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[(HZE] BRI miR-181c-5p X I H9s T 4 B 40 i COCS-LCs) I8 1fi 45 A5 BLAUAS CVMD 19 7 I & H AL
. FiE ORI B R R NI 4 R OVCARS 4 8% S i OCS-LCs. # OVCARS #HJf/> H
A~C 41, & 241 4 W %% Y NC-miR-181c-5p. siRNA-miR-181c-5p 1 pRNA-miR-181c¢-5p. it BBk ST T4 A~C
A Rk AR . SR SE 0 5O i i PCR(RT-qPCR) 7k Il A~ C A4 i miR-181c-5p MYARXT K ik 7, R
Western blot SZE 4] A~C 440l Oct-4,Nanog.HIF-1a Ml VEGF & MM F k., R CCK-8 A A~
CHMMAINETE R 4L R R LRI A~CHMMEEWFE, £R  OVCARS 4 il & 2 9 7% =2 I il
OCS-LCs, RT-qPCR 2845 B R, B A 4001 miR-181c-5p X EX B R ZEM T AH.CAHAB T A4 =225,
8.68,P<C0.05), MUFRIILER WA . BAS A4 AUS CAlH L, 40 M i sk 8 1A 0 25 40 40, 55 oK 09 40 il sk 5 4%
BB R, ROR R WM (1 =5.56~33.66,P<C0.05), Western blot 5245 BEW, BAH S A4 A 45 CHM
I Oct-4 . Nanog . HIF-1a #l VEGF & [ #4223k & B 2 75 (¢ =4.51~56.15,P<C0.05) , CCK-8 445 R iR . B
HAMMFERS T A4, CHET A (F=97.70~281.80,P<C0.05), =4 KB HFELRLERER.BHE A4,
A5G C UM, A5 TE R 5 PR (1 =3.70,18.67,P<C0.05), £ miR-181c-5p Al ik id o F4& % 21 Jfa v
HIF-1a il VEGF & F #9335, N il OCS-LCs 15 VM JE AL,
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Effect of miR-181c-5p on vasculogenic mimicry in ovarian cancer stem-like cells and its mechanism
WU Yingying » WEN Xiaoling » XIA Yufang, YU Xiao, LOU Yanhui (Department of Gynecology, The Affiliated Hospital of
Qingdao University, Qingdao 266003, China)

[ABSTRACT] Objective To investigate the effect of miR-181c-5p on vasculogenic mimicry (VM) in ovarian cancer stem-
like cells (OCS-LCs) and its mechanism.  Methods OVCAR3 cells were induced into OCS-L.Cs by serum-free suspension culture.
OVCARS3 cells were divided into groups A, B, and C and were transfected with NC-miR-181c-5p, siRNA-miR-181c-5p, and
pRNA-miR-181c-5p, respectively. The sphere-forming experiment was used to assess the sphere formation ability of groups A, B,
and C. RT-qPCR was used to measure the relative expression level of miR-181c-5p in cells of groups A, B, and C, and Western
blot was used to measure the relative protein expression levels of Oct-4, Nanog, HIF-1a, and VEGF in cells of groups A, B, and
C. CCK-8 assay was used to measure the viability of cells in groups A, B, and C, and the three-dimensional culture experiment was
used to measure the angiogenesis rate of groups A, B, and C.  Results OVCAR3 cells were successfully induced into OCS-LCs.
RT-qPCR showed that group B had a significantly lower relative expression level of miR-181c-5p than group A, and group C had a
significantly higher relative expression level than group A (r=2.25,8.68, P < 0.05). The sphere-forming experiment showed that
compared with group A, group B had significant decreases in sphere-forming cycle, and increases in maximum sphere diameter,
and sphere-forming rate, and compared group A with group C, these indicators had the same changes (1 =5.56—33.66,P<C0.05).
Western blot showed that compared with group A, group B had significant increases in the relative protein expression levels of Oct-
4, Nanog, HIF-la, and VEGF, and compared with group C, group A had significant increases in the relative expression levels of
these proteins (¢ =4.51—56.15,P<C0.05). CCK-8 assay showed that group B had a significantly higher cell viability than group A,
and group C had a significantly lower cell viability than group A (F=97.70—281.80,P<C0.05). The three-dimensional culture ex-
periment showed that group B had a significant increase in angiogenesis rate compared with group A, and compared with group C,
group A had a significant increase in angiogenesis rate (1 =3.70,18.67,P<C0.05).  Conclusion This study shows that miR-181c-
5p may inhibit VM formation in OCS-L.Cs by reducing the protein expression levels of HIF-1a and VEGF in cells.

