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Effects of circ_0000064 on the biological behavior of thyroid cancer cells
by targeting miR-503

GONG Ye, LIU Siyin, YU Ximet
(Xinjiang Uygur Autonomous Region People's Hospital, Urumqi, 830001, Xinjiang, China)

Abstract: Objective To investigate the effects of circular RNA 0000064 (circ_0000064) targeting miR—503 on the bio-
logical behavior of thyroid cancer cells. Methods The expression levels of circ_0000064 and miR-503 in the thyroid can-
cer tissues and the corresponding adjacent tissues of 21 cases were assessed using real-time quantitative PCR (RT-qPCR).
Circ_0000064 small interfering RNA (si—circ_0000064), miR-503 mimic, si—circ_0000064 + miR-503 inhibitor (anti—
miR-503) were transfected into thyroid cancer SW579 cells, respectively. The plate cloning formation test and cell count-
ing kit (CCK-8) method were applied to calculate the proliferation of SW579 cells, and Transwell test was performed to de-
tect the migration and invasion of SW579 cells. Flow cytometry was selected to detect the cell apoptosis, and Western blot-
ting was employed to detect the expressions of epithelial cadherin (E—cadherin) and neural cadherin (N—cadherin) proteins.
The targeted regulation relationship between circ_0000064 and miR-503 was confirmed by dual luciferase reporter assay

and RT-qPCR. Results The expression of circ_0000064 was significantly higher in thyroid cancer tissues than in adjacent
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tissues (P<0.05), while the expression of miR—503 was significantly lower in thyroid cancer tissues than in adjacent tissues

(P<0.05). The cell viability, colony formation numbers, migration and invasion numbers, and N—cadherin protein expression

of SW579 cells were significantly decreased (P<0.05), while E-cadherin protein expression was significantly increased (P<

0.05) after silencing circ_0000064. The cell viability, colony formation numbers, migration and invasion numbers, N—cad-

herin protein expression of SW579 cells were significantly decreased (P<0.05), while E—cadherin protein expression was

significantly increased (P<0.05) after overexpressing miR—503. miR—503 was the target gene of circ_0000064, and silenc-

ing circ_0000064 significantly increased the expression of miR—503 (P<0.05). miR-503 inhibition significantly weakened
the effects of silencing circ_0000064 on the biological behavior of SW579 cells (P<0.05). Conclusion Silencing

circ_0000064 can inhibit the proliferation, migration and invasion, and induce the apoptosis of thyroid cancer cells by up—

regulating the expression of miR—503, thereby inhibiting the progression of thyroid cancer.

Keywords: Thyroid cancer; circ_0000064; miR-503; Cell proliferation; Apoptosis; Migration; Invasion
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514 5'-CCTATTTCCCATGATTCCTTCATA-3", Fiif
514 5'~-GTAATACGGTTATCCACGCG-3" ; U6 I ijff
5] ¥ 5'-GCTTCGGCAGCACATATACTAAAAT-3',
TG4 5'-CGCTTCAGAATTTGCGTGTCAT-3
1.3.2 EBEESR EERFSE K SWSTo AN A
T 10% ft 4= 10T 1% 5 -85 5% 25 LAY RPMI-1640
BRIk B 37 °CLCO MR 5L 5% M NG B 1) 45
TR RESR A 80% fil A B, FH 0.25% s 2 11 FilH
FEIWRAT J B AR, 722 B8 12 3 A LU B AR . 5 YRl
24 h B 1x10° > 275 FO AR KT B0 40 i, $2 Fh 7 B L 7%
500 wL 35 3% H 19 24 FLAR , e Y B 200 i gl 5 B 3K )
40%. 53911 50 L Opti-MEM 1 37 HE A B i 1 79
HYLW) N 1 pL Lipofectamine 2000, #2458 W W 3 YRR
A, FIREE 5 min, TR A YR S AR Qe
BV, BRI 3 YIRS, & R 20 min, LK
G Z 24 LR AR BTSSRI A 5 o ik
A 37 °C.COMRFUI S5 % SRR BE ARG FE 48 B 9%
B YL 6 h i B4 R R A SR A R 48 h, WA A .
R 17 5 e 0 I [R) 5 40 it 43 by si—NC 4 (3 e
si—-NC) \si—circ_0000064 41 (% %% si—circ_0000064 ) ,
miR-NC 4] (% 4% miR-NC) .miR-503 £ (%% 4% miR-
503 mimics) . si—circ_0000064+anti—-miR—-NC 2H (%% J
si—circ_0000064 A1 anti-miR-NC) . si—circ_0000064+
anti-miR-503 41 ( % 4% si—circ_0000064 F anti-
miR-503),

