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1Ko wmkcire_0007142857 b iMmiR-647 1)k #R n] LLAMH] B A 222, wEE R SEMT. Tifmdcirc_00071428% i
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[ Abstract] Background and purpose: Gastric cancer is the most common malignant tumor of digestive tract. Circ_0007142 has
been proved to be a carcinogenic factor of colorectal cancer and can promote the progression of colorectal cancer. This study aimed
to explore the effects of circ_ 0007142 on epithelial-mesenchymal transition (EMT) and invasion of gastric cancer cells via absorbing
miR-647 and then regulating CCRS8 gene. Methods: Real-time fluorescence quantitative polymerase chain reaction (RTFQ-PCR)
was used to detect the expressions of circ_0007142, miR-647 and CCRS in gastric cancer tissues and cells. Fluorescence in situ
hybridization (FISH) experiment was adopted to determine the subcellular localization of circ_0007142. Dual luciferase reporter
experiment and RNA immunoprecipitation (RIP) assay were used to confirm the targeting relationship of circ 0007142 and miR-647
as well as miR-647 and CCRS8. Transwell assay, clone formation assay and Western blot were used to test the cell invasion ability,
clonality and EMT respectively. Tumor xenograft in BALB/c nude mice was performed to detect tumorigenicity of circ_ 0007142 in
vivo. Results: Overexpressions of circ_0007142 and CCR8 and downregulation of miR-647 were detected in gastric cancer tissues

and cells. Circ_0007142 acted as a molecular sponge to inhibit the expression of miR-647, at the same time, miR-647 inhibited the
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expression of CCRS8 by binding with the 3'-UTR of CCR8 mRNA. Knockdown of circ_0007142 or overexpression of miR-647

inhibited the invasion, colony formation and EMT of gastric cancer cells. However, the effects of circ_0007142 inhibition or miR-647

overexpression on gastric cancer cells were partially reversed by miR-647 inhibitor or CCR8 overexpression (all P<0.05). Moreover,

knockdown of circ_ 0007142 in gastric cancer cells inhibited the tumor growth in vivo. Conclusion: Circ_0007142 upregulates

the expression of CCR8 via sponging miR-647, which subsequently accelerates the EMT and invasion of gastric cancer cells and

promotes the progression of gastric cancer.
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polymerase chain reaction, RTFQ-PCR ) il &
7500 Fast RTFQ-PCRA%: . Lipofectamine 3000
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LR TR IR

MRS B T0% A A G B, FR RS
HIATE Y, sIRNABTRZRAAR . miRNASHIF]
miRNAT FRIK ARk [ LI IR A R A
H), RIS /M4H Msi-NC ., si-cier 0007142, miR-
647 NC. miR-647 mimic. si-cicr_0007142+inhibitor
NC. si-cicr 0007142+miR-647 inhibitor, miR-647
mimic+vector, miR-647 mimic+OE-CCRS8; A P5L
K434 Nsi-NC . si-cier 0007142, £ 4H LR
96U, fii FLiopfectamine™3000%% 447
ARG, AR AT & T U T
1.4 RTFQ-PCR

MR R ) B R Ad FH TRIzZo LR ) 2 UREAS H
FARNA, FEXTRNARIWREE | gl Bk, 2
I 155 25 i e DN A UG s iR & 1 2R B SIRNA G
B —4EcDNA, 514t 75N G MER AR YR A TR
NEEREE (1) o BJEHRIERTFQ-PCRIAF &2
3K, TE7500 FastSLHf900E i PCRASE Lk 7H:
W, AXF AR 2 AT, UG miRNAE |
FrfEfl., GAPDH#fcircRNAFICCR8REL. .