[KEY WORDS] Ovarian neoplasms; Neoplastic stem cells; MicroRNAs; Hypoxia-inducible factor 1, alpha subunit; Vascu-
lar endothelial growth factors; Neovascularization, pathologic; In wvitro techniques
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T A K MR R S T (HIF-10)
FIALA P B2 AR K (VEGE) J& VM B 1 10 B Ar
EHEPE L B A miRNA ZEM ¥ VM k55
EHwEZWNEN. S50 % 7 WE KD HIF-1a
DL} VEGF 4§ 2 i 8 A il i &3k . MR-
181 J& T miRNA iy — 51, {48 miR-181a-5p LA
M miR-181c-5p. PR Fi AW 5T & B, miR-181a-
5p 1E IR HLIE 241 2Urp ) 3258 K T OE R O S 41 2
Fl % B A 20, L EL A 10 B SRR 20 M T RS M (R 2%
BIVEHIS) . BF9E R BL.miR-181 K JEh R % — &
B miR-181c-5p . 7€ BN & 9 4 21 o 3% 35 K B AIG
TIEF I E AL H miR-181c-5p J& & H A 30
B 595 T 40 9 RE 240 D COCS-LCs) 34 5 19 7F JH 14 A
WAk, 2 D i A 5 OCS-LCs 7 HIF-1a,
VEGF W335 837 VM T Bl Al A 0L AH ¢ $iz 38 .
e AR ST miR-181¢-5p % OCS-LCs VM HY
Y R HAILT O BN BE 988 6 7 S 4RO S A

1 ##5FE

1.1 #HH R

N BP0 240 i 2 OVCARS 40 g (35 [ A =X 15
FWEIEIE) R E (L E Sigma A A, LM
A KT (EGF) 8 41 A 6 P 1l 2F 4 40 i A6 4 7
(bFGF, 2 [# Peprotech 2 ), /M T4t RNA ( | i
I 2 H AR A R FD L BT A CD133($T CD133-
APO) i 2 Hi 4k K [7] 89 B, 1gG $i Ak (32 [E Biolegend
AFD IR HIF-1a 50k — 0 (36 E CST [,
Prime Script RT Reagent Kit i & L) &% SYBR®
Premix Ex Taq™ Il i & (H & TaKaRa 2 F]) .,
SR GAPDH F o B — bt GRIUFELE R YR A
FRAFD i VEGF B —Hi R IR Oct-4 £ 51
B —41 .Sl Nanog £ i b — bt (iU 19 48 7 4
PR B A A BOR B AR e L AP 1gG(H+
L Ab s R B BB ARGRAFD .
1.2 7%
1.2.1 Zifss3R ¥ OVCARS 40 £ Fh T & il i
R (B IR AR 8 0.01 T 55 -4 5 R WHLIR IR
AR 2% 0.10 Ji5 40 1% B9 =5 B DMEM 85 37 56
L BT 37 C USRS58 0.05 1 CO, KE g8 P B
FEGEBE TS5,
1.2.2 LMW EFHERLIFE T OCSLCs TR ¥
b F X BUE K E OVCARS 40, L 12X 10° 4 /L
2 BE R A TR AR 6 L AR H L G I T B 7R 3 (%
A DMEM/F12 ¥ 57 5 KR53 %k 0.04 BSA.5 g/L

% .0.02 g/L EGF.0.01 g/L bFGF) 13 7~
10 d, B R — K, HL 2 AN AR K R ERE . 440 i
BREAR>70 pm B, B OCS-LCs, W% id %
OCS-LCs 1y it 3K Ji 11 | 5 K 9 240 Bt Bk 42 0 i 3K
KA B OVCARS 40 M I 0h 35 9% & 15 5%
S I E R R 70 pm 1 40 ER I S5 R 5
W] ER 2 = AR 70 pm (4 40 0 BR B /52 Fh
OVCARS3 #ii i %t < 100 % .

