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Pk RNA_PLEKHMS3 jifi i miR-320/KLF4 fj
VA S AN b Tl e

KA, 4

HE B TR RNA 355 55 A R T A R
% M3 i 54 (PLEKHM3 ) ( cireRNA_PLEKHM3 ) 8 52 8 # iak/
RNA-320( miR-320) /I A5 RE Rl T 4 ( KLF4 ) %l 76 5 35088 40 i
R AL (EMT) A7 PR E R S0 . FiE SRAISE
it 52 2 PCR (qRT-PCR) 35460 5 350983 4N L Hela 01 CaSki ot
circRNA_PLEKHM3 [ 3 3k 7K ; RNA %€ ) JF A7 4% 38 46
circRNA_PLEKHM3 7£ A\ 5 i b Bz 240 B CaSki o7 11 2 37 5
WU G F Tk 4 15 3k PR S 56 462 ) cireRNA _PLEKHM3 11 miR-
320 (L KB, LA miR-320 F1 KLF4 f#0 [ 5 & 5 X CaS-
ki 4lfliL 2235 circRNA_PLEKHM3 ; 5% A5 8 =41, 435 o 76
143235 circRNA_PLEKHM3 1) 355 | i3 3 1% miR-320 ULk
KLF4 ) ] A 3 F 3k miR-320 (1) 2 At I T Bk KLF4, qRT-
PCR 5 il] CaSki A" miR-320 [ 3% ik /K F-; Western blot £
CaSki Ziififirh KLF4 F1 EMT #3:E4 I B 45 %528 1 ( E-cadher-
in) PHZE5E R H (N-cadherin) 8 [ ( Vimentin) | 5E T
4 R BN (MMP) 2 F1 MMP-9 [#)#535 ; Transwell 5255 i)
IERECR Z Mg, &R cireRNA_PLEKHM3 £
Hela Fl CaSki H 1K M REAK (P <0.05) , H %@ L AE 4
HELBE F 5 X 3R R R PR S 30 b 7R miR-320 FlI cireRVA _
PLEKHM3 {74E #0810 3¢ & , KLF4 F1 miR-320 fFAEfE M E R 5
253K circRNA_PLEKHM3 4] miR-320 #1 N-cadherin , Vim-
entin MMP-2 MMP-9 (%3 13535, L1 E-cadherin Y45 3%
5 A L RS AR 22 E (P < 0.05) s #E 38 323K circRNA _
PLEKHM3 (V)38 I 33 # 3k miR-320 S LBk KLF4 5 RE 5 A
i miR-320 F N-cadherin , Vimentin , MMP-2 MMP-9 & [ 155
ik, 19 E-cadherin 2 (19355, /0 BB MR 2205 (P
<0.05) ;SR MiAETE F 1k miR-320 BYFERN B KLF4, KLF4
1 N-cadherin , Vimentin , MMP-2 . MMP-9 & |4 18] 35 3% 52 3| 31
il , E-cadherin 25 9235 8, 41 i AT B8 R 2 508 > (P
<0.05), Z5i¢  circRNA_PLEKHM3 i3 3% 55 1] 3 14 miR-
320/KLF4 %hif45 2 85 40 i i) EMT,
%4247 cirRNA_PLEKHM3 ; miRNA-320; 5 45 £ [H 7 4 &
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B R T AL o B A, b s 2
Tofr 55 e R O ke R 114 2 72 R 4000 J ) 1 B2 [] J5i % Ak
(epithelial-mesenchymal transition, EMT) S R R
HUEEANML EMT (4 N 78 53 BIL D0 B S8 1076 97 2.
AEEME, PR RNA(circular RNA, circRNA) &
—Fp B A I P IR R AE S iS RNA A 52 RNA A1)
B 52 Wi, A cireRNA 1 R GK T8 0E , A b B FE
fi'? . BFgE F W, circRNA 768 3540 g b o] fE47
T R S PR A Y o cire RNA 1 2 2EHL
eIt A — o314 R % /)y RNA (microR-
NA, miRNA) 1B FIIRE, HAE Jy— oy 7 28
JAE miRNA 5808 AR EAE T, IR A )7
Bowit s WFEER e circRNA-% Pleckstrin [8] Y6 45
I M s 52 3 ( Pleckstrin homology domain-con-
taining family M member 3, PLEKHM3 ) E.45 il #fi] &%
E AT 1, AT L7 898 2 R B9 #f €, A1 cireRNA
PLEKHM3 f 23 1 12 14 38 25 358 % 9S4 4 41
B BT T LA R 0T B9 SR8 2 R 1Ay F) 4
YEF . {H circRNA_PLEKHM3 7£E #48 H (/8 F i
NG ZHEF B TE A MK S B B cireRNA _
PLEKHM3 725 U EMT w59/ FIBL, O 5 S0
M2 WA Y TSR UL BT I R AR

