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WE  ZX 5 ERAMIR-411-3piA4z 8355 B T la(HIF-10)/d 8 71 & 4 K B F(VEGF)id
SEAT4E A (CRO) G fedg e . T M Fndn & & mMINS 9% R . FARINIZ TR A CRC 402 SWASOM AL
4> Control4. miR-NC#E. miR-411-3p mimics. DMOG#E (HIF-1o/VEGFi# 345% 7% % DMOG).
miR-411-3p mimics+tDMOG#E . miR-411-3p mimics+NC4EF+miR-411-3p mimics+HIF-1a£8. KA 2
% R EEIRSE LA N miR-411-3p5 HIF-1aZ 18 69 % % ; MTT. L& Ak 52 5o b i) &-28 4m ff 3% 74
oL AR 2 AR &40 4 B R 0L RJR BRI AR M A48 40 0 i AR L B AT AR, SR B AR
M) A28 2m fleb A AR A AS (VM) B L 5 08 3 52 BAe ) &40 4m ik Ki67. CD31. VE-cadherin
KA L, QRT-PCRAZ M &40 28 i miR-411-3p. HIF-lo. VEGF mRNA& A 5L ; Western blot 32 3
tem & mIc HIF-lo. AT . EHMEXEEREFIL, WRATHRE ZRLERI T, miR-411-
3p mimics£8 5 miR-NC4L AR, & K& B id bt 2 & 41K(P<0.05). miR-411-3p m1mlcséﬂi:1 Control 28 .
miR-NCALILAR, e IR MBI &, HF R, LBEH R, MRTEE. TEREEMBKERK,
Ki67. CD31. VE-cadherin® 5% & f41%, HIF-la. VEGF mRNA#=%& & %uJJ«% vA % N-cadherin
FAE KPR, BT F VA K Bax. cleaved caspase-3. miR-411-3p. E-cadheringk & /K-F# £ (P<0.05);
DMOG4L L ControlZ8 14, fmle§ I B M4, LIER RA. XRAEE. ThemiEH
%, Ki67. CD31. VE-cadherin® *t.5% & 4+ &, HIF-la. VEGF mRNA#=%& & K- VA & N-cadherink.
KK m | B F A K Bax. cleaved caspase-3. E-cadherind ik 7K-F 44K (P<0.05); miR-411-3p
mimicstDMOGZE 5 DMOGAL b4, e I B E , BE . LEH AR, XREEF.
IR M A /K, Ki67. CD31. VE-cadherink t5% %1%, HIF-la. VEGF mRNA#=%& & K-F
vA & N-cadherin& A /K-F 44K, = F A& Bax. cleaved caspase-3. miR-411-3p. E-cadherinf& X
K-FF Z (P<0.05); miR-411-3p mimics+DMOGéﬂ5 miR-411-3p mimics£E FLAR , @il s 45 4 23R
Bz, HEE. AR RK. NRLSE. TREMKEA G, Ki67. CD31. VE-cadherini 5%
JEFF %, HIF-1a. VEGF mRNAA=%& & 7K-F VA E\N-cadherinﬁiiﬂ("?i‘?/m, AT FE VAR Bax. cleaved
caspase-3. E-cadherin& i K-F 4% (P<0.05); 5 miR-411-3p mimicsZ8. miR-411-3p mimics+NC42
PR, miR-411-3p mimics+HIF-1028 4007575 5 . LM mik. XRAEE. TREMHE TR,
Ki67. CD31. VE-cadherin® #%3%Z 4+ %, HIF-la. VEGF mRNAﬁn*Eé; IKF- VA N-cadherin & &
KFFE, A H VLK Bax. cleaved caspase-3. E-cadheringk i& K-F 44K (P<0.05). _Eif miR-411-
3pkaik, o7 fbid 147 HIF- 10/ VEGF® 3%, 37414 A& g ih . A4 FVMA K.
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The Effects of miR-411-3p on the Proliferation, Migration and Angiogenic
Mimicry of Colorectal Cancer Cells by Regulating the HIF-1a/VEGF Pathway

LIU Yuguan', LIU Lintao?, XU Bo*, WANG Maonan®*

(‘Emergency Surgery Department of Jilin Provincial People’s Hospital, Changchun 130000, China,
*Colorectal and Anal Surgery of Jilin Provincial People’s Hospital, Changchun 130000, China)