1.3.3 CCK-8iEHMMmpmE S HEAMIHS
ZHANM B OB PR AE A 10% B4 1ML 9 RPMI-1640
BEFRWH . H100 L 40 B (29 5x10° -4 k) Jin
A 96 LML, 3 185 5% 24 h .48 h .72 h J BUH — M 4
Jig, BEFLINA 10 pL CCK-8 % . K5 55 30 & T 8%
T A 3 h, FHEG AR LI E 450 nm &b %% B (0D
{B) , AR AN MaE 77

1.3.4 T4 52 P& 2 BX S5 50 46 i 28 AR o2 BE 712 BX B
22 9 2 P T A RO 45 AL AN I B TR AE B 10% iR 4
MLV 79 RPMI-1640 35 72 W H o B 4 A2 i i R, LA
BT 200 441 1) 2% B H2FP 2] 5 10 mL 37 “CHURES
TR o A =y = ) Kt N U S S I N
FRARH RS FR 2 ~ 3 A . YRGS IR AR AT O
(I FERERT , 20 1R85 3%, 57 % BIE W, JH PBS /N0 iR ik
20K, NN 4% 22 5% P [ 52 20 15 min, 2R 25 [ 2
W, TI10.1% 45 5 2 9 46, 10 min, JH 7 7K 25 18 3k 25 e
i, =T 78 BB R I E>50 4 41 Y e
REEL

135 ARAEEARCNMEEEATERE HLHAM
TH AL G B AR IS5 G 22 vl R B Al ik B R
1x10°~/mL. B 100 wL 20 f B i A i =4, 4351
FH'5 pL Annexin V-FITC F1 5 L PLV I 7EKG % N 44
430 mino FHI A0 BT 40 B gR 125

1.3.6 Transwell LG NAEITRHIMEE Q)
48 h J5 #E 4T Transwell SZ 56 DA PEAL 40 Bl 19 1 7 A=
ZERETT o N A5 L AN T Ak S B TR AE JC I T RPMI-
1640 17 72 F 1, B 200 L 23 (29 2x10° 4> ) i A i
JEIRA (RZBH) SRR GERE L) JE I I i
E L 600 WL 10% JIG 4 ITE I RS SR EE AT &
YERBIER . 37 CHER 24 h, JH 4% 2 5 Wk [ E
Transwell /NEJIEHPZERE AN, 0.1% &5 &g . 7
WA T BEALIERE S AN BT A, R I (E 3 m 40
iR 2 ST AL

1.3.7 ZFE B R ED i i 42 M E-cadherin 1 N-cad-
herin ® A &KL D& FRBOLN G5 B & 4140
()RR A, F B8 1 1Y ER DK B R S 2x R
FELR IR A WK IR N S min 2R A M. L
30 wg & HIEE 1 e L B R 40— 3B TN O R
Bk H 3K (sodium dodecyl sulfate— polyacrylamide gel
electrophoresis, SDS—-PAGE) 73 & , il 1o by E 1 =0 5%
FEEASL e 7% 2 11 2 R Al — 980 & #5 (polyvinylidenefluo-
ride, PVDF) 5 1o JH 5% R Bg 4= W3 % e 37 “CEtHiA]
JEE2 h, SR 5 121 000 i B 1Y — BT i 37 CHE & 1B
2 h, 55 FH 121000 F B 09 5 37 “CHiF & AR
1 he Ntk &G B, UL GAPDH NS, fi
FHEER LG 2 52 0 b B R 1 ek it

1.3.8 WK HZEERELE F|H Circular RNA
Interactome B A4 T circ_0000064 5 miR-503 2 [f]
(2557 a5, A2 A S B2 1Y miR-503 45 417
SR EY A2 AL (WT) B %8 48 8 (MUT) cire_0000064

- 175 -



iR 242 2023 4F- 4 45 13 %45 2 0]
Anti—tumor Pharmacy, April 2023, Vol. 13, No.2

B 4 A psiCHECK2 % it 2 B2 15 56 [ 2 44, 43
Wl A 44 K WT=cire_0000064 . MUT—circ_0000064
fifi ] Lipofectamine 2000 ¥ I i & 241 2% & 7 7 5
miR-503 mimic 8, miR-NC JL44 L SW579 41 iy, #%
Y 48 h i 38 A8 X 3R AT AR S PR A D 2R 4 D
2 it 284 fipp v v e ORI B S I TR, LA
B OOCETEN NS TR AR SOE R B
14 HirEFHE

