E M 1E5E

N7 HE— W miR-199b-3p7E PCadll g 11
AEVEAER, AT A miR-199b-3p A L4 5K 4 jin
miR-199b-3p7E DU 1451 LNCaP4H il b ) 2 ik (K]
2A). CCK-8H il {2 7~, 3 HimiR-199b-3pfH) ik 7]
2 FIH DU 145 FILNCaP4H i 1 34 58 (12B). L4,
SR T S5 IR B, 3 IImiR-199b-3p Rk 1) LA

#1 RT-qPCR3|#){E2
Table 1 The sequence of primer for RT-qPCR

SR RS —3) TSI 3")

Gene Forward primer (5'—3") Reverse primer (5'—3")

MiR-199b-3p GTC ACA GTA GTC TGC ACAT GTG CAG GGT CCGAGG T

PLCe CAT GGA AGG ATA AGC GTT GGT CCCAAGTCC CGT GTTAAG A

U6 TCC GAC GCC GCCATC TCT A TAT CGC ACATTAAGC CTC TA
GAPDH GGA GAA GGC TGG GGC TCATTT GC CCC GTT CAG CTC AGG GAT GAC CT
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RWPE-1 PC3 DU145 LNCaP

A: miR-199b-3p7EBPHZH ZFIPCaZil 2 A % 414 B: miR-199b-3pTEPCaftififl 2 FIRWPE-1 28 il HH R AE XS 3k . *P<0.05, S5SRWPE-14HLL .
A: the relative expression of miR-199b-3p in BPH tissues and PCa tissues; B: the relative expression of miR-199b-3p in PCa cell lines and RWPE-1. *P<(.05 vs RWPE-1.
1 miR-199b-3p7EBPH4HZ] . PCatH4. PCaZlifi 2 XRWPE-148+ HIRIE
Fig.1 The expression of miR-199b-3p in BPH tissues, PCa tissues, PCa cell lines and RWPE-1 cell

72 miR-199b-3p 55T B E IR R RIEFERN X FR
Table 2 Association between miR-199b-3p and clinicopathological features of PCa patients

B Joi 41 miR-199b-3p expression P
Variables Cases Low (n=29) High (n=18)

Age (year)

<60 16 11 5 0.475
=60 31 18 13

Histological stage

Ta-T1 19 8 11 0.023*
T2-T4 28 21 7

Gleason score

<7 21 12 9 0.563
=7 26 17 9

*P<(.05, fEPCai #2241 5 JH i miR-199b-3p % 1k i 5 miR-199b-3p s 34 3 I L
*P<0.05 comparison between patients with low expression of miR-199b-3p and those with high expression of miR-199b-3p in histological stage of PCa patients.

DU 145 FILNCaP4H il (1) 3G 58 (K1 2CHI E2D) . 53
4, miR-199b-3p 2 A 1) 38 i &t 3 #9141 7 DU145 A1
LNCaP4H fg 5 EAU R4 X, i B PCaZftl iy 1 85 44 1
RE ) A A (KI2E R0 B 2F) o
2.3 PLC:H%E JamiR-199b-3pRY E1EE0 E A
£ 2k miRNA 1) 545 FE TargetScan Wl &,
PLCe[f) 3'-UTRAL & miR-199b-3p ) 44 & 47 1 (B
3A). AEMME B0 E , miR-199b-3pH HAMNT
B He % 1 PLCelf) 3'-UTR Yl mRNAAH &5 & (& 3B).
IEWE3CHT R, TEHLE YL T miR-199b-3pMIPLCe wt
3'-UTRP PCadfi g, o 2 Wl v M Wil 2 52 3417
il MAb, FEPCaZiiffil % 3 IImiR-199b-3pl#) Rk
RE B 2 ] PLCeffy mRNA A 25 4 R 1A 7K T (K 3D Al
KI3F).
2.4 FEPCaBRFNZAE P PLCeRIE L
Nit—25 43t PLCefE PCarf [ iK1 W, RT-

qPCRAI Western blot4 SR ox, 5 BPHAZUMLEL,
PLCefE PCaZl 4 Rk L il (K 4ARTE 4B). A4,
AL 25 AR TE 30k PCadli il & 75 B 384IE (K 4C).
WAk, FAT3E— 25 IR, TEPCaZH 2 miR-199b-
3pIRIA HPLCeRIA 2 7 AH K (K4D).
2.5 TEPCa#fifa R iT Rk PLCeREE S miR-
199b-3p '+ S I N

