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Fampe i, ZARATH, miR-141-3pid it ¥ &) 42 KLF9E *p PCatm It VM K, %85 AE A =T
fe R 8 1T IEPCata b T fm o dF b 52 3L .
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The Effect and Mechanism of miR-141-3p on Vasculogenic Mimicry
in Human Prostate Cancer Cells by Targeted Regulating the KLF9 Expression
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Abstract This study aimed to investigate the role of miR-141-3p in the VM (vasculogenic mimicry) of
PCa (prostate cancer) cells and its mechanism. Normal human gastric epithelial cell lines (RWPE-1) and human
PCa cell lines (PC-3, LNCaP and DU145) were cultured. The expression of miR-141-3p was detected using RT-
gPCR. Western blot was used to detect the protein expression of KLF9. According to the expression difference of
miR-141-3p and KLF9 in different PCa cell lines, as well as the purpose of the study, LNCaP and DU145 cell lines

were selected for subsequent experiments. LNCaP and DU145 cells were divided into miR-141-3p control group,
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miR-141-3p inhibitor group, KLF9 overexpression group and KLF9 control group, respectively. miR-141-3p inhibi-
tor was used to downregulate the expression of miR-141-3p, and KLF9 overexpression plasmid was used to upreg-
ulate the expression of KLF9. Vasculogenic mimicry was detected by Three-Dimensional culture. Cell proliferation
activity was detected by CCK-8 assay. Wound-healing assay and Transwell assay were used to detect cell migration
and invasion abilities. To evaluate the stemness of PCa cells, Western blot was conducted to detect the expression
of stem cell markers, colony formation assay was used to evaluate cell colony formation ability, and flow cytometry
was used to detect the proportion of CD133" cells. Next, dual luciferase reporting assay and recue assay verified
the targeting relationship between miR-141-3p and KLF9. The results showed that down-regulation of miR-141-3p
or up-regulation of KLF9 could significantly inhibit the VM formation and stemness of PCa cells, and inhibit the
proliferation, migration and invasion ability of PCa cells remarkably. The ability of miR-141-3p on promoting VM
formation and stemness of PCa cells was achieved through targeting inhibit KLLF9 expression. In conclusion, miR-

141-3p regulates the VM formation ability of PCa cells by target regulating KLF9, which may be achieved by regu-

lating the stemness of PCa cells.

Keywords

I E 7 51 95 (prostate cancer, PCa) I A0 R &
ETEA, HEAWH S B S IR A, W
HAERPRE SEAAF P RIRTERERZHEK .,
X T WS B AL VR T S g, N 43 WAR T AR TG
ITHE, A RZHPCalEizZ NG IT Ja it
FE R TIE A B 12 AT PCa(castration resistant
prostate cancer, CRPC), H Hij i 25 9 e 14 Ji 411 1
PCalf) ik & . ML AR 4L RR IR A K0 75 1) 7l
8, 7R I R AR St e iR B A R R A
FUR IS A B HE 7] 25 ) 7 AR AE PCali 3R 7,
I AN 553 R A L% LA AE i APLAS (vasculogenic mim-
icry, VM) R0 AT BE 9 LR R B4 VMU Hi i 41
it 6] e Y EL A A R A I D R IR EDIR S5 4, R
B A Rtk R, AT AR B VM FT 8 i
()RR P AR FEE R AN RIS AH G, FRATT A AT A 58 ik
VMG HT S i FR ARS8 S S IR A
KB, R, kA5t PCartt VMR L, %
I F e T A B A EEE .

i/ RNA(microRNAs, miRNAs) & —F 55 4k
IS RNA, T £58 K Y miRNAsHEH 12 PCal
i3k R i 25 ™, {E A miRNA-200 5% i [ H 2 — 5
miR-1417E 2 e R R EE R, )¢ T PCali i
[FIF 78 %7~ miR-14 178 PCadl 43 L 41 & h i R
2 H5iHEPCalf it e ¥ ST iy, i
FRIIF 52 3 B miR- 14 175 /S (][R howt B 290 i 1. 57
(T GEEAS [, e i 445 P e (0 T T i, i gk
/N8 i e 14 XL TR ok, T AE VML TG BT 8 R IR

miR-141-3p; KLF9; prostate cancer; vasculogenic mimicry; cancer stem cell

miR- 14 15E 6 B8 VM & U4, 3RATTHY
HIHAE FCUE SE miR-141-3pRE AL (2 13 PCadll g [y 38 4 |
1228, (H IR 78 20 B Ho 6t PCaZHi L VMU B 1 42
VEFH BT O3, VMR s e 200 i ) 1] 5z ek
MM ) LA BN %, Kriippel B A1 9(Kriippel like
factor 9, KLF9)y— /3 U AH R L s K7, A 7T i
NS 5 WA AR, AR, FIEET
M 204k, TR TR BIRRIE 5830 SE KLF9 9 miR-141-
3pATE PCadl fu s a . 1R 28R I I R e AL, (A
KLFOX I/ A AN [ R 32 4 FH AN T 481180,
I, AHFFELE AL KPR L T miR-141-3pXf PCa4fl il
VMR R, FEiE—0 04 7 miR-141-3p/e 15 RE
T R ) % KLFOHE M 4 VMITE IR, B 76 K3
TBITPCalf T #E o

