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B BIE, TR KA RS 3G ik 5 KSR an Bk Ecal09 ( Ecal09-RAD ) A 4 KOWAf i ¥ ik if F 3
SR A @25 A 2n ik Ecal09 ( Ecal09-DDP) , S8 35t € 2 R &84 K & (qQRT-PCR) #:i miR-495 & Ecal09-RAD %
Ecal09-DDP 4n it P 69 & iA . Ecal09-RAD & Ecal09-DDP 4% NC ZL#= miR-495 mimic 41, #% 4 /5 qRT-PCR #n) & 41
4 e miR-495 #9 & ik, CCKS8 4 R F 38 4 7 & 4 Ecal09-RAD 20 it = Ecal09 4 it 57 fe /1 6% ve, B R R iRk 69
IR 46 %t Ecal09-DDP 48 i A= Ecal09 4o /5 7& 48 /1 69 %76, NC 2H4» miR-495 mimic 20 234 ZIR4a4 )G, KRR X 8
ROASAG ] &£ 4m i 64 ) = %, Western blot #- &2 2w ftL o J8 T=48 % % & caspase 3,Bax fv Bel-2 H @ e kit £R 5
Ecal09 Zm & (0.99+0.01) A8}k, Ecal09-RAD #m it ¥ miR-495 #9 & & (0.48+0.03 ) % Ecal09-DDP %7 & *F miR-495
8k ik (0.52+0.05) HBAK, £FA %5 E 3L (:=27.930, 15.970, 3 P=0.000), %5 NC Z8#8 /2485, miR-495 mimic
28 Ecal09-RAD #8 L F miR-495 #4 %% (4.82+0.48 vs 1.00+0.03 ) % Ecal09-DDP g & F miR-495 4 &k ( 5.68 +0.54
vs 1.00+£0.01) 3 B 53, 2 FH %4 5 & 5L (=13.760, 15.100, 3 P=0.000), %5 NC #8483, miR-495 mimic £8
Ecal09-RAD %8 L3+ 50 57 AL B JE 3G m . £ F 3 43t 5 & L (1=6.780 ~ 18.860, P =0.000 ~ 0.001); 5 NC zi48t,
miR-495 mimic 28 Ecal09-DDP % it IR 48 50 L 36 A, 2 -3 43t 5 7% 3L (1=7.510 ~ 21.630, ¥ P=0.000), ZHH
225, 5 NC a4k, miR-495 mimic 28 Ecal09-RAD %0 feL-F AR S T k. Ak /1 (46.33+5.69 A vs 9333 £4.51 4~) &
Ecal09-DDP (34.67 +2.52 A vs 89.00 +4.03 A ) 4afel-F M L FET ahk /1 B F 4K (=11.210, 19.800, 3 P=0.000) ., £k
$H432 )5, 5 NC A48k, miR-495 mimic 28 Ecal09-RAD 28 #e 8 — % (25.66% +2.41% vs 8.39% +0.82% ) % Ecal09-
DDP 40 it 8 = % (21.05%+5.37% vs 8.67% * 1.15% ) 34 B # 3§ m (.=11.750, 10.030, P=0.000, 0.001), 2 3k 4F 4 22
J&, 5 NC 28485k, miR-495 mimic 28 Ecal09-RAD 2 #f& Ecal09-DDP ZuftF Bel-2 B & & ik 3 A (1=4.650, 7.450,
P=0.006, 0.001), Bax #= caspase 3 & & # &k 33 (= 7.100 ~ 14.290, P=0.000 ~ 0.001), £t MiR-495 T4k id it
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Effect of miR-495 on Esophageal Cancer Cell Line Ecal09 at Different
Radiation Doses and Cisplatin Concentrations and Its Mechanism
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Abstract: Objective To investigate the effect and mechanism of microRNA (miR)-495 on esophageal cancer cell line Ecal09
under different radiation doses and cisplatin concentrations.Methods The radiation resistant cell line Ecal09 (Ecal09 RAD)
was induced by fractionated radiotherapy and the cisplatin resistant cell line Ecal09 (Ecal09 DDP) was induced by fractionated
cisplatin,the expression of miR-495 in Ecal09-RAD and Ecal09-DDP cells was detected by real-time fluorescence quantitative
polymerase chain reaction (QRT-PCR).Ecal09-RAD and Ecal(09-DDP were divided into NC group and miR-495 mimic group.
After transfection, the expression of miR-495 was detected by qRT-PCR,CCKS8 was used to detect the effects of different
radiation doses on the viability of Ecal09 RAD cells and Ecal09 cells, and the effects of different concentrations of cisplatin on