Abstract This study aims to discuss the effects of miR-411-3p on the proliferation, migration and angiogen-
esis mimicy of CRC (colorectal cancer) cells by regulating the HIF-1a (hypoxia inducible factor 1a)/VEGF (vascular
endothelial growth factor) pathway. Human CRC cells SW480 cultured in vitro were randomly separated into the Control
group, miR-NC group, miR-411-3p mimics group, DMOG group (HIF-1a/VEGF pathway activator DMOG), miR-411-
3p mimicstDMOG group, miR-411-3p mimics+NC group and miR-411-3p mimics+HIF-1a group. The dual-luciferase
reporter assay was used to detect the relationship between miR-411-3p and HIF-/a. MTT and colony formation assay
were used to detect cell proliferation. Cell apoptosis was detected by flow cytometry. The scratch test was used to de-
tect the migration of cells in each group. Vascular simulation formation experiments were used to detect the formation
of VM (vasculogenic mimicry) of cells. Immunofluorescence experiments were used to detect the expression levels of
Ki67, CD31 and VE-cadherin in cells of each group. Moreover, qRT-PCR was used to detect the mRNA expressions of
miR-411-3p, HIF-1a, and VEGF in each group. Western blot was used to detect the expression of HIF-1a, apoptosis and
migration-related proteins in each group. The results of dual-luciferase reporter assay showed that the luciferase activity
in the miR-411-3p mimics group was significantly lower than that in the miR-NC group (P<0.05). Compared with the
Control group and the miR-NC group, the miR-411-3p mimics group had serious damage to the cell lumen structure, re-
duced survival rate, colony formation number, scratch healing rate, the number of luminal structures, and decreased fluo-
rescence intensity of Ki67, CD31, and VE-cadherin. The expression levels of HIF-1a, VEGF mRNA and protein, and N-
cadherin were decreased, while the apoptosis rate and the expression levels of Bax, cleaved caspase-3, miR-411-3p and E-
cadherin were increased (P<0.05). Compared with the Control group, the DMOG group had significantly improved cell
lumen structure formation, increased colony formation number, scratch healing rate, the number of lumen structures, and
increased fluorescence intensity of Ki67, CD31, and VE-cadherin. The mRNA and protein levels of HIF-1a and VEGF,
and the expression of N-cadherin were increased, while the apoptosis rate and the expression levels of Bax, cleaved cas-
pase-3, and E-cadherin were decreased (£<0.05). Compared with the DMOG group, the miR-411-3p mimics+tDMOG
group had aggravated damage to the cell lumen structure, reduced survival rate, colony formation number, scratch healing
rate, the number of luminal structures, and decreased fluorescence intensity of Ki67, CD31 and VE-cadherin. The mRNA
and protein levels of HIF-1a and VEGF, and the expression of N-cadherin were decreased, while the apoptosis rate and
the expression levels of Bax, cleaved caspase-3, miR-411-3p, and E-cadherin were increased (P<0.05). Compared with
the miR-411-3p mimics group, the miR-411-3p mimicstDMOG group had reduced damage to the luminal structure,
increased survival rate, colony formation number, scratch healing rate, the number of luminal structures, and increased
fluorescence intensity of Ki67, CD31 and VE-cadherin. The mRNA and protein levels of HIF-1o and VEGF, and the ex-
pression of N-cadherin were increased, while the apoptosis rate and the expression levels of Bax, cleaved caspase-3, and
E-cadherin were decreased (P<0.05). Compared with miR-411-3p mimics group and miR-411-3p mimics+NC group,
the cell survival rate, colony formation number, scratch healing rate and the number of luminal structures in miR-411-3p
mimics+HIF-1a group were increased. The fluorescence intensity of Ki67, CD31 and VE-cadherin increased, while the
mRNA and protein levels of HIF-1o and VEGF and the expression level of N-cadherin increased. The apoptosis rate and

the expression levels of Bax, cleaved caspase-3 and E-cadherin were significantly decreased (P<0.05). Up-regulating the
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expression of miR-411-3p may inhibit the proliferation, migration and VM formation of colorectal cancer cells by sup-