* 1 RTFQ-PCR3|#1F%
Tab.1 RTFQ-PCR primer sequences

Primer sequence (5°-3”)

Gene

Forward Reverse
Circ_0007142 GAACTCTGCCTCAGGATGAA AACGTGTAACCTCGGTACCA
miR-647 TGCGGGTGGCTGCACTCACT CCAGTGCAGGGTCCGAGGT
CCRS ACGATGACCGACTACTACCCT TTCCACCTCAAAGACTGCTC
GAPDH TGTTCGTCATGGGTGTGAAC ATGGCATGGACTGTGGTCAT
U6 TGCGGGTGCTCGCTTCGGCAGC CCAGTGCAGGGTCCGAGGT

1.5 FISHEI&
FEARTE4% 2 KW I Z W T B 230 min,
DEPC/K I T4, 30%H,0,+4l Ff X} £
AR FEAT A, FEN0.25% B HC LI W,
15 min/5 FIDEPC/K . FEA A HEFK
20 min, FI0.1 mol/LH &R BEIZ 1l 2 v o
PBS/K )5 F4%PFA £ 5 F % gk 47 7 [ 2
5 x SSC/KPEIT MA TR W 65 CI i1 ho
A500 ng/mL digoxigenin-labeled probe#F%l,
=65 CIRE48 h, HEMAIKIEFE30 min,
A E R mEbiik, 37 CRF

1 h, JIIAFITC bricdifk, WEET37 ClRE
30 min, DAPIJu#%, Fh, ZOGRMEE T WEEYL
s
1.6 WAARHREEERZR

Fytcirc 00071425 CCR8IL A 1y B A= 7
Bt fin4 Kcirc_0007142-WT., CCR8-WT, ¥fHF
A B IR Befidt N DI 2 Spe | FHind T4~
B9 A B pmirGLO XU AE N F B A SR 24 1
TEcirc_0007142-WT, CCRS8-WTEF A F Bt
BRI R B AT AR A, A
circ_0007142-MUT., CCR8-MUT, | PR il 14
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OIS T4 DNAEHEFRR 5 A8 BB Fr By 1
A pmirGLOZR K o B X B3R5 Tk 5 miR-
647 NCE{miR-647 mimic{di i Lipofectamine™3000
RS YL BIHEK-293 T4, 48 hjg Y AE4N iR
JEATFE A B4, B0 R B RO AP K
KON, PRI M AR, f5c e I i
POCEMHGTE, IFLVE RIOCERE G T br il
27, VL TR SR IR S i B Bk A T .
1.7 RNAZEEZERHEIE ( RNA-binding
protein immunoprecipitation, RIP ) LI

h; HRIPIR ] & % iiEcirc_ 0007142 5 miR-
647, CCR85miR-647HH ) 3¢ 5 . K40 i fifi FH
PBS/KUEVIG, 2, WUERMRR TR, &
Jr i FHHRTFQ-PCRAgMcirc_ 0007142, miR-647 .
CCRSMIFRE . TRANSLIA BRI IRIPIAA & )
VLRI T A A o
1.8 TranswellSEL&

B8 ZR A Matrigel JE S AlAL ,  in A TG L 7
K3t B, W BN I &l transwel VNE 1)
=, LIS x 10* 41 /LI 2 FE AL A B 1= 1)
244U, FREIINCIME R SRR, T EWE A
H10%M64- 35 555, 37 CTlEE24 h, £
R EEEELNML, 0.1%45 W& 0, ERMEE T
pUE=S ke 2 e
1.9 TEREFMRERE

PR A 6F LA, HEFLS x 107400, BT
WFAhiETR14 d, B3 AR, Ras
JEZPBSUE . CREEEST, HTHH0.5%45 gk T
Yett, Bn e D N ARSI B
1.10 Western blot#ill

RIPA 24 fiff W08 40 M 7 B $2 BUER 11, A
PMSFIR W, (1 HBCAE ik 571 £ 3% It
] A5 2SR A 2 R B s SR TE10% T e 5
Tt TR 404 5 D A4 T g 5 J T R VK 93 2, SR I
R RIPVDEEE [, TS %G 4 5k 47 B
M. A —%Hivimentin (1 : 2 000) . E-cadherin
(1:500) . N-cadherin (1:500) . GAPDH
(1:1000) 54 CRIREE, FHTBSTH#HT
Y, MAHRPERICH LT —$ilgG (1 :
1000) , ERFEAL h, IMAECLHEEAES
nJftk, fEImage JAAF: E A T0HT o