the viability of Ecal09 DDP cells and Ecal09 cells.After radiation and cisplatin treatment, the apoptosis rate of cell in NC
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group and miR-495 mimic group was detected by flow cytometry, and the expressions of apoptosis related proteins caspase 3,
Bax and Bcl-2 in each group were detected by Western blot. Results Compared with Ecal09 cells(0.99 + 0.01), the expression
of miR-495 in Ecal09-RAD cells (0.48 + 0.03) and Ecal09-DDP cells (0.52 + 0.05)decreased , the differences were
statistically significant( =27.930, 15.970, all P = 0.000). Compared with NC group, the expression of miR-495 in Ecal09-RAD
cells (1.00 + 0.03 vs 4.82 + 0.48) and Ecal09-DDP cells (1.00 = 0.01 vs 5.68 = 0.54) in miR-495 mimic group were
significantly increased , the differences were statistically significant (#=13.760, 15.100, all P = 0.000).Compared with NC
group, Ecal09-RAD cells in miR-495 mimic group were more sensitive to radiotherapy, the differences were statistically
significant (7=6.780 ~ 18.860, P=0.000 ~ 0.0010 ) ,and compared with NC group, Ecal09-DDP cells in miR-495 mimic group
were more sensitive to cisplatin, the differences were statistically significant (#=7.510 ~ 21.630, all P= 0.000). After radiation
treatment, compared with NC group, the plate clone forming ability of Ecal09-RAD cells (93.33 + 4.51 vs 46.33 + 5.69) and
Ecal09-DDP cells (89.00 + 4.03 vs 34.67 = 2.52) in miR-495 mimic group decreased significantly, the differences were
statistically significant (r =11.210, 19.800, all P = 0.000).After radiation treatment, compared with NC group, the apoptosis rates
of Ecal09-RAD cells (8.39% + 0.82% vs 25.66% = 2.41%) and Ecal09-DDP cells (8.67% + 1.15% vs 21.05% + 5.37%) in
miR-495 mimic group increased significantly (¢ = 11.750, 10.030, P=0.000, 0.001). After radiation treatment, compared with
NC group, the expression of Bcl-2 protein, 0.001), and the expression of Bax and caspase 3 protein increased (= 7.100 ~ 14.290,
P=0.000 ~ 0.001). Conclusion MiR-495 may promote the chemoradiotherapy sensitivity of esophageal cancer cells by

regulating apoptosis related proteins.
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1.3.1 Ecal09-RAD & Ecal09-DDP fitj #4 7. Bt Xt
BUE R Ecal09 4 1 x 10° NMEFNE 6 L,
AT UGRIGHSE, 1, 2, 4 F1 8Gy F & & 4@ 5t 3
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4% A NC 41 F miR-495 mimic 41, 12h J5 % FH g &



AR I E 22k 37 % 4 20224E 75 J Mod Lab Med, Vol. 37, No. 4, July 2022 15

14 2000 P17 ZH AU GY . 10h J5 5 40T 6 58 42
Kigem, Y 48h P75 SLLIRAFAT .

