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[#ZE] B®M W5 circ_0086414 il i miR-498/PCK1 &l X 171 Jias i R 40 i 98 (oral squamous cell carcinomas,
OSCO A= W12E4T MRS . ik W T ARURAY OSCC 20 23 2 I A Y 98 58 41 40 27 %, 52 28 )% %8 & PCR (real-
time quantitative PCR,qRT-PCR) ¥ Il £1 21 ¥ circ 0086414 F1 PCK1 [ FE 5. # SIG-1 4 il 4% 7 pcDNA 4 .
pcDNA circ_0086414 41 , miR-498 NC 4, miR-498 mimic £1,OE-NC 21, OE-PCK1 #1 ., miR-498 NC+ pcDNA 4 ,
miR-498 NC+pcDNA circ_0086414 ZH ,miR-498 mimic+ pcDNA 24 . miR-498 mimic—+ pcDNA circ_0086414 2 , 2
3t 207 & Ccell counting kit, CCK8) I 4u I SJTG-1 40 M 1% i . it =X 40 B AR K il STG-1 40 M 98 1~ . Transwell 55 5%
Rl STG-1 4t 4= 5% 5 2 11 %0 93 B iF (Western blot, WB) 52 38 46 Wl I g7 [8] 5t 7% 4k 1% 0 , U O 38 il 41 2 ik I A DU
circ_0086414 Ml miR-498 } miR-498 fll PCK1 M6 H, &R HEmAL L, OSCC AL H circ_0086414 A X3
KA B AR (P<C0. 001) ; 5 AN IEH O £ B 40 e HOK He %, A OSCC 408 & HEK293T.SJG-1,SCC-15, HSC-2
1 circ 0086414 A% ik B EFEAK (P <C0. 001) ;5 pcDNA 4H 48, pcDNAcire_0086414 2H SJG-1 4 fiftl 4 5 i€ 1 W
TR, BT R\ B F 5, 22268 18 B0 2, N-cadherin 315K 1 Z W D , E-cadherin ik /K FH BT & AP <
0.001) ;5 miR-498 NC 4l . miR-498mimic 21 SJG-1 4N MIs4 78 e 7 Wl Ao, A T- K B EH B K. B E R W
400 N-cadherin 335 7K i #3800 . E-cadherin 335 7K B & 98 2> (¥ P<<0. 001) ; 5 miR-498 NC—+ pcDNA 4 Lt
8, miR-498 NC+pcDNAcirc_0086414 41 SJG-1 4 g % 41 G 1 WA b WK . W 1 36 A T = . 4R 22 BE 7 W 8 1K, N-
cadherin 3 ik 7K B i F& A% , E-cadherin 3 35 7K 3 B 5 7+ 5 miR-498 mimic+ pcDNA 4 SJG-1 4 jtd 3% 5 GE 71 B i
FhE T RRAL, 4R 22 B 7 W W Tt . N-cadherin 334 7K ] & 7+ & . E-cadherin 3 3% 7K - ] 5 R A% (34
P<0.001) 5 miR-498 mimic+ pcDNA £H . %¢ , miR-498 mimic+ peDNAcire_0086414 41 1) SJG-1 41 L 14 74 fig
B S B, TR0 BT & . 1R 28 68 ) B B & %, N-cadherin 2635 7K F B i &% , E-cadherin 9 35K F 0 B -5
(¥ P<C0.001) ;55 OE-NC 4 %, OE-PCK1 4 SJG-1 Z1 g 4% 4# ik 77 W] 1 WA, 0 T2 2 W] 808 5 vy 400 L 4R 22 18 00 )
.98 /0 . N-cadherin 3 15 7K F i 2 38 /0 . E-cadherin & 35 K B i 7 &, PCK1 B A X &3k & B 8 F+ & (B P<
0.001), ZEif circ_0086414 7£ OSCC 41 Ml A1 2H 21 v (Y F 3k F 9, ik 3K circ_0086414 1 OSCC 41 g iy 8% V47
g, A R miR-498/PCK fli fill B 40 M U8 1=, IR E OSCC 2 W7 134 7 (0 A4 W bs B W 4R 1A 3 O S 36 3
Sy OSCC iR I7 #EALH 127 L B% .
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[Abstract] Objective To study the effect of circ_0086414 on biological behavior of oral
squamous cell carcinoma (OSCC) via miR-498/PCK1 axis. Methods 1In total, 27 pairs of
surgically resected OSCC tissues and paired paracancerous tissues were collected. Real-time
quantitative PCR (qRT-PCR) was used to detect the expression of circ_0086414 and PCKI1 in
tissues. SJG-1 cells were divided into pcDNA group, pcDNA circ_0086414 group, miR-498 NC
group, miR-498 mimic group, OE-NC group, OE-PCKI1 group, miR-498 NC-+ pcDNA group,
miR-498 NC + pcDNA circ _ 0086414 group, miR-498 mimic + pcDNA group, and miR-498
mimic+ pcDNA circ_0086414 group. Cell counting kit (CCK8) was used to detect SJG-1 cell
proliferation. Flow cytometry was used to detect SJG-1 cell apoptosis, and Transwell assay was
used to detect SJG-1 cell invasion. Western bloting (WB) assay was used to detect epithelial
messtimal transformation. The relationship between circ_0086414 and miR-498 and between miR-
498 and PCK1 was detected by dual luciferase reporter gene. Results The relative expression of
circ_0086414 in OSCC tissues was significantly lower than that in paracancerous tissues (P <
0.001). Compared with HOK in normal human oral keratinocytes, the expression of circ _
0086414 in human OSCC cell lines HEK293T, SJG-1, SCC-15 and HSC-2 was significantly
decreased (P<C0.001). Compared with pcDNA group, SJG-1 cells in pcDNAcirc_0086414 group
