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The role of miR-15a-5p associated with GRP78 in radiotherapy
resistance of nasopharyngeal carcinoma
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Abstract: Objective To investigate the role of non-coding microRNA-15a-5p ( miR-15a-5p) associated with
glucose-regulated protein 78 ( GRP78) in radioresistance of nasopharyngeal carcinoma and to preliminarily explore the
regulatory mechanism between them. Methods The expression of GRP78 in nasopharyngeal carcinoma cells was interfered
by shRNA technology. The miRNA related to GRP78 was screened by miRNA chip, and the expression level of miR-15a-
Sp after knockdown was verified by reverse transcription-polymerase chain reaction. The role of miR-15a-5p in
nasopharyngeal carcinoma radiotherapy resistance was verified by transient transfection of miR-15a-5p corresponding mimics
and inhibitors in nasopharyngeal carcinoma cell lines. The possible molecular mechanism of GRP78 regulating miR-15a-5p
was preliminarily analyzed by bioinformatics. Results The established radioresistant nasopharyngeal carcinoma cell line
C666-IR showed stronger resistance to radiation than its parental cell C666-1, and had higher expression and wider
distribution of GRP78 protein. The expression of miR-15a-5p in C666-IR cells was higher than that in C666-1 cells. After
irradiation, the level of miR-15a-5p remained high in nasopharyngeal carcinoma cells with high expression of GRP78, while
knockdown of GRP78 could reduce the level of miR-15a-5p in nasopharyngeal carcinoma cells. Transient transfection of miR-
15a-5p mimics enhanced the migration ability and radioresistance of C666-1 cells, while transient transfection of miR-15a-5p

inhibitors reduced the migration ability and radioresistance of C666-IR cells. Bioinformatics analysis predicted that the region
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around the 460 site of the miR-15a-5p gene promoter was most likely to bind to transcription factors, and 13 possible

transcription factors were predicted, of which STAT4 and FOXP3 had the greatest possibility. Conclusions GRP78 mediates

the up-regulation of miR-15a-5p expression to promote radiotherapy resistance of nasopharyngeal carcinoma. The regulatory

mechanism may be that GRP78 increases the expression of miR-15a-5p by driving the transcription factor STAT4/FOXP3.

Targeting miR-15a-5p may provide a new therapeutic strategy for radiotherapy-resistant nasopharyngeal carcinoma.

Keywords : Nasopharyngeal carcinoma; GRP78; miR-15a-5p; Radiotherapy resistance
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W33 UG 0. 5% Triton B LA 10 min, PBS %
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WK ARG 25 P YA 5 T A i FH 5% BSA. H B 11—t
JEBARR ST 4 C IR R A U £ 2 1 30 min
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HES 51 S R i R P e (B 4A) o 2Gy HE A
)5, C666-1 ZRAELAY miR-15a-5p /K55 R FE-H: 0]
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8.3), Wi T 5i%)8 8 7 X Il A7 6 45 A o e s IR 7
SRR A5G, 45 R 278 miR-15a-5p JE 5 3
FIX 5K 460 17 5 BT SR M RE S5 RN TR S &
(75, ELTIN S 55 S PR 2R iR 2 (3 13 4Y) .
ARBFTEBE E M AR T 15% M i sk dr v, AR 4 X
bR, STAT4 F1 FOXP3 J2& 00 () B A AT fE =
miR-15a-5p &K 5 ) 1 X 87 78 45 6 1 i R 7
(B17.%2),

6 C/EBPbeta [T00581]
5 TFIl-1 [T00824]
#8FOXP3 [T04280]

1 GR-alpha [T00337]
B8 PR B [T00696]
BGPR A [T01661]

Sequence

Predicted TF
(transcription factor)

81STAT4 [T01577]
32c-Ets-1[T00112]
83 LEF-1 [T02905]
87 |RF-1 [T00423]
89 GR [T05076]

47 SRY [T00997]

#8 TCF-4E [T02878]

B 7 PR A AT RE S e ok T A B R L SOAR B
% T

T2 TR EE T RIAE S E R R
— , ,

HRET  HH TR “('j*)'* ol A

STAT4 TTTTCC(452-457) 1.47 1.953 12 2.17197
FOXP3 GTTTTC(451-456) 4.76 2.929 69 3.897 21
PR B CTTTGTT(458-464) 11.15 2.197 27 3.33175
PR A CTTTGTT (458-464) 11.15 2.197 27 3.33175
GR CCCTTTG(456-462) 11.29 1.464 84 1.738 46
TCF-4E  CTTTGTT(458-464) 6. 30 0.610 35 0.694 48
LEF-1 CTTTGTTT (458-465) 2.00 0.183 11 0.285 89
SRY CTTTGTTTT(458-466) 1.00 0.061 04 0.103 76
TFII-1 TTTTCC(452-457) 9.51 7.324 22  5.908 20
IRF-1 TTTCCCTTT(453-461) 0.00 0.007 63 0.013 01
C/EBPB  TTGT(460-463) 0.00 15.62500 18.188 38