1 #MR5EFZE

1.1 FE#HP5{MSEE circRNA_PLEKHM3 i #35
X 1K ( pcDNA3. 1-circRNA _ PLEKHM3, circRNA _
PLEKHM3) ( $25-. C01001 ) . 25 #{& Vector (52 5.
C01001) . miR-320 ALY ( miR-320 mimics) (%
*5:C09001) \miR-320 FRLILLH) 14 B 4 %68 A (mimics
NC) (£%'5: C09001 ) . miR-320 #4317 ( miR-320
inhibitor) ( 525-: C09004 ) .miR-320 A3 il 57 i BH 1
%F B8 (inhibitor NC) ( £%5-; C09004 ) , /N F 3 RNA
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(siRNA ) 7T 2k w5 725 4 [ T 4 (kruppel-like factor 4,
KLF4) [y 5 40 5t ki ( si-KLF4 ) (4555 G04003) | si-
KLF4 f [ XS IR (si-NC) (585 : G04003 ) | 75 cir-
cRNA_PLEKHM3 5 A= Y ( circRNA_PLEKHM3-WT)
B4R A ( circRNA_PLEKHM3-MUT) 454137 &5 DNA
B AL R (58451 G05002) 745 KLF4 3° UTR
BpA B (KLF4 3° UTR WT) 5k 2228 %1 (KLF4 3’ UTR
MUT) 5 & i s 1) DNA R B 4 kL (1845
G05002) ( E¥EH AW ) o PG HR Bl & (6
[E promega /N, 555 :E1910) . A SR 40 i &
Hela (% 5 : Delf-10469 ) I A\ B 809 1 & 40 i &
CaSki( 75 : Delf-10473) ( 3£ [E ATCC A 5]) , AKIE
B LR 4 R HaCat (73 M AL 9B AE P HoR A TR
o], 5845 T25) o KLF4 303% 77 APTO-253 (35 [
MCE /A ], 482 HY-16291) , 4 4 Ifi. 3% ( fetal bo-
vine serum, FBS) ( $25:A5669701) A Gk B 5557
3 (dulbeccos modified eagle medium, DMEM ) % 3%
H (455 :12491015) (£ [E Gibeo 24 H]) . Pt KLF4

