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Hﬁi%] B I/ RNA-655-3p(miR-655-3p) 76 840 25 74 1 38 1n) XL AE 4 1 C1(FOXCL) FliEfk
Z AR 4(CXCR4) %F A J5F 8 ik 9 Bz 48 IS (HUVEGs) 5% m) ZAE I ALH ., FiE e T HAERMY

HUVEcs,uﬁﬁ’ﬁxfrﬁﬁéﬁﬁﬂﬁ}%ﬂ 6.12.24 48 h 2, 2R F S2 i % % 7= PCR ( RT-qPCR) K Il 4% 41 miR-655-3p
K FOXC1 Fl CXCR4 mRNA ik, 5k H Western blot #:3ll FOXC1 Fl CXCR4 #E F &k, 5 Bk Fxd 804 K i
HUVECs, ¥4 H A4 R4 24 h X2 miR-655-3p B % B2 miR-655-3p A4 241 . miR-655-3p #1 #il 551 X
M2 \miR-655-3p #0450 20 , v e 40 24 b okl 20 (S A0 4 b L ) Rt 4% 26 7 0 A b BB Gt | ek AR O 1 9
., KM RT-qPCR #: miR-655-3p 3%, R Fl Western blot &l FOXC1 H1 CXCR4 & 1 % 3% , % i 24 40 jfg
AR EdU 4l {134 58 | Transwell & Matrigel B0 55 55 23 B 4G IU 40 i 08 v~ 3458 E B MR BB J7 . R A%
it i 5 52 50 K5 U miR-655-3p Ml FOXC1/CXCR4 Z ML R, &R B4 24 h 41 miR-655-3p R ik ix
ik ,CXCR4 mRNA AI%F 358 e &, B4 12 h 44 FOXC1 mRNA X 2 15 8 5 & 5 B4 24 h 4 FOXC1 FEEM
X FRIK B4 48 h 20 CXCR4 8 AR XS Rk e iF . miR-655-3p UMY miR-655-3p AHXF Kk i U]
T T o 24 h XFIRZH miR-655-3p U4 % BB 20 miR-655-3p 411 3] %t B 2 F1 miR-655-3p 4] 57 24, 22 H 44
FHGHEIT#E X (3 P<0.001), B4 24 h %} BE 41 miR-655-3p fBLALL 40 XF BE 41 miR-655-3p 410 4 51 X 88 21
FOXC1 ,CXCR4 %5 [ 40 % 22 35 12t #0140 f 36 5 2 G B 4 i 4k B IR 400 1 = T miR-655-3p S 4L, B AL T
miR-655-3p |41, ﬁﬁi’ﬂﬁ%ﬂr?%x(iﬁ P<0.05), #t4 24 h X B4 .miR-655-3p L9 %} BE 41  miR-
655-3p UL 2H . miR-655-3p 0 il 7 X M8 20 . miR-655-3p # fill 7 41 40 ffg 98 7= % 43 5~ (20.44+1.07) % .
(23. 54:1.98)%\(32.9111.33)%‘(19. 86+0.51)% . (11.25+0.46) % , MK LB L R EH ¥ E X (F=
124.80,P<0.001) , H: o miR-655-3p L1 4 4 40 L 8 7~ R 55 F miR-655-3p UL X B, miR-655-3p 1 il 51
2H 20 AR UR T Z AR T miR-655-3p M 7%t BRAL 25 R 39 GE 2% B L (39 P<0.05) o AE W5 B A= O B
/8, FOXC1 Fl CXCR4 1 3'9E G i X A7 7E miR-655-3p 3% L2 45 G sl #L14] )$ 51 5-UGUAUUA-3’, miR-655-3p
UL 21 B 4= L FOXCL AN A= ) CXCR4 2¢ 9% 2 W 06 P W0 BAK + miR-655-3p BRI T IR, 22 B ¥ 43t 2%
B X (t=5.37.4.05, P<0.05), £t i35 miR-655-3p Al G 14 71 I8 % FOXC1/CXCR4 i ¥ 41 fitg 94
T I A G B R R IR

[ SRR PRASIEB A ME ; f/h RNA-655-3p; ABFE Pk aif; XkHEERA C1; MR T2k 4

E£WB: ERAARB¥IS (82000926) ; Ht 4 LA EBEAT LB H (GSWSKY2022-05) ; [
N B R T ZE B B AR R R A S5 LM O BE B JE A W B B (2021 YXKY033, 2023YXKY033); H4 FEZ K
FRIE I (2023YXKY011) 5 ZEBNEE (24BJZ41)

DOI:10. 3760/ cma. j. cn115989-20240715-00194

Effect of miR-655-3p targeting FOXC1 and CXCR4 on angiogenesis in hypoxic human umbilical vein
endothelial cells
Yang Lingqi, Li Jianfeng, Yang Hongxia, Wang Xue, Lyu Yang
Ophthalmology Center of the 940th Hospital of the Joint Logistics Support Force of the Chinese People’s Liberation
Army, The First Clinical Medical College of Gansu University of Traditional Chinese Medicine, Lanzhou 730000,
China
Corresponding author: Lyu Yang, Email: 15117203811@163. com

[Abstract] Objective To explore the effect and mechanism of microRNA-655-3p (miR-655-3p) targeting
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forkhead box protein C1 (FOXC1) and chemokine receptor 4 (CXCR4) on human umbilical vein endothelial cells
(HUVECGs).
hypoxia groups treated for 6, 12, 24 and 48 hours, respectively. The expression of miR-655-3p, FOXC1 and

Methods HUVECs in the logarithmic growth phase were divided into the normoxia control group and

CXCR4 mRNA was detected by real-time quantitative polymerase chain reaction (RT-qPCR), and the expression of
FOXC1 and CXCR4 proteins was determined by Western blot. In addition, HUVECs in logarithmic phase were
assigned into five groups: 24-hour hypoxia control group, miR-655-3p mimics control group, miR-655-3p mimics
group, miR-655-3p inhibitor control group, and miR-655-3p inhibitor group. Among them, the 24-hour hypoxia
control group was only treated with hypoxia, and the other groups were transfected with corresponding lentiviruses on
the basis of hypoxia treatment. The expression of miR-655-3p was detected by RT-qPCR. The expression of FOXC1
and CXCR4 proteins was measured by Western blot. Cell apoptosis, proliferation, migration and tube formation
ability were evaluated by flow cytometry, EdU cell proliferation assay, Transwell assay and Matrigel tube formation
assay, respectively. A dual-luciferase reporter assay was adopted to verify the targeting relationship between miR-655-
3p and FOXC1/CXCR4. Results
CXCR4 mRNA was the highest in the 24-hour hypoxia group. The relative expression of FOXC1 mRNA was the

