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[ Abstract | Objective To investigate the role of long non-coding RNA (IncRNA)-ROR in mediating epithelial-
mesenchymal transformation (EMT) and its impact on radiotherapy resistance in nasopharyngeal carcinoma cells.
Methods Nasopharyngeal carcinoma cells CNE2 were divided into blank group, negative control (NC) group and
IncRNA-ROR siliencing group; or were divided into blank group, radiotherapy group, radiotherapy +NC group, and
radiotherapy +IncRNA-ROR overexpression group (radiotherapy treated with 6 Gy radiation for 24 h). The CNE2
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proliferation was detected by cell counting kit 8 method. The cell migration was detected by cell scratch test and Transwell cell
migration test. The apoptosis ratio was detected by flow cytometry, and the apoptosis-related proteins and epithelial-mesenchymal
transition proteins were detected by Western blotting. Results Compared with the blank group and NC group, the proliferation
ability of nasopharyngeal carcinoma cells CNE2 was decreased after inhibition of IncRNA-ROR expression for 48 and 72 h (all
P<0.05). The mobility of CNE2 cells after IncRNA-ROR expression inhibition was lower than that in the NC group (P<<0.05).
The migration ability of CNE2 cells in the radiotherapy+IncRNA-ROR overexpression group was higher than that in the
radiotherapy group and radiotherapy +NC group (both £<<0.05). Compared with the radiotherapy group and radiotherapy+NC
group, the apoptosis rates of CNE2 cells in the radiotherapy -+ IncRNA-ROR overexpression group was decreased (both P<<0.05).
After IncRNA-ROR inhibition, the expression of activated caspase 3 and caspase 9 proteins was increased (both £<<0.05), while
the expression of activated caspase 3 and caspase 9 proteins was decreased in the radiotherapy +overexpressed IncRNA-ROR
group (both P<<0.05). Inhibition of IncRNA-ROR increased the expression of epithelial marker proteins (E-cadherin, B-catenin),
and decreased the expression of interstitial marker proteins (N-cadherin, vimentin). The epithelial marker protein expression
was decreased and interstitial marker protein expression was increased in CNE2 cells in the radiotherapy +IncRNA-ROR

overexpression group compared with the radiotherapy group and radiotherapy +NC group (all P<<0.05). Conclusion IncRNA-

ROR can affect the radiotherapy resistance of nasopharyngeal carcinoma cells by regulating their proliferation, migration,

apoptosis and EMT, and it is a potential target for reversing the radiotherapy resistance of nasopharyngeal carcinoma cells.
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coding RNA-ROR
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Fig1 Effect of IncRNA-ROR siliencing on proliferation of nasopharyngeal carcinoma cells CNE2
A: Test results of real time fluorescent quantitative polymerase chain reaction; B: Test results of cell counting kit-8. "P<<0.05, "P<<0.01
vs blank group and siR-NC group. n=3, x%s. IncRNA: Long non-coding RNA; siR-NC: Negative control small interfering RNA;

siR-ROR: Small interfering RNA targeting IncRNA-ROR.
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Fig2 Effect of IncRNA-ROR on migration ability of nasopharyngeal carcinoma cells CNE2 after radiotherapy
detected by cell scratch test (400 <)
IncRNA: Long non-coding RNA; siR-NC: Negative control small interfering RNA; siR-ROR: Small interfering RNA targeting
IncRNA-ROR; ov-NC: Overexpression negative control; ov-IncRNA-ROR: Overexpression IncRNA-ROR.
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Fig3 Effect of IncRNA-ROR on migration ability of nasopharyngeal carcinoma cells CNE2 after radiotherapy
detected by Transwell test
"P<<0.05, "P<<0.01. n=3, x*s. IncRNA-ROR: Long non-coding RNA; ov-NC: Overexpression negative control; ov-IncRNA-ROR:
Overexpression IncRNA-ROR.
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Fig4 Effect of IncRNA-ROR on apoptosis of nasopharyngeal carcinoma cells after radiotherapy

A: The percentage of apoptotic cells detected by flow cytometry; B: Effect of inhibition of IncRNA-ROR on apoptosis proteins
in CNE2 cells detected by Western blotting; C: Effect of IncRNA-ROR overexpression on apoptosis proteins in CNE2 cells after
radiotherapy detected by Western blotting. "P<<0.05, "P<<0.01. n=3, x=+s. IncRNA: Long non-coding RNA; PI: Propidium
iodide; ov-NC: Overexpression negative control; ov-IncRNA-ROR: Overexpression IncRNA-ROR; siR-NC: Negative control small
interfering RNA; siR-ROR: Small interfering RNA targeting IncRNA-ROR; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase.
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Fig5 Effect of IncRNA-ROR on epithelial-mesenchymal transformation of nasopharyngeal carcinoma cells after
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radiotherapy detected by Western blotting

A: Effect of inhibition of IncRNA-ROR on epithelial-mesenchymal transition proteins in CNE2 cells; B: Effect of IncRNA-ROR

overexpression on epithelial-mesenchymal transition proteins in CNE2 cells after radiotherapy. "P<<0.05, "P<C0.01. n=3, x=s.

