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HE BM: KA miR-216a-5p x5 2 A0 B S e 2SR P 6 B U] R A U e AR B 10(DUSP10) a9 R34 A . ik
KR AL ik B 6-MV X & B4 SGC-7901 #m fen, # & % % 0.8Gy/min, ¥ #| & % 8Gy, /M Lipofectamine 2000 %X, #| 4
miR-216a-5p mimic . NC mimic,pcDNA DUSP10 3% pcDNA NC # # %] SGC-7901 @ v , 354 )5 , ¥ 40 Je % >4 miR-216a-5p mimic
#84= NC mimic 41, 41X 5% 0Gy #= 8Gy AA L4, ERBFEE P, ¥ 49505 # miR-216a-5p mimic+pcDNA DUSP10 414w
miR-216a-5p mimic+pcDNA NC #8, it qRT-PCR #&| miR-216a-5p #= DUSP10 mRNA /K-, @it 5- The sk -2'- BLA SR (E-
dU )35\ 5 3o Ao 2 35T ) 2 4] 4m A3 78, 83T IR X AL RAE 29 iR 8 =, i@ 3id Western blot 44 DUSP10,Bax ,Bad Bcl-2,
LC3 fm p62 #9% & k ik, i@ id fo 9% 5 bk tem| yH2AX #9 &4 | B T 3845 4m P o) DNA 44 7 5L (DSB) , i i 5k Z B4R 45 2L B
# M miR-216a-5p #= DUSP10 & ¥e. &) % % , i@ i GFP-mRFP-LC3 #m g w4k, &R . 5 8Gy NC-mimic 21 45 It ,8Gy
miR-216a-5p-mimic 2049 4 % %% \EdU APt 40 Bel-2 & G & ik R-FHAK, i yH2AX Fa bk & g8 o= % 4= Bax #= Bad & & &
kK FH 3 (P<0.01), 5 8Gy NC-mimic ZB48 3t , 8Gy miR-216a-5p-mimic 2849 B "k 48 F= LC3I1 & & Kk R -F BA4K, M p62 &
& ik K P % (P<0.001). 15 miR-216a-5p-mimic 3% 5 , 55 DUSP10-3-UTR-MUT %148k, DUSP10-3-UTR-WT # 48 %} % %,
F BB 2 Z%4%(P<0.001), 5 NC-mimic 2848k , miR-216a-5p-mimic 2845 DUSP10 mRNA F= % & £ ik /K 3 4% (P<0.001)
5 miR-216a-5p mimic+pcDNA NC A48}t ,miR-216a-5p mimic+pcDNA DUSP10 2849 £ % K o/ A H AR T 5, Mo A = F
FA%.(P<0.001) , £512 : miR-216a-5p i@ it 44) DUSP10 sk 475 4m A3 78 38 sk 509 4 I8 = 55 3 ) 20 55 569 B o, i 38
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Up-regulation of miR-216a-5p Inhibits Autophagy
and Enhances Radiosensitivity in Gastric Cancer Cell
by Targeting Dual-Specificity Phosphatase 10*
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ABSTRACT Objective: To investigate the regulatory mechanism of miR-216a-5p on autophagy and radiosensitivity of gastric
cancer cell and its regulatory effect on dual-specificity phosphatase 10 (DUSP10). Method: SGC-7901 cells were irradiated with linear
accelerator 6-MV X-ray at a dose rate of 0.8 Gy/min. The total dose is 8Gy. miR-216a-5p-mimic, NC-mimic, pcDNA-DUSP10 or
pcDNA-NC were transfected into SGC-7901 cells with Lipofectamine 2000 reagent. After transfection, the cells were divided into
miR-216a-5p-mimic group and NC-mimic group, and each group was divided into two subgroups, 0Gy and 8Gy. In the rescue
experiment, the cells were divided into miR-216a-5p mimic+pcDNA DUSP10 group and miR-216a-5p mimic+pcDNA NC group. The
mRNA levels of miR-216a-5p and DUSP10 were detected by qRT-PCR. Cell proliferation was detected by 5-ethynyl-2'-deoxyuridine
(EdU) incorporation test and colony formation assay. The apoptosis was assessed by flow cytometry. The protein expressions of DUSP10,
Bax, Bad, Bcl-2, LC3 and p62 were detected by Western blot. The expression of yH2AX was detected by immunofluorescence method to
evaluate DNA double-strand break (DSB) in cells. The targeting relationship between miR-216a-5p and DUSP10 was detected by
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luciferase reporter gene. Autophagosomes were detected by GFP-mRFP-LC3. Results: Compared with the 8Gy NC-mimic group, the
number of colonies, EAU positive rate and Bcl-2 protein expression level in the 8Gy miR-216a-5p-mimic group decreased, while the
positive rate of yH2AX, the rate of apoptosis and the expression levels of Bax and Bad proteins increased (P<0.01). Compared with the
8Gy NC-mimic group, the number of autophagosomes and the expression level of LC3II protein in the 8 Gy miR-216a-5p-mimic group
decreased, while the expression level of p62 protein increased (P<0.001). After co-culture with miR-216a-5p-mimic, the relative
luciferase activity of DUSP10-3'-UTR-WT was significantly reduced compared with the DUSP10-3'-UTR-MUT group (P<0.001).
Compared with the NC-mimic group, the DUSP10 mRNA and protein expression levels in the miR-216a-5p-mimic group were lower
(P<0.001). Compared with the miR-216a-5p mimict+pcDNA NC group, the number of colonies and autophagosomes in the miR-216a-5p
mimic+pcDNA DUSP10 group increased, while the apoptosis rate was decreased (P<0.001). Conclusion: miR-216a-5p inhibits cell