The expression of miR-655-3p was the lowest and the relative expression of

highest in the 12-hour hypoxia group. The relative expression of FOXC1 protein was the highest in the 24-hour
hypoxia group, and the relative expression of CXCR4 protein was the highest in the 48-hour hypoxia group. The
relative expression of miR-655-3p in the miR-655-3p mimics group was significantly higher than that in the 24-hour
hypoxia control group, miR-655-3p mimics control group, miR-655-3p inhibitor control group and miR-655-3p
inhibitor group, showing statistically significant differences (all P<0.001). The relative expression of FOXC1 and
CXCR4 proteins, cell proliferation rate, the number of migrating cells, and the number of tubes formed in the miR-
655-3p mimics group were significantly lower than those in the 24-hour hypoxia control group, miR-655-3p mimics
control group, and miR-655-3p inhibitor control group, and were significantly lower than those in the miR-655-3p
inhibitor group (all P<0.05). The cell apoptosis rates in the 24-hour hypoxia control group, miR-655-3p mimics
control group, miR-655-3p mimics group, miR-655-3p inhibitor control group, and miR-655-3p inhibitor group were
(20.44£1.07)%, (23.54+1.98)%, (32.91+1.33)%, (19.86+0.51)% and (11.25+0.46)%, respectively, with
a significant overall difference (F=124.80, P<0.001). The cell apoptosis rate in the miR-655-3p mimics group was
higher than that in the miR-655-3p mimics control group, and the apoptosis rate in the miR-655-3p inhibitor group
was lower than that in the miR-655-3p inhibitor control group, showing statistically significant differences (both P<
0.05). Bioinformatics software predicted that the miR-655-3p continuous binding site targeting sequence 5'-
UGUAUUA-3’ in the 3'untranslated region of FOXC1 and CXCR4. The luciferase activities of wild-type FOXC1 and
wild-type CXCR4 in the miR-655-3p mimics group were significantly lower than those in the miR-655-3p mimics
control group (1=5.37, 4.05; both P<0.05). Conclusions Overexpression of miR-655-3p may enhance cell
apoptosis and inhibit cell proliferation, migration and tube formation by negatively regulating FOXC1/CXCR4.
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Jok 2% J%5 87 A= 1l % ( choroidal neovascularization,
CNV) J2& 2 il HR IS i A8 1 5 1Y A A, 5 AL il
e H A 2%, W M Z2 Fh Al L A0 Y 7 K AR S aE %
ST BFSEUESE, CNV I A A A A RN I 4
A 2 FRALEN W E AT CNV AR T SR BR 5 i
AR R B 4 N R B K A F (vascular endothelial
growth factor, VEGF) ¥7 3% , Jo ik AR A< - 01 By I fi e
I A A= A0 ¢ ) @, 2 A BF 98 R W, i/ RNA

(microRNA ,miRNA) 2 5 3 [ % 53¢ J5 19 98 #2936 8h, XF
HIR 308 3 2 L4 B K A R R e A LRI T miR-
655-3p fEF miRNA FKJE M 0 2 — | TEIR T 2 A A ¢
75 Qiao 4 E B miR-655-3p 38 i #E fin #4 1k
K F % 4( chemokine receptor 4, CXCR4 ) 1 #fill HF IR iR
LR B R K IR 2B A0 M2 M fk, Wu
A, miR-655-3p 7E I Ji 24 SR I 0 40 g 2 oh 3k
K T M, i R R AR miR-655-3p 43 51l ek /b A
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IV SR A P RS A G B RN AR 28, SR T, miR-655-3p 7E
AR B A 5% > A BF X R W, K 85 IE 4 B9 RNA
MALATI BE ] miR-655-3p B3k, I i 5 miR-
655-3p-ATAD2 fill £ 11E 400 190 JIE £ 41t g ok e ) AR it
S i 3B 5% 6 W, CXCR4 REfR F CNV % A0
[ iy & B8, X3k HE & 11 C1 (forkhead box protein CI,
FOXC1) & —Fh % S8 45 IR 7 ZE IR i VIR ALG IE & &
B 45 vl 2 T A, A a9 i R KO R R
FREE W TS OGNt FOXCL il i B S I
CXCR4 i 3 1 ifin T 40 M F i 45 P B #8410 B 5 7% Fn
b, 30 fefe oF = BT FL R A e R 1 IR, A BF 5
LA 57 N B Bk N 2 40 B2 ( human umbilical vein
endothelial cells, HUVECs) G4 5 AR 4h CNV &
HR R A ER B8, TR 1 miR-655-3p 1] FOXC1/
CXCR4 Xf 20 Jitd i) 52 Wi LA K w7 68 /) 46 FH AL, & 7 1 B
CNV BRI ML, A6 R IA I 46 R

1 #MHE5RE

1.1 MK

1.1.1 4RI HUVECs 20 M bk g T 58 0 3% i 7%
A PHE A RAFE

1.1.2 FZEH LU SREraR higdEs
RAWEARA R 7)) 5 Matrigel &5 E (S5 1] 454 7=
VR AR A ;4% 2 B W % SDS-PAGE #E I il %
& BCA B vk JE I X 77 & 5 miR-655-3p U 4U
Yy o HO6 B miR-655-3p 0 il 1) b % B (v S 3
Hil 25 H AR BR A T ) s EAU i i 34 78 A% 1% 43 B ik 7 &
(ACI1L251, B2l AR A BR A F] ) s WG R
g 4 45 5 KA Wk R & ( GM-040502A, % H
Genmeditech 2% #] ); & HT 7/ B FOXC1 4T 1A
(ab227977) Adi/NE CXCR4 Hi A (ab181020) (2 [
Abcam 22 7)) ; S/ Bl B-actin HLAA (AT0009 , b 5 Al
— YR A RS A s HRP FRIC 1L 240 % — 3T ( Aff-
S0001, VLA ERH YR 5E P OB RAF) . CO, K37
A SRS (251 Thermo A ) 5 99 618 B BB
( HA Olympus 2~ #)) 5 3K AY ( 32 [ Bio-Rad A ] ) ;5%
i ¢ % F & PCR ( real-time quantitative PCR, RT-
qPCR) & 4t ( ABI7500, 3¢ & ABI 2~ Al ) ; it =X 40 g 4%
(FALS Calibar, [ BD A #]) ,

1.2 Jiik

1.2.1 MR 57 N A D EE HUVECGs,
37 COKWIRAE I B 5% T % 10% i 4 135 /9 G-DMEM
B b BT 37 °C 5% CO, ¥EFRfivh s 3%, 40
It BE %% 135 35 5] 80% ~ 90% M T 18] B i i B T W %