pressing the HIF-1a/VEGF pathway.
Keywords

proliferation; migration; angiogenesis mimicry

2 H 79 (colorectal cancer, CRC) & 4= ERVE N
R ZR NG T 2885 i T AT TR P g, LG IR 1297
I 0 Pk 1 CRC % 5 3 IR AE 7E T HL B AR 0
K HAERFREE , A AR A sk = R e R, AR
SRS N 9% B D RetE B iE s . 4
K2 HUEF R IHEE SR i B E S5
B SRREIRE, O R Sy s SR B, s Ffv g 240 i v
A IR ML 2 R AT & S Ve #e , S
o YT B U, BRI SR & i09T 77
X, HFEEARNRBUR AR ES, Fik, IR
TRE CRCH T H I KA BB TT FBE R 208 B
e R EEEH. M/PRNA(microRNA, miRNA)Z
—RWNIEMEAEGRAS /N T RNA, FL 740 A R A 4%
SRR . AR 2RSS IR R A R R ) SRR A T
RIFBEEAEH S, W TR, IR miR-411-3phg
I R VA T M PR Sk s bR 40 i e 4
PRI EEAIERE T, H TS T miR-411-3p7E4S H
RAFBILE B 32t F o 1R 431 BILRI e R4 e 4 e B o 5k
A5 5 AT -1a(hypoxia inducible factor-1a, HIF-1a)/&
AN TIE R O R R T, R
VO A IUE A B2 AE KK F (vascular endothelial growth
factor, VEGF)idk Z&18 & A sl i) = R R ™, BT
W, JHIHIF-10/VEGFIBHS, AE0 ML)/ b FF40 o
PRI A2 SR e — 1) 70 B e Ak, st Frbeg 1t ™. e
PL, A FEAE N CRCAN L SW480HFR 1} miR-411-3p/
e M 4% HIF-10/VEGFIE R, 520 CRCAN AU
i BRI A RS

1 MRI5EE
1.1 FERFIRB RIS

A CRCHH e SW480(H7 5 : CM-H089)I H % T*
VR AE RO A BRA R 5 XU 3R B i 2 R
A& (P25 : SLDL-100)J6 H VLAV R A R AR
MTTH MR A& (585 : Z2Y5197)08 3 ZE AR kL
BRRAT] 5 25505 AW (B 5 - SBJ-0605)1 H
AR TUMAE BRI R A TR & (5
CSPO6 )W Fifg R et fHAEMI R TR A A 5 B4R

miR-411-3p; hypoxia inducible factor 1a/vascular endothelial growth factor; colorectal cancer;

(P75 354230 H FiERP AR A IR A, £
AP DOEAFIE (F25 1 YBO06)I F 28 FifgA:
P ARG PR AT ; Lip3000(Lipofectamine 3000, £ 5
L3000015) H FifgEAR A TRARA A ; Ki67.
CD31. VE-cadherin. HIF-la. VEGF. E-cadherin.
N-cadherin. GAPDH. Bax. cleaved caspase-3(1% 5 :
bs-2130R-1. bs-0195R-1. bs-0878R-1. K000487P.
bs-0279R-1. BM0476. BM1678. bs-2188R-1.
KO001435M. 9664S)14 [ [ #HE3EE R A TR 2 A ;
18] 8 52 6 BABE (185 : Revolve)l F 38 FEA MR
@A RAF] ; PCRAC (B 5 - Q3202-F)I A M4
TERMS A PR 2 7] 5 i gEH A (35 : MACSQuant®16)
V) B P 3R R R AE B ARG IR A ] 5 BgbrA (TS
DNM-9602)J [ _F- g7 Tl AR TR A 7 .

1.2 75

12,1 fmfest Bt T FHEEFRIN SW48041
FaBEAL 73 4 Control 2 (1IE #4577 )« miR-NCHAH (54 4L
miR-411-3p mimics[fJPEXI ), miR-411-3p mimics
ZH (% Y miR-411-3p mimics). DMOGZH (85 7% 5
A 2 mmol/L HIF-10/VEGFil B #0575 DMOG!?),
miR-411-3p mimics+DMOGH4L (¥ % miR-411-3p
mimicsJF 1A 2 mmol/L DMOG!""), miR-411-3p
mimics+NCZH (¥ % miR-411-3p mimicsl pcDNA-
HIF-1aBf 1% 18 ). miR-411-3p mimics+HIF-1aZ
(7 miR-411-3p mimicsfl pcDNA-HIF-1a), 3318 H
Leibovitz L-1556 &35 77 51E 37 °C. 5% CO3: 744
HE 7748 g AT A DG SL R .