W5, N T3P 7 miR-199b-3p 2 &l it
PLCeRAEAEY AR, oA 1/E1E 1A miR-199b-3pfH)
LNCaPFIDU14541EH, 14 FILV-PLCeR B PLCelf 13215
(E5A). SEREE b Eon, Ll PLCeFRIAREMRR
miR-199b-3psXf PCadtl 34 5 (1) 411 E FH (B SBATEISF) o

3 Wit
BEE MG T R R SR 2
fk, JEAERPCa R B FFHa%h . G, REGAE
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A
(A) DU145 LNCaP (B) DUL45 LNCaP
o o
«Q@ <@
L 4.0 2 4.0
2 N —— miR-NC —— miR-NC
D) 5% ; ®% 187 ™ miR-199b-3p mimics 187 ™ miR-199b-3p mimics
£ 304 2 3.0
g E L5 1.5
5 5 12 212
§ 201 g 20 09 1 Q0.9 *
v
2 z 0.6 H 0.6
= —- *
S 1.0 4 % 1.0 4 0.3 T 0.3 *
g ) 0+ 04
R= 2 12 24 48 72 12 24 48 72
= 0- = 0 - Time /h Time /h
& miR-NC miR-199b-3p & miR-NC miR-199b-3p
mimics mimics
© DU145 D) LNCaP
, miR-199b-3p 5 miR-199b-3p 5
miR-NC mimics 8 0 mimics 2 10
N g § 80
g g
T 60 8 60
g g 2
k% =40
g " &
é 20 ? 20
S 0 L o
[=) . L. o .
O miR-NC mlR-‘] ‘)?b-}p O miR-NC miR-199b-3p
mimics mimics
(E) DU145 (F)
Hoechest33342 Merge . -
S g 300 > 3300
D § D o
£ 5 = Z
g %200 g %200
o S‘ o S*
o *k e
Y oy al P
= £ ) 2 E e
~ g § miR-NC miR-199b-3p = & g miR-NC miR-199b-3p
E mimics E o~ mimics

A: 8 I RT-qPCRAG Ml %% JmiR-199b-3p £ 11l 71 /DU 145 FILNCaP 4l g 1 (9 miR-199b-3pFEi%; B: K H CCK-843 #TmiR-199b-3p il PCaZil [l 1 5

J54M; Cy D: PCaZliJfil HmiR-199b-3p 32 I 3G N J& 1 5 B 43 BT B+ F: 7EmiR-199b-3pR A3 i 5, FHEdwhs: MIPCaZl il (38 58 o

#%P<0.01 5miR-NCALA L. NC: B PEXE,

*P<0.05,

A: DU145 and LNCaP cells, which were transfected with miR-199b-3p mimics, were assessed for miR-199b-3p expression by RT-qPCR; B: effect of
miR-199b-3p on PCa cell proliferation was analyzed using CCK-8 assays; C,D: colony formation assays in PCa cells after the increase expression of
miR-199b-3p; E,F: cell proliferation was detected with Edu in PCa cells after the increase expression of miR-199b-3p. *P<0.05, **P<0.01 vs miR-NC.

NC: negative control.

B2 miR-199b-3pRik LR AT HIHIPCaZl il 27 14 1E5E
Fig.2 Increased miR-199b-3p inhibits PCa cell lines malignant proliferation

HrIEPCali 1 218 i f9l, FELEFTE60S UL E
SENBECT, f T PCat B R, st 0 2 R AETE
Ja e, BN e SR, A GIEHER F . Kk, 78
2 A AR AR O REIR, A DA S| A B
AAIE, WHE R R AL, 83 RN & 2 E R EL
R IBRIE R, &R 2 W AG 70, PRk, Jat))
5 B B PCaste 1t K 1 43 WL AV LE RS VG
J7HE 55

AW R ], miRNA ] DU i 32 0 2 IR 1
RKIE S 5 MR EE R R P, DUSEPHRIE , miR-
424-5pidE i i 35 TRIM2 940 i 41 At 13 55 A4 2% .
HANZE 25 5E | miR-183-5paf LLIMH| ITGB1 % ik

miR-183-5p/ITGB 1 4 & —Fi R A AT 1% ¥ 2 2509 #1
AR . el B A W R A B miR-199 %K% (miR-
199a. miR-199b)7E 2 Fif L 21 (1 4n: FF4m s %
PRI SE . SRR . R4
YRR A )Rk W PR N R SRR, 7R
HiT A1 s v, miR-199a-5p/-3p )2k th I & R i1,
SRTIAE N miR-199 Z R ) 55 — A 51 miR-199b-3p7E
PCa )it e v 214 b | R i) & HAE PCarb 1IE 1
S FAERNLE A s . B, KT miR-199b-
3pARIk M58 T Eadt — B L. Ak, ATHY
W0 B, 78 PCaZl 217 miR-199b-3p iRk 7K *F- B
BKFBPHZHZ. miR-199b-3plfK £ ik S5PCai