HUVECs 40U A 0 I8 5F 17 5 211X

1.2.2 i asd e ol

1.2.2.1 ZME R ST Kooy dl B0k K
HUVECs, &% & & A X M4 5 55 41, F A0 R4 4
& F 37 C 5% CO, R FRFa R 9%, B | 4l 40 e & 1
CO, BiFp Mg 24 h, MG B T 37 C = HM
(3% 0,.5% €O, .92% N,)4rMHE3E 6 .12 24 48 h,
Tg M A 3R,

1.2.2.2 1255 miR-655-3p Y4 i J2 43 4 Bt
BRI HUVECs, 40 0% Bl 2x10° A~/4L, 3%
FlF 96 FLAL (100 wl/fL) ,37 C 5% CO, HiF4 555
16~24 h, E4IMIC A BN 20% ~30% , 4% H 5 h SR
24 h Xt B 41 miR-655-3p LBl 4 Xt B8 41 | miR-655-3p
LY 4 . miR-655-3p 411 il 7 X HE 4 | miR-655-3p 11
il 7R 4, e rp S 24 o A A0 A AT B4 24 h
ABHE LAY 4 A A A8 B A 4 I AR 9 B
B SR 5L R B R, SRR 100 wl/ AL, H o B
PR = JB UL 55 %k ( multiplicity of infection, MOI) x 2 it %5
/G TEIG R VEEE 4 > MOI BN AN I3 Y 95 75 14 B
MU 12h AR RESFITRE, BT 37 C,
5% CO, AR 3% 24 h 5 B T =746 1 3¢
24 h, BEJG 4k 22 B T 37 C.5% CO, 5 3% 46 85 3%
24 h, FRAE MK RS S T OO0 BB T W42 45 21 4
M2 B8 8 15 B L RO 80% 247 H 4t i A= K
RAFHY9 MOI A A1E o J5 22 & e 55 . AN i s 3
AL, LRI EE 3K,

1.2.2.3 BEMSTER TAEW B A E BRIG kB8
A K HUVECs, 18 5 20 Ml %5 B2 R 5% 10° 4~/ml, 4%
T 24 fL#R ,37 C 5% CO, ¥ FA1EE 24 h, BT
G R T0% 74, A [F) 20k B 0 5 R (IR &
0.0.5.1.2.4.8 pg/ml BRI ) QR L2 15 3% 48 h, F
B RUBE T LS e 4 0 At i S A 1Y HE S 2 R I B ARk
FEVE R AR WVR B o 4 4 ML 53 o X IR+ RS 75 3K 4
miR-655-3p 8L b1 4 X HE + W52 0% 45 % 2 miR-655-3p
LY+ B R 2 miR-655-3p 1 il 77 Xof IR + I 04 2 3%
ZH \.miR-655-3p Ml )+ EE WS 5 320, R 40 MOV 5 B
T0% Ac A, ARG 43 20 5% G AR IV 12 06 7 48 ~ 72 h, X B+
M g R AL AN 4 SR AE T, T 12 S e 4 S
2% 240 D) Ay B 00 5 B o T 2 K A R U A
W FE (e MR BE ) 1/2~1/4) , 4k 2 % Y I 4 40 i F
A0t R4 3 [ B i 4 4 > 4 40 B E AT S 22 RT-
qPCR 5 Western blot %7 , -1 45 2 45 AL 1 % 19 241 iy
AR RAF . L B 3R,

1.2.3 RT-qPCR £ 4 }fd b miR-655-3p #il FOXCI |
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CXCR4 mRNA #HXf ik W 45 41 40 i, R A
TRIzol ¥ HEHUAH ML & RNA | Jf I % 5% B <DNA | 3F
17 RT-qPCR, & M K & 20 ul; SYBR Green Mix
10 wl #E 4 cDNA 2 pl, B¥E514 0.4 pl, FiF51 4
0.4 pl ROX Reference Dye (4 pm) 0.4 wl F1JG B 7K
6.8 wl, SO 2514 .95 C Fl A8 ¥ 30 5595 C A 5 s,
60 Cil k K %M 30 s,40 DG, 5197 51 miR-
655-3p 1E 1A 51 ¥ 5'-CGCGCGATAATACATGGTTAAC-
3", K18 51 ¥ 5'-ATCCAGTGCAGGGTCCGAGG-3'; U6
EM 5% 5'-GGAACGATACAGAGAAGATTAGCATGG-
3, KA 51 ¥ 5'-AATATGGAACGCTTCACGAATTTGC-
3'; FOXC1 IE [ 51 ¥ 5'-CACAGAGGATCGGCTTGAAC
AAC-3', JZ [0 5] ¥ 5'-GAGACTGGCTGGAAGGGAAGG-
3’;CXCR4 1E M 5% 5'-TGCCCACCATCTACTCCATCA
TC-3", JZ [ 51 ¥ 5'-GTACTTGTCCGTCATGCTTCTCAG-
3'; B-actin 1F [ 51 #) 5'-GTGGATCAGCAAGCAGGAGT
ATG-3" 55 #) 5'-AGAAAGGGTGTAACGCAACTAA
GTC-3', FRA LI YW A T AW TERARA G
A%, LA B-actin A1 U6 AN, R H 278 Ay A
FOXC1 .CXCR4 mRNA Fll miR-655-3p #ik &, 1 FE
ARUE 3L, LR A 3R,

1.2.4 Western blot £l 4 ffl FOXC1 CXCR4 & 14
PRIk WA A AML, R RIPA 40 48 1 24 i
RS fire 20 T, 4 RO AR AR T, SR A BCA i) & e
EHWRE, FFREHEHZ 10% SDS-PAGE #E K # 17
LUK B R, 5% M6 Rg W5 By = R BT 2 by 2 il A
FOXC1 ,CXCR4 #EH —H (R B LB 1:1 000) T
4CmE SR, R HERT Z b (M B GR
1:5000)#EHEE 1.5 h, FCE ECL 152U, B AL
1253 Mt RGEUAR , K Tmage) 5 4L P14 1F 43 B 4% 4
WK EEAE , LA B-actin A N 2, 1H5 B 098 EUM X R A
a, LEMSTER 3,

1.2.5 Ui AR R AP T e & Al A e,
i 2 1 A R R A I AR & 1107 A/ml FERD T
6 fL AR, 55 5% 24 h J5 B HEETH 4L, 300 x g, B .0
5 min, 3 F 7, A 500 wl 454 2% vh i & 2 40 0, 4%
A 5 wl Annexin V-FITC #1 PI &7, = R BG4
15 min, 9 = 240 B0 A5 A T 20 Ff 0 T SR A0 O T
(%)= T 240 M/ 20 M S E < 100% , 55 55 M 57 H
23,