1.2.2 miR-411-3p5 HIF-1aZ 18] &) ¥e.%) % & £
NIAE miR-411-3p 5 HIF-1aff ¥R [ K &, Mgt
HIF-108F 4= (HIF-10-WT)F1 2828 84 (HIF-1a-MUT)
RIEHAR, HIF-1o-MUTE Zl i 2 55 iF B HAK 5
miR-411-3pM 25 &AL AT RAL . S 73 2H B B X
PR ZHmiR-NC(BH % BEmiRNA).  Ab# ZHmiR-411-3p
mimics, 3K Lip30005% 447716 i Fik 5 miRNA
LA YL B SWAROZM Y, 7E37 °C 5% COZ1F 1%
48 hJE WA AR AS , A5 FH AU O 2 il ik o 225 R U
AT A B S, M H AR 2 e R
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1.2.3  fmfedgsa ot MTTyk: 5 96504
M BEFEMR, DAS*10°/FLI % B EAT He o, B T 157240
(37 °C. 5% CO,) 1 K777 B 4l I B, 42 1181.2.15256
Wt or AL FE 48 h; B 5 RO B i MTT TAEWR, JF
FFLIIAT00 pL, k4237 °CHEE 4 h, 2R )5 &1k v,
1§ FH A S0 52 W' B (D)EL, 40 BT 25 2L 41 B A7 3
T, A T B SR BG « B A AL AN DL 1103/ FL ) 55
FERD T 1290AR, HeFP 56 5 22 RE S RE 7R, 4R S 4E
37 °C. 5% COJEFRFEHIEFE, Biae A 14K, H
) 75 2 HATEAR) B AT N WS40 i A KRS I A T8
TERUEDL; e TR )G, AL EEIREE, A
5 R VA CRT B P 1)) 3 L[] 52 20 min, SR FH0.1%
G YL B IR G 10,20 min, YLt I TEARCE T
TAUEE NS
1.2.4 @mie B san B <107/ LI %
FERERD 64U, 208 1.2 10 4T, 484837 °C.
5% CO I 77 4H HF 457748 W, 1 2R B 7E37 °C
TS TG BE AN A3 min, AN ER T 1x &
B oM . BUS00 w20 A I N 2R I
UM RS (4 V-FITC(S pL). ML TEIE (5 pL),
BT A B STE L 25 TR AT, SR 5 8 v =04 e
PCHAT AN, FlowJo KA 73 A £ ZH 40 i T 4% 100
125 @@ AEsaen  FH6FLIRIE ARSI
14, V4R % Sx 10%/ LI 5 BE A THERD, $21.2.150 44k
G, ARl A A ) 80%~90% i 34T R 5216
18 FH 200 WL Sk {47 30 L AR Bt in 241 21 15 g, it
PBSEEFMIE 20K, BN L IMIERFRALAEST °C 5%
COFEFRA I EE TR, WL ] 5508 0 hAAR B 5 24 he
REOOULIN T EAR R AL B R AR BR8] Imagel #1447
DIBiRg SR 2% 8
12,6 M A R ASVMFE RIE AR BT
LR BT 4 *CORFE B MR . AL R 5

B AL IR G, BT A E7E UK B R, NG
IS0 pLIB A Z AL, 7637 °C 5% COE5 7R+
Ak F 30 min, 524 PRI E N 1x10%/mL, BEFL
HIIA100 pL, FEARAERSFRKAF(3T °Cy 5% CO,) T 557
48 h, K RIS H R BRI S = AT T2
1.2.7 #m}eKi67. CD31. VE-cadherin& i 44 m)
W55 L0 i DA 5x 10%/9L %5 B He b - 10050 T3 TG R B
HANE Fy (1) 6 FLAR Hh , A5 4 UG BE S 31 80%~90% 0 , 7
FLERFREE, DN H S FC ) [ 5 v, 25 72 20 min, K
F0.5% Triton X-100% #7402 20 min, i 5% BSA
B =E iR A 30 min, JIAKi67. CD31. VE-cad-
herin—#(FiFE EL711:200), 1846 % & 1L 7% (4 °C), Ik
H [EIUs— 40 (BB EL A1 1:200), 38 FH % A g 5 5 —
P(1:500), 6 N E=IRFFE 1 h, fH DAPISHK
W % I G A% S min, BOCILIRE RMGERERIZ, 7
M85 A0 B O e

1.2.8 #miemiR-411-3p. HIF-la. VEGF mRNA%&
AR LA W AR AR KRS FR T 1) & LA, IF
15 FH Trizolial A AT 40 M 22 i, $2HUS RNAJS , WllsE
RNAR B J 41 (Daso/ DasofE N 1.8~2.0), F2 i S 4 5%
R EFRAERAE, BCH] 20 uL 2 N AR R 3T cDNA S
Beo LACDNAHRAR 4% 220 ] s MAR RIEATH 18, 5
YIFHIER 1. SR 22251 miR-411-3p. HIF-
la. VEGFRIFXRIE &, LLUGHE NmiR-411-3plI
%, GAPDHYE NHIF-1o. VEGFI{INZ,