1.2.3 OCS-LCs %& Ok . )7 >
70 pem (440 R L WCHIR 20 B VR DA S S T T R
TR B 6 FLAR b, ff G i T B R A G R 7~
14 d, WA A T ek . QW BE B4 A6 S0 56 -
W HRC 8 B 240 L P VR B R T T BE R &R, 24 h
Je WL Z 200 i s B A 8 . D) 3k 3 43 BT 4 AR A W A4 it
CD133 FHE 2 . B AL T X% £ A= K ) OVCARS 4 g
MEARE>T70 pm ALK, 7000 & T 1.5 mL B EP
B R A1 pg BT CD133-APC ik,
Ph 1gG S [a] B BE, B % F 30 min J5 » H i =X 40
MR I OVCARS 4 il fl OCS-LCs 9 CD133 [H
PEA AL, I A4 A AR A CD133 FH M=,

1.2.4 UMD 4 R AL B OB b F X B K 3 Y
OVCARS3 48 43 A~ C 4., 5 9% Y NC-miR-
181c¢-5p. siRNA-miR-181c¢-5p Fl pRNA-miR-181c-
Sp. T FR A b 15 3% 24 h J5 , S48 TG I
W Rk 5 55 21 LB KR — K.

1.2.5 ZHMIRUBRSES  ETC I VE B R P R
21 d LI s% A~ C ZH 20 i iy Bk ) 300, 0 o % 2H S
KA ER B4R, FETE 3 BBk R, DL TEAL 45 41 40 i
1) B BR ik

1.2.6 Sz P86 5E B PCR(RT-gPCR) #:9 OCS-
LCs #' miR-181c-5p MXf Fib & HEiFF 21 d 1Y
S A, ] Trizol X7 5 BCAH A P B RNAL R
Prime Script RT Reagent Kit i 5] & L & SYBR®
Premix Ex Taq™ II 12051 &, 43 0 4% [ 150 BH 5 3k 47
RGP, 519 ¥ 50439 R, U6-F.5'-GCT-
TCGGCAGCACATATACTAAAAT-3", U6-R: 5~
CGCTTCACGAATTTGCGTGTCAT-3",miR-181¢-
5p-F:5'-CGAACATTCAACGCTGTCG-3", miR-1-
8lc-5p-R: 5'-AGTGCAGGGTCCGAGGTATT-3',
PLU6 AN Z, R 2 22Tk B4 Y
miR-181c-5p FHXf Fik & .

1.2.7  H A JREE LK (Western blot) £l OCS-
LCs ¥ Oct-4 ,Nanog,HIF-1a #l VEGF & H A Xf
ke BOEFR 21 d S A A0, ] RIPA 2 ik 58
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BURANM . SN A 5 X loading buffer 2 il J5 25 ¥4 &b
L BCA AN Pk B . i PAGE % B b il
#ARF) Al % SDS-PAGE ¥ e . 7 58 e /AL A in A
10~ 20 pL 45 41 40 M 52 R 2 FRE . 98 H vk
1, %6 80 V HLTk 30 min LLS K 110 V 1H £
60 min 77 B 40 ML 2434, 280 mA #E I 90 min, B &
FI5 %% PVDF B L, —$91 4 CTFBEER. MA
BAR B R IC I L PSR 1eG =90, iR T #1845
WEE 2 ho I5Ja Ak 2 & O B8 5 R 2E AT G g B I
A AE S AN H R IF 8 Image J 7R 450
HEAT & AL 48 7. 318 Oct-4, Nanog, HIF-1a L &
VEGF & H X R B,
1.2.8 CCK-8 SZE Kl OCS-LCs By 4 L 7if #: B
A~ C 4Lk F 5 BB 1000 2400 L i % B A0 B 4%
1K 1074/ 1 4 R WL 4% 1 000 AN /L 43 il B2
Fi T 96 FLAL. 44150 i AE BE 250 24.48.72.96 /)
BEA, m A CCK-8 35, R Jm bt eI & 2 b, £l ] il
FRALF450 nm P4 A0 A6 00 5 21 40 if I ' B 1L 5 3
O R
1.2.9 =4S RREFE LA OCS-LCs 1Y I TE
B B Matrigel S DMEM B G (1 ¢ D
200 pL IR A G518 THRBTB0R B 24 fFLAR I, F
Wi SRR 45 min, DUEUESER . B A~C 44t
T X A A U A0 B A R B AN B % R 1< 1054 /L 1Y
20 A A L 42 R AL 1< 10" /S 200 L 1 5 = 4 ) 2 A
T 24 FLAR Y. R 2 h R E A 22 s WK
VM I8 BN B0, 91 40 B8, 18] B9 S5 af 4 T i, i
ST R . NP R = i Y R/ A
M%< 100%
1.3 %itsam