proliferation, increases radiation-induced apoptosis and inhibits radiation-induced autophagy by inhibiting DUSP10, thereby enhancing

the radiosensitivity of gastric cancer cells.
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FARYIBR R E i (gastric cancer, GC) HY EZRYT ik, (H
XFFRBENT 32 AN RS2 TR 0 BRI B E TS T R
HENRIT TR 2 — o SR, Il (R i R AR T 807 136
SPROR TR, TR B RO Pk v e AL T8 e
2T S AR 1 T RE SR I P A AR A I PR 45 R, microRNA
(miRNA) 7E4E 55 J5 I i 2 ¥ EE F , miRNA 78 4 3L H 5%
IR, AT DA% mRNA sl FE % . miRNA [
Tfig R ts 5 Z g CRLFEIRAE ) I & A R8s,
miRNA 7] DL i 5210 DNA #1585 W 8 T 45 07 75 i
AT BURRPER . TR 3, miR-29b A] L A 50 2 2500 (4 40
JH P9 15 1 4 (reactive oxygen species, ROS) {5 5145 4 i 7 ik
SHEURES . miR-203 [R{I 35 TT BES | Sk 000 itk 40 g ()
BB P B, miR-23b KPRk 2x 82 m ATG12 T KK
S, DT v B R g 0 ML P R S e 9 IR PSR IR SE
miR-216a £ B T 2% 5,9 HS 5 (B, 2R, Hig
WIANTEAE miR-216a [ 5 Ak 2 A 7T 15 P 4H I 1Y T30 Uk
P R, ABFSE B B 5238 28 miR-216a-5p X B 98 40 Mo
URPERIETTVE R, JF o0 B 202 75 38 i R R A KRN W R
T UM