17%5:ab222235) | | B2 45 %k 8 H (epithelial cadher-
in, E-cadherin) (4% 5. ab40772) . f & 55 & &
(neural cadherin, N-cadherin) (4§85 :ab245117) i
JEHEH (Vimentin) (575 : ab92547 ) | FEJ5i 4 Ja 25 1
fiff ( matrix metalloproteinase, MMP )2 ( 4% 5.
ab92536) .MMP-9 (4585 .ab76003 ) W& H i i &
fiff ( glyceraldehyde-phosphate dehydrogenase, GAP-
DH) (%5 : ab181603 ) 1) —Ht S B 1o 51k ) i
(horse radish peroxidase, HRP) {BE: i LU 0 12G
(475 :ab205718) (YL Abcam A H]) . A:HER
K (saline ) (435 : ST341) |45 & 28 Y A (185
C0121) , Lipofectamine ® 3000 %% YL ik 7| & (1% 5.
CO526FT) \BCA & kI 177] & (£2'5-: PO009 ) \RI-
PA i 52 vl (575 : POO13B) | Ho g 5 5 4 58
BAN A (575 :R0306S) \FITC #RriCAY circRNA_PLE-
KHM3 #4153 5 G (525 : R0306S) ( g =
RAEVBHEABRA ) o 58 FUER 2¢O R (fluores-
cein isothiocyanate , FITC) b3iC B PT/N R — 3t (185
ZF-0312) [FITC #rid W$i e — 40 (17%5: ZB-2301 )
(LI G A TR A F]) o Transwell /N5 (56
[E SigmaAldrich 2y ], 58 %5:32011202) , kIR
FLN5| I ( diaminidine phenyl indole, DAPI) ( Jt.5T So-
laribo /A H] , %% 5 28718-90-3 ) , pMIR-GLO 76 &
fiF a4 (T8 Promega /3], 535 : E1330) , 926 i
TR (S E 25w s A, TS Axio Tmager A2) ; SEHY 9%
Y& PCR Y (A5 . CFX96) . Western blot 1% 4y

B (3 [E Bio-Rad /4], A4 : CFX96) ; ( 3£ EH *k
N, 5 . ChemiDoc )

1.2 7Fi&

1.2.1 mphiziriypfedt st  Hela, CaSki, HaCat
Y4 I &4 10% FBS [t DMEM 35 3% 368 55 | 3F
BT 37 C.&H 5% CO, M40 M BE 3246 b gk 47 B
F%o CaSki 4HJd () 53 2H G4 4% 735 ¥ circRNA_PLE-
KHM3 3 3% 35 # {& pcDNA3. 1-circRNA _ PLEKHM3
(circRNA_PLEKHM3 41) .z5#k {4 Vector( Vector 4)
EEYL S CaSki 410,24 h J5iid qRT-PCR Al CaS-
ki Zfi il PLEKHM3 mRNA 3% 35 DUAG I 248 ffd 2oF ¢ 3k
circRNA_PLEKHM3 (308 ;77 3% mimics NC ( mim-
ics NC 4 ) .miR-320 mimics ( miR-320 mimics 2 ) LA
% inhibitor NC (inhibitor NC ZH ) 1 miR-320 inhibitor
(miR-320 inhibitor 2 ) ¥4t % CaSki 4ii}if1,24 h J5i8
it qRT-PCR A5 miR-320 K35 5 HeAh  FERE G cir-
cRNA _ PLEKHM3 (] [A] B 43 5] % mimics NC ( cir-
cRNA_PLEKHM3 + mimics NC 41) fl miR-320 mim-
ics(circRNA_PLEKHM3 + miR-320 mimics 2 ) %% 44
% CaSki 48, & 24 h, 7% YL circRNA _PLE-
KHM3 (5] Bt 43 51 si-NC ( circRNA _PLEKHM3 +
si-NC 41) #1 si-KLF4 ( circRNA_PLEKHM3 + si-KLF4
4) Y % CaSki 40, 7 F 24 h, 7E4 Y miR-320
mimics [¥ [R5 500 aline ( mimics + saline ZH ) £l
APTO-253 ( miR-320 mimics + APTO-253 4 ) 4b ¥
CaSki 4fifits, 775 24 h,

1.2.2 &A% 3 % % R 3 K (fluorescence in situ hy-
bridization, FISH) % & 52 3 4 M| circRNA _ PLE-
KHM3 £ Hela HaCat #= CaSki 2m e 69 54 F41F
5 3% HICAE PR Hela \HaCat FI4H A B EAE 4% £
RS, 55 A cireRNA_PLEKHM3 #8411 4458
GEpPURAE 37 CHEAb 2811 . F DAPL YL i A% .
FHZEE BB R BB A

1.2.3 gRT-PCR # | circRNA _ PLEKHM3 . KLF4
mRNA F= miR-320 &) & ik g4 HaCat, Hela FI
CaSki 41l o 1) 24 RNA, i0i %% 5% & ¢DNA, 1T PCR #"
14 UL GAPDH %, % 2 22 g3t 8 cireRNA
_PLEKHM3 . miR-320 .KLF4 mRNA /) %} ¢35 &,
IV A T A TRRR AR R 55 A BR A\l A5 o
FIF IR 1,