IncRNA: Long non-coding RNA; siR-NC: Negative control small interfering RNA; siR-ROR: Small interfering RNA targeting
IncRNA-ROR; ov-NC: Overexpression negative control; ov-IncRNA-ROR: Overexpression IncRNA-ROR; GAPDH: Glyceraldehyde-

3-phosphate dehydrogenase.

R 2 (TR FR I, EAZ A Y SR 2 SR IA
I G LARTIA R B BASE 2 2R 1 Joi Gt Bt 356 PR e S
FO R YD, THER I IZ A9 IncRNA ik,
T A2k, K IncRNA ¥ A & I 7% R 3t e A48 1
NATTXT L FE T RE 7E N 1 52 2% 95 05 A ) 1 3L i
IncRNA 7EJAE B W) i i 2R €6, 1] REAE
Sy A DRIl e o o) Rl A VR

Hou %5 ' [l BF 5% & B, IncRNA-ROR 7E 3| i
Jei R R 2R IR KO i SR L E R AR 2, st fe gk
B — 1] Jo e A 4 van L H I g 400 i %) 34 7 e = 28 e
J1o ZARLA I 58 45 S AE T A0 S5 rh 75 21k
2170 5 AL IneRNA-ROR th, B 4 3iF B 5 £

WA B 2 A ETR AN RS A et L A IR 4 i
$91 2R FH qPCR A6 ) 55 IR 987 21 250 A2 1 8 i ¢ 2 2
o1 IncRNA-ROR 1% #5165 L, 45 1 1 7K IncRNA-
ROR 7E 5 WA 982 20 21 v 1) 22 58 I il sy 18 M S il 4%
A4, 942 B IncRNA-ROR (1) £ 35 7] fE 5 & 1
TR RA . KIEA —E A 76 4 Fh B IRAL
ARSIR 20 5 40 O bk CNE2 . HNEL, HONE-1,

SUNE-1 H Jf] qPCR 5 1ll IncRNA-ROR ) £ ik, 4%
H 7R 7E CNE2 H IncRNA-ROR &5 T HiAth 3 i 81
WS AR AR 1), B LAASHIFSE e CNE2 15 i 4k
IncRNA-ROR HYVEFIHLHIBITTE R 5. ABIFFEAE R .
/N, il IncRNA-ROR &3k J5 CNE2 (134 58 g 1 5
55, TR RN, TSR A FRA TR, FRRED
1IE T IncRNA-ROR 55 S MRS 4R A5 . iEREAH G,



e 1224 -

MR R AR 2024 4F 10 H, 55 45 %

= Bz - 1] 5T A A 2 b e s 1 R S 1 G D
BR, VP 2RI 1 SAEALH . AT A,
E- S520 R U L - TR AR i) 2244,
B i O T k- R ol vl [ e 4
R EZAE M. E- 85508 0B S0 L R 4 i
R, M AURETE SRR, S BUE
i 2E o B AR R 2L - A5 B 1 RiA
TR R AR BB E A N- SR AR
IRTHE, AN ) A R, T 1) ) 7
FEAMAEREAY, &k b - R Bk i 25 Sk
g, 7E % e g AN LR 9 IncRNA-ROR 3 i
P E-B5 8 A R IA . SR N-B5 F R TS
PRI bR - A Bl db, iR & AL =i . &2
K s RS Y AR S AE B 40 i CNE2 Hh
il IncRNA-ROR 2 ik, #1715t B 300 32 A6 ) 445 2R 3%
W] CNE2 i E- S5 26 86 1. B- B Rk FHim, i
N-#5Z6 8 . WIBE A RIL T, KU IncRNA-
ROR & 1k 1] {1 32 & Wik i 240 L= Bz — [) e i A iy %
Az, SRR AN . ST RS AR Sy B