I w5 E

1.1 SEo&#r i

W 9 40 g & SGC-7901 Wy [ 25 [E] ATCC, miR-216a-5p
mimic K% B %t B8 (NC mimic) i 2655 DUSP10 % pcDNA3.1
/K (PcDNA DUSP10) Kz BIPEXT I (PcDNA NC ) ¥y 76 7 74
HIZGEAA R FE . RPMI-1640 153730 H 3£ [E GIBCO
N, Trizol W B 25 [F Invitrogen 2\ 7] , One Step PrimeScript
miRNA c¢DNA Synthesis Kit 1 PrimeScript RT Master Mix Kit
I H H 7% TaKaRa /A %], Universal SYBR Green Master Mix Iy
H #ii-+ Roche /A #] . Lipofectamine 2000 &7 H £ [# Invitro-
gen 3], EdU R &0 B T T S AR R FRA
Al . PVAnnexin V-FITC 4f fifd 8 T 46 i:057) & 1 A 5€ [ BD
Pharmingen /] . RIPA Z2 i W) [ 28 = KA YBT3

HRA BCA 1 Bkl & 3 28 = RAEYHARBI T, &
#i DUSP10.Bax .Bad .Bcl-2 .LC3 .p62 F1 GAPDH i 77 [ {4
I [ 24 [E Cell Signaling Technology /A7) . 7% ECL i3 &
T F 2& & Thermo Fisher Scientific /A 7] . fdii yYH2AX HgREdL
1R [ %5 E Abcam /N7, Alexa 488/555 Fluor —Hil [ 2~ K
HEYIEARDIFEIT . pmirGLO G Z WA F 11575 il 2
BARARA T o WG R B 5 5L K 7 B R 500 H 3£ 5
Promega 3 7], GFP-mRFP-LC3 1855l {17 il 255K
HBRAF]

12 EWHE

12,1 ffEsEFE  SGC-7901 4fifitifE 37°C 5%CO, iR %
FENT RPMI-1640 i FR ke, Bigpdbh A 10%R 54
1M7E (FBS) 100 U/mL H &2 M1 100 mg/mL #5842 .