1.2.4 3K ZBRE A R %0 miR-320 F=
circRNA_PLEKHM3 VA % miR-320 #= KLF4 #) ¥z %
F O = AEWE B AR, starbase (star-

base . sysu. edu. cn/ ) | target scan ( targetscan . org/
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=1 PCRSE|¥FFIF
He K 24 PR il
circRNA_PLEKHM3 ~ 1E[]:5' -AGCTCCGACCGGATTTAGC-3’
JZ ] :5'-TTCATCTCAACTGGGCACG-3’
KLF4 1E [ :5'-CTACCGATATTTAGGATC-3’
JZ 1] :5'-AGTTTAACTGAAGCAGCTTCC-3’

miR-320 1E[[] :5'-TCAATCCGGGACGTGGACTT-3’
J ] :5"-CAGGTCCACGGTTGCGCATTG-3'
GAPDH 1E ] :5'-TTCCGACAGGATGCAGA-3’

JZ ] :5'-GCCGATCCACACGGAGTACT-3'
U6 1E [ :5"-TCACTCCACGGTCGTACTT-3’
J2 7] :5'-GCAGATCCTCACCGATTACGG-3'

vert_70/) il circBase (http://www. circhase. org/) i
5 circRNA_PLEKHM3 & 0] B8 A AH 5. /E Y
miRNA ; [5] i 75 ¥88 0E £ K 41 K133 ( the cancer genome
atlas, TCGA) ( portal. gdc. cancer. gov) I ENCORI
pan-cancer ( https://rnasysu. com/encori/panCancer.
php ) B4 22 v e A B S R I8 AT 100 /) miRNA,
B miRNA 384, i1k Y cirecRNA_PLEKHM3 W] fig
(1R AR & miR-320

REEI miR-320 F circRNA_PLEKHM3 1 % ]
PPN AT TS5 T & A cireRNA_PLEKHM3 B
HE T8 cireRNA_ PLEKHM3-WT) 5 % 25 7 ( circRNA_
PLEKHM3-MUT) 454 i s () DNA | Bz, 9% H 5
RS pMIR-GLO G R MR . J3 9 H 28 Bk -l
Fo 47 %% mimics NC., miR-320 mimics . inhibitor
NC .miR-320 inhibitor % i# Lipofectamine®) 3000 #%
Yk 7] & it Ui B A5 A Lipofectamine@®) 3000 5 cir-
c¢RNA _ PLEKHM3-WT/circRNA _ PLEKHM3-MUT j-
Bty CaSki 4l #5444 b J5, BB IR,
ML E T 37 C 5% CO, BiJrffih B 3% 48 h, K
Frge i PBS PRIRANM 3 k. FROE R B &
R 25 2 DR MG R o DARE KRS 3 S 1
{8/ 18 B 9O R BHEMEEME A VO R 7351,
AFGEAE R4 KLF4 3° UTR HfA4: 7 (KLF4 3°
UTR WT) f12£45 ) ( KLF4 3 UTR MUT) 4% 4 o7 /&
(% DNA J B, IF44 Hse B 1) pMIR-GLO % 2 4%
o B EH AL ORI o 23 SR mimics NC|
miR-320 mimics .inhibitor NC ,miR-320 inhibitor % Rl
Lipofectamine ®) 3000 #% 443 7] & 1Y 1% B 45 5 KLF4
3 UTR WT/KLF4 3’ UTR MUT }E4L4% 3 CaSki 41
i, AR miR-320 il KLF4 {25 448, HoA 07 i
55 circRNA_PLEKHM3 —3%{
1.2.5 Western blot 3254%  F RIPA 244 2% i M\
F A P ERIBUR A T, R BCA & AR I 151