had significantly decreased proliferation ability, significantly increased apoptosis rate,
significantly decreased invasion ability, and there was significantly decreased N-cadherin
expression level, and significantly increased E-cadherin expression level (P<C0.001). Compared
with miR-498 NC group, miR-498mimic group had significantly increased proliferation ability,
significantly decreased apoptosis rate and significantly increased invasion ability in SJG-1 cells, as
well as significantly increased expression level of N-cadherin, and significantly decreased
expression level of E-cadherin (all P<C0. 001). Compared with the miR-498 NC+pcDNA group,
the proliferation ability of SJG-1 cells in the miR-498 NC + pcDNAcirc 0086414 group was
decreased significantly, the apoptosis rate was increased significantly, and the invasion ability
was decreased significantly. The expression level of N-cadherin was decreased significantly, and
the expression level of E-cadherin was increased significantly. The proliferation ability of SJG-1
cells in miR-498 mimic + pcDNA group was increased significantly, the apoptosis rate was
decreased significantly., and the cell invasion ability was increased significantly. The expression
level of N-cadherin was increased significantly, while the expression level of E-cadherin was
significantly decreased (all P<0.001). Compared with the miR-498 mimic+ pcDNA group, the
proliferation capacity of SJG-1 cells in miR-498 mimic + pcDNAcirc _ 0086414 group was
significantly reduced, the apoptosis rate was significantly increased, and the invasion ability was
significantly decreased. The expression level of N-cadherin was significantly decreased, while the
expression level of E-cadherin was significantly increased (all P<C0.001). Compared with the
OE-NC group, the proliferation ability of SJG-1 cells in the OE-PCK1 group was significantly
decreased, the apoptosis rate was significantly increased, and the invasion ability of SJG-1 cells
was significantly decreased. The expression level of N-cadherin was significantly decreased, the
expression level of E-cadherin was significantly increased, and the relative expression level of
PCK1 was significantly increased (all P<C0.001). Conclusion The expression of circ_0086414 is
down-regulated in OSCC cells and tissues, and overexpression of circ 0086414 inhibits the
malignant behavior of OSCC cells. By regulating the miR-498/PCK1 axis to stimulate apoptosis,
it provides a meaningful experimental basis for exploring biomarkers for diagnosis and treatment
of OSCC, and provides a new diagnosis and treatment idea for OSCC.
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S 200 it R 240 P g 2 S RO e RBE T R
TR A BT AR Sk 0K bR 4 B g e . 29
90% & I W R 40 B8 9% (oral squamous cell
carcinomas ., OSCC)™ 3% & —Fd UL A e e . 5 4F
ANHEH OSCC 19 % % W1 W 52 3 b T 5, W
S TSk I8 9 B R T R BB N E OSCC &
g ARG R PR R 2 A R T B R KO R W Y i A
TR BT AL I AT 210 )7 OSCC 1y F 8 T B, 3
FEL Y 5 AR R WA 15 B R g
I, #E— 2B HE OSCC 14 & o ML RIS 7E 19 4 73R
T GIEFHEE, 2R ERETRERBNIHFIR
RNA (circular RNAs, circRNAs) & 5 il #5 OSCC
Mk AR R R, JF WU T U 2 Rk RN,
circRNAs AN 32 45 40 i 3% 3, i HL 5 i % A
e E R AH OCH . SR, cireRNAs 7E OSCC 111
EH M ANTE R . miRNA 2K E R 18~25 M1
w2 Y AFE 2% 5 RNA, miRNA 5 i #0118 % mRNA
(30 A~ JE B 3F DX TR R R 4 2R R e 3kt
miRNAs # & WS 5 4 M3 58 55 7 or AL Fn B W
HSHRESHMREM REMER, HEHRE
W], miR-498 i ik ¥ 1] 41 ] PCK1 23k £ #F 1 i 6
FRAN MG T R B M A T o
JEFIH, 1 e 4 2P hsa_cire_0086414 Ay ik
A TS X 5 0 R 4 4 AR R AL S
TNM 533 Jifgg oK /N Bk 0 285 02 5 A 5% 78 47 1 i
FRA S PES) BT L BT cireRNAs il miRNAs ¥
AW HES 5 OSCC kB Mk R, KA B 58 3K
%% has_circ_0086414 7 OSCC ZH LA 40 ffg v 1Y 32 3k
FHXF OSCC W52, LA & has_cire_0086414 i i
miR-498/PCK1 #li %} OSCC 5 mi . L OSCC
(A BIF 5 i A1 1) 2 2% i