808 BRI -

(A) (B)
PLCe 3-UTR (WT) 3'... CGUAUAAUUUAAUAUCUACUGAA ...5'
Position 962-968 of PLCe 3-UTR 5° _ CGUAUAAUUUAAUAUCUACUGAA... | | | | | |
111 miR-199b-3p  5'... AUUGGUUACACGUCUGAUGACA ...3'
hsa-miR-199b-3p 3 AUUGGUUACACGUCUGALGACA [T
PLCe 3-UTR (WT) 3'... CGUAUAAUUUAAUAUGAUGACA -..5'
© (D)
DU145 LNCaP
1 miR-NC
- . . 15 1
L5 [ | miR-199b-3p mimics g * *
b
o
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- 2 10 - ==
2 10 4T L g
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S Q
=
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o ~ 05 9
9 ok g
£ 05 °
& =
Q <
S =
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0 T T %’é &\”\&\ ) Q_’ﬁ 6\\&\
PLCe wt PLCe mut & R & R
§ §
N N
&& &\&
(E) (F) .
DU145 LNCaP O miR-NC
w @8 miR-199b-3p mimics
S 1.5+
=9
LS * *
5
gL
o,
5
£
2 0.5
2
(=¥
[}
Z
§.§ 0 : :
Q\uﬁ N
N N

Az PG B W 3k (TargetScan) TN PLCe )3 -UTR AL FmiR-199b-3p A 45 4547 5 B: 7~ B i s miR-199b-3p IR A 45 607 1 FLPL Ce bl RLF) 58
A5 C: B R B A AN miR-199b-3p A PLCe FLHE 45 4 [N ; D~F: RT-qPCRATWestern blothé M PLCe/E PCaZll il & H [ImRNA J2 8 4 (113
5. *#P<0.05, **P<0.01 5miR-NCZHI L. NC: BIHEX .

A: bioinformatics websites (TargetScan) predicted that the 3'-UTR of PLCe contains the binding sites of miR-199b-3p; B: a schematic diagram of miR-
199b-3p putative binding sites and the corresponding mutant sites of PLCe; C: use luciferase activity to detect the direct effect of miR-199b-3p and
PLCe; D-F: RT-qPCR and Western blot ware used to examine the expression of mRNA and protein of PLCe in PCa cells. *P<0.05, **P<<0.01 vs miR-
NC. NC: negative control.

El3 PLC:ZmiR-199b-3pRY E1E40EE
Fig.3 PLCs was a direct target gene of miR-199b-3p

F 2222 0y s DA 9. imiR-199b-3pa] DL &
Z NI PCaZi i 1 5 FIEdu i B RS F7. B, 3%
ATTIA HmiR-199b-3pfE Ry 4 HE F, fEPCarf th B A
EERIIEE R o X 28 AR LRI FE B 5 H AR
FRUJIE (1) R DUARARL o

AT AL, T fEmIRNATLRE N IR 2 — =&
1) B L Th e L A, X JE P B M RE B miRN ALY

RE TR R 1 BB 25 )5 S 28 AR Ol BRI, S T
HE— 5 R FimiR-199b-3pTEPCar ¥ 43 11 F AL,
BATAEPCadl i H & B T miR-199b-3p 1) — /> 47 #ll
Moo FEIRATHIBE T, EER A E B AR, il
T E 28 miRNA 5045 2 TargetScan3b AT T, &5 543
Hr 42 7%, miR-199b-3p At 5 PLCe[)3'-UTRAL M5 45 &
BB @ ROt R A R A S ok — IR, 45 RA
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Relative PLCg of expression

0 T : T T

Relative miR-199b-3p expression

A: PLCefEBPHA R 5PCaL 411 ({AH %) %3k ; B: PLCefEBPHALLAMIPCaZL 21 (1 45 (13K, C: PLCefERWPE-1F1PCaffifitl 7 1 (1185 (1434 ; D:
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