1.2.9 HIF-1o/VEGF# %A ta i Bl =, EH40 X%
BKFARR SR SR B RIPA S AR 22 Ml ot %%
A HEAT 780 Z4/% 30 min, 4 °C+ 12 000 r/min
B0 15 min)g, BRIERET BCAE A @ =0,
EREEE O IFEEE XM N VK. PVDFRE I
S EEIE130 s, 1HE IR . 5% BSAEIR
F 1.5 h, B F )5 I TBSTIE B3Ik, —PLHIF-
la(1:1 000). VEGF(1:1 500). Bax(1:1 000).

%=1 qRI-PCR3|¥1F%!
Table 1 qRT-PCR primer sequences

HEDH LIESIPN—3) NESI5—3Y)

Genes Upstream primers (5'—3") Downstream primers (5'—3")
miR-411-3p CCG AGT ATG TAA CAC GGT C TAT GTAACA CGG TCCACTAACC
HIF-1o GAA CGT CGAAAAAAAAGTCTCG CCT TAT CAA GAT GCGAAC TCACA
VEGF GGG CAG AAT CAT CAC GAAGT AAATGCTTT CTC CGC TCT GA

U6 CTC GCT TCG GCA GCA CA ACG CTT CAC GAATTT GCGTGT C

GAPDH GGA GCGATC CCT CCAAAAT

GGC TGT TGT CAT ACT TCT CAT GG
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cleaved caspase-3(1:2 000). E-cadherin(1:1 000)-
N-cadherin(1:1 000)F 4 °CZE IR W & i &, Xt
N Ff & Bt (HRPHRIE )(1:5 000) =R H 2 he il
A ROGIR #EAT B 52, Imagel BEAT K JEAH 71
M, HbriEARE =L GAPDHAN W S AT brifE
1to
1.3 SitZENH

P A SR B B A 30k BT s oy B AL B 38K
M GraphPad Prism 9.08fF, 118 BURER FH 2 (E b 1E
7 (xks) LRI, 2 2400 LR SR R R 5 22 90 # 5
H G % SNK-g. 21H5HAFH P<0.051), H5E
Al Z e AA S E L.

2 HFR
2.1 miR-411-3p5HIF-1az [GH4RE % &
JE L W StarBase#t AT AW B2 TN 43 Mt %
B, miR-411-3p 5 HIF-1oA7 (EF R PS5 B, L
1o JEIE RS R RS 250 K I, miR-NCHL%
Y HIF-10-WT J5 2 OC B IE M 2 3% = T miR-411-3p
mimicsZH(P<0.05), WL.%2.
2.2 TRIAmiR-411-3pX} & L0 4A BRI IETE B9S2 M
miR-411-3p mimicsZl 5 ControlZl. miR-NC
L, A5, R, Ki67 7t 35 5 %
ik (P<0.05); DMOG#4l5 ControlH tb%, w %
HE . Ki67%% % 558 16 i (P<0.05); miR-411-3p
mimics+DMOGZ1 5 DMOG#L i , 17l Tk
TE R Ki67% 0t 58 B P (P<0.05); miR-411-3p
mimics+DMOGZ 5 miR-411-3p mimicsZl LL#, 17
EREL TR K679 G E T (P<0.05);

5 miR-411-3p mimics#l. miR-411-3p mimics+NC
A L8, miR-411-3p mimics+HIF-1aZH /£ %, 0
WETE R, Ki6758 63 Tt i (P<0.05). WLIA 2.
F3 RIS,
2.3 T FIAmiR-411-3p¥t & 4R 20 A - B9 52 M
5 ControlZH. miR-NCZ AL, miR-411-3p
mimicsZL A J8 122 DL % Bax. cleaved caspase-3
FIEKF- T 5 (P<0.05); 5 ControlZHAHEL, DMOG
Y8 - LA 2 Bax. cleaved caspase-33£iA7K
PR (P>0.05); 5 DMOGZAHEL, miR-411-3p
mimicstDMOGAL 40 il 4 T2 % L) & Bax. cleaved
caspase-3 &L K T THH (P<0.05); 5 miR-411-3p
mimicsZ At , miR-411-3p mimics+DMOGZ 4 iy
TR PL X Bax. cleaved caspase-338 1% 7K [FF&
(P<0.05); 5 miR-411-3p mimics4l. miR-411-3p
mimics+NCA L%, miR-411-3p mimics+HIF-1a4d
AN H T2 DL K Bax. cleaved caspase-33RIA /KT [%
fiK(P<0.05). W.IE4F1%4.
2.4 I FiZmiR-411-3p3T ELHMAITHHIE 0
miR-411-3p mimics ML % . N-cadherin
157K B ControlZl . miR-NCZAIL, E-cadherin®
157K F-EE ControlZH . miR-NC4 & (P<0.05); DMOG
HA MRS % . N-cadhering ik 7K B Control 4H 5,
E-cadherin# ik 7KF b Control 41K (P<0.05); miR-
411-3p mimicstDMOGAH 41 i F4 % . N-cadherin
LK LE DMOGHUE, E-cadherinik /K- Lt DMOG
4% (P<0.05); miR-411-3p mimics+DMOG 4 4 il
L% . N-cadheriniZIA7K-F-IX miR-411-3p mimics
15, E-cadhering ik 7K1 I miR-411-3p mimics4