1.2.6 EdU 20 038 50 A5 50 B 4 M 1 2 % iR 4%
ZH AN, JHEEE B AL 5 TR S Al A & 5% 10° 4~/ ml,
FEFPT 24 FL AR, 75 20 JfL 05 BE JS A € BE 1 47 9 EdU
TAEW SR 2 h, FEE JR 3 KR 4 2 B I

[, H & R bR B R ER 28 b W ( phosphate
buffered solution, PBS) ¥ %% & Triton X-100 i % J5 17
EdU 425 6% F 30 min, £ PBS ¥  Triton X-100
3% X PBS Pk %5 A Hoechst 3t 8 W , 5 15 RO 7
A 20 min, PBS ¥k J5 %% W MU O g, SR H
Image] EIGAL BEERAE 23 B A0 MO IG5 %, SEgeph o~
3,
1.2.7 Transwell 5C 5 ¥ il 4 jif iF %% fig WAk & 2
S R R A 1 T A S TG L 8 R R U A A B %
J92.5%x 10" 4~/ml, Transwell /N2 |2 A 200 wl
T LV 55 77 A 00 4 M B, T = A 600l
209 i 4 1T B 56 A dE SR AR 1 AR 12~24 h R B
LA L ENAM, & 4% 2 B TR B E A5 TR
o PBS Mk 3 vk 18 W ACE N W g 0 BEOE I8
K H] Image) EIR A 15K 58 11 4 41 40 J 3T 7% 0t .
gy A 3R,
1.2.8 Matrigel j 78 S 56 K I 24 B 1 B K il A8 fiE )
—20 C VKA BUH B 43 26 47 19 Matrigel i8, 7E 4 °C VK46
gl L B Sk R 96 FLAR B T -20 °C K4S B
% H 5 0 B9 A Sk AR Matrigel B8, K5 HAf 7€ 96
LA (50 wl/fL) BT 37 CHFEMMEE 1 h i HEE
[ SO A5 2 200 T I B PR O A S R R A % R R
2x10° A~/ml, # Fh T C A 8 45 35 5 Y 96 LAk
(50 wl/fL) ,4k2E1i 3% 4~ 6 h; 18] & W F g 31
FEIF 114k, R Imagel] 14540 3R F 48 11 4 41 41 Mg
BEIE s e, S HmA 3K,
1.2.9  ZOGRBEHR S B KA miR-655-3p 5 L AL A
FOXC1 ,CXCR4 M C &R R H TargetScan 4 ¥ {5 E %
AT miR-655-3p 5 FOXC1,CXCR4 JF %1 2 1] ()
45 A P A, ¥ FOXCL, CXCR4 19 3 HE 4% 19 X
(untranslated region, UTR ) i A XL 2¢ )6 25 B 4R 75 K&
psiCHECK?2 H, #4 4 #F /4 #I (wild type, WT) FOXC1
WT/CXCR4 WT #1 %€ 2% # ( mutant type, MT) FOXCI
MT/ CXCR4 MT 41 Fi ki, 43 5 % miR-655-3p #1121
Y. miR-655-3p L L ¥ %I B 5 FOXC1 WT/CXCR4
WT . FOXC1 MUT/CXCR4 MUT L% 4t & HUVECs, 1
N K SRR B 98 6 R B TG Mk U E WT-FOXC1 , WT-
CXCR4 il MT-FOXC1 ,MT-CXCR4 %%t % il % M, 52
W ERE 3R,
1.3 Gtk

*H GraphPad Prism 8.0 AT . 1
17 TORHEUE 48 Shapiro-Wilk # 56F 52 82 1E A4 10, LU
xxs e ok H Levene K 50 #F 17 41 0] 7 22 57 R K 56
2 A AT bR LLBCR RIS FEAS ¢ K 5,5 > 41 45 48 A
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SRR RN R 22081, )5 2 i, 257
FH Tukey K56, 7 25 N 55 % F Games-Howell £ 545,
P<0.05 N ESAGIFE L,

2 #R

2.1 BRAEREER &% 4 b miR-655-3p, FOXC1, CXCR4
mRNA A8 X} F ik & K

RT-qPCR Kl 25 2 B 7R, 8 E O M4 B4 6 h
ZH O BRA 12 h 4 B4 24 h ZH B4 48 h 4H miR-655-
3p . FOXC1,CXCR4 mRNA A %f 4% ik 2 4 1] B 1K H 5%
ERWA G FE X (F=128.40.13.54 .15. 94, P<
0.001) , Horp 4% B4 2 miR-655-3p I XT 2 ik 2 B B A
T A AL, B 12,24 48 h AW B AL T B4 6 h
B 48 h A THE 12,24 h L, ZF A ST
(¥ P<0.05), B4 12 h 41 FOXC1,CXCR4
mRNA FXT 36 35 5 B 8 7% 0 A0 F B4 6 h
ZH B4 24 h 20 FOXC1 mRNA A X 363k 0 55 T 9% &
X IR ZH AR T4 12 h 40, CXCR4 mRNA #H X 2 ik &
TR AR R A B 6 h 4, B4R 48 h 41 FOXC1
mRNA A X & ik & ik T Bt %0 12,24 h 4, CXCR4
mRNA AH X 35 & & T 5 A X B4, (IR T 6% 24 h
W, EZRHAGITFE (P P<0.05) (£ 1),

£1 HAMKE miR-655-3p FOXC1 CXCR4 mRNA
X RIE B E (x2s)

Table 1 Comparison of relative expressions of miR-655-3p,
FOXC1 and CXCR4 mRNA among different groups (x=s)

2157 FEAR  miR-655-3p" FOXC1 mRNA* CXCR4 mRNA "
WEX A 3 1. 00£0. 08 1.02£0. 22 1.03+0. 30
B 6 hd 3 0.70+0. 08* 1.21+0. 13 1.40+0. 16
B 12hdl 3 0.22£0.02*"  2.00+0. 43 2.30£0. 45"
B 24 hdl 3 0.13+0.01"*  1.53+0.27* 3.00+0. 41
B 48 hdl 3 0.41+0.12*** 1.08+0. 18" 1.91+0. 80"
FAH 128. 40 13.54 15.94
PE <0. 001 <0.001 <0. 001

T A IR AL B, U P<0. 055 SRR 6 h 41 B, " P<0.05; 5 ik
12 h LB, P< 0.05; SR 24 h A H A, 'P<0. 05 (#: BRIy
ZOHT, Tukey KE 88 ; = ;BN E 7 224007, Games-Howell K553)  miR ;13
/N RNA;FOXC1: LSkAE# 1 C13CXCR4 LR F 3214 4