LR I S I B3

1.1 SCEMPRHRIANML AR 2022 4F 412 H B
WA AT F R UIBR 9 OSCC 2 21 K i %t 14 928 55
HY 27 X AR T WA T CHERER T B E
J g% @ W AN R, NOE R H s ff B4t . HOK AN
A OSCC 40 }fs & HEK293T.SJG-1,SCC-15,HSC-2
By [ 56 A T R R G

AW IY 22 R e AT P22 D1 S It e (W] 2 [t v S5
HE (2022-29) 5],
1.2 AFIAALEE 25 AR Bk (peDNA) Fil cire
0086414 3 F k24K (pcDNA circ_0086414) W [ T
T A ) B R A BR 2 F D B X R (miR-NCO) |

miR-498 HIH (miR-498 mimics) ., B X} B (OE-
NO) fl PCK1 i & ik ¥ (OE-PCK1D) ¥l H 3 [H
ThermoFisher 23w s CCKS iR 7 W [ At 5T 1E ¥ [ b
AWy B A BR A ®] L PVDF I A 25 [# Sigma
3], CCK-8 5 \BCA & & il 77 & [ 26 1
Thermo 2 @), N-cadherin il E-cadherin #1144 H
% sigma 2~ A, HRP bric B E P e P A 3£
[ Proteintech 2~ W], #Me3E 7468 W0 B 22 E Thermo
Fisher 7 A , % iR 5 G0 36 1 L Uk A L 2R P 4% T
A4 H 5% [ Bio-Rad 23 ],

1.3 Hik

1.3.1 4ifassgE N IEHR DM B 41 HOK Al
A OSCC 4ifig &% HEK293T.SJG-1,SCC-15,HSC-2
BT 100 mg/L #8 % .100 mg/L HEEM10%
(16 2R L 35 IR 5L R 85 5%, JFAE 37 *C L 50 CO,
BEE PRI

132 HMISEs /040 4% SIG-1 40 M43 pcDNA
2H (gt pcDNA, FIHEXT B L peDNA circ_0086414
H (5 9 pcDNA cire _ 0086414, iF 3 35 cire _
0086414) . miR-498 NC 41 (¥ ¢ miR-498 NC, [k
% HE) .miR-498 mimic 41 (¥ Y% miR-498 mimic, 1
F ik miR-498 mimic) ,OE-NC 4 (44 ¢ OE-NC,
PEXT B8 . OE-PCK1 41 (% % OE-PCK1, it 3% ik
PCK1) ,miR-498 NC+pcDNA 4 (4%t miR-498
NC #1 pcDNA), miR-498 NC + pcDNA circ
0086414 #H (%5 Y miR-498 NC F1 pcDNA circ
0086414) . miR-498 mimic + pcDNA #H (3t %% Y
miR-498 mimic Al pcDNA), miR-498 mimic +
pcDNA circ_0086414 4 (45 YL miR-498 mimic I
pcDNA circ_0086414), #]H Lipofectamine 3000
¥ LR BRI G e SIG-1 i fdrh, B Y 48 h 5 4R
20 M AT I 2 S

1.3.3 gRT-PCR # W circ_0086414 1 PCK1 1y
ik RH Trizol il F N OSCC 441, A IE % 1 fA
B4R HOK A1 A OSCC 40 it & HEK293T,
SJG-1.SCC-15 HSC-2 4l it & % Je J5 4 40 SIG-1 4
JfL B BOEL RNA, SR TR 600 &0 RNA R
cDNA, %L E B PCR ML, LR 514,51
WS UL 1, qRT-PCR " 1 I W 1k R % E N
20 pl.,GoTaq qPCR Master Mix & 10 pl., cDNA
1 pl, IEE A H 54 0.4 L, Nuclease-Free
Water } 8.2 pul.. qRT-PCR JZ ¥ 4cF UK .95 C
WA PE 5min, #ER .95 CAEME 15 5,58 “CiB k 30 s,
72 CHEA 30 s, 3k 40 ANEIF ;72 CURZZIEAI10 min
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Table 1 Primers sequence

B[N 2 B EE G

K514

circ_0086414 5'-CCGAAGCCGAGACAGGATG-3'

PCK1 5'-GGTCTCATTGCTCAAGTGTAATCG-3'

5'-CGCAGAAACTGCTGAAGGGT-3'
5'-ACAACCATGGACACCCTCAACTCT-3'

1.3.4 CCK-8 VLA SIG-1 40 i85y 45 4% 40 5%
Yt 48 h JF AU SIG-1 40 L 2 X 10° 4~ 40 g /L 3 F
T 96 FLb AL A 200 pL OREFREL, B T A0
KA PP SE 45 h, B4 m A 10 pL CCK-
8 WM, 15 % 4 b, 5 F AR AR 4 B 7E OD 490 W
M. 40 B B R (%) = OD490 S£ 540/ OD490
X} R ZH X 100%