3 itig

GRP78 5 A 7E A IR A 4 1 i 300 F 5% Hh 2 R 5K
5 B TGRS AT BB AR T R BT
BRI A IR YT R0 . GRPT8 A Sk 2350 g
SERS AN BH S i St ek GRP78 4 HAT
R T A4 0T B B e A i R
PRI, 5T GRPT78 TE S WA A A ] 42 09 £ 7T e Xof 4
71N S MR O FRP LU A 2 L, [FIAT, GRP78
VB SRy — ol 2 B (94 7 95 S 7 A A B T, A D9 J5E I 7 95
MY RS b R R E/ERY e et

F AT S AR & 8 AR DL N T A5 25 5 LUFS
TO PN 5 I 7 3875 5 0 A B A T, (R A A
GRP78 Z: 5 N Jox W) v 2 1 JoT 9 4y 8 RN 2H 286 ) 7 PN i
MR A S AR, R 2 REE T R TR TR
A W e = ™ AR RS Y PN 5 IR BT DS 3
GRP78 ik, WAT W5 W by 25 ¥ Moy
AT DA PR 4N i GRP78 ek , 2 i i ik 78 41 i =
APTPENY AN, GRPTS 2 18 AR 7 S b g 1Y)
EERBHEEAEELWEMN, AFRNLE R
GRP78 7E HLyT HEHUAT 1% 1Y £ M e 37 v e 4 e v 3
KR E B, MR A YE B AR, U] miR-
15a-5p 5 S AR T HEPTAR S 1 GRP78 Z [H) £F
1Y 2R, 0 id B miR-15a-5p AL A
HIF] A ST X miR-15a-5p 75 & M 07 Pt Y
et T ik — A e ge miR-15a-5p T B TE & W i
IR IPT R E A

FAWFFEIE L siRNA B A m R AT 8 i fn 2 &
PEBRER T GRPT78 MY IR R I, 76 I e v m IR
GRP78 Y 3Bl £ 2685 = 10 T 8, 7E 1T 41 i 98 2
i R GRP78 & 8/b bR RS 2 Rk BE 5
R K B RIAM K, BAh, @K
GRP78 W] L5 | 3 i 41) At 98 40 i T2 265 (8 38 de 2 | MG
ALK T 510 40 R o 3800 A 2 140 i 40 S 1)
WA LR TR TSR MRS
6 FROW S At A, B 8 0 AR 5 B R 4
O e T 6B S miR-1287 fUREIEEE | ok
T B 5 GRP78 AH ) miRNAs, A B9
] shRNA AR T4 GRP78 ik T Fa e (k%
ik GRP78 W40 il &, I 4 A sh78, ZJ5 70 #Hr
miRNA S5 9 25 2L B, & Bl miR-15a-5p 7 i ik
GRP78 J& ik W AL, AN RT-PCR 45535
A EE R —3 B shRNA $% &R & MK GRP78
Al DAREAIE miR-15a-5p YRk, A B9 &K B GRP58
Y5 STAT ZH5 1, 173 76 40 M 5 B &5 rp AH B DGR AR AT
A B o B 406 K 80 A BT 1Y STAT3 Sk 15
ST . GRP78 5545 F STAT4 FOXP3 2
] ELAR ) o0 P A 8 JC SCR AR, 3 2k B 45 Sk &
WG BB D AE SR 40 e b GRP78 1] g
T S B R F STAT4 8% FOXP3 5 miR-15a-
S5p HER R 37 XIRES &, AT E 3 miR-15a-5p 1Y
FERFGA, X miR-15a-5p Al GRP78 22 [a] 4% 4> 1
AR BRI A FRATHE — 2 AR T S W8 0T HE T
JERLHLE , Sk miR-15a-5p (I RE K HAH {55
TR T HEAl
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ZE LRR, e 5 GRP78 AHIC Y miRNA X
{575 GRP78 1L WA 8 oy 7 FIR 7T v 8 B 73 - HIL il
AL S XA AT B O R R R T
AT SRR SR W S AR BB o HEE T miRNA
e SR AFE BT HEBT T A E RIS . A PR I AIF
LRI GRPT8 J&: S WA ) R G i A A i, 5
SN 1 W FRC T HRPTAR G L EA B R AR IR
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