Note: Compared with the normoxia control group, “P<0.05; compared
with the 6-hour hypoxia group, "P < 0.05; compared with the 12-hour
hypoxia group, P<0.05; compared with the 24-hour hypoxia group, ‘P<
0.05 (#: One-way ANOVA, Tukey test; *: One-way ANOVA, Games-
Howell test) miR: microRNA; FOXCI: forkhead box protein Cl;
CXCR4: chemokine receptor 4

2.2 BREBIM L4 FOXC1 CXCR4 & 1 A X 3 ik
i

Western blot Al 45 3R B 75 | & & X B4 540 6 h
O BRA 12 h 4 B4 24 h 4 B4 48 h 4H FOXCI
CXCR4 2 A AH X 32 35 i 4 0] B A L 3 22 R 3 A e i)
FE X (F=88.22.245.70,3) P<0.001) , H 4 k45
2 FOXC1 2 PR R 223k o B s T S0 B4, k4R
24 h H i T k% 6 h 4, Bl % 48 h ALK T 6k 4 12,
24 W, Z R A ITFEE L (I P<0.05), HEA
12 h 41 CXCR4 B [ AH X 2% 3k 2 & 8 00T B 41 A
AR 6 h AL B 24 h 4L TR SO IR A RN B 4R 6
12 h 21, 648 48 h 2H i T A0 BZH A 4R 6,12
24 Wl , EZR A GIFFE XL () P<0.05) (K 1,
*2),

e B B B B ARy
X} 2 6h#l  12h4l  24h4l 48hel  FHHE

|
FOXC1 57 000

43 000

B-actin

1 %% FOXC1.CXCR4 EAHRIEBEKE S & RALLK,
B4 12,24 48 h 41 FOXC1 . CXCR4 & M 447 K R3] FOXC1: X
SKHEZE 1 C1;CXCRA L IF T 321K 4

Electrophoretogram of FOXC1 and CXCR4 proteins

expression in different groups

Figure 1
Compared with the normoxia control
group, the gray scale of FOXC1 and CXCR4 proteins bands increased in
12-, 24-, and 48-hour hypoxia groups FOXCI: forkhead box protein
C1l; CXCR4: chemokine receptor 4

x2 &KMHAMK FOXC1 ,CXCR4 EH
HITRIEELE (x2s)

Table 2 Comparison of relative expressions of FOXC1

and CXCR4 proteins among different groups (xz=s)

215 FEA FOXC1 CXCR4

H AN R 3 1. 00+0. 00 1. 00+0. 00
W4 6 h 4 3 1.41£0.12° 1.08+0. 10
B 12 h 4l 3 2.12x0. 08" 1.61£0. 02"
B 24 ho4l 3 2.37£0. 1% 2.00+0. 03"
46, 48 h 41 3 1.75+0. 14** 2.10+0. 07"
F 18 88.22 245.70

P 1A <0. 001 <0. 001

W A BRALH B, P<0. 055 5 84 6 h 41 H 82, PP<0. 05; 5 it
4012 h L HLEE,P<0.05; 5 B4 24 h L 1LEE, " P<0. 05 (P K 7 22 4%
BT, Tukey Ki35) FOXCI1: X kHEZE A C1;CXCR4 . #LHF3Z 1k 4

Note: Compared with the normoxia control group, “P<0.05; compared
with the 6-hour hypoxia group, "P < 0.05; compared with the 12-hour
hypoxia group, P<0.05; compared with the 24-hour hypoxia group, ‘P<
0.05 (One-way ANOVA, Tukey test) FOXCI1: forkhead box protein C1;
CXCR4: chemokine receptor 4
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2.3 BN Y HUVECs JE 52 UK

MOI =50, 18 /55 2 1 Yt 48 h H 28 5 1w 5 2K i 1k
) HUVECs &% {4 5 6 8 1 R 0k F B R%
27 80% H HUVECs A KRS R4, H T )5 25 W
(E2),

100 pm 100 pm
P AL

100m

B2 18%E% HUVECs 48 h £ E (X100, 45X =100 pm)
A B:miR-655-3p UM A KL KB  C D.miR-655-3p il
FILHZE R R W37 B8 HUVECs . AJBF e ik P9 B2 40 2 miR ; 330/ RNA

Figure 2 Images of HUVECs transfected with lentivirus for

48 hours (x100, scale bar=100 wm) A, B: Fluorescent images and

bright-field images of miR-655-3p mimics group C, D: Fluorescent

images and bright-field images of miR-655-3p inhibitor group HUVECs:

human umbilical vein endothelial cells; miR: microRNA

2.4 MEHFFFEY HUVECs J5 45 41 miR-655-3p &k &
b5

RT-qPCR 45 7R, 648 24 h XF 20 | miR-655-
3p LY X B4 miR-655-3p Ll #) ZH . miR-655-3p
PP 0% B2 miR-655-3p il 77 41 miR-655-3p AH X}
FEIRFA BN 1.0420. 36 1. 30+0. 09 .505. 80£52. 79
1.20+0.08.,0.01=0. 01, 41 [a] B & L5 G it #2 X
(F=274.40,P<0.001), H i miR-655-3p {1 4 41
miR-655-3p X RIA/W B m THRAKAH, 2584
Guil=:E (¥ P<0.001) (K 3),
2.5 B EEFEY HUVECs J5 441 FOXC1 ,CXCR4 &
MRk R

Western blot ¥ il 4% SR & 75, B4 24 h X R4 |
miR-655-3p 8L &1 4 %F & 41 . miR-655-3p L &l 4 41 |
miR-655-3p 1 # 7] XF M8 20 . miR-655-3p 1 i 7| 41
FOXC1 ,CXCR4 5 [ AH X 2 34 o 21 [A) SR L 5 25 S 1
B L (F=58.49 31.09,%) P<0.001) , H ik
24 h XF B 4L miR-655-3p fUALL 4 XF HE 4 . miR-655-
3p 0 77 % B 41 FOXC1 ., CXCR4 5 (A % 26 1k 5
5 T miR-655-3p LRI 4L, B B AKX T miR-655-3p )

MFIA, 2Z R WA G2 E L (¥ P<0.05) (K 4,
#3),

600

400

200
15 A a a

miR-655-3p H Xt ik 4

1 2 3 4 5

El3 BREEHF HUVECs J5 & H miR-655-3p RiIZEBLEK F=
274.40,P<0.001. 5 miR-655-3p L A# 41 L %5, P<0. 001 ( 24 A %
J5 25301 Tukey #5050 =3)  1:6k% 24 h X B4 ;2: miR-655-3p
1%t BB 453 . miR-655-3p AL 41 ;4 : miR-655-3p 1 i 5 % B 40
5.miR-655-3p Ml F) 20 HUVECs: A ¥ & bk P ¢ 40} ; miR ; % /)N
RNA