RIS W E, SDS-PAGE 4381 :70 V.30
min # 120 V 90 min, K [ 4507 LA 300 mA FEF5 3]
PVDF JEE I, & T 5% BARF W5 E A 2 h ¥R s
—PiAE 4 C FIHFL®: KLF4(1 : 800) \E-cadher-
in (1:1000), N-cadherin ( 1:600 ). Vimentin
(1:1000) MMP2(1:1000) MMP9(1:500),
GAPDH(1 : 3 000) , B J5 ¥ 5 5 HRP {HIK Y 1L F
Pifk IgG (1:2000) TR T —EFEF 1 h, H
ECL A5 1050 . 7n 2 1 26507, IR A Tmage] #0453
BT i 257 (8 IR B2 AL

1.2.6 Transwell 42 & f=it 4 £ 36 (EANHIIR B 5L
FerpWideAe EE B (AL 8 wm) b iR A
JE B 25 LR A (5 x 10° AN/ 41 8 77 7 TG I 37 K5
IR Transwell EZ= W N E 38T 20% & FBS [
Fr4E,37 CTIFH 48 h Jm , 8 bR M A 40 %
B, [ T R0 A 40, SR &S d e e 6, OF
TEJGS AT T 385, DTl 2 40 i 4R 221 00 . 7R
AT AL g, b a BORR BT, Hoar 2D R 5 4
iRz m—2,

1.3 Zit4ahiE A0 EdE K ] GraphPad
PRISM 5. 01 6770 3 AFISE 2047, E44M
M LA x s 2273 5 DAL B0 1 LL AR F o £
B B 2R 5 22 70 B CANOVA) P-4l 22 41 Z ) /Y 22
S, JFHI ] LSD-¢ K56 647 1 P LU A0 K S K HHE O o
=0.05,P <0.05 AZERA G Lo

2 HR

2.1 circRNA_PLEKHM3 7£= 4% 40 B b B 32 it
¥k 4 FISH o Wi %25 circRNA _PLEKHM3
FOYH A% 5350 R 3 6 N s €, circRNA_PLEKHM3 5¢
£ T CaSki 40 A 40 M5 (18] 1A) . gRT-PCR £
mzs BB 78, 5 HaCat 40 #g #45 L, circRNA _ PLE-
KHM3 7£ Hela 4 Jffd F1 CaSki 4f Jifd o () R I8 F FEAIK,
LR G X (1 =16.254 .21.842, 1 P <
0.05) (& 1B),

2.2 CaSki ZBfish circRNA_PLEKHM3 %} miR-
320 1 KLF4 Rix 50L& circRNA_PLEKHM3
X} miR-320 ¥y #E @ iF+E  qRT-PCR #l B/R, 5
HaCat 41 AH HE , 7E CaSki 4 ffd #' miR-320 () mRNA
B FH (= 118.589, P <0.05),1fij KLF4 [y
mRNA ik T (1 =35.549, P <0.05), UL 2A-
B, CaSki ZH %% Y it 2635 circRNA_PLEKHM3 /)2
&, 5 Vector 41 H, circRNA _ PLEKHM3 41 1y cir-
¢cRNA_PLEKHM3 [ (¢ =141.362,P <0.05) ,miR-
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320 5 T (1 =23.514, P <0.05) ,KLF4 & |4
P35 PR (1 =37.498,P <0.05) ., WL 2C-D, 5%
16 CaSki 4 ffd v 3t F35 cirecRNA _PLEKHM3 W] D)4
il miR-320 3Kk, e i#F KLF4 FEEH Ry Rk, WP
TCE A 2 P L 50 25 SR R, 7E circRNA _PLE-
KHM3-WT %% 44 (1) CaSki 4 g, 55 mimics NC 4
Ft, miR-320 mimics 41 [ %¢ ' Z& Bl 16 M T % (¢ =
16.558,P <0.05) , 5 inhibitor NC 41 [t , inhibitor 4
PR MG PE EIH (1= 21.577,P <0.05) . TM7TE
circRNA_PLEKHM3-MUT #& Y& () CaSki 4 }fg , %%
HZBPOCRMIEEERLRITFEX (P >
0.05), WK 2E, #&7% miR-320 J& circRNA _PLE-
KHM3 {808 15, cireRNA_PLEKHM3 7] 38 1 #0 [m] 8
miR-320 #1] miR-320 (15K