135 WA ARKN SIG-1 MM ¥Kad
gL 48 h Ja Y SIG-1 40 M E R B, LA 5 X 10" A4~
T B R (S AT DMEM 15 75 565 17 14 16 F0 28 1k
fb. PBS W E VB O 2 I, R0, ] & %
JER 5X10°, BEMA 500 plL Z5& .5 pL
) AnnexinV- FITC fl 5 pL ) PI, % & F # %
15 min, [ 37 = 40 8 A8, AR 4 350 BA 45 A% 00 40 i 8 1
1.3.6 Transwell LI KM SJIG-1 411228 4%
Transwell /N %= it A 24 FL M, B & BRI Ik 7
Transwell L= d, fF R TG K02l 5 < 10
A/mL W% SRR IR AR E = =
JA 500 plL & 10 % ML A 855 57 36, 78 37 °C [H %
FEEEFR 36 h, Wk b2 N 0 INTE B 97 5L TR AR &
MR LR RN, PBS WUk 4 U M Z R WP = iR
[ 7 30 min, PBS Wk B LA Z) 500 pL 0.1 %1
S BRI L 2R 8 30 min, B /)N 35 0 A4 51
BT SR R O R IS AR ALALET L
Image J 51450 #rit4L.

1.3.7 Western blot &l I jz [a] Bk fbi& & ffi A
RIPA 24 22 vl $2 OS2 (1, F A BCA & il
TR G AR v B L B AR Y DL 40 mg/ LM
. Jf #17 SDS-PAGE. R J5 ¥ & 11 i % #% 3
PVDF J, F 5% B 2 3 47 2 h R )5 5 —
Pt N-cadherin (P4 1:5 000 %5 B) #1 E-cadherin ( LA
1:10 000 B £ 4 CTFE LK. 5 2 X, TBST
W VE S A HRP FRiC B9 Edt e 90, F iR
TWEE 1 h. &5 EREE AT ECL fk 2 & Ok,
Image FRAF XK BE A 47 846 50 97 .

1.3.8 WL il 4l 5 5 A cire_0086414 Al
miR-498 % miR-498 Ml PCK1 #y 5 & i i
circinteractome # TargetScan il circ 0086414

Fl miR-498 J miR-498 Fl PCK1 Ay v 78 45 & 1 45 .
BEF AR (WT) sk 48 B (MUT) circ_0086414 Fll
PCK1 3'UTRpmiRGIO % 6 % W #f #5 2 A, 43
WAy & N circ_0086414 WT, circ_0086414 MUT,
PCK1 WT #1 PCK1 MUT, 4} % #1 miR-NC. miR-
498 mimics Y F| SIG-1 400,48 h 5. R W
PG F WA R GG I e O 2K S Tk

1.4 St J5: B GraphPadPrism9 4¢3t
PEALERECE . R R BRI S S REAS ¢ K
B R T7 22 90 H 1 SNK-¢ K55, P<<0.05 g2 5+
A Gt EE L,

2 £ ES

2.1 circ_0086414 £ OSCC 4H 21 Fn 41 it v 14 3% 35

qRT-PCR K I 45 51 7R, i 4 23 Fil s 55 4 4L
circ_00864 14 A X 3k 7324 0.4940.07 A1 1.98 &
0.16, 555 H A, OSCC A4 b cire_0086414
FHXT F 35 W BEAR, 22 F A7 Gt 24 L (1 =22.572,
P<C0.001), 5 ANIEH 1M BE4H HOK K,
A OSCC 411 % HEK293T.SJG-1,SCC-15,HSC-2
M ocirc_0086414 X R IA W FREL, 22 R A Gt
X (P<C0.001),1fi H circ_0086414 #H Xf 2% ik 7F
SIG-1 #H il v 3R 3K Je Ik, BT LABE#% STG-1 4l ffL7E R
ABFFER S, Wk 2,

% 2 circ_0086414 £ OSCC 4l i ff B 3R 3%

Table 2 Expression of circ 0086414 in OSCC cells
(n=10,x £5)

21 51 circ_0086414 A X} ik
N TEH O £ B 40 e HOK 2.1340.57
A OSCC 4t % HEK293T 0.3940.08*
A OSCC 4 ffi % SIG-1 0.2640.07"
A OSCC #ififi &% SCC-15 0.4240.11"
A OSCC 4 &% HSC-2 0.5140.05*
FH 86.950
P 1A <20.001

* P{E<C0.05 5 NIEH® AEMA B4 M HOK H (SNK-¢ K255

2.2 circ_0086414 XF OSCC 4fi i 5  JH -, 12 28
FlE H 18] A AL B S2 ) CCK-8 vk A& I 45 1 R
(K 1A), 5 pcDNA #H b %, pcDNAcirc 0086414
41 SIG-1 s R I BEL. Z R A RITHE X
(P<<0.00D); WA R &5 R Box (F 1B, 5
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pcDNA #H H# , pcDNAcire_0086414 2H SJG-1 41 ifg
TR BT m . 22 5 A0 S L (P<<0.001) ;
Transwell 525 & I 25 S & 78 (K 1C) . 5 pecDNA
4 %8 , pcDNAcire_0086414 #H SJG-1 41 il 12 22 g
T B b, 25 A Gt X (P<<0.001);

o

T

Western blot 73 #1453 W./n (E 1D), 5 pcDNA 41
3% . pcDNAcire_0086414 #H N-cadherin A9 3 ik 7K
- B2 98D, E-cadherin K- BT 5, 2 R/ ST

