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WE  ZAFARIEIT T circGFRAA £ FUR X X (RA)HE B AL 4 4 i (SFs)38 7. & #Fwiz
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Study on the Mechanism of circGFRA1 Targeting miR-642a-5p to Regulate the Pro-
liferation, Migration and Invasion of Rheumatoid Arthritis Synovial Fibroblasts
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(‘Department of Joint Surgery, 940 Hospital of the Joint Logistics Support Force of the Chinese People’s Liberation Army,
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Abstract This study investigated the effect of circGFRA1 on the proliferation, migration and invasion
of RA (rheumatoid arthritis) SFs (synovial fibroblasts) and its possible mechanism. The synovial tissues of 39 RA
patients and 39 patients who have knee joint trauma and have no other joint abnormalities were collected. The
expression of circGFRA1 and miR-642a-5p in the tissues were detected by qRT-PCR. RASFs were isolated and
cultured in vitro. After RASFs were transfected with circGFRA1 small interfering RNA or miR-642a-5p mimic,
or co-transfected with circGFRA1 small interfering RNA and miR-642a-5p inhibitor, CCK-8 method, scratch test,
and Transwell chamber detected cell proliferation, migration and invasion. And the expression of Ki-67, E-cadherin

and N-cadherin protein in the cells was detected by Western blot. The dual luciferase reporter gene experiment
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verified the regulatory relationship between circGFRA1 and miR-642a-5p. The results showed that the expression

of circGFRAL1 in the synovial tissues of RA patients was significantly higher than that in normal synovial tissues

(P<0.05), but the expression of miR-642a-5p was significantly lower than that in normal synovial tissues (P<0.05).

After down-regulating circGFRAT1 or up-regulating miR-642a-5p, the D value, scratch healing rate, invasion num-

ber of RASFs, the protein expression of Ki-67 and N-cadherin in cells were all decreased (£<0.05), but the protein

expression of E-cadherin was increased (P<0.05). circGFRA1 could target and negatively regulate miR-642a-5p in

RASFs. Down-regulating miR-642a-5p reversed the effect of down-regulating circGFRA1 on the proliferation, mi-

gration and invasion of RASFs. Taken together, circGFRA1 may promote the proliferation, migration and invasion

of rheumatoid arthritis cells by targeting and negatively regulating miR-642a-5p.
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FRA /N T3 RNA(si-circGFRA 1) 2 B ¥ %t 18 7 471
(si-NC). miR-642a-5p U4 (mimes) A 711 i] 77 (anti-
miR-642a-5p). KT [T F1(miR-NC) K $1 il] 571 [H
PE X} 18 5] (anti-miR-NC). B 25 B (WT) S 58 48 7Y
(MUT)circGFRA17%¢ ' 2% B 5 5 R 804k 39 W H
ETAMTEARA.
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1.3.1 gRT-PCRi%A4& ) circGFRA 142 miR-642a-5p %
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F#RASFs. ¥ IREUPRA B #H (I8 AL U F AR BY
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Table 1 Primer sequences

[ ot il

Gene Upstream Downstream

circGFRA1 5'-GTC GTG CTG AGG CGC GAT C-3' 5'-CGT GAT GCC TGA CCT AGC CG-3'

GAPDH 5'-AGA AGG CTG GGG CTC ATT TG-3' 5'-AGG GGC CAT CCA CAG TCT TC-3'
miR-642a-5p 5-GCG GTC CCT CTC CAAATG T-3' 5'-AGT GCA GGG TCC GAG GTA TT-3'

U6 5’-CTC GCT TCG GCA GCA CA-3' 5'-AAC GCT TCA CGA ATT TGC GT-3'

10%fi5 2 1fiL & MDMEME: 75 W1, #4# £225 em?K; 77
RS 9% . R AT Al & 2 85% 45 A5 B, R (T Ak,
FEARREFE, B3~6AR 41 T BA R 525