122 BHAZE RABELINED 6-MV X T2 G4, 5
% 0.8 Gy/min, EFE N 8Gy, MHHTHE N 15 cmx15 cm, Ji
HERE 5 100 cm,

1.2.3 qRT-PCR #MERE RixKE  MRIHLFBEAS, A
Trizol AAHARLHHREUE RNA, i [f] NanoDrop 4350 B
RNA A& Ay 22 . {di ] One Step PrimeScript miRNA ¢DNA
Synthesis Kit £ PrimeScript RT Master Mix Kit #£47 miRNA F1
mRNA ¥ %% 5 . {#i F§ Universal SYBR Green Master Mix #l
Applied Biosystems 7500 Real-Time PCR System i#£47 RT-PCR,
1 miRNA Hl mRNA (AR Rk mEpRiElL S U6 Fil B-actin, 5]
YIFFSIN R : miR-216a-5p: IE 1], 5'-GGAACTGGCCGGCTAAA-
GAG-3', I ,5-TGAAGTCCGATCAACTGAGCC-3';U6: IE
[i] ,5-GCGGGTACAATTCATCATAAT-3', J% [1] ,5'-CGAAT-
GTCTACACGTTCTACGCAT-3';DUSP10:IE J7i] , 5'-AGGAGAT-
GACAAGATGCGGGA-3', 21 5-GAGCCTTCATTTCCTTG-
GCTTGGGT-3';B-actin:  1E [a] ,5-ACCCTTTGGCTCCC-
CTTCTGGA-3', [z If], 5-GAACAGCCCTTTGGACCCCT-3',
124 MWL RSHE WA v 45, H Lipofectamine
2000 iz 7 # miR-216a-5p mimic NC mimic,pcDNA DUSP10
5 pcDNA NC #5745 SGC-7901 Aiffi . FegLfs K Ao
miR-216a-5p mimic £ F1 NC mimic 41 , 520 ¥ 434 0Gy #1 8Gy
P . fEPR RS, 4 4 i 43 5 miR-216a-5p mim-
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ic+pcDNA DUSP10 #H #! miR-216a-5p mimic+pcDNA NC #H ,
1.2.55- Z5E 2- BEERE(EJU BB EJU At
ST IS MG TE . o SR A L RL Sx10% A Y 2 B
PEFp ) 24 AR, FERESE 240, BTk, H 6-MV X G1£EL
8Gy HUFIE IR 4. SRS B 4RMILE & 50 pM EdU B8535
SR 6 h, I3 BRI UL B TR 25O Wi T3k
RS, T AEN  EAU BH Y40 M LA
126 E£EEERME K SGC-7901 21 g 4274 2 6 fL Ak
(500 4 / FL), FH:4E 37CFIFHF LR . 5K, L 0Gy F1 8Gy
22 HRT AN AR SR FE R SR AN 2 JA] , 4 R S i 3 3 B A
PBS PEUMIIR , 75 4°CF P EERE E 30 min, I 4E 50 T FHES
m A gRH(0.1% wiv)Jeff 1 h,
12,7 WAATHEN 55 AN AL 1x10° 20 19 %5 B
R 6 fLAR Y, IF LA 0Gy Fi 8Gy 7 &= FRUR 4T . WS40 M,
FEAR AT B 3 A ] PI/Annexin V-FITC 21§/ 7460
§E% g i T o5 O e 2 e VG R 1 T 88
1.2.8 Western blot # I E B RIEKE i RIPA 28 s
YRRt AR AT RR A BCA 28 A el a7
BN AT ER . SRSTE 10%SDS-PAGE /385455 & 1
AL F] PYDF I L B 5% ig IRy 6 2 h, AR5 5
f 3 DUSP10 Bax Bad .Bcl-2 \LC3 .p62 Il GAPDH i 7% f& Ji
A(1:2000)—HL T 4CHFR TR . 5K, FEBE 5 A0 N P
ZW TR 2 ho 58 ECL X7 £ i 5% . GAPDH /£ /4
SEH.
129 BERAIE  RAEFOCEKM yH2AX 174540
JfiH ) DNA S5 B %4 (DSB) . K 40 Bz AE B L L, LA
0Gy F1 8Gy 7 15t NE S 4T , b 40 e s R R 2% w7k (PBS)
W, IFEEIR T H 4% 2 R EEEE 20 min, £ 4°C N H%Rbt
YH2AX BT REHT A (1:200 K 41 e (3 %, SR 5 7E S0 T
Alexa 488/555 Fluor — #1440, 1.5 h, ] 2 ng/ mL DAPI X} 4 ity
R,
12,10 XX RE|EERQN  HHAEYRE B T H(Tar-
getScan ) il ill] miR-216a-5p ) ¥ 76 #0 mRNA, §ifi it Hf DUSP10
f) 3'-UTR 3 1] i 2 miR-216a-5p AL 45 5L . Z4E Liff
I AR AT KRN B DUSPI0 [ 4 gk 245 %1 3-UTRs
TR F pmirGLO WU R Wik (4453 DUSP10-3'-UTR-WT
#1 DUSP10-3-UTR-MUT # {& , J¥%1 4 F : DUSP10-3'-UTR-
WT: --- AACUUUUGAUGCCAUUGAGAUUC -+ ,DUSP10-3"-
UTR-MUT:AACUUUUGAUGCCAUACUCUAAC, #4SGC-7901
4 il 5 miR-216a-5p mimic 5§ NC-mimic LA &% DUSP 10-3'-
UTR-WT 3§ DUSP10-3-UTR-MUT 2543 . #3424 h j5 , i
WG R 5 I 8T R G T
1.2.11 GFP-mRFP-LC3 BEIE&#4M  fdif] GFP-mRFP-LC3 18
SRBEIEAT I MERRSTIN . #e BRI BB 5 , [l GFP-mRFP-LC3 18
9 T Y SGC-7901 4 fifd . SR )5 ¥ 4 M 15 SR AE B L |,
0Gy F1 8Gy 7| I HEUFF MM . 76 L3R A S T X F MR HE 70
P AE i
1.3 Git=aHh