FRE L (P<C0.001), L% 3,

2
Ea

% 3 pcDNA Z27#1 pcDNA circ_0086414 48 OSCC ARG 3E (A T .12 2 71 b B 8l R 0 bL 3¢
Table 3 Comparison of proliferation, apoptosis, invasion, and epithelial mesenchymal transition of OSCC cells between

pcDNA group and pcDNA circ_0086414 group

(n=10,x *+s)
. HHX R F RS
iRl T2 () TR OD fRBHU- () - -
N-cadherin E-cadherin
pcDNA 4 103.46+11.79 5.64+1.25 137.82+26.73 1.6940.57 0.59+0.11
pcDNA circ_0086414 £ 77.8148.73 42.18+6.69 46.69+7.81 0.35+0.08 1.8640.63
¢l 5.529 16.978 10.348 7.362 6.279
PH <20.001 <20.001 <20.001 <20.001 <20.001
150
*
& 100fF %1 g %1
= & . \ses s
g A .
5 0 o4 §
@ a2 a21 )
= 50F
0 °9‘°° To" 102 100 0% °9w° To;‘ ,;2 108 104
@z\)\y,%' \‘)‘;\%’ Annexin-V-FITC Annexin-V-FITC
S @%@ peDNAZL pcDNA cire_ 008641441
&
N
S
$ ® ©
1 circ_0086414 Xf OSCC gz AT BEM LK EREWL
N-cadherin - — SEAL
k-

A.circ_0086414 ¥ 2 fifd 38 58 (1) 5% Wi ; B. circ_0086414 X 2 fifd 5 T 1%

E-cadherin, — G—_——— -

R ;C.
25 pm, X 400) ;D.circ_0086414 X 4 jfg - 5z 8] i e 1k 1y
Figure 1

circ_0086414 XF 40 il 12 28 19 52 W (45 54 25 4L {4, Scalebar =

)i
Effects of circ_ 0086414 on OSCC cell proliferation,

apoptosis, invasion and epithelial mesenchymal transformation

peDNA4L peDNA circ 008641441 (D)
2.3 0086414 FI miR-498 MY X &
circinteractome B ¥ B #2 £ T circ _ 0086414 0
miR-498 Z [ (25 G 0 A5 (& 2) . WAL R i i

FA K45 B B R, miR-498 mimic #H circ _

circ

0086414 WT 12562 M M W W AIK T miR-498NC
M. 2% HGE 2% E L (P<<0.001), 1 circ _
0086414 MUT 550 5 B 6 M AR & A b 35 i el 22
ERTGFE L (P>0.05), I 4,

TargetScan miRNA predictions

Site |CircRNA|CircRNA
Type Start End

CRERNA CircRNA (Top) - miRNA
Mirbase ID (Bottom) pairing
hsa_circ 0086414 (5' ...
3) - CUACAGGAACGUUCA<|:L|JL[J<|31|A)[\AG
CUUUUUGCGGGGGACCGAACUUU

hsa-miR-498 (3' ... 5")

7mer-1a 1899 1905 0.004 0.031

B 2

circinteractome #{#& E Wil circ_0086414 #1 miR-498 B & L =

Figure 2 Circinteractome database in predicting binding sites of circ_0086414 and miR—498
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Table 4 Luciferase activity
(n=10,x +s)

215 circ_0086414 WT circ_0086414 MUT
miR-498 NC 41 1.0240.09 1.03%0.11
miR-498 mimic ZH 0.4520.03 1.01£0.05

t {4 19.000 0.523

P1E <<0.001 0.304

2.4 miR-498 Xf OSCC 4il My ¥4 8 . 8 1- AZ 72 F I
Bz 6] B A B 52 CCK-8 325 46 I 45 1 W 7R (&
3A), 5 miR-498 NC 41 It %, miR-498 mimic 41
SIG-1 A M 34 5 F W] W T s, 25 A S it X

(P <<0. 001) ; P A AN AL R B8 (B 3B) . 5 miR-
498 NC 4 k%8 , miR-498 mimic 20 SJG-1 40 g f 1=
R HEBEMK 25 A% % 8 X P<0.05);
Transwell S255 45 I 25 4 7R (B 3C) . 5 miR-498
NC 4 H.4 » miR-498 mimic 41 SJG-1 411 il {7 22 450t
B B3N, 238 G it 2% E L (P<C0.001) ; Western
blot 43#r 45 &7 (B 3D) . 5 miR-498 NC 41 1
3, miR-498 mimic 41 Y N-cadherin ) 3 i5 7K F i
EHEM , E-cadherin /K B>, 2 R AR EE
X (P<C0.001), WS,

% 5 miR-498 NC £H 71 miR-498 mimic £H OSCC itz AT B ZE M L K @ REL LK

Table 5 Comparison of proliferation, apoptosis, invasion, and epithelial mesenchymal transition of OSCC cells

between miR-498 NC group and miR-498 mimic group

(n=10,x £s)

) ) LIRS A BTN
21 51 IR (%) PR 1R R (D - -
N-cadherin E-cadherin

miR-498 NC 41 101.78+12.29 13.8442.96 51.8649.25 0.5140.06 1.6740.11
miR-498 mimic 4 153.19416.31 7.1841.14 142.73+£21.76 1.9240.49 0.3940.04