133 @mieds g T 6FLAR FHEFT 2.5 mL RAS-
Fs(5.0x10*/ /mL), §57% 24 h, 7 3E. 4 Lipo-
fectamine™ 2000147 73 %1l 5 si-circGFRA 1 (si-circG-
FRA14). si-NC(si-NC41). miR-642a-5p mimics(miR-
642a-5p 21 ). miR-NC(miR-NC#41). anti-miR-642a-
5p(miR-642a-5p 41 ). anti-miR-NC(anti-miR-NC 4 ).
si-circGFRA1. anti-miR-642a-5p(si-circGFRA 1+anti-
miR-642a-5p 2l ). si-circGFRA1 I anti-miR-NC(si-
circGFRA 1+anti-miR-NC 445 & RS, 435
6L A, FFLIIA100 pLikF. 37 °Ci%E 4253
H12 hfa, MR ER, AT TR, HiE
7724 h, qQRT-PCREAGIMI4H AL circGFRA 138 miR-
642a-5p Rk 15 LU IE 4L JL i R

1.3.4 CCK-8:kAbmltmiegss T 965Uk -7 il #:
0.2 mL si-circGFRA14H.. si-NC#. miR-642a-5p4..
miR-NC 4. si-circGFRA 1+anti-miR-642a-5pZH Al si-
circGFRA 1+anti-miR-NCZH 41 i =344 (5.0x10*4> /mL),
}9724 hJa, N0 uL CCK-8, 37 °CHF &2 h, FHEEFRX
S - LG %5 B (D) E -

1.3.5 XPRFERAM 4TS TR0l
2.5 mL si-circGFRA141. si-NCZ1. miR-642a-5pZH..
miR-NC 4. si-circGFRA 1+anti-miR-642a-5pZ1 1 si-
circGFRA 1+anti-miR-NCZ 41 g B3 (5.0x10* 4™ /mL),
37 CCHEEZEM B4 h, FF R T EA MM 6L
R B R 200 pL ) #7045 A Sk R 26 A0 P AT (1)
YRLL, AT RIIR AL (0 41 B B A, D= 2k 4 2k 2 (]
IR, I HAd Ady e TEMNNSE AR IR G &4
F59%24 h, M8 EIR TR OGHAT I &, FFC N da e
KR 852 (%)=(do n—daa )/ do < 100%

1.3.6 Transwelli& M| 402422 MatrigelJ& 5 i
BAE4 °CUKFE R, il 55 T Transwel /N E /) B, B

SR . AR5 2 HIEL100 pL si-circGFRA 14 . si-NC4
miR-642a-5p 4. miR-NC 4. si-circGFRA 1+anti-miR-
642a-5pZH M si-circGFRA 1+anti-miR-NC 20 £ i B ik
(5.0x10* ™~ /mL)n & _E %=, 5H500 pLoE R 7Rl
ZET =, 859824 hig, R, o2 R
Y 20 a5 52 20 min, SR )5 B T 45 i R QL i e
15 min. HPBSIEUE)G, BB MEE, 114,

1.3.7 &GPk st F Ki-67. E-cadherin
#2 N-cadherin & & & & H 7L T 6Lt H o3 Al Fh
2.5 mL si-circGFRA1 4. si-NCZ1. miR-642a-5p 4.
miR-NC 4. si-circGFRA 1+anti-miR-642a-5p ZH Al si-
circGFRA 1+anti-miR-NCZH 41 g 2297 (5.0x10* 4~ /mL),
159524 e, FRIPAZLAR (400 wL) i A BUSEE 21 1)
S 6 H S A0 B B AT ER A SR BE AL SR A
HIBCA RS 58 75 2 04T I - 2 240 e R i 2 F o 11
4 Mo ¥R 5, 17SDS-PAGEH ¥k )= M.(40 ngfs H) )5 %
ZPVDFJE, HI5%/5 5495137 °CE A2 ho T4 °C
VKEE R B A B FE 5 4101 000/(Ki-67 E-cad-
herin. N-cadherin. GAPDH—#ii% & X 7%, ¥ehd)a,
TEE TR N2 000/ L EH R =P = EM E
1 ho 1 hJ5 40 N INECLE 5, 3 FH Image) 84 14
I3 BT 8 LA L PR 2% I DR Bl AR K B R
1t )2 Ki-67. E-cadherin. N-cadherinffi%f GAPDH
MR IE