K SPSS 23.0 AT Geit25 40 b, L sy FE AR

P<0.05
*
67 P
247
=
o
=
=
52
0 T Ll
J L FE LR
K1

Fig. 1
2.2 Bk circ_0000064 X SW579 £ B 1 78 £ 0E T
G840 si—circ_0000064 ZH 4 i 7 cire_0000064 3%

hhECANHEIE S (48 h.72 h) AETETE BB B A
T si-NC 4 (P<0.05) , TR .miR-503 ik =15 i
HETF Gi-NC 41 (P<0.05) (E 2.3 1),

3, R R U B b 22 (X ) o, 2R ST
FEA ¢ K56 0 AT P 4L 1) 25 57, P<0.05 £ 58 Geit

ALY NN
E-9'8

2 #HR

2.1 circ_0000064 1 miR-503 KX &M  HOR IR
FE 21 cire_0000064 ()36 1k i i 3 1 T 55 4141
(P<0.05) , 1fii miR-503 [ 3% ik & I Ik T 55 41 21
(P<0.05) (& 1),

P<0.05
15- .
———
[
00 %0%°%¢
= [ )
= .d X
% [ ]
205
E =
0

TSR it

A

circ_0000064 2 miR-503 #7 % 3k (n=51)
Expressions of circ_0000064 and miR-503 (n=51)

2.3 TE circ_0000064 3F SW579 20 il T # Fn {2 2
BIEIE  si—cire_0000064 ZH 21 o 1T % Fl {2 224 \N-
cadherin & (1A 1 ¥ 1 Z LT si-NC 41 (P<0.05),
E-cadherin & [ 35 5 1 3 5 T si—-NC 4 (P<0.05)
(F3.42),

A B . o C

58 si-NC Sl—Cll’C_0000064 si-NC si-circ_0000064

.07 si-NC = SN A0 10" goror R

T | = sicirc_0000064 ,, s . g
o 1.5 10° § 106
N
Iv " 5 I 10 10° 1
,% 104 o : 104 o g ;
> 05 7RG "
n 10* ; E 10° P g
o 0 Ql»]ﬁﬁ ML 0 0 Qi-rﬁ,i"" R v Ql-L'l‘{

0.0 ah  43h  7oh 010° 10* 10° 10° 107 010° 10* 10° 10° 107

Annexin FITC-A -
E2 YL cire_0000064 X SW579 4 jig 3 54 1 B - B9 % R
Fig. 2 The effect of silencing circ_0000064 on the proliferation and apoptosis of SW579 cells
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A1 B cire_0000064 3+ SW579 20 it 5 T i Aw B = 89 % v (n=3)
Tab. 1 The effects of silencing circ_0000064 on the clone formation and apoptosis of SW579 cells (n=3)

23] circ_0000064 miR-503 AEVEIE R T-2/%
si—-NC 1.00+0.00 1.00+0.00 119.67+4.92 8.19+0.54
si—circ_0000064 0.20+0.02 4.25+0.08 56.00+1.63 23.92+0.88
t 69.282 70.365 21.277 26.388
P <0.05 <0.05 <0.05 <0.05
A B
g
b=
&
g ©
N
QQQQ
O w7
é\'é & >

invasion

E-cadherin = s w—

N-cadherin s s

GAPDH ‘== =

B3 JLER cire_0000064 17 %] SW579 4 L i 7 fn 12 %
Fig. 3 Silencing circ_0000064 inhibits the migration and invasion of SW579 cells

&2 B cire_0000064 2 SW579 28 it it 4% Fa 12 5 09 % vf (n=3)
Tab. 2 The eftects of silencing circ_0000064 on the migration and invasion of SW579 cells (n=3)

215 s> 2411 14 (e =E)l kA E-cadherin N-cadherin
si-NC 242.67+6.24 157.33+4.50 0.23+0.02 0.68+0.05
si—circ_0000064 122.00+2.45 71.67+2.05 0.76+0.05 0.26+0.02
t 31.178 30.004 17.047 13.509
P <0.05 <0.05 <0.05 <0.05

WT-circ_0000064 5" GCUGCUGCUGCUGCUGCUGCUAG 3’
Ll

miR-503 3" GACGUGUUGACAAGGGCGACGAU 5

MUT-circ_0000064  5*  GCUGCUGCUGCUGCUAACGACCG 3
F 4  circ_0000064 #1 miR-503 t & % 7 7]
Fig. 4 Complementary sequence of circ_0000064 and
miR-503

A3 REKREIHREFBLR(0=3)

Tab. 3 Results of double luciferase report experiment (n=3)

215 WT-circ_0000064 MUT-circ_0000064
miR-NC 0.98+0.07 0.97+0.07
miR-503 0.27+0.03 0.98+0.06

t 16.147 0.188
P <0.05 0.860

FkhE HAT R E-cadherin BEEHEEFEES T
miR-NC 4 (P<0.05) , £ V& JE LA 41 B 3% 77 (48 h,
72 h) GE R FI{R ZE 8L N-cadherin 25 [ £ 15 £
FE T miR-NC 41 (P<0.05) (85.%4).