HIF-10: 5" CUUUUUUUUCACAUUUUACAUA 3’

miR-411-3p: 3' CCAAUCACCUGGCACAAUGUAU 5’

E1 miR-411-3p5 HIF-1a%5& 51 S H 70
Fig.1 Prediction of miR-411-3p binding sites to HIF-1a

R RO REEEMELE

Table 2 Comparison of luciferase activities in cells

il

HIF-1a-WT HIF-1a-MUT
Groups
miR-NC 0.98+0.13 0.97+0.12
miR-411-3p mimics 0.42+0.06* 0.99+0.11

#P<0.05, 5miR-NCAIAH L .
*P<0.05 compared with miR-NC group.
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Control

miR-411-3p
mimics+tDMOG

miR-411-3p
mimics+NC

E2 HBUATEER R

miR-411-3p
mimics

miR-411-3p
mimics+HIF-1a

=

Fig.2 Number of cell clones formed in each group

Control miR-NC

50 um

miR-411-3p
mimics+tDMOG

miR-411-3p
mimics+NC

miR-411-3p
mimics

DMOG

miR-411-3p
mimics+HIF-1a

E3 RERIRNE B MIEKi6TRIAIF R

Fig.3 Immunofluorescence detection of Ki67 expression in each group

fik (P<0.05); miR-411-3p mimics+HIF-1aZH 41 ffliLF2
%, N-cadherin & 7Kt miR-411-3p mimics4 .
miR-411-3p mimics+NC41, E-cadherin&is/KF Lt
miR-411-3p mimicsZl. miR-411-3p mimics+NCZHAIK
(P<0.05). W5, El6MIES.
2.5 T FRIX miR-411-3p*T & ¢H 40AE VMAZ B A K
CD31, VE-cadherinZiARIE N

miR-411-3p mimicsZH 4 & fix 25 ¥4 £ DL %

CD31. VE-cadherin®¢ )¢5 &K T ControlZd. miR-
NC4L (P<0.05); DMOG 4120 i 4 fizs 45 ¥ B0 LA K
CD31. VE-cadherin Y658 5 51 T Control41(P<0.05);
miR-411-3p mimics+DMOGZH 41 ff 5 firs 45 ¥ B =
PLF CD31. VE-cadherin®% Y638 %X T DMOGZ
(P<0.05); miR-411-3p mimics+DMOGZL4H 1 4 s 45
F%E LA K CD31. VE-cadherin®é Jt; 98 £ & T miR-
411-3p mimicsZ (P<0.05); miR-411-3p mimics+HIF-
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3 RAWTEEER. mERAE. Ki6eTRABELLE

Table 3 Comparison of cell viability, number of clones formed, and Ki67 fluorescence intensity in each group

il TG/ % 5T A Ki6 77t

Groups Survival rate /% Number of clones formed Ki67 fluorescence intensity
Control 99.76+0.24 132.81+18.34 0.98+0.12

miR-NC 99.37+0.63 138.24+19.72 1.01+0.15

miR-411-3p mimics 52.69+7.95%@ 65.78+10.29*¢ 0.4140.05*@

DMOG 99.58+0.42 189.62+23.46* 1.46+0.17*

miR-411-3p mimicstDMOG 81.95+8.63" 119.84+15.95%% 0.87+0.11%

miR-411-3p mimics+NC 53.87+6.28 70.26+8.76 0.45+0.06

miR-411-3p mimics+HIF-1a 86.53+9.45% 124.59+20.83* 0.92+0.11*

#P<0.05, 5 ControlZH FLA; ©P<0.05, 55miR-NC4LELES; “P<0.05, 5miR-411-3p mimics#H HL#E; #P<0.05, 5SDMOGHL L% $P<0.05, 5miR-411-