138 MEAZERELR XK FofliEs
2.5 mL RASFs(5.0x10*4> /mL), }55% 24 h, Fik5 5,
¥ Lipofectamine™ 2000 7] 73 %Il 5 WT-circGFRA1
miR-642a-5p mimics. WT-circGFRA1. miR-NC.
MUT-circGFRA1. miR-642a-5p mimics. MUT-circG-
FRA1HImiR-NCAHZS & IR T, 73l n 264l H,
FLIIAT100 pLik 7. ELR E 12 b, & FEER &
B ESTE, FEMANERRE TR T 37 CCAR LI . 1
FR24 hfg, FEEFRM, KA ARAT 24 A0 3, 3 500 r/ming
10 mino HX20 pL FiEW, 1100 pL 1x &gk d sl
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B 7 FR RN, T AR, %o K HURIIRE B 7 e i J
HEATREI . DAL K /i B 2 0 B (1 B R s 4 e
PG EEE .
1.4 ZE9HH
SPSS.22. 0 AT At F rHr. 1FE BURLEA
BB bR E T2 (vs) R . RASBH IS IE %
TR ZH 21 circGFRA 1A miR-642a-5p 214 i HL 4%
PL K si-NC4.. si-circGFRA14]. miR-NC4. miR-
642a-5p4 . si-circGFRAl+anti-miR-NC4. si-
circGFRA 1+anti-miR-642a-5pZH & M FE k(1) L)
FAMSTAREA A B o LLP<0.05% R 2 3 Gt 5 L.

2 H#R
2.1 circGFRA1FImiR-642a-5p7ERA & Y FRIA
1B
RABEZIE KA hcircGFRAII XX &N
(4.85+0.44), B 1EH 1 20 2 circGFRAT I R IA &
(1.00+0.09) {2 & Tt 751(1=53.535, P<0.05, E1); RAE#
15 1 2H 23 i miR-642a-5p ) 1A & 24(0.38+0.04), 4
1E 5 1 I 2H 2 FhmiR-642a-5p ) i £:(1.00£0.07) 5
F A% (1=48.025, P<0.05, K1),
2.2 T iHcircGFRA1XTRASFsiE5E IS4
si-NCZH fl si-circGFRA 1 41 RASFs 7 circGFRA 1
[ 232 B 43 3l A (1.00£0.00) (0.27+0.03), si-circ-
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GFRA1 # circGFRA 13I8 & si-NCAH W 3 T 1
(t=73.000, P<0.05, K2Ff1%2). si-circGFRA1Z14
DAE J 21 g 1 Ki-67 5 [ 3k Fsi-NC AL 33 & 3 PG
(P<0.05, E2F1%2),
2.3 THcircGFRA1STRASFsiT 2 F1R ZEHI S0
FHEE T si-NC 41, si-circGFRA 141 i Rl JR &
R, AZZEE I A N-cadherinfs [ % 145 2 B &%
fK(P<0.05, EI3F1%23), [FlA E-cadherinig [ %k &
ZTFE(P<0.05, E3AIE3).
2.4 circGFRA1£EEVHEmiR-642a-5pHIFRIA
StarBase % 14 45 B & 7~ circGFRA 1 5 miR-642a-
SpHIZE A A (B 4). 5 WT-circGFRA 1/ miR-NC
(K40 B 76 ' 2R VG 7 (1.04+0.06) M1 B, JLEE e WT-
circGFRA 15 miR-642a-5p mimics/f] RASFs“k Y &
B35 N (0.5240.05), B FA1IK (1=19.974, P<0.05,
R 4); Y MUT-circGFRA 15 miR-642a-5p mimics
) 20 i ¢ 6 2 B TG PE (1.03+0.06), 53t B eMUT-
circGFRA 1 5 miR-NC¥ 2 i 2¢ 't 2 Big v 1£(1.0140.05)
o535 72 5 (1=0.768, P=0.454, 354), 1% W circGFRA1 1]
#U ) 45 EmiR-642a-5p.  [A]F, si-NC4L Allsi-circGFRA
ZH RASFs H'miR-642a-5p[11# 1A &) 724 (1.00+0.00)
(2.88+0.24), si-circGFRA 1 £ miR-642a-5pf) ik &
5si-NCAH . 2 TF 51(¢=23.500, P<0.05, 4), W~
M circGFRA 12 #FmiR-642a-5p %1%
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A: circGFRAT/ERA 8 1 IR 21 rF 3835 ; B: miR-642a-5p/ERA B H TH IRA IR 3RIE . *P<0.05, 5 IEH IR S
A: the expression of circGFRA1 in the synovial tissue of RA patients; B: the expression of miR-642a-5p in the synovial tissue of RA patients. *P<0.05