Figure 3 Comparison of miR-655-3p expression in HUVECs among
different groups after lentiviral transfection F=274.40, P<0.001.
Compared with the miR-655-3p mimic sgroup, “P <0.001 (One-way
ANOVA, Tukey test; n=3) 1: 24-hour hypoxia control group; 2:
miR-655-3p mimies control group; 3: miR-655-3p mimics group; 4:
miR-655-3p inhibitor control group; 5: miR-655-3p inhibitor group
HUVECs: human umbilical vein endothelial cells; miR: microRNA

x5
! 2 3 4 5 TR

CXCR4 39000

Bractin | ; . 43000
3 B

4 BRBHLELMEFOXCL CXCR4 EAKREBKE miR-
655-3p UL 41 FOXC1,CXCR4 K [ 4577 K A % 3 Atb 2 W9 b 0ok 5%
miR-655-3p #5141 FOXC1 ,CXCR4 & 4 4% 0 B 45 Hofth 21 0 i 548
B8 1B 24 h X IE L 2. miR-655-3p LX) IR 4H ; 3 miR-655-3p
ALY 45 4 miR-655-3p 0 il 30) %o 45 5 miR-655-3p 410 4 55 20
FOXC1: X LHERE 1 C1;CXCR4 B IL I F 521 4;miR . i/ RNA
Electrophoretogram of FOXC1 and CXCR4 proteins
expression in different groups after lentiviral transfection The gray
scale of FOXC1 and CXCR4 proteins bands in the miR-655-3p mimics

Figure 4

group was significantly lower than that in other groups, and the gray scale
of FOXC1 and CXCR4 proteins bands in the miR-655-3p inhibitor group
was significantly higher than that in other groups 1: 24-hour hypoxia
control group; 2: miR-655-3p mimics control group; 3: miR-655-3p
mimics group; 4: miR-655-3p inhibitor control group; 5: miR-655-3p
inhibitor group FOXCI1: forkhead box protein C1; CXCR4: chemokine
receptor 4; miR: microRNA
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®3 BREFLFEHMAM FOXC1,CXCR4
BEEHENRIZSILR (xxs)
Table 3 Comparison of relative expression levels of FOXC1
and CXCR4 proteins among different groups

after lentiviral transfection (xzs)

20 51 FEA G FOXC1 CXCR4
B4 24 hoxt R4 3 1.00+0. 00 1.00+0. 00
miR-655-3p SMUP X IRZH 3 0.970. 04 0.92x0. 01
miR-655-3p L1 41 3 0. 62+0. 04" 0.56£0. 13"
miR-655-3p Ml X A 3 1.13+0.05 1.14£0. 08
miR-655-3p 1 il 57 41 3 1.73+0. 19" 1.57+0. 20"
F1{E 58.49 31.09
PE <0. 001 <0. 001

WS H A 24 h X IEAH FE AL, P<0. 0155 miR-655-3p 011U ¥ %f A 26
HEEz, " P<0. 0555 miR-655-3p il il 7 X B 41 L 552, P<0. 01 (ZA P % J7
ZEO3HT, Tukey £ 50)  FOXC1: X KHEZ 4 C1; CXCR4: ¥k N F 52 1k
4;miR : f#/ RNA

Note: Compared with 24-hour hypoxia control group, “P<0.01; compared
with miR-655-3p mimics control group, "P<0.05; compared with miR-655-
3p inhibitor control group, “P<0.01 (One-way ANOVA, Tukey test)
FOXCI: forkhead box protein Cl1; CXCR4: chemokine receptor 4; miR:
microRNA

2.6 1EIREEFY HUVECs J5 4% 440 M i T % L i

i 4 A AR A T 25 S R, B4R 24 h X RE 4
miR-655-3p £, L ¥ % B8 41 . miR-655-3p L1l ¥ 4 .
miR-655-3p il 7 %F B ZH  miR-655-3p # il 71 41 4 it
AT R (20.44+1.07)% . (23.54+1.98)% .
(32.91+1.33)% .(19.86+0.51)% . (11.25+0.46) %,
BRI 2R A 5T B L (F=124.80,P<0.001),
Hor 5 miR-655-3p U9 B 41 L #5 , miR-655-3p 1)
L)AL A0 ML T35 38 5, 5 miR-655-3p 41 il 77 X HE 21
b3, miR-655-3p #11 1fill 77 241 40 Bt 0 T R B AL, 25 =7 48
HEir7E L (¥ P<0.05) (K 5) .
2.7 1BINEEFE Y HUVECs J& 4% 2H 40 Jf 34 5 oK L A%

EdU 40 At 3 58 3 560 25 L Wow | Bt 48 24 h X B4
miR-655-3p L Bl ¥ %} BB 24 . miR-655-3p L1l ¥y 41 .
miR-655-3p # il 7 Xt B ZH  miR-655-3p # 4ill 71 41 41 it

(F1)[A] 21-3.LMD : FL1 Log/FL3 Log (F1[A] 22-2.LMD : FL1 Log/FL3 Log

Annexin V-FITC @
E5 BFREFLEERARIEMBE A% 24 h XFEA B:miR-655-3p B B4 C.miR-655-3p BAMIA D . miR-655-3p 1l i 31 %t A
41 E:miR-655-3p MHIHILL  PIBULPTBE ; FITC . BT EUME 26 miR . /M RNA
Figure 5 Flow cytometry analysis of cells in different groups after lentiviral transfection A: 24-hour hypoxia control group B: miR-655-3p mimics

BT 10 10 10
Annexin V-FITC @

(F1)[A] 35-2.LMD : FL1 Log/FL3 Log

. m .: 0
Annexin V-FITC @

Ha5E A4y 9 K 0.44+£0.03,0.38+0.12,0.15+0.02,
0.40+0.05.0.69+0.06, MK LI £ F A G il 2#E X
(F=30.19,P<0.001), H i Ht4 24 h X /4 miR-
655-3p LY %] HE 2 miR-655-3p 41 il 7] %ot HE 25 41 iy
B 5 SR B T miR-655-3p U4, 1 B A% T miR-
655-3p Mk, 2 R WA R E L (¥ P<0.05)
(K6.7),
2.8 IR YY HUVECs J5 45 40 40 i i B I 3 s e
BLRE ) H A