B R T R I PR RTS8 B AF 5 SO oY
e BE U EHS A3 SR A R RR S T I R R
R BUEAN RS, T BT RE R S BUX K
BRI E R, UE LT R B
Ja BAETE R SR BT AU R B,
DNA #5453 Rl 52 308 [t v o0 2 (1% 35 PR 2848 % 200 i J#)
WA AL AR TS B P A DRI R,
IncRNA-ROR 7E 1 Z 9 i Hh 2 5 4 Fh 40 il S5 4F,
U0 A S 20 38 A AN T AR B L Chen 25 BF
5% & B IncRNA-ROR 7 0 J7 HK Bt 19 )i 4 i &
eIk, B BEIE RN X 2R I S AT R 45
LS174T 1 HCT116 4 ffl ' IncRNA-ROR 1 3 ik,
i 5% IncRNA-ROR J&5 ] i 34 241 it 8 7= JF- 384 fin p53
FI miRNA-145 (/) F ik, 7 IncRNA-ROR i i £
JA 4% pS3/miRNA-145 i 2 5 1 b5 48 B (4 7507
R L AR SE B R, X 2k IR 5 [
IncRNA-ROR f % ik, #] {ff CNE2 ) {= 28 f& J1 3
PR, RTINS, DB (E- 4SRN . B-HK
HEH) RIETRE MR EEN (N-SREH.
WV EH ) FibTHE, FW IncRNA-ROR AJ 4% &
WK PR A M ) L B — ) Ak, 5 S MR A T T KT
A

25 FRTR, AHFSE % B IncRNA-ROR 7 47 £

WA R A e . 88 . T, b - SRR
FOF Pt B A — s /ER . {H IncRNA-ROR i
ab R AR LG R R - ) B A BO TR
YU TRIRAMGE, LhitE— 2L W5 IncRNA-ROR BET?
FRCA SRR IO T BT R BRI G
MR R TS, B AT i i

(£ % k]

[1] SU ZY, SIAK PY, LWIN Y Y, et al. Epidemiology of
nasopharyngeal carcinoma: current insights and future
outlook[J]. Cancer Metastasis Rev, 2024, 43(3): 919-
939. DOI: 10.1007/s10555-024-10176-9.

[2] CHENYP CHANATC,LEQT,etal. Nasopharyngeal
carcinomalJ]. Lancet, 2019, 394(10192): 64-80. DOI:
10.1016/50140-6736(19)30956-0.

(3] FRIKHA M, AUPERIN A, TAO Y, et al. A randomized
trial of induction docetaxel-cisplatin-SFU followed by
concomitant cisplatin-RT versus concomitant cisplatin-
RT in nasopharyngeal carcinoma (GORTEC 2006-02)[J].
Ann Oncol, 2018, 29(3): 731-736. DOI: 10.1093/
annonc/mdx770.

[4] DONGRE A, WEINBERG R A. New insights into the
mechanisms of epithelial-mesenchymal transition and
implications for cancer[J]. Nat Rev Mol Cell Biol,
2019, 20(2): 69-84. DOI: 10.1038/s41580-018-0080-4.

[5] CHI H C, TSAI C Y, TSAI M M, et al. Roles of long
noncoding RNAs in recurrence and metastasis of
radiotherapy-resistant cancer stem cells[J]. Int J Mol
Sci, 2017, 18(9): 1903. DOI: 10.3390/ijms18091903.

[6] SUIF, JIM, HOU P. Long non-coding RNAs in thyroid
cancer: biological functions and clinical signiﬁcance[J 1.
Mol Cell Endocrinol, 2018, 469: 11-22. DOI: 10.1016/
j.mce.2017.07.020.

[7]  LIJK, CHEN C, LIU J Y, et al. Long noncoding RNA
MRCCAT1 promotes metastasis of clear cell renal cell
carcinoma via inhibiting NPR3 and activating p38-
MAPK signaling[J]. Mol Cancer, 2017, 16(1): 111.
DOI: 10.1186/s12943-017-0681-0.

[8]  RICHTIG G, EHALL B, RICHTIG E, et al. Function
and clinical implications of long non-coding RNAs in
melanomal[J]. Int T Mol Sci, 2017, 18(4): E715. DOL:
10.3390/ijms18040715.

[9] GUO Z, WANG Y H, XU H, et al. LncRNA linc00312
suppresses radiotherapy resistance by targeting
DNA-PKcs and impairing DNA damage repair in
nasopharyngeal carcinomal[J]. Cell Death Dis, 2021,
12(1): 69. DOI: 10.1038/s41419-020-03302-2.

[10] ZHAI X Q, MENG F M, HU S F, et al. Mechanism of
IncRNA ROR promoting prostate cancer by regulating



PRI AR

2024 4E 10 H, 5 45 %

e 1225 -

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Akt[J]. Eur Rev Med Pharmacol Sci, 2021, 25(5): 2155.
DOI: 10.26355/eurrev_202103_25195.