1 #RA7E

1.1 ##
111 i ANAGHIARIES b7 40 H0Ak RWPE-141

PCaZlilffl ZPC-3. LNCaP. DUI145H#EE4EE /R Hif
XN REFERAE . EH S 10%64: 3% 100 U/mL
AR M 100 mg/mLEERE & 1) DMEME: 77 15 77 41
Jf, 5535 3R1E: 37 °CL 5% COMHIR IS I 46

1.1.2 £Z2XA5ME  DMEMEEFIE (RSN
11965092). fi 2k i3k (525 8 A5669701)1H H 3%
[ Gibco A Al 5 % 577 & (185 W RR047A) I
H H A TaKaRaA A ; %% 5E & PCRIA & (T8 5
N QRO100)E H #ii -+ Roche /A &) ; PCREI ¥ i1 g



20

BRI

ATV TEA R A A S RIPAZRIR (T2 5
P0013B). BCAXH& (115 NP0012S). CCK-8ikl
E(B58C0037) BCLAL 2 KGR (T75 9 P0018S)
W H B E S RAEVEARAR AR ; miR-141-3p
inhibitor. miR-141-3p mimic & 114X} # (inhibitor-
NC. miR-NC). KLF9id Rk iEH A, si-KLF9
S BH X R (Vector si-NC), P KLFOET A Y Fl 58
A TR 5 FR AR T 5 IR DR 3 A4k 3 ER A O
AR BR A A B WU 28 i 1A 4 71
& (P25 N E1910)¥) H 5 [H Promega A 7] ; TRIzolix
7 (585 4 15596026CN).  Lipofectamine™ 2000%% 4
RANE (P58 11668019)11 H 5 [H Invitrogen A 7] ;
Matrigel3& Jii JiZ (1§54 354234). Transwell/N = (%
4 3414)6 [ 22 [H Corning A 7 ; #dt A KLEOHi 44
15 ab313447). /NRITAN DAPDHALIA (1854
ab8245). i A VE-cadherinPi{£ (5% 5 ~ab313632).
HB N\ CD133Fik (175 4 ab278053) 341 H Abcam
FE A 5 fadi A Nanog(185 4 14295-1-AP). et
A Sox2($% 54 11064-1-AP). /NI Octd(H2 5K
60242-1-Ig)¥JI [ 3% [H Proteintech /A &) ; BRAREEHRIC
L 2EH SR TgG(5 58 ZB-230 1) AT L 2E47T /N B IgG(Fe
5N ZB-5305)1 H AL 5ith A2 S A ER G IR A
GiR
1.2 753%
12.1 @ienymAstd  KPCadiifl /) ymiR-141-
3p | ZH (miR-141-3p-in4l ). miR-141-3pX} 4
(NCH41). KLF9id KA (KLF9-0e ). KLF9XHHE
H (VectorfH). BON B AEK 40, PLEEFL0.8x10°
AR T 6FLAR, Air 4 i % LI B 70% 0, A
Lipofectamine™ 2000%% His 71 G0 40 f b 47 545 4%,
miR-141-3p-inZH# 4« miR-141-3p-inhibitor. NC41%%

YeFHPEXT I . KLF9-oe 2l #% Yt KLF9IL 2R 1A Ji K «
Vectordl #5 e 2s (JfihL. #5 448 hfm, WAELIM, RT-
qPCRAG I % 2H 21 ] miR-141-3pF1 KLF9H) mRNA %
%,

122 S0 % KT EPCR(RT-qPCREM  ILEX
YHAHM, TRIZoNESEHLAH ML ERNA, #FRNAW 5% h
cDNA, Z 87565 B PCRIXA & 6 B B HEATH 1 K
MmiR-141-3p K Z A~ A F-mRNAHFRIL, miR-141-3p
PLU6 NN S, mRNALLGAPDH N2, R 2724k
THE A EFmRNAR X RIEE. 5175 %K.
1.2.3 Western blotZ= 3 IAES-2H40 A, ff FIRIPAZY
FR B E 4N M 2 A B, BCAYE & B A R,
10% SDS/PAGE#E i Ha¥K 73 55 & e i, 5% i g 9h
HrE NEL b, S5 —PuFRE LB KLEY(1:2 000).
VE-cadhehin(l:1 000). CD133(1:1 000).
Nanog(1:1 000). Sox2(1:1 000). Oct4(1:5 000).
DAPDH(1:5 000)] 4 °CFERIF & %, PelifE it
(PR LL A 1:10 000) Z IR FEIKIFE | h, ECLY
t, A RO R R RSk . GAPDHZE FI1E
N2, DLER 21 K FEEARER B IR 8 15 I AR
X RIEE .