K SPSS 26 #Afxt s #t AT ge it o b, it &
PR x5 Ko, Z AN R R R 245
Br s ik — 25 5 B e R LSD- K 3 5 £ 41 A [ it
Vi) A5 H A R FH A BT O 2 HT. DL P <
0.05 WEFAGZIT¥E XL,

2 &% R

2.1 OCSLCsHmfnbkrw bR

TER OVCARS 41 i 75 3 2 it OCS-LCs it
H,4~7 d B OVCARS 4 g R 4E T8 i 40 M Bk B 25
H R B ERRE . 8~10 d 5 21 M Bk 2 3 KL IR 2
o S RN BROE % B I . RBER SR B
A 20 8 VA TG IR % % b Ak 22 1% 9 B, B TR IR
RATE Al Mk, I FopE A K (B 1A) 72 BE P43

PRSI H L 35 9% T 5 LT 15 R S 1 B AN M B B
F% 24 h J5 W E B Ak, OF AT RE AR K (B 1B . i
oM B ARG I 25 S & R . OCS-LCs Al OVCARS3
M) CD133 BH % 43 5l Dy (18.00 £ 1.60) %0 .
(7.10+1.10) %, i & tL i 2 5 W3 M (e = 14.20,
P<20.05),

A ZUURIR S B AR (100 A7) 5 B W BE 23 (6 52 30 45 28 (40 D)
1 OCS-LCs¥TEL&R
2.2 MiR-181c-5p RNA 2 OCS-LCs s 3kt 5 89
# i

A~ C 4140 i 7 TG L 375 15 7% 3 w24 BE 4% 4k 2 G
BRA K, BCER JE 20 51 A (13.00 +0.58), (8.30 £
0.33).(17.00£0.58)d ; e K 1 40 L BR EL A2 F- 344 53
B (121,00 +4.04), (172,00 £ 4.41), (78.30 +
3.84) pm; BUER F 40 51 R (3.13+0.18) %, (9.03 +
0.19) % ,(1.3840.11) % . £ 41 [A] L& =548 4% L
WERWA BEM(F="72.57~621.90, P <{0.05),
A A 45 AL ) B e 4, Bk = TR bR th ¥ 22 7 5
FE (1 =5.56~33.66,P<C0.05),

2.3 MiR-181c-5p *F OCS-LCs ¥ Oct-4, Nanog.
HIF-1a #2= VEGF % ik 84 %

RT-qPCR ¥ 45 5 5%, A~ C 41 (1) 40 g
miR-181c-5p X FRIBHAMKIK K 1.014+0.14,0.24 +
0.06.3.20£0.71, KU Z A #E K L b2 7 BEA B
FE(F=40.61,P<C0.05) . &% 4 Z M B Pi lL B th 1y
EREABEME(=2.25~8.68,P<C0.05), Wes-
tern blot LI AL R BN, FHZ B AN Oct-4,
Nanog. HIF-1a U} VEGF & M X F ik 5 i 24
S BA B EME(F=89.54~1 597.00, P <C0.05) , %&%
Y122 B EL A R 4 AR (A ek i 2 Sy
HABEE YL (1=4.51~56.15,P<C0.05), W% 1,
K 2,

K1 BEAMK N Oct-4,Nanog, HIF-1a #1 VEGF & 1
HMREELLE (n=3,x*%s)