3p mimics+NCAL L. n=6, Xtso

*P<(0.05 compared with Control group; “P<0.05 compared with miR-NC group; “P<0.05 compared with miR-411-3p mimics group; “P<0.05 com-
pared with DMOG group; *P<0.05 compared with miR-411-3p mimics+NC group. n=6, ¥s.
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Fig.4 Detection of cell apoptosis in each group
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Table 4 Comparison of apoptosis rates in each group

DMOG

0.11% 0.62%)

100 [98.68%
T

0.59%
T

T
10° 10 100 10 10
Annexin V-FITC

il T3/ %

Groups Apoptosis rate /% Bax Cleaved caspase-3
Control 2.52+0.19 0.35+0.05 0.29+0.03
miR-NC 2.4340.21 0.37+0.04 0.31+0.04
miR-411-3p mimics 36.71+£5.42%@ 0.92+0.13*@ 0.86+0.09*@
DMOG 1.58+0.16* 0.21+0.03* 0.18+0.02*
miR-411-3p mimicstDMOG 14.95+1.84% 0.56+0.08™ 0.42+0.12%
miR-411-3p mimics+NC 34.5745.06 0.96+0.15 0.91+0.14
miR-411-3p mimics+HIF-1a 12.69+1.79" 0.48+0.06" 0.39+0.04"

*P<(.05, 5 Control4l LL#¢; ©P<0.05,

3p mimics+NCAL L. n=6, Xtso

EmiR-NCZ L 4%; *P<0.05, EmiR-411-3p mimics#1 LL#%; “P<0.05, 5DMOGHI LL#K; *P<0.05, SmiR-411-

*P<0.05 compared with Control group; “P<0.05 compared with miR-NC group; “P<0.05 compared with miR-411-3p mimics group; “P<0.05 com-
pared with DMOG group; *P<0.05 compared with miR-411-3p mimics+NC group. n=6, ¥s.
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Fig.5 Cell migration in each group
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Fig.6 Protein expression of E-cadherin and N-cadherin in each group
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Table 5 Comparison of cell migration rate and expression of E-cadherin and N-cadherin in each group

f_‘rﬂrj:]ips ﬁjii;i?% N-cadherin E-cadherin
Control 65.28+7.25 0.96+0.12 0.36+0.05
miR-NC 67.16+7.83 0.98+0.14 0.38+0.04
miR-411-3p mimics 24.84+5.39*@ 0.34+0.06*@ 0.92+0.13*@
DMOG 89.5749.05* 1.46+0.18* 0.27+0.03*
miR-411-3p mimics+tDMOG 51.72+6.52% 0.82+0.09" 0.61+0.08™
miR-411-3p mimics+NC 26.42+4.15 0.38+0.04 0.95+0.11
miR-411-3p mimics+HIF-1a 54.89+7.34% 0.7940.08* 0.57+0.07*

#P<(0.05, 5 Control 4 FL#5; ©P<0.05, 55 miR-NC4LELES; “P<0.05, 5miR-411-3p mimicsZH HL#T; €P<0.05, 5DMOGHLELEL; SP<0.05, 5jmiR-411-

3p mimicstNCA L4 . n=6, ¥+s.

*P<0.05 compared with Control group; “P<0.05 compared with miR-NC group; “P<0.05 compared with miR-411-3p mimics group; “P<0.05 com-
pared with DMOG group; *P<0.05 compared with miR-411-3p mimics+NC group. n=6, X=s.

Lo ZH 4 i 5 i 45 M 802 L &% CD3 1. VE-cadherin

P08 T miR-411-3p mimics4l. miR-411-3p

mimics+tNCZH. UL E7~E9F1%K6.