111 REARNFIR

AV R IR 2K, IA3%H,0,EF LA
Kg NIEPE S E AL . Z2IR K FIPBS e, 1%
Wyt RE, MiEEFE A —$ICCRS, 4 C
B, PBSHPEEMALYRIRICN 3L,
IR E 30 min/FPBSHE, DABE.(, HRK
e, Wik, EIDEE A, DAUE N, S8
Image JAK{XF YL a2l b2 o, 11HE R
112 BPMRBEELR

BALB/c#/IN BB 42 8 A TG B P85 TR ) 55 o
X JeE A0 43 55 Yesi-NC | si-cire_0007142, ZJ5
PR A M S BN RS, RERR4 dill i1
U R R AATR . 35 dUAJG, TEST S SUBE R B
ANER, WTSIIAREE, B B S AR R L AR
PR,
113 ZritZ4abiE

A SRR FHSPSS 22.05% 14 58 Gt 31243
Mr, RASNSCE AR RT3, FrfSas X + sk
N5 P RIFTA IR A R ek 3y, 241 1)
KA E T 200, P<0.05 829 H G H2F

2 % R

2.1 Circ_00071427E B AL M T HRIE

I RTFQ-PCREE M circ 0007 1427E & ¥5
MO R £E, SR ER, S5EFH
AU, B Y Pcire 0007142 1 # 5 %k
(P<0.05, KI1A) . SGES-14iusfLL, B
I ZRAGS ., SNU-16H1circ_00071421) 3¢k .
ETtE (P¥<0.05, BIIB) , HPAGSHL
Fik (3.47+0.29) LSNU-16 (2.98 £0.21) &,
DA AR BF 5% BE 5 AG S e i 47 J5 SR D RE SE 50
ROCHIZ T i, circ 00071420 1F 1 B L
Wi — N EE A ( AUC=0.859 8, P<0.000 1,
KI1C) . it srHrcire 000714200253k 5 I K
g HLAFRRAE AR SEPE T L, circ_ 00071425 3k
5 TNMZ B0 MR 12 O BE AR ¢ ( PE41<0.05,
#2) o U ESCERZE AR, circ 000714285 %k
Alfig S R A A
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A B C
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23 6 f2el 233 £
8= JrHEE 2 8= =<
&g — &3 g 60
3 ol 41 e 3 ol B = 4
Z 5 <y 2 @ 404
B9 2] a3l 52 A 204 AUC=0.859 8
~ © g2 ° P<0.000 1
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Bl 1 RTFQ-PCRi#&illlcirc_0007142f5i%
Fig. 1 RTFQ-PCR was adopted to detect the expression of circ_0007142

A: The expression of circ_0007142 in normal tissues and gastric cancer tissues was detected by RTFQ-PCR; B: The expression of circ_0007142 in
GES-1 and gastric cancer cell lines; C: ROC curve analysis revealed the diagnostic value of circ_0007142 in gastric cancer

%2 Circ_000714201% 1% 5 B EEE IR ARERHIX R
Tab.2 Relationship between expression of circ_0007142 and

clinicopathological features in patients with gastric cancer

Circ_0007142 expression

- n(%)
Characteristics Case n - P value
High Low
(n=26) (n=22)
Gender 0.563
Male 25 15 (60.00) 10 (40.00)
Female 23 11(47.83) 12 (52.17)
Age/year 0.221
<60 32 15 (46.88) 17 (53.13)
=60 16 11 (68.75)  5(31.25)
Pathological type 0.146

Adenocarcinoma 22 9(40.91) 13 (59.09)

Squamous cell

. 26 17 (65.38)  9(34.62)
carcinoma

Tumor size D/cm 0.770
>5 20 10 (50.00) 10 (50.00)
<5 28 16 (57.14) 12 (42.86)

Tumor infiltration 0.002
T,-T, 25 8(32.00) 17 (68.00)
T;-T, 23 18 (78.26)  5(21.74)

TNM staging 0.040
[-1 28 19 (67.86) 9 (32.14)
I 20 7(35.00) 13 (65.00)