compared with normal synovial tissue.

Bl circGFRA1FImiR-642a-5p7ERA B & BIZLA L HFRIA
Fig.1 The expression of circGFRA1 and miR-642a-5p in synovial tissue of RA patients
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24h 48 h 72 h
A: FiflcircGFRA I RASFs$ A 1540 B: N JilcircGFRA D RASFsHKi-6745 [IRIA M. *P<0.05, Hsi-NCALLL# .
A: the effect of down-regulating circGFRA1 on the proliferation of RASFs; B: the effect of down-regulating circGFRAL1 on the expression of Ki-67
protein in RASFs. *P<0.05 compared with si-NC group.

B2 TiHcircGFRA1XTRASFsi#5E A0
Fig.2 The effect of down-regulating circGFRAT1 on the proliferation of RASFs

#2 T HcircGFRA1XRASFsiE5EHIF 1
Table 2 The effect of down-regulating circGFRAL1 on the proliferation of RASFs

Pl Duso Ki-678H
Group 24 h 48h 72 h Ki-67 protein
si-NC 0.43+0.04 0.78+0.06 1.11£0.09 0.64%0.05
si-circGFRA1 0.310.03* 0.37+0.03* 0.53+0.05* 0.23+0.02*

t 7.200 18.336 16.900 22.841

P 0.000 0.000 0.000 0.000

*P<0.05, Hsi-NCZLLL# .
*P<0.05 compared with si-NC group.

(A) | ég?'

E-cadherin =~ s s
N-cadherin -—
GAPDH 4 S
(B) ©)

si-NC si-circGFRA1
- _ S

___si-NC si-circGFRA1

Invasion

A: FiflcircGFRA1XRASFs ™ E-cadherinflIN-cadherin & [ i& 52 0; B: T iflcircGFRA1XRASFsiE#% (9 540; C: N iflcircGFRA1XFRASFs 3%
ElinhAl

A: the effect of down-regulating circGFRA1 on the protein expression of E-cadherin and N-cadherin in RASFs; B: the effect of down-regulating circG-
FRA1 on the migration of RASFs; C: the effect of down-regulating circGFRA1 on the invasion of RASFs.

B3 TifcircGFRAIXRASFsIE B FRZ AT
Fig.3 The effect of down-regulating circGFRAT1 on the migration and invasion of RASFs
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#3 T AcircGFRAIXRASFsIT B R ZEHIF
Table 3 The effect of down-regulating circGFRA1 on the migration and invasion of RASFs

ek YIREE %% 122841 f % E-cadherinis 4 N-cadherin [
Group Scratch healing rate /% Number of invasive cells E-cadherin protein N-cadherin protein
si-NC 64.08+5.64 105.06+11.08 0.16+0.02 0.75+0.05
si-circGFRA1 24.4242.26* 47.65+4.24* 0.57+0.04* 0.29+0.03*

t 19.582 14.518 27.504 23.667

P 0.000 0.000 0.000 0.000

*P<0.05, Lsi-NC41LL# .
*P<0.05 compared with si-NC group.

WT-circGFRALI

miR-642a-5p

5" gugcuCCUAUGAAGAGAGGGAg 3’

| I
3" gugcuGUGUAAACCUCUCCCUg 5

MUT-circGFRA1 5" gugcuACUGCGAAAGUCAUAGg 3’

LT RENRAL o

The red letters are mutation sequences.