2.6 #] #Hl miR-503 8¢ % ¥ i B circ_0000064 Xt
SW579 A sEMBA T WIER 5 si—circ_
0000064+anti—-miR—-NC 41 FL 5, si—circ_0000064+an-
ti-miR—-503 41 SW579 4l i miR-503 ik g TR
00 2 A (P<0.05) , SR VR TE BB AT 7 (48 b,
72 h) ¥ 5 E THE (P<0.05) (6. 3#:5) .

2.7 #) #l miR-503 8¢ 1% ¥ 7 B circ_0000064 X
SW579 R ERBFAEEMIER  si-circ_0000064+
anti-miR—503 £ SW579 4fi jitd i 2 112 78 50 . N—cad-
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Fig. 5 miR-503 inhibits the activity, clone formation, migration and invasion of SW579 cells and induces cell apoptosis

A4 miR—503 %5 SW579 2 B 6.1 7 s, A = A w42 & 49 % vh (n=3)
Tab. 4 The effects of miR—503 on the clone formation, apoptosis, migration and invasion of SW579 cells (n=3)
2H ) miR-503 ETKTE AL PHT-2/% TE A% 4 4K =224 %L E-cadherin =~ N-cadherin
miR-NC 1.00+0.00 121.33+5.31 8.26+0.54 244.33+7.59 158.67+5.73 0.24+0.02 0.69+0.06
miR-503 5.55+0.13 47.00+0.82 26.65+1.05 100.33+3.30 57.67+1.70 0.86+0.06 0.15+0.01

t 60.622 23.961 26.977 30.130 29.269 16.979 15.376
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
A o B si-circ_0000064+ si-circ_0000064+ el si-circ_0000064+ si-circ 0000064+
- si-circ_0000064-+ anti-miR-NC anti-miR-503 anti-miR-NC anti-miR-503
20 anti-miR-NC s T S0 o S
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s anti-miR-503 i
s L
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Annexin FITC-A
E6  #% miR-503 7 5 VLB cire_0000064 f SW579 2 fig 1 7 Fn J& 1= i 15
Fig. 6 Inhibition of miR-503 can attenuate the effects of silencing circ_0000064 on the proliferation and apoptosis of SW579

F5 ) miR—503 7T, 53 5L circ_0000064 3 SW579 48 it 48 357 i A A 69 4 ) (n=3)
Tab. 5 Inhibition of miR—503 can attenuate the effects of silencing circ_0000064 on the colony formation and apoptosis of SW579

cells (n=3)

5 miR-503 ES3IA% AT/ %
si—circ_0000064+anti-miR—-NC 4.27+0.06 56.00+2.45 24.19+0.98
si—circ_0000064+anti-miR-503 1.29+0.05 104.33+3.86 12.52+0.50

¢ 66.086 18.310 18.372
P <0.05 <0.05 <0.05

herin & [ A E ¥ B #F 5 T si—circ_0000064+anti—
miR-NC % , E-cadherin 4 [ % iA & B Z X T si-
circ_0000064+anti-miR-NC 41 (& 7.3 6) . circRNA 245 i A= B A1 BRI F v ) S B ] 428
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Fig. 7 Inhibition of miR-503 can attenuate the inhibitory effects of silencing circ_0000064 on the migration and invasion of SW579 cells

A6 FH miR—503 7T 8,55 ST circ_0000064 3+ SW579 2 ML 3L 4 A 42 2 69 4E A (n=3)
Tab. 6 Inhibition of miR—503 can attenuate the inhibitory effects of silencing circ_0000064 on the migration and invasion of

SW579 cells (n=3)