2.3 miR-320 ¥ 1583 KLF4 33 %] KLF4 9%
1% N EOE R B L R SE R UE miR-320 & &
B JE S KLF4 . 455 58 7%, 76 KLF4 37 UTR-WT %%
Yuff) CaSki 40 g v, 5 mimics NC 44 [, miR-320
mimics 2 ¢ 6 2 B iE % F R (¢ = 23.063, P <
0.05) , 55 inhibitor NC 4 I, inhibitor £ %) %5¢ Y 2 [iff
T FE (e = 17.364,P <0.05) , Tii#F KLF4 3°
UTR-MUT §% 4411y CaSki 2o , £ 4190 2 il 7 1
ZRILGEIFEL(P>0.05), WK 3A, 5]
miR-320 RERGH [ 845 KLF4, LA, qRCT I West-
ern blot ¥ 45 5 1 75, 5 mimics NC 2H [t , miR-320
mimics 2 1% miR-320 1 mRNA FE ik i (¢ =
18.639,P <0.05) ,KLF4 ) mRNA F175 [ 3235 F %
(t=16.603, 21.558, 4 P <0.05) ; 55 inhibitor NC
2 H , miR-320 inhibitor 1A miR-320 ) mRNA ik

A Merge DAPI

circRNA_PLEKHM3

T (1 =14.557,P <0.05) ,KLF4 [¥) mRNA FI%E [
FATHE (1 =21.51217.611, ¥ P <0.05) ., WA
3B-D, &7 CaSki ZHffirh miR-320 fe %38 ik 42 1] I
& KLF4 F1 40 KLF4 [R5
2.4 3¥33% circRNA_PLEKHMS3 )4 = S8 40 i
HIIERE (2ZEF0 EMT Transwell 40 T f2 A0 40 4=
ZEsruG ok W R 5 Vector 4 FL#E, circRNA _PLE-
KHM3 41 3T 7% 41 fd 5500 2 22 40 M 5502 T R (1 =
16.554 18.204 3 P <0.05) . UL 4A-C, 55t
F35 circRNA_PLEKHM3 114525 %5 98 40 Jifd 1 3 7 Fi
1228, Western blot TE£ N EMT #1554 E-cadherin |
N-cadherin , Vimentin , MMP-2 . MMP-9 [ 33k, 45
R, 5 Vector 41 L4, circRNA_PLEKHM3 4111 E-
cadherin [¥)FEIRE (¢ =20.714,P <0.05) , N-cad-
herin , Vimentin , MMP-2 MMP-9 [ F 5 FEAK (¢ =
15. 603 .24. 880 . 18. 562 .14. 069, #4 P <0.05) . i
Kl4C-H, DL EZ5RAE R RIE circRNA_PLEKHM3
B SR AN ) EMT,
2.5 3% 3E circRNA_PLEKHMS3 3& 53 3 %1 miR-
320 MPHEFEMEHTERE FZE.EMT  Transwell
YA T B A MR 2SR 25 R R, 55 cireRNA _
PLEKHM3 + mimics NC £ Fb %5, circRNA_PLEKHM3
+miR-320 mimics ZH (1) 3% 240 M E00RN 12 22 240 it 2502y
FYE (¢ =18.602 .15.266,3 P <0.05) . WK 5A-C,
PRt 323K cireRNA_PLEKHM3 38 35 #1 f] miR-320
VB 25000 A U 1 3T F8 FN1R 78 . Western blot 45
M EMT #5 & % E-cadherin, N-cadherin ., Vimentin .
MMP-2, MMP-9 /) % ik, 25 R B /R, 5 circRNA _
PLEKHM3 + mimicsNC4 F#4 , cireRNA_PLEKHM3 +

B

1.5
i
&
+
=
Z 10} —l_
o
=
E *
it

0.5
<\
Z
I~
2
R3)