Transwell i % 52 5 & Matrigel W AL I 4h R
LR 24 h X BB 4] miR-655-3p 8L 8L 4 % BE 4 |
miR-655-3p 8L L ¥ 41 . miR-655-3p 1 il 7 X} B8 40 |
miR-655-3p 11 i 77 2 1T B 40 i 250 B2 45 s 504 m) R Ak
R ERWAE G I % E X (F=15.02.58.91,3 P<
0.001) , H- P Bt 4 24 h %} BB 40  miR-655-3p L L4
X R miR-655-3p il 77 XF B8 40 AT 7% 4f il % M
JE B T miR-655-3p LB 4, B WA T miR-
655-3p Ml R4, 22 5 A Ge it 2 L (34 P<0.05)
(K 8,%4),
2.9 WL EEER G A5 R

A YE B RN 25 5 B R, FOXCT Al CXCR4
) 3'UTR X AF7E miR-655-3p 1% 4L 45 4 o 5 #0 [i] 2 471
5'-UGUAUUA-3’, miR-655-3p 8L {14 Xf B& 41 Fl miR-
655-3p LI ¥ 40 WT-FOXC1 %% 5% & i 1% 7 20 91 M
12.18+2.70.3. 69+0. 48, MT-FOXC1 %%t % Mg 1 £ 43
BN 5.94x1.34 5.56+1.67, WT-CXCR4 5¢ ¢ K B i
PESFI R 7.87+1.23 .3.46+1. 43, MT-CXCR4 ¢ )6 %
Wit 35 P2 99 R 5. 81+1.57 5. 57+0. 85, miR-655-3p ¥
P4 WT-FOXC1 il WT-CXCR4 9% % & i 1% 1 W i
fiXF miR-655-3p BUUYI X HRAL , 22 R ¥ A G it F = L
(1=5.37.4.05, ¥ P<0.05), 2 4 MT-FOXC1 #I
MT-CXCR4 ZOCE MG PE L R 2 R LGt & X
(1=0.30.0.23,4 P>0.05) (& 9) .,

(F1){A] 21-4.LMD : FL1 Log/FL3 Log (F1)[A] 12.LMD : FL1 Log/FL3 Log

1m0
Annexin V-FITC

100 FL [
@ Annexin V-FITC @

control group C: miR-655-3p mimics group D: miR-655-3p inhibitor control group E: miR-655-3p inhibitor group PI: propidium iodide; FITC:

fluorescein isothiocyanate; miR: microRNA
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0.8 abe

:

I =

® 200 pm 200 wm "

]

juza)

£ T2 s 4 s

§ E7 BRS%L HUVEC ERAMMK

= )

= BEELLE  F=30.19,P<0.001. it

2 24 h KR4 B, P<0.015 5 miR-

=l 200 pm 200°wm ‘ N

E 655-3p LI T BR 4 L 45, P<0.05; 5
miR-655-3p #Miil 5 %F BLZH L%, © P<0. 01

jmaa)

£ (WL %7 2 0 BT, Tukey o sn =3)

= 14 24 h 3 BE 452 miR-655-3p 4212

- Yyaf B2 5 3. miR-655-3p 8L {81 4 40 ; 4.

< oy miR-655-3p il 77 %) B 4 55 : miR-655-3p

= 200

e o WA AL HUVECs: A # Bk i i 40
M2 s miR : /) RNA

Figure 7 Comparison of HUVECs
proliferation rates among different

o
oy

groups after lentiviral transfection F=
30.19, P<0.001. Compared with the 24-

miR-655-3p il 71

200 pm 200 jum
—_

hour hypoxia control group, “P < 0.01;
compared with the miR-655-3p mimics

gz\ control group, "P <0.05; compared with
‘%E_ the miR-655-3p inhibitor control group,
E “P<0.01 (One-way ANOVA, Tukey test;
% 200 pim 200 pm 200 um n=3) 1z 24-hour hypoxia control group;
i W 2: miR-655-3p mimics control group; 3:
E6 EBRESHFLEEHAEIU AMBAENKE (x40, R =200 pm) HEZZRHECRG(E miR-655-3p mimics group; 4: miR-655-3p
DAPL) , 458 40 L 5L 20 (498 (& EdU)  EdU : J J5 s e Ji0 08 2814 s miR « 3/ RNA inhibitor control group; 5: miR-655-3p
Figure 6 [EdU proliferation fluorescence photograph of cells in different groups after lentiviral inhibitor  group HUVECs:  human
transfection (x40, scale bar=200 pm) The nuclei were blue fluorescence (DAPT), proliferating cells umbilical vein endothelial cells; miR:
were red fluorescence (EAU) EdU: 5-ethynyl-2'-deoxyuridine; miR: microRNA microRNA

miR-655-3p 411 il 351 %t miR-655-3p 11l 71 41
T T T 1] .-.'__-".I" e - ~

bosime

Transwell XTS5
L‘I

iy

rigel U K

Mat

B8 BRERLASAMMIBEMERMBEE (X100, =100 pm) miR:#H/N RNA
Figure 8 Migration and tube formation photographsand of cells in different groups after lentiviral transfection (x100, scale bar=100 pwm) miR:
microRNA

BN B R B G B T B T OE ROR I I A

HUVECs HA 1 40 i o fE, & 57 it 5080 B9 KL 41 {4 4

LA 4 AR J 98 B BEOR VR B0 LA N BCAHANIL 22 3l ONV BIOREE 45 T ORIl 30 B, I 4R o8 08 1 1

A B BRI R R A AL RS B A B R T Y SO R R AR A AR AL A )
B MV 5 I A R TE O A E M I R IE A il R AR OB K AT ST Ik A B S HUVECs 4 A

3 Wit
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*4 SEIBMABPBREREMIEEE
(xxs,1/100 5 EF)
Table 4 Comparison of the number of migrating cells and
tube formation among different groups

(xzs, cells/100 xview fields)

45 HAR TR B A
48 24 h o6 R4 3 345.3+119. 1 281.7+16. 80
miR-655-3p UMY 4 B2 3 351.0+132.2 239.3+16. 07
miR-655-3p LBl 4 41 3 86.67+13. 58"  110. 7+4. 73"
miR-655-3p MHIFIXF IR 3 380. 0+50. 69 301. 7£52. 04
miR-655-3p I il 51 41 3 612.0£15. 00"  568.7+62.14™"
F1{E 15.02 58.91
P{E <0.001 <0. 001

W S EE 24 h R4 EE,*P<0.01; 5 miR-655-3p 808l 4 XiF MR 41
He s, " P<0.001;5 miR-655-3p 4 i3 X 40 L4, P<0. 05 (S & )y
Z T, Tukey K2 %)  miR /)y RNA

Note: Compared with hypoxia 24-hour control group, “P<0.01; compared
with miR-655-3p mimics control group, "P<0. 001; compared with miR-655-
3p inhibitor control group, ‘P <0.05 (One-way ANOVA, Tukey test)
miR: microRNA

Position 484-491 of CXCR4 3" UTR §° UACAGUGUACAGUCUUGUAUUAA..