PENG W X, HUANG J G, YANG L, et al. Linc-RoR
promotes MAPK/ERK signaling and confers estrogen-
independent growth of breast cancer[J]. Mol Cancer,
2017, 16(1): 161. DOI: 10.1186/512943-017-0727-3.
SHI J, ZHANG D, ZHONG Z, et al. IncRNA ROR
promotes the progression of renal cell carcinoma through
the miR-206/VEGF axis[J]. Mol Med Rep, 2019, 20(4):
3782-3792. DOI: 10.3892/mmr.2019.10636.

LIU M, ZHANG M, YIN H. Linc-ROR promotes
invasion and metastasis of gastric cancer by activating
epithelial-mesenchymal transition[J]. Indian J Pathol
Microbiol, 2022, 65(3): 545-550. DOI: 10.4103/ijpm.
ijpm_696 21.

WILUSZ J E, SUNWOO H, SPECTOR D L. Long
noncoding RNAs: functional surprises from the RNA
world[J]. Genes Dev, 2009, 23(13): 1494-1504. DOI:
10.1101/gad.1800909.

HOU P, ZHAO Y, LI Z, et al. LincRNA-ROR induces
epithelial-to-mesenchymal transition and contributes
to breast cancer tumorigenesis and metastasis[J].
Cell Death Dis, 2014, 5(6): e1287. DOI: 10.1038/
cddis.2014.249.

FENG S, YAO J, CHEN Y, et al. Expression and
functional role of reprogramming-related long
noncoding RNA (lincRNA-ROR) in glioma[J]. J Mol
Neurosci, 2015, 56(3): 623-630. DOI: 10.1007/s12031-
014-0488-z.

TAKAHASHI K, YAN I K, HAGA H, et al. Modulation
of hypoxia-signaling pathways by extracellular linc-
RoR[J]. J Cell Sci, 2014, 127(Pt 7): 1585-1594. DOI:
10.1242/jcs.141069.

LIL, GUM, YOU B, et al. Long non-coding RNA ROR
promotes proliferation, migration and chemoresistance

of nasopharyngeal carcinomalJ]. Cancer Sci, 2016,

[19]

[20]

[21]

[22]

(23]

[24]

[25]

107(9): 1215-1222. DOI: 10.1111/cas.12989.
TR BEIRE A, FRIGESF- , 45 . LncROR 7E £ i S WA i 2
e 5 K b B - 8] B A B B SELT ) e
VO R4 H B R 2%k, 2019,27(11):5-10. DOL:
10.16542/j.cnki.issn.1007-4856.2019.01.002.
WALLESCH M, PACHOW D, BLUCHER C, et al.
Altered expression of E-cadherin-related transcription
factors indicates partial epithelial-mesenchymal
transition in aggressive meningiomas[J]. J Neurol Sci,
2017, 380: 112-121. DOI: 10.1016/.jns.2017.07.009.
NA TY, SCHECTERSON L, MENDONSA A M, et al.
The functional activity of E-cadherin controls tumor
cell metastasis at multiple steps[J]. Proc Natl Acad
Sci U S A, 2020, 117(11): 5931-5937. DOI: 10.1073/
pnas.1918167117.
CHEN Y, PENG Y, XU Z, et al. LncROR promotes
bladder cancer cell proliferation, migration, and epithelial-
mesenchymal transition[J]. Cell Physiol Biochem, 2017,
41(6): 2399-2410. DOI: 10.1159/000475910.
ZHANG HY, LIANG F, ZHANG J W, et al. Effects
of long noncoding RNA-ROR on tamoxifen resistance
of breast cancer cells by regulating microRNA-205[J].
Cancer Chemother Pharmacol, 2017, 79(2): 327-337.
DOI: 10.1007/s00280-016-3208-2.
YANG P, YANG Y, AN W, et al. The long noncoding
RNA-ROR promotes the resistance of radiotherapy for
human colorectal cancer cells by targeting the p5S3/miR-145
pathway[J]. J Gastroenterol Hepatol, 2017, 32(4): 837-
845. DOI: 10.1111/jgh.13606.
CHEN Y, SHEN Z, ZHI Y, et al. Long non-coding RNA
ROR promotes radioresistance in hepatocelluar carcinoma
cells by acting as a ceRNA for microRNA-145 to regulate
RADIS expression[J]. Arch Biochem Biophys, 2018,
645: 117-125. DOI: 10.1016/j.abb.2018.03.018.
[AxXHmE\E] F+ XK