25 Oct-4 Nanog HIF-1a VEGF

A4l 1.01£0.02 1.00£0.02 1.022£0.03 1.00£0.01
B4 1.89+0.12 1.68+0.04 1.74£0.19 3.8540.29
C#  0.75+0.01 0.55+0.02 0.53+0.01 0.0640.01
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2.4 MiR-181c-5p 3% OCS-LCs # m L 7% P Ao fn
VA R AL

CCK-8 5 5 o ) 5 5 5 7%, B[R] | 43 24 i A5 ]
500 2009 28 HAE 0 40 B0 PR X B A W2 M R
(Fum =553.80, Fyy = 543.30, F ey = 38.57, P <<
0.05) 5 FRAMAL I 25 L b 7, Bifi 5% 57 B[] S22 4K, 4 4 4
LY 20 BV M B G, 2 A WA (Fay =
118.80~281.80, P <C0.05), 7E &5 37 45 24.48.72 Fl
96 /INBF B, 2% 2 1) PR PR B A AR TS M 2 B A B
FVE(F gy =97.70~211.10, P<C0.05), W& 2, =
e S PR R 97 S0 R D 45 AR B R . A~ C 44 i Y ol
I R F MK R R (100,00 £ 13.48) %, (385.30 &
35.66) %0.(29.41£13.48) %, FH L E R A B
FEE(F=195.40, P <C0.05) , [F] B} 4% 26 &) P9 4 1L 4%
W2 FHA B FM(t=3.70~18.67, P <<0.05),
LA 3,

HIF-1a 120 000
VEGF 16 000
Nanog 42 000
—
Oct—4 W 45 000
GAPDI | —— ‘ | 36 000
A B c

A.B.C4ralxtni A.B.C 4l
2 HBHAMBMA Oct-4 Nanog HIF-1a 71 VEGF EHHENRIZE

X2 BAAMARMESMARFELES (n=3,xLs)

M HE 24 MR HTASUNEY HET2UNEE 48 96 /Nt
A4l 0.4640.02  1.13+0.08  1.96+0.10  2.10£0.09
B4l 0.5540.05  1.4940.11  2.5340.13  2.6340.17
C#4  0.19£0.01  0.4540.04  0.8540.07  0.9340.08

i BA
AB.Caril3t R, AB.C 4
B3 =AM nEREERLE

Ji e T 4 L (CSCo) ot — K BA A & B3 Al £

] 53 A RE 7 19 S5 0T 1 40 B B 2 22 ik 9 200 L ) A A
S8 fin eS8 4 A 04 AT PR L 2 5 R Y AR R A R
SRS BFFEIN OCS-LCs B0 1 51§95 32 1 Al
T A 1 DRI [] o A0, 2t e B0 A S K AR T T 245 11
JEp Z—5 0 B RAWESE OCS-LCs 1k 4 & J#
BL 4K B0 S8 TR T 0B B U2 B AT om0 IR R
IBIT IS 2 — o ARBFSE 1 S X 15 S i =
7 A0 M ER R AT B0 E L 25 B R B 40 A Bk R B 2
JLJE 6 TG I35 % % 55 v AT PR R AR A B BR AR
MLV 35 % 5 vb 0 AT DL BT o3 Ak L O B A8 G RE A
CD133 & — Rl A0 B 26 11, 2 Bl b3 2 A
OCS-LCs R MR & Z — AW 5T 19 3 20 B B AR
K 45 5 5 7R, OCS-LCs By CD133 BHE R 0 1 &
T OVCARS 4., LU b =FEGUE k¥ £, AR
RN FEFIE R T OCS-LCs,