El4 circGFRA15miR-642a-5p 4N HERFS
Fig.4 Complementary nucleotide sequence between circGFRA1 and miR-642a-5p

4 FETOCREEMERMEER

Table 4 Luciferase activity detection results in each group

Paxil #5744 Al circGFRA FAF R _circGFRA
Group WT-circGFRA1 MUT-circGFRA1
miR-NC 1.04+0.06 1.01+0.05
miR-642a-5p 0.52+0.05% 1.03+0.06

t 19.974 0.768

P 0.000 0.454

#P<0.05, 5miR-NCALLL 4.
*P<0.05 compared with miR-NC group.

2.5 _LiAmiR-642a-5pXtRASFsi&5E, B F1E
ZHIF

miR-NCZLfl miR-642a-5pZl RASFs* miR-
642a-5pHIFRIA T 5174 (1.00£0.00) (3.23+0.27),
miR-642a-5p 20 miR-642a-5p ] 1A # K miR-NCZ1
BE i (1=24.778, P<0.05, B 5F1% 5). miR-642a-
SpHMM DIE . KR &R 2225041+ Ki-
67+ N-cadherin [ 3 12 BmiR-NC4 %) it 3 [F AL
(P<0.05), T E-cadherin &g [ 1A FmiR-NC4H & 3% 7t
=(P<0.05, E5F1#S).,
2.6 T 1AmiR-642a-5pi¥i%% T T ifcircGFRA1XS
RASFsiE, ETBMTEMNIER

si-circGFRA 1+anti-miR-NCZH 1 si-circGFRA 1
~+anti-miR-642a-5pZH RASFs H'miR-642a-5p I F 1A &5
A4 (1.00£0.00). (0.36+0.03), si-circGFRA 1+anti-miR-
642a-5pZHmiR-642a-5p[1) 3 1% & #isi-circGFRA 1+anti-

miR-NCZH 2.3 N if(=64.000, P<0.05, K6F1%6). si-
circGFRA 1+anti-miR-642a-5p 2L 41 B DA LIIJR & &
R, ARBEBANNIHKi-67. N-cadherinf (4RI 4L
si-circGFRA I+anti-miR-NCZH #3) & % T} /5(P<0.05, &
6#1136), 1M E-cadherin [ 3 1% #isi-circGFRA 1+anti-
miR-NCH {23 [#I(P<0.05, K6 F15£6).

3 g

HHT, IGRRARATT 2 KM R
BT R 255, (AR W8 FH e BCRP, Bk, 7
BFRA TR ITRAMIHT 7. 18 M8 R 2 4 41 i 1
i B B G FAR 28 SR R A M3 A= 1 32 5L [, 4R 9052
N Ve S T A4 4 3 P58 386 5 AN 28 19 3 ALk PN
RAMEITHRALEE 5 . circRNARIH/NRNA(mMIRNA)
VBN R[] 2 2 ) 3F 4 FYRNA, circRNAFRE 1% il i
miRNAZ TR 1E FH, AT X miRNASE I K (1) 3R 1A
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1.57 - miR-NC Q_,e .&,‘o
- miR-642a-5p & &
1.01 Ki-67 . —
2 E-cadherin s s
0.5 .
*
* N-cadherin sl s—
0 . . .
24 48 72
Time /h GAPDH D
miR-NC miR-642a-5p
© " (D)
miR-NC miR-642a-5p
0h
Invasion

2:8 ol
A: _FiBmiR-642a-5p X} RASFsH 5 15
KIRASFsITR 540 D: | miR-642a-5p%fRASFs{Z 22 /{1540 . *P<0.05,

Mi; B: b ifmiR-642a-5pXfRASFsH1Ki-67. E-cadherinflIN-cadherinZk [ 3IA[1J520; C: L imiR-642a-5p

5miR-NCZH L%

A: the effect of up-regulating miR-642a-5p on the proliferation of RASFs; B: the effect of up-regulating miR-642a-5p on the protein expression of Ki-

67, E-cadherin and N-cadherin in RASFs; C: the effect of up-regulating miR-642a-5p on the migration of RASFs; D: the effect of up-regulating miR-

642a-5p on the invasion of RASFs. *P<0.05 compared with miR-NC group.