¢t i 7.961 6.639 12.153 9.032 34.582

P <<0.001 <<0.001 <<0.001 <<0.001 <<0.001

200 -

* - -

150 | L % %
g #|
¥ 100 | =¥ &%
E 4 = f 5 B 5

50 o] W T . f
“10? |o|mmi"c|o3 0t S0 ,'51‘”"’:2;-'"0‘ 104
0 L miR-49841 miR-498 mimicZ
B B
) &
& N
§ @Cb

& ®

©

Bl 3 miR-498 Xt OSCC At E . AT . FE M EXERENLH

Ncadherin | u— 2

A.miR-198 %I 21 38 78 1 5% W ; B. miR-498 X 41} J8 T A 5 i 5 C.

E-cadherin

miR-498 X 40 il 17 78 1Y 5 Wi (45 /i 28 4% 2. Scalebar = 25 pm, X

400) ; D.miR-498 X 41 M - 57 [B] J5it 4% 1k 119 5% iy

miR-4982H
25 miR-498 il i circ_0086414 Xf OSCC 4 iy 4%
BT AR ZE R b R Rl B AL e CCK-8 &
o 45 5 BoR (K 4A) 5 miR-498 NC+pcDNA 4H
% . miR-498 NC+ pcDNAcire_0086414 244 SJG-1
20 i 434 5 2 W & A, miR-498 mimic+ pecDNA H
SIG-1 A ML 34 5 W] W T &, 2R A S it E X
(P<C0.001) ;5 miR-498 mimic+ pcDNA 4 H %5,
miR-498 mimic+ pcDNAcirc_0086414 #H (¥ SJG-1

miR-498 mimicZi

* P {<C0.05 5 miR-498 NC 4 L #&
Figure 3 Effects of miR-498 on proliferation, apoptosis, invasion

@ and epithelial mesenchymal transformation of OSCC cells

MG R B, ZRARIT¥E L (P<
0. 001 g =X 41 g AR 25 5 B 7R (B 4B), 5 miR-498
NC+ pcDNA 2 [t %, miR-498 NC -+ pcDNAcirc_
0086414 £H SJG-1 4 ffg ¥4 7= F W] & F+ &5, miR-498
mimic+ pcDNA 2H SJG-1 40 il J7f T- R U 8 J Ik, 22
SH G X (P<<0.001), 5 miR-498 mimic+
pcDNA 24 b %, miR-498 mimic + pcDNAcirc
0086414 ZH1Y SIG-1 4 fE M - R W Tt &, 2 57
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it A X (P<<0.001) ; Transwell 5C 56 M 45 5
WR (F 4C), 5 miR-498 NC + peDNA 4 I #,
miR-498NC+ pcDNAcirc 0086414 2H SJG-1 41l ff f=
228 i U] W R R, miR-498 mimic + peDNA 41
SIG- 14 R EHEM B & ZRASI ¥ E X
(P<C0.001), 5 miR-498mimic + pcDNA #1 %5,
miR-498 mimic+ pcDNAcirc 0086414 #H ) SJG-1
MR 22 B W] W R AR, 2 R A S E L (P<
0.001); Western blot /345 R &8 (E 4D), 5
miR-498 NC + pcDNA 4 It #, miR-498 NC +
pcDNAcirec_ 0086414 Z0 N-cadherin 1) 3¢ 35 7K 5F B

BB A, miR-498 mimic+ peDNA 4 N-cadherin f

KX AKFUBA®, ZRASITHE L (P
0.001), 5 miR-498mimic + pcDNA 4 [t %, miR-
498 mimic+ pcDNAcirc_0086414 40 #J N-cadherin
FRIE KU BEAM, 2R A5t # 8 X (P<
0.001) ;5 miR-498 NC+ pcDNA 4 H.#¢ . miR-498
NCHpcDNAcire_0086414 #H E-cadherin ) 3 ik 7K
SE ] W FF B, miR-498 mimic + peDNA 4 E-
cadherin [ F KK WM. 2R A HiT#E >
(P<C0.001),5 miR-498 mimic+ pcDNA 4 H %5,
miR-498 mimic + pcDNAcirc _ 0086414 41 #
E-cadherinf RiE K FH B F &, ZRAEHKIT &
X (P<C0.001), W#6,

&6 &4 OSCC HMMEHE AT EFEM LR B Lm0

Table 6 Comparison of proliferation, apoptosis, invasion, and epithelial mesenchymal transition of OSCC cells in each group