2.2 EfRicirc_000714230 | B 7 40 ie B 52 FE 2
K. BZEFMEMT

W TR WAL . transwell . Western
bloth MK i circ_ 000714233k 7K -1 5 9 40 it
HEWFEAT NI . S5 R, S5si-NC4lAH
Fb, si-circ 000714220 40 i it 5 V5 2 L 5 1= 28
gl (P¥<0.05, E2A. B) . si-NC

AL, si-circ 000714240401 ' vimentin 5
N-cadherinf2E /K FE3 T, M E-cadherinf
EHKF P ($HP<0.05, K2C) o DL ESEEK
VLI, Bicire_ 00071421335 RE iS4 & s 240
LR RV R L RE ) S =28, JF HAHRIEM TR IE
B, HZ 5 5
2.3 HEEEMME, circ_00071427] LR
miR-647

FISHEL K 25 s, circ 000714278 41 iy
JoT R 40 M AZ A A ik, A 2 A T 40 MY T
(EI3A ) ., Circular RNA Interactome ( https://
circinteractome.nia.nih.gov/index.html ) [} %
PEmiR-647 5circ 0007 1427E7E45 A0 25, [al it
Wit Teire 0007142115878 47 55 (KI3B) , ZJ5
T 3 W e ' R i 45 SE P FIRIPSE B0 5 iE T miR-
647 Flcirc_0007142Z [M] L EHC R, 4500
7N, Hcirc 0007142-WT+miR-647 NCZH A L,
circ_0007142-WT+miR-647 mimicZ] 2 il 1Y 75¢ 5t
KM W AR (P<0.05) , Tiicirc_0007142-
MUT+miR-647 NC4 SHcirc_0007142-
MUT+miR-647 mimicZH it 7¢ ' 2 A% M 0 i 2%
4k (P>0.05) . RIPSEEZER /R, SmiR-
647 NCAAH L, circ 00071427EmiR-647 mimic
HAgo2Pi ik L EEHT L, circ_00071425
miR-647 Y0 ] ¢ R FHESE (EI3C. D) .
1 7T RTFQ-PCR & i miR-64 77 H i 2 41 £ 3k
BOEH HYIEE (P <0.05, KI3E) , 14k,
miR-6477F 15 45 4 i b ) 2 855 1E 20 A [ B
it (P<0.05, EI3F) , BHiEAZIHmiR-64711)
FikHcire 00071422 ALK R (r=-0.7514,
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Relative clone formation rate/%

si-NC si-circ_0007142
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. = <’ )
n.- 150
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‘: .\L 5 . E100 d g
S
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2 o 0.
£ 2
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v % W ‘.' ~ si-NC si-circ_0007142 GAPDH ” ~ £ Vimentin E-cadherin N-cadherin
' c\ %) l
v & »
g 4"" ~ si-NC  si-circ_0007142

= si-NC

B ‘»m
B 2 ®Eicirc_0007142f) % REMBIN G B B A MBI EMF1T A
Fig.2 Knockdown of circ_0007142 expression inhibits the malignant biological behavior of gastric cancer cells

A: Colony forming ability of cells was detected by clone formation assay; B: Cell migration ability was detected by transwell assay (x200);
C: Expressions of EMT related factors were detected by Western blot; £<0.05, compared with each other

A B

WT-hsa_circ_0007142: 5’UGAAGAAGAAGGUCACAGCCAAA 3’
Lereel
hsa-miR-647: 3’ CUUCCUUCACUCAC--GUCGGUG ~ 5°

MUT-hsa_circ_0007142: 5 UGAAGAAGAAGCUCAGUCGGUAA 3’

Circ_0007142

C i D E
miR-647 NC i 1gG 3

E‘ 1.5 s miR-647 mimic 1 mm Ag ,é' 8 P<0.05
= g P<0.05 6 ——
51 P<0.05 S 8- P

< —_— g s © H

Q i o

§ 1.0 g lé 6 g 4 1T, v
& 8 i § 2 RIELE
S 0 o = e
= > .5 49 2y | : |
s 031 £0 8 0 : .
g ;2 © 21 .g Adjacent Gastric
= & normal tissues cancer tissues
& 00 . . 0 : . 2

circ-WT circ-MUT miR-647 NC miR-647 mimic

F G H

~ P<0.05

g 15 P<0.05 37 £ 25

~ _— oo ® ]

E P<0.05 RASY % g 2.0

° 1.0 e 24 b RS 5

8 3 . o 5 15

1 %' - . ‘0. °

2 . A 1.0

£ 0.5 E 14 s =

5 r=0.7514 o

2 P<0.000 1 2 037

B= =

=00 . : 0 - - B 00 .