E5 _EiBmiR-642a-5pFTRASFsiZsE . iTHBMEEHIMN
Fig.5 The effect of up-regulating miR-642a-5p on the proliferation, migration and invasion of RASFs

%5 LiAmiR-642a-5pXTRASFsiE . 1T FZEHIEN
Table 5 The effect of up-regulating miR-642a-5p on the proliferation, migration and invasion of RASFs

Diso X " Ki-67 E-cadherin N-cadherin
VYR 5 2/% {524 %
vyl e &I EE] E3E)
Cell migration Number of X X .
Groups 24 h 48 h 72 h . i Ki-67 pro- E-cadherin N-cadherin
rate /% invasive cells i i i
tein protein protein
miR-NC 0.45+0.04 0.77+0.05 1.09+0.08 66.02+5.83 108.71+11.67  0.65+0.05 0.14+0.02 0.77+0.05
miR-642a-5p 0.36+0.03 0.43+0.04*  0.62+0.06*  31.21+£2.99* 53.24+5.05% 0.30+0.03* 0.51+0.05* 0.34+0.03*
t 5.400 15.930 14.100 15.939 13.087 18.007 20.612 22.123
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

#P<0.05, 5miR-NCALLLAL .
*P<0.05 compared with miR-NC group.

BEAT AT Szl BEAEWE 9T B IR, circRNA/miRNA/
AL R X — I 75 8 M ST RASFs 365 . 388 M AR 2%
HABEZRZm, NRAKNAIT IR THE 5 T A
%40, circPTTG1IP. circ0088036F1circ AFF214) /&RA
B L RIA ERFcireRNA, H 43l i 41
1] miR-671-5p/TLR4 #fi. miR-140-3p/SIRT1. miR-
650/CNPHI{E BERASFsHF . 1T 7% 2 28 I % 0E )

N, HRIEH R T EZZRA MR SRR,

R — FlicircRNA, i & W.circGFRAT5 HRA
RAER BB AT £ E WL T circG-
FRAITERA 8 #1247 (1) 3R 0K Je HL W RASFs
FE LR AMR 2R, 45 R IR, circGFRAT/ERA
BEWBEHA P RIAHE & T IEFHRBEAS, T
PHcircGFRA 1R Z #I11| T RASFsif 5. T8 K1z ZE,
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A B '\X Q
(A) (B) SO
1.5 - si-circGFRA I +anti-miR-NC S L8
% si-circGFRA 1+anti-miR-642a-5p & &S- _\;}" &&
O, &S
& &

Ki-67 -————

*
*
0.54 *
E-cadherin SE_——"——

0 T T T ~ :
2 48 7 N-cadherin  ee—: _—
Time /h
GAPDH 4
(C) si-circGFRA 1+ si-circGFRA 1+ (D)
~anti-miR-NC anti-miR-642a-5p
si-circGFRA 1+ si-circGFRA 1+

‘ anti-miR-NC anti-miR-642a-5p

A: FifimiR-642a-5pilifs T N flcirc GFRATXRASFsI JE U520 B: K miR-642a-5pitifs 7~ iflcircGFRA X RASFsH'Ki-67. E-cadherinfIN-
cadherin &% [ £ IA LM, C: R fimiR-642a-5pilifs T T fcircGFRAIXTRASFSiER 520 D: N fmiR-642a-5pidi 4% 1 K fcircGFRA 1% RASFs{Z
ZEMRLE . *P<0.05, Hsi-circGFRA 1+anti-miR-NC41 HL AL«

A: down-regulating miR-642a-5p reversed the effect of down-regulating circGFRA1 on the proliferation of RASFs; B: down-regulating miR-642a-5p
reversed the effect of down-regulating circGFRA1 on the protein expression of Ki-67, E-cadherin and N-cadherin in RASFs; C: down-regulating miR-
642a-5p reversed the effect of down-regulating circGFRA1 on the migration of RASFs; D: down-regulating miR-642a-5p reversed the effect of down-
regulating circGFRA1 on the invasion of RASFs RASFs. *P<0.05 compared with si-circGFRA I+anti-miR-NC group.