0
a b c

E 1 circRNA_PLEKHM3 7£ HaCat,CaSki 1 Hela 408 & 589 bL 8
A FISH SZ354630 cireRNA_PLEKHM3 7 CaSki ZH P (52 i x 2003 B qRT-PCR 3E46 1 circRNA_PLEKHM3 741 fifd H (A X 323% ;.2 ; HaCat 41

il ;b HeLa 4l ;c: CaSki Zi}ifd ; 5 HaCat 4jf LL4R . * P <0. 05
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Ag . B s . C 5 [JcircRNA_PLEKHM3
P2 miR-320
- ] ‘ i
6 | B Eﬂ 10} —1
2 Yy - 3
i z &
nb’:; 4 + 'z = 5 L |
£ S < 15 —
N ~ Z
o g€ 05 e~
e i T 10}
E2r 5 * = A
I;I M F 05F
0 0 0
a b a b c d c d
D E
3 4 ku
KLF4 55
GAPDH 37
1o 25T
O
_—l__ [JcircRNA PLEKHM3-MUT
1 20 F [ circRNA PLEKHM3-WT
il o
) =
® E; 1.5
Eoost _|A_ :5
=
a0 "r>‘_<' 1.0
g = ‘
- 05}
4
0 0
c d e f g h e f g h

B2 CaSki 4 circRNA_PLEKHM3 %} miR-320 71 KLF4 &% 200 IA K circRNA_PLEKHM3 3t miR-320 B3R
A B:qRT-PCR SZ5a 457 HaCat F1 CaSki 4117 miR-320 1 KLF4 mRNA [)#535 ; C:qRT-PCR 236453 cireRNA_PLEKHM3 Fl miR-320 (/)3
ik ;D : Western blot SZEAGIN KLEA JY2E 0K 5 B BUHE 3R B 5 258 RS2 30 il cireRNA _PLEKHM3 1 miR-320 7 CaSki 4fi it AL ] K R a0
HaCat #4fijitd ;b : CaSki 2l ;c: Vector 4] ;d:circRNA_PLEKHM3 4 ;e ; mimics NC 2 ;f; miR-320 mimics £ ;g:inhibitor NC £ ;h ;inhibitor 4] ; 5 HaCat 4f
MIEb#S: * P <0.05 ;5 Vector 21 Fb#5: 2 P <0. 05 ;55 mimics NC 20 Fr45:*P <0. 05 ; 55 inhibitor NC 20 b4 . B P <0. 05

miR-320 mimics ZH 1) E-cadherin [ 32 ik 3 7D (¢t =
24.187, P < 0.05), N-cadherin, Vimentin, MMP-2 |
MMP-9 f ik 38 m (¢ = 17. 629 ,11. 984 . 16. 332,
19.045 .3 P <0.05), JLIE 5D-1, /R 3Rk cir-
cRNA_PLEKHM3 3@ 351 miR-320 414 ‘B 2558 40 iy
) EMT,

2.6 3t3i% circRNA_PLEKHMS3 &3t 18 KLF4
MEZIMEABETE EEEMT  Transwell 4
TR FN A0 1R 22 S B0 45 R 7R, 45 circRNA_PLE-
KHM3 + si-NC 2 [, circRNA _PLEKHM3 + si-KLF4
2 I8 AN BRI 12 22 200 B 528 b (0 = 23,252
14.936;3) P <0.05) , WLIE 6A-C, ¥E/RidFik cir-
¢RNA_PLEKHM3 383 I3 KLF4 $56i) 5 5500 41 H 1Y
TR FN{ 72, Western blot B4l EMT #r 754 E-
cadherin \N-cadherin , Vimentin , MMP-2 . MMP-9 [ 3%

K, 45 R B R, 5 cireRNA_PLEKHM3 + si-NC 4 [,
circRNA_PLEKHM3 + si-KLF4 £ [/} E-cadherin %3
59870 (1 =15. 423 P <0.05) ,N-cadherin , Vimentin ,
MMP-2 MMP-9 {33k ¥4 i1 (¢ = 18. 409 .15. 663 .
21.087.16.052,3 P <0.05), WHE 6D-1, #/~1t
ik circRNA_PLEKHM3 @3 |18 KLF4 $1] 2 269
A f Y EMT,