(n=10,7 £s)
. , X R b
21 51 HFH R (Y FT R [E2. 3¢ A - -
N-cadherin E-cadherin
miR-498 NC+ pcDNA 41 101.78411.21 13.61+£2.74 82.87£8.63 1.58£0.46 1.05£0.11
miR-498 NC+ pcDNA circ_0086414 4 81.7349.19" 48.574+7.18" 36.93+4.42" 0.424+0.07" 2.39+0.72"
miR-498 mimic+pcDNA 2 139.85+18.27 " 7.0641.42"% 149.27+£22.48" 2.6740.75% 0.3640.08"
miR-498 mimic+ pcDNA circ_0086414 41 80.8049.227 16.79+4.537 56.73+£15.847 0.79+0.117 1.79+0.53%
F & 48.530 167.600 112.800 50.110 38.090
P14 <20.001 <20.001 <20.001 <20.001 <20.001
* P {H<C0.05 5 miR-498 NC+pcDNA A b # P {H<<0.05 5 miR-498 mimic+ pcDNA 4 L # (SNK-¢ #: 55)
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Figure 4 Effects of miR-498 on proliferation, apoptosis, invasion,

and epithelial mesenchymal transition of OSCC cells via circle _

0086414
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2.6 miR-498 fl PCK1 & &
M miR-498 5 PCK1 Z a4 &S (B 5, %
B R AR A PCK1 fER 155

PR 28 A 2

{#i | TargetScan

miR-498 &5 &, 45 B & /8, miR-498 mimic 4 i

Predicted consequential pairing of target region (top) and Site
miRNA (bottom) type

Position 513-519 of PCK1 3' UTR 5’

hsa-miR-498

3

. . GACCUACUAGUUUUCCUUGAAAA. . .

CUUUUUGCGGGGGACCGAACUUU

B 5 HEHRETN miR-498 F1 PCK1 M4 & =
Figure 5 Bioinformatics software in predicting binding sites of miR-498 and PCK1
R7 KAEEHEN

Table 7 Luciferase activity

(n=10,x *s)

20 5 PCK1 WT PCK1 MUT
miR-498 NC 41 1.010.10 1.0240.09
miR-498 mimic ZH 0.43740.05 1.0140.07

¢t i 16.405 0.277

P1H <£0.001 0.392

2.7 PCKI1 X} OSCC #0fti 3658 . 98 1° . 4=

(6] 53 %% 16 09 52 W CCK-8 2 A M 25
6A),5 OE-NC 4 [t , OE-PCK1 2 SJG-1 4 ffu 3%
3% 8 OE-NC Z27#1 OE-PCK1 %A OSCC #puig s AT 2 &M Lk K iE REL LR

Table 8 Comparison of proliferation, apoptosis, invasion, and epithelial mesenchymal transition of OSCC cells

between OE-NC group and OE-PCK1 group

N3

EOR BN (A

PCK1 WT B0 2§ 5 £ U] @A T miR-498 NC
M, ZERAEGIE L (P<<0.00D), 1 PCK1 MUT
E’Jx;‘é%‘%ﬁ’&{ﬁ@ﬂiﬁii'ﬁ%ma& SR IG
B (P>0.05), L%

1 i

BRI BRI L 22 A i 7 L (P<C0.001) 5 3
AR LR BR (B 6B), 5 OE-NC 4] lL# , OE-
PCK1 4 SJG-1 4 g g T W] & A, 25 =% A 4i it
22 X (P<C0.001) ; Transwell 55536 6 M 25 3£ B /s
(1 6C), 5 OE-NC 4 b3, OE-PCK1 4 SJG-1 41
M4 2E 6 1 W Gk D, 22 R A St L (P<
0.001); Western blot 3 #r 45 R B/ (B 6D, 5
OE-NC 4 H# , OE-PCK1 2 N-cadherin #2357k
-1 2 W D, E-cadherin JKFH BT 5 . Z R E ST
X (P<<0.001), W 8. K6,

(n=10,7 +s)
. . . HHXT 2R Rk
21 51 AR (%) TR RERE - -
N-cadherin E-cadherin
OE-NC 41 107.12+10.11 8.934+1.41 129.68+19.45 1.95+0.63 0.64%0.11
OE-PCK1 4 79.73+£12.15 16.6747.24 42.74+8.64 0.61£0.13 2.0340.72
¢t A 5.479 16.180 12,918 6.587 6.035
PE <<0.001 <<0.001 <<0.001 <0.001 <<0.001
150 .
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Effects of PCK1 on proliferation, apoptosis, invasion and

epithelial mesenchymal transformation of OSCC cells
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2.8 circ_0086414 i@ &F ¥ 4% W L miR-498 5 7
PCK1 fy# ik qRT-PCR A& & &5 5 8 oR, 5
miR-498NC + pcDNA 4 b %, miR-498NC +
pcDNAcire_0086414 21 PCK1 AYAHXT 14 2 W g Tt
& > miR-498mimic + pcDNA 41 PCK1 14 #H %f 3% i
R FEAR (P<<0.001); 5 miR-498mimic +
pcDNA 4 I %, miR-498mimic + pcDNAcirc
0086414 ZH 1Yy PCK1 Ay AH XS 3k 5 W] W T & 22 5%
BT FRE L (P<<0.001), &9,
# 9 circ_0086414 i it iF 48 IR YL miR-498
= PCK1 MyRi%
Table 9 circ 0086414 regulating PCK1 expression
by sponge absorption of miR-498

(n=10,x *£s)

451 PCK1 fy 4 X 2 7k 1
miR-498 NC+ pcDNA 21 1.03£0.12
miR-498 NC+ pcDNA circ_0086414 £{ 2.044+0.56"
miR-498 mimic+ pcDNA 4 0.4940.07" 7
miR-498 mimic+ pcDNA circ_0086414 4 0.98+0.11"