20 541) 1A% 2 i £ 1R 224 % E~-cadherin N-cadherin
si—circ_0000064+anti-miR-NC 121.00+4.08 72.67+1.70 0.77+0.05 0.26+0.02
si—circ_0000064+anti-miR-503 213.00+5.89 137.00+3.74 0.35+0.02 0.54+0.05

t 22.240 27.122 13.509 9.006
P <0.05 <0.05 <0.05 0.001

R, HER IR 5 88 5 1Y I R RRAE 25 DDA OC , H:
S RRIEAESEOEE A ET MY . W
cire_0058124 55 Z R FAR AR g S8 8 A MR AR A A
ANEFAGH IS, circ_102002 £F HUR G920 23 FnZm
Horh ik b, JF Ak b K 1A 58 B 5% 4k (epithelial—
mesenchymal transition, EMT) F140 iR, mivE
cireNEK6 AT I 25 FEAIG FH IR i 968 20 JE i) 34 50 A2 28
BE AU NI, B0 5E cireRNAs 55 BRI 35 R 1 06
AREREE, AWM, cire_0000064 £ 2% ik 1)
JH98 28 3 B T I v TSR A BB AR AR
B I IR R Ik R A, 2 Y0 9 AR 3 L ) T A
bW . AR BESE & B, IR R R A

cire_0000064 35 3 i, £ cire_0000064 ik
R AR AT Bl T R OBR R A B R . R IR 52
cire_0000064 FIVE A, AR AT T D RB B K L5
ZE RN, Y si—cire_0000064 1T 2k circ_0000064
A 2 IR R SWS79 4R A TR TR IR AR
4 ff 3% 77 A s TR W RE T, 3% 5T cire_0000064
TERHE i T E ] — 3, EMT 240k X b
PEARAE FRAG ] TR A R . AR LG HOIR IR
TEN I Z R SEiREE th  EMT 5 88 0 & 2 528

R T (N7 & I S N 11 5 11 ST N
circ_0000064 1] I 25 T 1 1] 5t ¢ 7 25 1 N—cadherin
Fik, L b R F A K A E-cadherin 35 , FEIK
SW579 2 il 1) 1 #% R {2 22 1k 71, % W cire_0000064
A BB A PP ) EMT X FFIR R e 40 i & ¥ 2 B Fn i
ZEMIAE

cire_0000064 ) D) HE £ 22 5 5 miRNA 254
KXo AN, cire_0000064 # [6] miR-143 7] {i¢ i AT 9
HE " cire_0000064 3 1 5 miR-143 A1 B AE F
DA DR 975 'EF 9 2 S 40 54 5 A 27 A AR 3l 3 WL
7Ot R A S5, A BF 5E I 58 miR-503 J&
circ_0000064 1) H % # &1 . miR-503 i miR-424
(322)/-503 f W It , 215 4 M J) 401 4 Joe \EMIT 17 %
RS EEAR AN R S SRR A2 4k M Y
JA S APERE S WFR & B, S5 R T miR-503 2 A%
FIk , miR-503 38 2o LT i A P R AR K -A
(vascular endothelial growth factor—A, VEGF-A) #ji5]
S5 s 0 g A A AR ORI LA AR A |
P4 miR—-503 7] 3@ ik 40 ] i 45 E2F 5% 5% K 3 (E2F3)
P05 7 29095 HeLa 40 JfL 35 58 1228 ERE R EMT 7,
I Ah , miR-503 7 K cireRNA 8 & B2 18 fiff 2 14 2
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(circ—ERBB2) . circRNA FRYE M 28 Bk (cire—-BANP ) %5
circRNAs B9 43 F 45 , 5 1 AE B i e v A 3

S AR DS AR SE & B, BRI 9 2 20 miR-
503 L F I, M7 miR-503 Uyt & B, %% Yt miR-

503 mimics 7] 2 & F 8 N—cadherin 33k , b 7 E-
cadherin 3K , i 7F R AR SW579 4R I 1, AR
FOWE 1 DA B i B IR A RS FLR 2818 ), X 5 TR
cire_0000064 % SW579 41 il i) BT s ORISR, 7R
miR-503 7£ HUIR B vh HAT W IRk, cire_0000064

A BE A i # [] miR-503 2 5 HUR PR A0k . K
5S8R, 1 miR-503 28 3k A 5 2 50 #4350 8k
cire_0000064 XF HUR Jif 968 SWS79 4 i A= #2247 R A
K EMT AH G2 I 3B I RZ I, Yk &2 SW579 4 it Y 5+
WO THUEMR G B (R8T, g — PRt T
circ_0000064 18 1+ ¥ [5] miR-503 2= 5 FAR g 1) 1F
JE BRI, AR SRAI A N R Z A, W miR-503 (1
WESEIL AT 5 BB o BEAh , IR 5 BN ST AR P S 50 F
— B BGIE cire_0000064/miR-503 & £ 15 HIR i g 1
e ER

Bz, BRI P cire_0000064 5 1 i

miR-503 ik NI, ULEK cire_0000064 A i i - i
miR-503 175 5 HUR B 40 M 0 T, e HERs 3
FRZE. cire_0000064/ miR—-503 4 B 8 M K216
B DR B8 A

S 30k
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