1.2.4 =%E3% 7 (Three-Dimensional culture) 52 i
TSR R Matrigel 34 i i, 1 1A I LG 85 77 2k 5
MatrigelJ& i i 1: 198 2, [M196FLAR NS00 nLiE AL,
37 °CHEE2 ho HUNHORA K20, LA1x10"//mL
W, ALY 100 pL, k527637 °C. 5%
COMEIR B R f B v 9724 h, TIEL T W &2 &R 45
S B e A2 T . BB, H. . £ A
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%1 RT-qPCR3|¥1F%
Table 1 RT-qPCR primer sequences

FHEA EF 55— 3") S BI4(5'—3")

Gene Forward sequence (5'—=3") Reverse sequence (5'—3")

miR-141-3p TCC CAC CCA GTG CGATTT GTC GTT GCT GGG AGG CTAAGA TGA G
VE-cadherin TTG GAA CCA GAT GCA CAT TGAT TCT TGC GAC TCA CGC TTG AC
CDI33 AGT CGG AAA CTG GCA GAT AGC GGT AGT GTT GTA CTG GGC CAAT
Nanog TTT GTG GGC CTG AAG AAAACT AGG GCT GTC CTG AAT AAG CAG
Sox2 GCC GAG TGG AAA CTT TTG TCG GGC AGC GTG TACTTATCCTTCT
Oct4 CTG GGT TGA TCC TCG GAC CT CCATCG GAG TTG CTC TCC A

U6 CTC GCT TCG GCA GCA GCA CAT ATA AAA TAT GGA ACG CTT CAC GA

GAPDH TCA ACC CTA CAA GTC CAGCT

TCC AGT CAC CAAGTAGCGATCT
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A8 FH U2 s 25 AT 5 256 R A I 3K 7] A ) 2 ' 2R g
i PE . wE K HOOE R R EE 5 S RO RS
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TE 25 e 36 v Ao WU K 2 75 IR IEZS 0 AT, A SR 58 B
A LI HAE I FA IR AN, WO X s ®oR. W
2 LR FH A58, 22 4L 1) B A8 R FH B IR 257 22 90 #0T,
33k — 25 28 1) 5 9 L R LS D-oA6 36 . LAP<0.058
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2.1 miR-141-3p7EPCadflifl P 5 3Ri%, KLF97E
PCaffif PR =ik

f# F§ RT-qPCRA& Ml miR-141-3p7E {if 1] i 1F &
b B4Rl % (RWPE-1) )2 PCa#fififd % (PC-3. LNCaP.
DU145)H1 )3 IL 15 B, 18 FH Western blotfaill KLF9
MRIBEE, 2R R, 5 RWPE-141 i #H#: , miR-
141-3pfEPCaZi g i {35 & 3R, fEDU 14528 g Al
Xif FIA B, E LNCaP4H i oA S R 1A B ik (K
1A); TTKLFOZ (A i £EPCafil i i it 218 /K 7 8 251
T RWPE- 14110 (K] 1B). #iisk 35 i 2 A sk ELAH
X} 7 395 miR-141-3p K] DU 14540 fif 25 R0 5 2% B0
HARXHEZ X miR-141-3p ) LNCaP4i s R EET 5 4:
2.2 T miR-141-3p3 LA KLF9AHH PCaZh
FEVMAIFZ B

S FRER N R, 5 NCAHMLI, miR-
141-3p-in4H & Jis 45 7 50 & B 22> (P<0.05); 5
VectorZH A1 b , KLF9-oeZH & i 45 #) # = IH &y />
(P<0.05); P ILE2A, #t—2iE i RT-qPCRFI West-
ern bloti& Il T VMbx £ IE[K VE-cadherin[f) R 1A, 45
REIR S NCAAM L, miR-141-3p-in4l VE-cadherin
LIk T (P<0.05), 5 VectordAH L, KLF9-o0e
ZH VE-cadherin 1A & 3 N I (P<0.05); T 0L E 3A~
K3D.
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A: RT-qPCRAEZHImiR-141-3p/E T IR IEH b AR 2R S PCadii il 57 3L 1 L. B: Western blotfa I K LFOE 1 71 [l 1L b B 40 M) 28 Sz PCadif

M A FRIETE L. #*¥P<0.01, #*¥*P<0.001, 'SRWPE-141 FL 4%

A: the expression of miR-141-3p in normal prostate epithelial cell line and prostate cancer cell lines was detected using RT-qPCR. B: the expression

of KLF9 in normal prostate epithelial cell line and prostate cancer cell lines was detected using Western blot. **P<0.01, ***P<(0.001 compared with

RWPE-1 group.

El1 miR-141-3pfEPCadifi R = FRiL, KLFYTEPCaZifa Rk FTRiX

Fig.1 miR-141-3p expression was upregulated in prostate cancer cell lines, and KLF9 expression was downregulated

in prostate cancer cell lines

2.3 T miR-141-3p3k LA KLF9AH)H PCaZh
patEsE ., ETHBIRZE

K CCK-8SL 58 ar I 40 M G FELRE /), 45 R,
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Fig.4 miR-141-3p regulated VM and stem cell properties of PCa cells through targeted inhibition of KLF9
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