E6 TiHmiR-642a-5pifitt T TiffcircGFRAIXTRASFsi®5E, TR MELEHMER
Fig.6 Down-regulating miR-642a-5p reversed the effect of down-regulating circGFRA1 on the proliferation,
migration and invasion of RASFs

#*6 TVHmiR-642a-5pifitE T TiHcircGFRAIXTRASFsE3E . T FRZH01ER
Table 6 Down-regulation of miR-642a-5p reversed the effects of down-regulation of circGFRAL1 on the proliferation,
migration and invasion of RASFs

D. . [RZRMMEL Ki-67 E-cadherin  N-cadherin
‘ R AL 1%

ik miR-642a- T Number of #H A =]

Cell migration . . . .
Groups S5p 24 h 48 h 72 h e /% invasive Ki-67 E-cadherin ~ N-cadherin

rate /7o

cells protein protein protein

si-circGFRA 1+anti-miR-NC  1.00+0.00 0.30+0.03 0.35+0.03 0.51£0.05  22.5442.67 45.53+4.15 0.22+0.02 0.58+0.04 0.27+0.03
si-circGFRA 1+anti-miR- 0.36+0.03* 0.39+0.03*  0.68+0.05* 0.93+0.07* 56.35+5.07* 90.58+7.39* 0.55+0.04*  0.28+0.03* 0.62+0.06*
642a-5p
t 64.000 6.364 16.978 14.647 17.701 15.946 22.137 18.000 15.652
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

*P<0.05, Ssi-circGFRA 1 +anti-miR-NC41 lL % .
*P<0.05 compared with si-circGFRA 1+anti-miR-NC group.
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Fe7RcircGFRA DY RAR K A K e (e i e, TR
H R IE T BB BVE TTRASFsIIAE FH, 15 M 75 £ 1A N
BEATIRAIE . Ki-67/2 40 M3 5E i br e B, b
S V) J5 % A 2 4 it 2 25 I R A 1 T 3 A5 T 5 4
R AR, 76 I FE A, E-cadherin®s b 7 AR &4
Fak /b, TMN-cadherin®s: [A] Jii b 5 4 33 15 4l
RASFsfE K A4 b R 18] 51 564K 5, 40 B 1) 85 B FH B
K, B4 TEBMER. RPFARLERER, T ifcir-
c¢GFRA1#{% T RASFs Ki-6741 N-cadherin & [1 %
ik, M T E-cadherins (AR IL, #t— D4R TR
circGFRA 141l T RASFs¥¥ 58 . i 17278,

At , AHEFTUESE circGFRA 1 7E RASFsH ] #1
] 471 # miR-642a-5p. miR-642a-5p% 5 £ Fh 5
(R 2 . ZHENGZEIH 5T i 7R, miR-361-5pn]
0 3B 1) D 1) TR 4 P 2 2k e R = 197 428 27, I s 4
o} S A2 R () i 24 P, miR-361-5p ] 1 Ay 23 = [ 1%
LR RS BT 251 2y TR R AR TT T
miR-642a-5p X RASFsii 5 . iTH A7 2250, 45
R EIR, miR-642a-5p 7 RA R B A4 &2
fik#ik, FiH miR-642a-5p % 3 4155 7 RASFs [
JE. T S AR 2B M, X $R7RmiR-642a-5p A RE & 4]
RARAEREMAEFINE. [FN, P2 L5645 1 5oR,
T miR-642a-5pili ¥ T N fcircGFRA1 X} RASFsi§
YA T AR AN HIAE H, 3 — P 5E R circGFRAL
A] HE 38 o ¥ [ 47 $2miR-642a-5p K 5 IR ASFsf)
WhE . 1T AR 2R, (H I HAR S miR-642a-5p i)
HEEE R A Rt — R TT

2i b, circGFRA1/ERA H 5 1 IR 4L 4 R TA &
T, MimiR-642a-5pFRik EFF(K; T fcircGFRATH
RO E5 T RASFsHIIBE . i/ KRB M, XAl g
N circGFRA M 7 41 fl H'miR-642a-5p ) K5 A
o circGFRA1/miR-642a-5pfi Al fE NRAMI G T 12
BT TR R
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