MiRNA fig 877 CSCs W & £ & B, W5k
L AEFLIR I T 40, B miR-526b-3p R 1k Ak
0440 L W9 T 40 MOE B B miR-526b-3p [ FL
I 95 T 200 A A AR BRSBTS
Jei PR AR /0N T S A U IH R R A R A
YU S % A - A ) 58 BT 48 il BMSCs i, |
P miR-181c-5p HE M il SFRP1/Wnt/B-catenin il
i B i Rt I U Y o = e RN RS S T T
BHS AH . AHS CHME. 40BN miR-181c-5p
FHX 35 5 200 3R /N T4 RNA #9081y,
BRSO AE B R . 5 OA 4140 A [ . B 4L 48 Y
BCER S A 45 | e K 1Y 20 B K B AR R Bk R 4R
15> C 2H 40 1 ok o ) A A2 K | e ) 4 i R A ik
IN R FFER . Oct-4, Nanog & CSCs 14 % 3% A
T RN CSCs A bR . ABEFE S5 R W
NSB A Oct-4, Nanog B H AN R ILEE
T AH.CHAMMEA Oct-4,Nanog HIE F1HH ¥ £ ik
HIKF A4, RS RIER miR-181c-5p Al K&K
OVCARS3 4fi jfl Y ik 58 71, 30 il OCS-LCs BYIE B,
T & B0, 76 I B9 HA460 g fd b, F 8 miR-181c-
5p REHE = 40 M0 1 42 0 P e A B g AE s b R R
S AR 20 M g SiHa 4 ML N miR-181c-5p Kb )T,
20 3 2 B A . ARR RS R R A~
C ZH 4 Je % 248 B 355 1 B 5% 7 A i) 228 T 328 97 18 1 5
TEREFREE 24 48,72 F1 96 /NI B, B 4H 2 o 1) 40 it
TEPER T A 2, C 2 40 i 20 ML TE AR T A 4.
$&7R miR-181c-5p A OCS-LCs M4 FH .

VM Sz g il 48 A e 22—, 38 3k i Jeg 4 it
AT R0 it A 5 S5 AR B AR A T OB B A
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IGETE WA st YT 45 W 5T B, 7 1A A1 B A
FAR B RS A I AR Y o, &5 7K S B9 miR-374b-5p W] 411
il A 228 e IO R A B A RS LR 2R VML T G
L8 miR-181c-5p 3k AT 3 1k I 19 B # U5 P9 B2 A0
20 0 P I A 2R AL AR HE VM B Y L 3 R miRNA
S5 TIHEMNRE VM BIE . A58 =487 ik 5
FREEER B R, S5 A ML, B 484 iR
P, C A e iR B E R, HIF-1a AN
VEGF J&5 M VM JE W 1) 8 2 R 7, HAe i 41 20
Hh ) e TR KT 1 R R VM B R 20
Fh T i3 4 A R T PR P S I AN A S B
Je 240 P SR A Y i R A i SR SR, Af B R HIF-1a
i o B G L R AR OE D -] G LR VM B
B BRI AT D3 A B AL R 40 b HIF-1a 197K
SR VM B B, SE 2% b #E SO, 4n Hisp9o i
i3 AT-533 %2 i i B Wy HIF-1o/ VEGF/VEG-
FR-2 38 % , 0 i 17 2L AR g6 40 i 0 28 KR VML 1 B
B . VEGF J& — i 5 o it i i i s 2 D) AH G
(A 1078 A B B . I R AT B R R AN Y
VEGF K VPRI MERFRZ - HA R
I AT OB AT & B DU AR BR SR T BE Bl
HARFE L VEGF-A165b(—Fh i ifiL 45 4 il VEGF-A
BT AR SR 11 W 0T B 95 FR R R TS L 6T R 2Rk
VEGF-A165b F I 1 P 51 96 8 5 00 05 1A =2,
O] 3 W6 300 B9 LR SR IR T DR LA I R
X OARERER. B AL A4S C
HA L, OCS-LCs 1 HIF-1a Fl VEGF 2K [ 4 X %
BRI, $2 78 miR-181c-5p Xf OCS-LCs ) VM
B S0 AR, AT RS2 T R HIF-1a DA K
VEGF (3K S0 0 BARBLHIA A IR AR .

ZE LR AR ST B I T OCS-LCs,
8 OCS-LCs W miR-181c-5p 2235, Al i 41
FLRGGH AN VM (98 18, AL T fE /& miR-181c-5p
A T 40 M1 9 Oct-4 ., Nanog, HIF-1« 1 VEGF ¥
ALK, 33X -4 00 S8 AT 0L IR YT 1R R AR
AT IS S,

EEFI R SONE WSS T O B0T R XN
HEF Tl RS S5 TR BEME S, A EE S
[F] 7 % F %18 3C . H P WIAAEAE R 2 0h 2%
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