SPSS21.0 B T4 it hT . BdE £m J P B E A5
o (R RS HEF TR LA, (o FH B R 3R 2430 & LSD

R T2 AR e, P<0.05 IR EREA G ER X,
2 &R

2.1 miR-216a-5p H#i 5 J& 20 f BR S IS A1 3E

5 0Gy 4 AA 1t ,8Gy 4119 SGC-7901 4l g 7 miR-216a-5p
1) 42 35 7K - [ (P<0.001, € 1A). %% miR-216a-5p-mimic
J5, 5 Control 41 %%, miR-216a-5p-mimic £ /i) miR-216a-5p
)26k KT (P<0.001, [ 1B), 4E7EE BT h , 5 0Gy
NC-mimic #H #f It ,8Gy NC-mimic £H A9 £ 7% %% & [% i (P<0.
001), Y 8Gy NC-mimic 414 Lt , 8Gy miR-216a-5p-mimic £ [
PR B IR (P<0.01, 8 1C f1 D), EdU efarh, 5
NC-mimic 204 . , miR-216a-5p-mimic 2 () EAU BH 4 2 A%
(P<0.001, & 1E HI F)., yH2AX Gugse e, 5 NC-mimic
20 #H bt , miR-216a-5p-mimic ZH Y yH2AX BH 1% 2 T} &5 (P<0.
001,% 1G F1 H),
2.2 miR-216a-5p {2 i# B2 R ERAT

TR AR R ZE R W oR , 5 0Gy NC-mimic 414 L, 8Gy
NC-mimic 2 ) AHEIH T-% T+ 5 (P<0.05 ) , 5 8Gy NC-mimic 41
AH I , 8Gy miR-216a-5p-mimic £H {1 40 i J8 1= 3 3 — & Fh &
(P<0.001, K 2A #1 B), Western blot £ Il it /v, 5 0Gy
NC-mimic 414 Lt , 8Gy NC-mimic £ ) Bax il Bad 2 |15 57K
SEFt 7, Bel-2 IR (P<0.001), 5 8Gy NC-mimic ZH A, 8Gy
miR-216a-5p-mimic 41 ) Bax il Bad & {4 % 1A 7K F ik — 4 T
&, Bel-2 [#{ (P<0.001, 8] 2C-F),
2.3 miR-216a-5p H il 5 2 20 i HR & 5 Y B 1

GFP-mRFP-LC3 #2555 715 , 55 0Gy NC-mimic 21 AH 1L,
8Gy+NC-mimic #H () A W& & $ & J+ & (P<0.05), §
8Gy+NC-mimic £H #H I, , 8Gy+miR-216a-5p-mimic ZH {4 H W14
B % (P<0.001, €] 3A-B). Western blot #3145 5 i 715, 5
0Gy NC-mimic 4{#{ I , 8Gy NC-mimic 41 f#j LC31I & |1 321k /K
FETLE, p62 B AR B KFREL (P<0.001), 5 8Gy NC-mimic
ZH A H , 8Gy miR-216a-5p-mimic 20 19 LC3IT &5 [ 32 1k 7K &
fI%, p62 B AR KK T FHE (P<0.001, B 3C-E),
2.4 DUSP10 2 BE4fash miR-216a-5p FH #EER

i A= {5 8. 2% T H.(TargetScan ) Wi Il miR-216a-5p f &
TEH mRNA, 455 7K, DUSP10 J& miR-216a-5p M LE R
(F 4A), FOEE RS LR K B 7R , 5 miR-216a-5p-mimic
JLREFEIS 5 DUSP10-3'-UTR-MUT 414 K., DUSP10-3'-UTR-
WT AR %¢ G 2 BT 1 1 25 RE IR (P<0.001, [ 4B), §
NC-mimic £ 4 [, miR-216a-5p-mimic Zf /) DUSP10 mRNA #
RIS (P<0.001, K] 4C FI D),
2.5 BREIRT B4R+ DUSPI0 ik k) #20E