2.7 IRk miR-320 BN KLF4 {2 5 =
MR TR EEEMT  Transwell 3256 I 45
7~ , 5 mimics NC 2H [t , miR-320 mimics 2H 1T #%
41 H50FN 1= 28 40 M 3y Bt (¢ = 19. 677 116. 375,
#] P <0.05) ,5 miR-320 mimics + saline 2§ [, , miR-
320 mimics + APTO-253 ZH (3T 5% 20 i B0 4= 22 240 i
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CircRNA_PLEKHM3 regulates epithelial mesenchymal transformation of

cervical cancer cells through the miR-320/KLF4 axis
Zhang Yanan, Cui Ying, Wang Tianjiao, Du Zhonglei
( Obstetrics and Gynecology Ward, Hongqi Hospital Affiliated to Mudanjiang Medical College, Mudanjiang 157000)

Abstract Objective To investigate the role and mechanism of circular RNA containing pleckstrin homology do-
main of Pleckstrin homology domain family M member 3 ( circRNA_PLEKHM3) in regulating epithelial-mesenchy-
mal transition ( EMT) behavior in cervical cancer cells through the miR-320 and KLF4. Methods The expression
levels of circRNA_PLEKHM3 in cervical cancer cells Hela and CaSki were detected by real-time quantitative PCR
(qRT-PCR). RNA fluorescence in situ hybridization was used to determine the localization of circRNA_PLEKHM3
in human cervical cancer epithelial cells CaSki. Dual luciferase reporter gene experiments were conducted to inves-
tigate the targeting relationship between circRNA_PLEKHM3 and miR-320, as well as the targeting relationship be-
tween miR-320 and KLF4. CaSki cells were overexpressed with circRNA_PLEKHM3. Additionally, three groups
were set up: overexpression of miR-320 on the basis of circRNA_PLEKHMS3 overexpression, silencing of KLF4 on
the basis of circRNA_PLEKHM3 overexpression, and silencing of KLF4 on the basis of miR-320 overexpression.
qRT-PCR was performed to detect the expression levels of miR-320 in CaSki. Western blot experiments were con-
ducted to determine the expression of KLF4 and EMT markers including E-cadherin, N-cadherin, Vimentin, MMP-
2, and MMP-9 in CaSki cells. Transwell assays were performed to measure cell migration and invasion. Results
The expression of circRNA_PLEKHM3 decreased in Hela and CaSki cells (P <0.05) , mainly localized in the cy-
toplasm. The dual luciferase reporter gene experiment demonstrated a targeting relationship between miR-320 and
circRNA_PLEKHM3 , as well as between KLF4 and miR-320. Overexpression of circRNA_PLEKHM3 inhibited the
protein expression of miR-320, N-cadherin, Vimentin, MMP-2, and MMP-9, up-regulated the protein expression
of E-cadherin, and reduced cell migration and invasion (P <0.05). Overexpression of miR-320 or silencing of
KLF4 on the basis of circRNA_PLEKHM3 overexpression both promoted the protein expression of miR-320, N-cad-
herin, Vimentin, MMP-2, and MMP-9, down-regulated the protein expression of E-cadherin, and increased cell
migration and invasion (P <0.05). However, silencing of KLF4 on the basis of miR-320 overexpression inhibited
the protein expression of KLF4, N-cadherin, Vimentin, MMP-2, and MMP-9, up-regulated the protein expression
of E-cadherin, and reduced cell migration and invasion (P <0.05). Conclusion Overexpression of circRNA_
PLEKHM3 regulates EMT in cervical cancer cells through the miR-320/KLF4 axis.

Key words circular RNA_PLEKHM3; miRNA-320; kriippel-like factor 4; cervical cancer cells; epithelial-mes-

enchymal transition; migration; invasion



