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Mechanisms of miR-503 inhibiting radio-resistance of esophageal squamous cell
carcinoma cells by targeting ERCC1

KONG Lei', WANG Junjie*, WANG Jidong', YU Yonghua®’, ZHANG Yingdong', CUI Di', ZHANG Yong’, FU Zhixue' (1. Department
of Radiation Oncology, Peking University International Hospital, Beijing 102200, China; 2. Department of Radiation Oncology, Peking
University Third Hospital, Beijing 100191, China; 3. Department of Radiation Oncology, Shandong Cancer Hospital, Ji’ nan 250117,
Shangdong, China)

[Abstract] Objective: To investigate the mechanism of miR-503 modulates radio-resistance of esophageal squamous cell carcinoma
(ESCC) by targeting excision-repair cross-complementing 1 (ERCC1). Methods: The expression level of miR-503 in radio-resistant
ESCC tumor tissues and KYSE140 and KYSE140R cells was detected by qPCR. The miR-503 mimic, miR-503 inhibitor or si-ERCC1
was transfected into KYSE140 and KYSE140R cells. After radiation treatment, the colony formation assay and CCK-8 assay were used
to detect the proliferation of KYSE140R cells. Flow cytometry was used to detect apoptosis of KYSE140R cells. WB was used to de-
tect changes in protein expression of ERCC1. Dual luciferase reporter gene assay was used to validate the targeting relationship be-
tween miR-503 and ERCCI1. Results: The expression level of miR-503 was down-regulated in radio-resistant tissues and ESCC cell
lines (all P<0.01). Over-expression of miR-503 significantly inhibited cell proliferation and promoted apoptosis of KYSE140R cells (all
P<0.01). Dual-luciferase reporter assay validated that ERCC1 was a target gene of miR-503, and miR-503 negatively regulated the ex-
pression of ERCC1. Over-expression of miR-503 significantly down-regulated the expression of ERCC1 in KYSE140 and KYSE140R
cells (both P<0.01), inhibited cell proliferation (both P<0.01), but significantly increased apoptosis rate (all P<0.01); knockdown of ER-
CC1 exhibited a similar effect, while knockdown of both ERCC1 and miR-503 reversed the above effects. Conclusion: Over-expres-
sion of miR-503 up-regulated the radio-sensitivity of KYSE140R cells by targeting ERCC1.
[Key words] esophageal squamous cell carcinoma (ESCC); miR-503; excision-repair cross-complementing 1 (ERCC1); radiotherapy-
resistance
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Tab. 1 Primer sequences for PCR

Gene Primer sequence

miR-503 F: 5’-TAGCAGCGGGAACAGTTCTGCAG-3’
R: 5’-GTGCAGGGTCCGAGGT-3’

ERCC1 F: 5’-GCCGCATCAAGAGAAGAT-3’
R:5’-A AGAAGAGGAAGAAGCAGAG-3’

U6 F: 5’-CTCGCTTCGGCAGCACA-3’
R: 5’-AACGCTTCACGAATTTGCGT-3’
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111 %itsie

K H SPSS 20.0 BAF AT e 1H 0T, BT S 56 4
SLEE 3R PIAHIE L ECR H ek i, 22 4H TR LUK
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Y¥P<0.01 vs Radiation sensitive group; “P<0.01 vs NE2 group; **P<0.01 vs TE12 or KYSES510 group;““P<0.01 vs KYSE140 group

A: The expression level of miR-503 in radiation sensitive tissue and radiation resistant tissues was measured by qPCR;

B: The expression level of miR-503 in ESCC cell lines was measured by qPCR
El1 miR-503 7E R EEHIR MR B AR HIRIEER
Fig.1 The expression of miR-503 in ESCC tissues and cell lines
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i R (E 2P R B, T R IA miR-503 0] & 2 {2 g
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= . B
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) ) @ 20 - *

1 e “1 & ==

£ B T K 8
i 2 10
i g .
R 9.79 %
S g NC  miR-503 mimics
KYSE140R+6 Gy KYSE140R+6 Gy
NC MaR-503 mamics
1 “1 o 20

11 62 554 L1159 9.55 S s

| | , = 15

! 4 I . ES

_ ;A ¥ | Lo
B A 2 5
| , £ v
R 208 835 _ 536 NC  miR-503 mimics
© Annexin V

"P<0.05, "P<0.01 vs NC group; ““P<0.01 vs 2 Gy group
A: The cell proliferation ability under different radiation dose was measured by CCK-8; B: The expression level of miR-503 under
different radiation dose was measured by qPCR; C: The expression level of miR-503 in KYSE140 and KYSE140R cells was measured
by qPCR; D: The cell proliferation ability was measured by CCK-8; E: Cell viability was detected by colony formation assay (x100);

F: The percentage of apoptotic cells was detected by Annexin V-FITC/PI flow cytometer assay
2 miR-503 % KYSE140/KYSE140R 0B i07 847 A91E F
Fig.2 The effect of miR-503 on radio-resistance of KYSE140/KYSE140R cells
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A
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B
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oI 2 7 5 (=0.46, P>0.05) . WB A 45 5 (& 3C.
D) % B, i % 14 miR-503 & % F il ERCC1 & A 7
KYSE140 F1 KYSE140R 41 g /1 [ 2 35 7K ¥ (tieyserao=
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—_—T

Expression of
ERCCI protein
(=)
W

9 NC  miR-503 mimics
D KYSEI40R
S
ERCC] o e 35000 é g
| 80
[B-actin - We——43 000 %%d)

NC miR-503 mimics

"P<0.01 vs NC group
A: The bioinformatics analysis result showed that miR-503 had a binding site with ERCC1; B: The luciferase activity in

ERCCI1-Wt transfected miR-503 was lower than that in NC group detected by dual-luciferase reporter assay;

C and D: The expression of ERCC1 protein was measured by WB
3 ERCC1 2 miR-503 405
Fig.3 ERCC1 was a target gene of miR-503
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P ERCC1 #1 miR-503, ERCC1 K A ) £ L KT 5
X B 1) 22 S e G0 i 18 Y Ctevsenao=1.19 5 fiyserar=0.96
¥ P>0.05) . CCK-8 & Ml 25 F (B 4C) £ W , i %
ERCC1 ¥ 3 £k KYSE140 F1 KYSE140R 41 il 34 4
fE 11 (KYSE140: Fy,=7.86, P<0.05, Fis:=32.68 , Frny=
5.14, Foe=24.59, ¥ P<0.01; KYSE140R: F»,=21.34,
Fusi=40.48, F1,=58.89 , Fos,=43.61, 3] P<0.01) , fij [
i f% ERCC1 fmiR-503 I %f KYSE140 1 KYSE140R
211 B 14 19 5 e ) 0 S 2 20 (35 P>0.05) o B FE T i
S8 AR ZARAG I 25 F (B 4D B 3t — 25 AIE S, mi %
ERCCI i 2 #1141 KYSE140 Al KYSE140R 41 i 3% 77,
PEBEPE T CABR I 77+ tevseao=13.38 s tiyseraor=11.78 , 13
P<0.01, B 4D; 98 T ¢ tevseia=17.15 5 teyseraor=15.72, 35
P<0.01, B 4E) , 1M1 [A] i} i & ERCC1 A1 miR-503 5 %}
HEZH AR G 22 S T G it 2 3 1% (P>0.05)

3 3
Hp ] [ S e 0 AT R 2018 44 [ e fiE )

R, HE 90% LA I R 12 8 ESCC, H R
A= 5K IR L R G R R A R, 2R TR
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