5 0Gy 414 Lt , 8Gy 411 DUSP10 mRNA Fl & [ K k7K
TR (P<0.001, # 5A-B)., S T iE—254E7~ DUSP10 fig4:
YWHAER, ARBFFTA A T i 335 DUSPIO By pcDNA i ki
(pcDNA DUSP10), #54« pcDNA DUSPI0 J5, 5% FRAIAH L,
pcDNA DUSP10 41 ) DUSP10 mRNA FI 8 [ £k K FH 75
(P<0.001, [ 5C-D).
2.6 DUSP10 45 miR-216a-5p X & % 40 B BR 5% IS 9 383 . )
=
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Fig. 1 miR-216a-5p inhibits the proliferation of gastric cancer cells after irradiation
Note: A: The effect of 8Gy irradiation on miR-216a-5p, Compared with 0Gy, ***P<0.001; B: The transfection efficiency of miR-216a-5p-mimic,
Compared with Control, ***P<0.001; C and D: Colony formation experiment to evaluate the cell proliferation after miR-216a-5p mimic transfection and
8Gy dose irradiation, ***P<0.001 Compared with 0Gy NC-mimic, ***P<0.001, Compared with 8Gy NC-mimic, #P<0.01;
E and F: EdU staining after 8Gy dose irradiation, Compared with NC-mimic, ***P<0.001;
G and H: yH2AX immunofluorescence staining after 8Gy dose irradiation, Compared with NC-mimic, ***P<0.001.
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Fig. 2 miR-216a-5p promotes apoptosis of gastric cancer cells after irradiation

Note: A and B: Flow cytometry to detect cell apoptosis after miR-216a-5p mimic transfection and 8Gy dose irradiation; CF: Western blot to detect protein

expression of Bax, Bad and Bcl-2 after miR-216a-5p-mimic transfection and 8Gy dose irradiation; Compared with 0Gy NC-mimic, *P<0.05, ***P<0.001;
Compared with 8Gy NC-mimic, #P<0.001.

SETEIL RS2 R 7R, 5 miR-216a-5p mimic+pcDNA NC
ZH #H 1., miR-216a-5p mimic+pcDNA DUSP10 £H fit 45 7% 55 it F+
= (P<0.001, & 6A-B), aAHMIAZ R /R, 5 miR-216a-5p
mimictpcDNA NC 24 A [t ,miR-216a-5p mimic+pcDNA

DUSP10 41 19 40 Jfg #4 7= R F& ML (P<0.001, [ 6C-D),
GFP-mRFP-LC3 il 45 R 7R, 5 miR-216a-5p mimic+pcDNA
NC 204 kb , miR-216a-5p mimic+pcDNA DUSP10 41 4 [ I {7
B T1iE(P<0.001, [&] 6E-F),
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Fig. 3 miR-216a-5p inhibits autophagy in gastric cancer cells after irradiation
Note: A and B: GFP-mRFP-LC3 detects autophagosomes after miR-216a-5p-mimic transfection and 8Gy dose irradiation; CE: Western blot detects the
protein expression of LC3 and p62; Compared with 0Gy NC-mimic, *P<0.05, ***pP<0.001; Compared with 8Gy NC-mimic, *P<0.001.
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Fig. 4 DUSP10 is the direct target of miR-216a-5p in gastric cancer cells
Note: A: miR-216a-5p and DUSP10 3'UTR region binding site; B: DUSP10-3'-UTR-WT and DUSP10-3'-UTR-MUT relative luciferase activity,
compared with DUSP10 -3'-UTR-MUT, ***P<0.001; C and D: miR-216a-5p inhibits DUSP10 mRNA and protein expression level;
compared with NC-mimic, ***P<0.001.
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Fig. 5 The effect of irradiation on the expression of DUSP10 in gastric cancer cells and the transfection efficiency of pcDNA-DUSP10
Note: A and B: the effect of 8Gy dose irradiation on the mRNA and protein expression of DUSP10, compared with 0Gy, ***P<0.001; C and D: the

transfection efficiency of pcDNA-DUSP10, compared with control group, ***P<0.001.
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