14 GES-1 SNU-16 AGS 2 4 6 8 si-NC  si-circ_0007142

circ 0007142

3 Circ_00071427] LAEH & Fig 48 IR MfmiR-647
Fig.3 Circ_0007142 absorbs the expression of miR-647 as a molecular sponge

A: FISH experiment results (x400); B: The binding sequences between circ_0007142 and miR-647; C: Results of dual luciferase reporter assay;
D: Results of RIP experiment; E: Expressions of miR-647 in normal tissues and gastric cancer tissues were detected by RTFQ-PCR; F: Expression of
miR-647 in gastric cancer cells was detected by RTFQ-PCR; G: miR-647 and circ_0007142 expressions were negatively correlated; H: The effect of
circ_0007142 knockdown on the expression of miR-647 was detected by RTFQ-PCR
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Kk W cire_ 0007 142 1] LAAE k431165 25 W i
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circ_0007142% & 2 40 A 9 1E A

Xifeire 000714238 3 miR 64745 B 9 21 il 114
AT AT, SRR W si-circ_0007142
RO B R A ML e RETE B . AR ZEFEMTA il
HIVEH], HiZAE 8 miR-647 inhibitoril /34 %L

mimicZH 4 i 1) 2R BEEPE T (P<0.05)

CCR8-MUT+miR-647 NCZH 5 CCR8-MUT+miR-647
mimicZl 7RG 2 5 L EE (P>
0.05) . RIPSEIELE R E/R, HmiR-647 NC4
F, CCR87EmMiR-647 mimicHJAgo2dilk &
£ L (P<0.05) . CCR85miR-6471 H.AFEH
KEBAET (KEISB., C) o 45AGEPIA (http://
gepia ) £E/FE 5 UALCAN ( http://ualcan.path.uab.

(P¥]<0.05, K4A~C) . edu/index.html ) %4fs 7 & BLCCRETE 1 J 41 41

2.5 CCR8EZmIR-647HI il m BABMAL =&k (KISD. E) . RTFQ-PCRAIEREL LIk

FNLm R Fh R IK ISR =3 SR SN | s b 5;% #, CCRS
TETargetScan ( http://www.targetscan.org/ fEHEmALUT M RIEE TIEFHZ (P<0.05,

vert 71/) Bi)FEh K BLCCR8 5 miR-647177E  K5F. G) , Tﬁﬁ?fﬂﬂ@qﬂm %‘JH#E’J

g g, R CCRSM R AN A (K (P¥<0.05, EISH) , XS ER,
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Fig. 4 Clone formation, invasion and expressions of EMT related factors in each group of cells

A: Clone formation results in each group; B: Cell invasion results in each group (x200); C: Protein expressions of EMT related factors in each group.
&: P<0.05, compared with si-NC group; #: P<0.05, compared with si-circ_0007142+inhibitor NC group
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A: The binding sequences between miR-647 and CCRS; B: Results of dual luciferase reporter assay; C: Results of RIP experiment; D: GEPIA
database showed high expression of CCRS in gastric cancer tissues; E: UALCAN database showed high expression of CCRS in gastric cancer tissues;
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gastric cancer tissues were detected by immunohistochemical method (x400); H: CCR8 expression in gastric cancer cell lines was detected by RTFQ-
PCR; I: miR-647 and CCR8 expressions were negatively correlated; J: Effect of miR-647 overexpression on CCR8 expression was determined by
RTFQ-PCR; K: Effects of miR-647 inhibitor and miR-647 inhibitor combined with circ_0007142 knockdown on the expression of CCR8 were

determined by RTFQ-PCR
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