FfH 49.090

P {8 <<0.001
* P {H<00.05 5 miR-498 NC+pcDNA 4l lb#% £ P {H<<0.05 5

miR-498 NC+ pcDNAcirc_0086414 ZH L # (SNK-¢ #:5)
3 iF ®

OSCC S48 & A= T 0 %M o, 228 %/
FE 1T DR 0 M ) g A0 T e A A R A
OB R EWRE . WAL ER . TR
T3k U f oM L fE T R MR B R A LR
TR 5 L By & 2B 00 B 5 5 1 R L BB TS o
B L5 AT RN N 50% L2 A L BOE AT
Frit St S YT T ORI i . OSCC 2% 5
SR T ) — RO bR L 2 I G F AR IR ™
ST RE Y T R R A T RE LA B oY
LT 25 5 516 83 I HLIR o 2% Ak 1 R AICRTIR P8 14
BB 0 5 O A AEN , BIE 40tk OSCC 138 97
BUCRIIARRANE .. H L %98 OSCC 1Y & 4 K
PN R CHE o T W hn i . FHRIBYT
SEREREE L N TR OSCC BB A i BA
U X,
circRNA ZAEH S RNA 5 (49 57 1 5, 5 )
BN R JE RNA S8 85 2 9 & 7= 4, H ar 2 9 & 3
5 2B N 2 g M 56, G T R R AR
WF5% & Bl circRNA fig 96 @ xF i 45 W B 3 il
miRNA, I 0] LAl AE y il g 4 5 00, 0 4F ok
CircRNA B A g i 58 i A T T X 42 5 circRNA 7E 45
ELM A B A e R R h kT R

YER, #E OSCC H, Bl hsa_circ_0008898 % ik il
i 8 miR-197-5p/RHOA %l ] OSCC 4 i 4%
B e TR AR ZERE 8 AN GO BH A L 9
il B ERUSR  A FSEHE S Cire_0000502 1 fi
E TRl R 40 R AN Y 3 g 0 R Tt
circ_0086414 J&—Fp#r A circRNA, #H XM 5T i 16
cir_0086414 R HE I I & il IR 20 M g 11 12 W 26 9 b
WY ARILAE OSCC v i V8 HIFIHIL i 1 AS T 28
AHFIELE FE IR L cir_0086414 7E OSCC £H 24 F 4 Jfd
HPIRER IR IR RR HAA W) SIG-1 4 i o 228
Bz 8] 5 e b L A2 1 FL U T A A L R A cire_0086414
ATRERL N OSCC 2 Wibn &Y FIATT A HE £,

circRNA 7] G2 i3 W fff miRNA 2 583 F iif
mRNA ) £ ik, AW 55 8 UE T circ _ 0086414 Al
miR-498 fEAEM A 52 2, H miR-498 A LIFFEAR circ_
0086414 WT 2L R MG M. miR-498 76 K A
JIEERE O B S s I B R AT L w56 E
T miR-498 7E OSCC 4 il A= 4 v (9 4E JH - miR-498
FE OSCC 41 20 Fn 4 il v i F 3k ok F i & 7 &
miR-49 838 Jb B [r] 410 1] B2 2 A e A T R R U 1 R
AR HE SCC-15 4 Jif 3 58 L iE %% L 1= 2%, 10 1 20 i A
T-, AT RE S OSCC M lim IR 12 3h 42 4 8 1 73 + 42
bRl ARBFT4E S R . miR-498 7E OSCC ZH 411
AFN YA 2 B T, miR-498 (i ik hT fig
53 circ_0086414 i F ik X OSCC 41 i 14 48 | =
ZRMPETRMEAER . B gs RER 1 FRE cire_
0086414 7] fE I i ¥ 45 1k miR-498 K ZE i OSCC 4f
IfL ) 28 A ) 2 R

miRNAs A G838 i 0 425 H A mRNA fe 4 £ b
A R AT L TO R 2 AT S 00 A R AR B 5 0 i
AT B2 A RN O 3R A A R TR S I 4
PCK1 24 miR-498 My H 4L s, PCK1 J& T W IR M%
TRt P TR T2 2 K T« 41 41 3 7 22 o S R0 ) 9 O P 3R Gk
RIS AN PCKI A Sk i Ak W 5 A2 A AT 38 J i
18— B 38 it L T 1 o 15 5 PR L IE R LR B R
HEHT g 17 0 A A 9 0 A G L i IR o
iz 18, PCK1 - 78 AT & 2 98 59 miR-498 mimics X
SCC-15 20l 34 5 3 B F1 42 22 68 1 19 184 5 A FH B 6F
20 R T B AR . A B g 4 R R, o Rk
PCK1 AT LAHIH] SIG-1 20 A 3% % . 1= 28 i 1 B ] o
efb R TN, - T cire
0086414 3 jF miR-498/PCK1 Fh#l | O &= &5 Ik 40 i
T AT I E .

25 b TR, cire_0086414 7E OSCC 4 Jifd 1 2H 41
FR A R, 1 K cire_0086414 i OSCC 41
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