11
hsa-miR-655-3p 3 UUUCUCCAAUUGGUACAUAAUA

LUAUAAAAAGGGAAACUGUAUUAA,
THITL @
UUUCUCCAAUUGGUACAUAAUA
w=miR-655-3p LA X BE 4]
©=miR-655-3p 20

Position 629-636 of FOXCI 3" UTR 5°

hsa-miR-655-3p 3
mmiR-655-3p LI %] HE 4
i 5 - SmiR-6355-3p LA

= 20

5 10

a

AR 9 ZR Tl I 1
= IS
A2 G

WT-FOXCI MT-FOXCI WT-CXCR4 MT-CXCR4 @

B 9 miR-655-3p Xt FOXC1 #1 CXCR4 W 3B @ F#EM A:miR-
655-3p 5 WT-FOXC1 F1 WT-CXCR4 3 P § (] 45 45 £ £ B: miR-
655-3p LAY X HE 20 A1 miR-655-3p L4 41 FOXCI Al CXCR4 ¢
FEBHEE S 5 miR-655-3p SUBIX B 41 HL %L, ¢ P<0. 05 (7.
FEAC ¢ 8% ,n=3) CXCR4: L F 2Kk 4;FOXCL: XL HER A
C1;UTR AR5 X s miR 3/ RNA W BF AR MT - 58 A8 7Y

Figure 9 Targeted regulation of FOXC1/CXCR4 by miR-655-3p
A: Targeted binding sites for miR-655-3p to WT-FOXC1 and WT-CXCR4
genes B: Comparison of the luciferase activities of FOXC1 and CXCR4
between the miR-655-3p mimics control group and the miR-655-3p
Compared with the miR-655-3p mimics control group,
CXCR4: chemokine
receptor 4; FOXC1: forkhead box protein C1; UTR: untranslated region;

mimics group

"P<0.05 (Independent samples t-test, n = 3)

miR: microRNA; WT: wild type; MT: mutant type

B CNV A8 45 7 AN [l vk BE 19 22 38 3R R 1 B %
W, R BRI HUVECs % R 28 K 40
WY R, UE BH 22 B 2% 0] 7E 40 I K S 90 i A A B
Zou %51 ﬁﬁ*@@%{k%ﬁ((lo(ﬂz) Bl SRR R & B
CoCl, AI i JFA HUVECs [8) J5i 40 JL A% 9 («-SMA |
V8 3 A R Snail ) (9 35, T I Y 40 M AR A

(CD31 ., M 81/l 2 1) 1Y 4R 3k, T 4 5 J5t 4R
HUVECs ¥45 FiEF g )1 . AT FEH H# HUVECs 6l 4
RERY 3 o P2 B 5% Yy, 1 33k /T HUVECGs ' miR-
655-3p 7K, AT W EEH A= W 24 ok A

miR-655-3p TEJAE & A A SR, s SR 5 =
?‘-la(hypoxia inducible factor-la, HIF-la) TE B 2 3R
e LR AR R B A A Y AL, Chen %52 BF 58 R W,
N A T) 78 5 240 i St VR A 200 it A1 20 6 #5417 miR-655-
3p, A58 3 LMO4-HDAC2 %l K 3% HIF-1o, 3823400 7 £
B UERE IR AEE 2 B miR-655-3p A 1 il 8 A=
LA A BRI S 200 % % B /R S HR WL miR-655-
3p Z 5P CNV M BT, A SE86 45 21 R | 4
24 h 40 HUVECs 1 miR-655-3p 2 ik T %5 H: Al e 42 it
B ZAAG . DI, 7EBR4 24 h () HUVECs R 1718 5% 7
5% miR-655-3p , 1k Kk T ¥ miR-655-3p J5 X
HUVECs 4 i 8 1= 3 5 3 8 F1 R4S fig 70 i s e, 5
VERT DA T80 1 90087 AR A TR B F B, AR SR 25 R
FW] 564 24 h XPIRZH miR-655-3p LBl X B4 |
miR-655-3p 1 7 XJ B8 20 L 45, miR-655-3p 80014 41
20 B TR B T e A R B GRS A TR e
BH 6k 55 , miR-655-3p # 4fil 7 4 45 2R 5 Z # =,
I, A O 5% 45 R R W, ) % 55 miR-655-3p A 2 &
HUVECs 4 Jfa 78 7= 2 5 410 i 4 J 384 78 3 #8548 0B
BLRE ST, 42 7R HORT B8 AR B A 1l TR ik AR b K A
EHT .

FOXC1 J& —F % SR 1, 78 /0N U b 28 085 ok U5 11
[E) 72 B 4 i b 5 FOXC2 P IR &4 4E 38 3 9615 Wt
U IMARRNEFES KA A NE
D TH L, FOXC1 7 Sl 480 N 2 4t Af A 2 e i 00 JUL 8 4
Je T R AR 5 R T B, BN P B A LA T
N7 IKER T €28 A A G R €7 A S S
N R 4L FOXCL Y 2 2 3K 412 F 18] 58 5T 1 44 i 1) 77
T AT A i A R i — 2 5T R W, FOXCI %
A T B RS AR A TR R Y A 3 A
P9 A8 20 AR R R4 I L 28 UE S, CXCR4
Pic % 35 I 40 B 437 A PR A g S0 XSS b 38, R
2 A A 0 S % T R ST A bR i S5 4 i v, CXCR4
A7 T8 R R 0 40 M b LR AR I e {2 i CNV BB
B BRI kB, 2 B 2 R A B B R BRBE R
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TR TR AR B A BRI E R T — BT
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CXCR4 #iLZ Wi T+ , FOXC1 il CXCR4 mRNA 43 51
TEGRA 12 .24 h Fik & ,FOXC1 Fl CXCR4 & H 441
TEBRAA 24 48 h Rk, L, AN A 78 JE R KT i
R K OF | B Bl 48 ] ZE K miR-655-3p #2345 B
KA, M FOXCI F1 CXCR4 £ 35 ¥ B 7t &, X
HUVECs %% 4418 95§ 2 miR-655-3p, 4% & M 2¢Ot & i 4
A JE P 5250 56 IE , FOXCL Fl CXCR4 9 3'UTR X f77E
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A MY A
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