2.6 TFRiIZmiR-411-3p3T & 2HHHEEmIR-411-3p LA

K HIF-1o. VEGF mRNAFIZE B RIEAE M
miR-411-3p mimicsZ1 5 ControlZl. miR-NC

HILE, miR-411-3pKIE/KFH4 /0, HIF-1a. VEGF

mRNA K & [ KL 7K B (P<0.05); DMOGH 5
ControlZH EL %%, miR-411-3pFK ik % R LGt it 2= X
(P>0.05), HIF-1a.. VEGF mRNA } & (4 ik /K -1
Bh (P<0.05); miR-411-3p mimics+DMOG-5 DMOG
ZH L #E, miR-411-3pR A /KP4 0N, HIF-1a. VEGF
mRNA K 5 H R IE KB (P<0.05); miR-411-3p
mimics+tDMOG- miR-411-3p mimicsZH [ %%, miR-
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Fig.7 Formation of VM in each group
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Fig.8 Immunofluorescence detection of CD31 expression in each group
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Fig.9 Immunofluorescence detection of VE-cadherin expression in each group
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6 FAMAEIREMHEURCD3L. VE-cadherinFiAERELE
Table 6 Comparison of the number of luminal structures, CD31 and VE-cadherin expression in each group

Ao EEllcEny b e CD315G % VE-cadherin®% ;58 &

Groups Number of luminal structures Fluorescence intensity of CD31  Fluorescence intensity of VE-cadherin
Control 26.75+3.41 0.95+0.11 0.98+0.12

miR-NC 28.37+3.95 0.96+0.13 1.01+0.14

miR-411-3p mimics 8.64+1.58*@ 0.4240.06*@ 0.46+0.05*@

DMOG 38.29+5.26* 1.53+£0.17* 1.46+0.15*

miR-411-3p mimics+tDMOG ~ 21.8243.69" 1.04+0.15% 0.91+0.11%

miR-411-3p mimics+NC 10.29+1.46 0.47+0.05 0.42+0.06

miR-411-3p mimics+HIF-la  24.95+3.67" 0.9440.12* 0.95+0.13"

#P<(.05, 5 Control 41 L %; ©P<0.05, 5miR-NCHL LA, “P<0.05, 5miR-411-3p mimicsZH HL#; “P<0.05, 5DMOGH ELE; $P<0.05, HmiR-411-
3p mimicstNCA L . n=6, Xts.

*P<(0.05 compared with Control group; “P<0.05 compared with miR-NC group; “P<0.05 compared with miR-411-3p mimics group; “P<0.05 com-
pared with DMOG group; *P<0.05 compared with miR-411-3p mimics+NC group. n=6, Xs.
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Fig.10 Protein expression of HIF-1a and VEGF in each group
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Table 7 Comparison of miR-411-3p, as well as HIF-1a. and VEGF mRNA and protein expression in each group of cells

i}ﬂrflips miR-411-3p HIF-10 mRNA VEGF mRNA HIF-1a VEGF
Control 0.98+0.15 1.03+0.12 0.99+0.11 0.97+0.13 0.98+0.12
miR-NC 0.99+0.13 1.01+0.14 1.02+0.16 0.99+0.11 1.0140.13
miR-411-3p mimics 1.86+0.23*@ 0.39+0.05*@ 0.43+0.06*@ 0.46+0.06*@ 0.4240.05*@
DMOG 1.014+0.12 1.68+£0.21* 1.56+0.18* 1.54+0.18* 1.4940.16*
miR-411-3p mimics+tDMOG 1.83+0.19% 0.87+0.09"¢ 0.91+0.12% 0.94+0.13% 0.89+0.12%
miR-411-3p mimics+NC 1.72+0.19 0.44+0.06 0.45+0.05 0.42+0.04 0.46+0.05
miR-411-3p mimics+HIF-1a 1.81+0.18 0.98+0.12" 1.0140.13" 0.99+0.15% 0.95+0.12"

#P<0.05, 5 ControlZH LL4¢; ©P<0.05, 5miR-NCALHL#; *P<0.05, SmiR-411-3p mimicsZH EL#E; 4P<0.05, 5DMOGYH L P<0.05, S miR-411-
3p mimicstNCAL L . n=6, Xts.

*P<(0.05 compared with Control group; “P<0.05 compared with miR-NC group; "P<0.05 compared with miR-411-3p mimics group; “P<0.05 com-
pared with DMOG group; *P<0.05 compared with miR-411-3p mimics+NC group. n=6, Xs.

411-3pKik % R LG = L(P>0.05), HIF-1a. B ARIEAKCFHINP<0.05). TLE10M1KT,

VEGF mRNA J 5 F & IA KFH N (P<0.05). miR-

411-3p mimics+HIF-1aZl 5 miR-411-3p mimics4 . 3 Wig

miR-411-3p mimics+NCZH L%, miR-411-3pFRik % CRCYENTHA R G0 WS Rg , A A7 Pl i)
BTG5 L (P>0.05), HIF-la. VEGF mRNA % S I IR A OB R, RIS R T
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