1.3.3 qRT-PCR 40fifl: £ Trizol i&7 24 5 A&
U5, AR R B0 AR 2 IR, A S I
HTEIK QBRI S RNA, AR 4JE OneStep
RT-PCR Ki i & v B A5 Be il )L 1R R, 25 x One
Step 1 w1, RTase mix 5 x One Step RT Mix Buffer
Swl, Primer (1)2.5 w1, Primer (2)2.5 1, RNAOSpg
FORGZEAKAME 25 wlo PASFE 5% 50°C 20min, A8 E
95°C 3min ( Z5PE 95°C 15's, 1B K ZEH 60°C 30 s,
FEAH 72°C 30 s ) 40 PMEFR ST QRT-PCR P38 L,
miR-495 51# F: 5’-TCCGATTCTTCACGTGGTAC-
3°,R: 5’-GTGCAGGGTCCGAGGT-3% U6 31¥E: 5°-
CTCGCTTCGGCAGCACATATACT-3", R:
5"-ACGCTTCACGAATTTGCGTGTC-3’, F&ig 2724
ANEGTE, PLU6 HNSITHE miR-495 MIXTFik &,
1.3.4  CCKS Fax I 5 555 450/ B . 4 19 NC 4 1
miR-495 mimic 2 Ecal09-RAD ZH 45, Ecal09-DDP
YA LAEEFL 3 000 D AHAEAER 2 96 fLARh, RRA1f
o MNEAL, HA 120 JE Bk AN R o,
1, 2, 4, 8, 16, 32 fil 64 Gy) M 5} Ecal09-RAD
YA A5 LA . AR RIVREERYIBEA (0, 0.05, 0.1, 0.2,
0.4, 0.8, 1.6 fi13.2 . g/ml ) Zb3 Ecal09-DDP 4fifffd,
HCE T 37°C, Sml/dl CO, (4T 1 5546 48h,
A 101 #9 CCK8 15, M 1h, >R H bR
R 45 A~ LAY 490nm W GHE(E (4) o IG5
=(AbBRLSEY A H / ASAEHL Y A {5 ) x 100%.
1.3.5 ~PAHRSERESC IR I s B il A A A2
JERREE fE )5 LA 500 S 2 6 fLikh, gt
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RAD 4ii ifs Lk 4Gy f 5 569 59 5 iE A7 40 4, NC 410
miR-495 mimic 20 Ecal09-DDP 4 Jifi L 0.4ng/ml jit
SR VAT R . A AN E T 37°C, Sml/dl
CO, MR B I FRAA I FR 10 KA, M sekE
I . 21k 3%, PBS VEM VR, H BV ik & 2
10min, 75 MBS L (7 10min, B )5 5020 i
seREATECH , AR s B IE iR =(miR-495 mimic 41
SEX v REAECH /NC A5 EAECH ) x 100%.
1.3.6 XA MO AR A0 M T 2% 2L 200 i 28 F iy
THALE LA 500 4 e 4270 28 6 LAk b, R 3
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Y B LA 4Gy ()RS 50 AT 5 S, NC 41 miR-
495 mimic 41 Ecal09-DDP 4 Jitd LA 0.4ng/ml Ji 5 7
TR . A YMCE T 37°C, Sml/dl CO, /)
EIRER R PR IR 48h, ZKALERESR, SRR
J5i P & Annexin V-FITC/PT & (2,324 5] & # U Ain A G
6, 2% wh i 500 w1, Annexin V-FITC 5w 1 1 PI 51

RAIEFRACE 10min J5, SR AR 4
b <
1.3.7 Western blotting: 145 #Y Hi fb 22 & 6. 40
M3 25 RIPA ZLf# )5, 14 000r/min &5.0> 30min, 3K75
AR R . SR BCA 25 & A I 4 it AR
FIHEE, /KR Smin 25 (481, DREIHFTHRECH
7k (SDS-PAGE) 43 1H (80V, 2h) , HLIR%%
(350mA, 2h) $ & 5% % PVDF X L. 8% &
AW IE A th, —Pr 4CIEE IR, —hrsinmg
H 2 h, #E5E AL & G F] & (enhanced chemi-
luminescence, ECL ) J1Z PVDF & |-, BT
SR
14 gt Faosr R SPSS19.0 #1741t
M. BAIELIIIE + briEE (Y+s) Fon, KM
ST FEA ¢ K36 LRI Rl g 2225 550 P < 0.05
hESHAGIHE
2 R
2.1 gRT-PCR #:# Ecal09-RAD #= Ecal09-DDP #m
A d miR-495 #9 %%k qRT-PCR Al il /R miR-495
7 Ecal09, Ecal09-RAD 4 Jifd F11 Ecal09-DDP 4 Jfi
FPE A2 5 0.99 £0.01, 0.48 +0.03 F10.52 +
0.05, 5 Ecal09 4H fift #H L., Ecal09-RAD 4 fits Al
Ecal09-DDP 4f it ' miR-495 1353k i 35 F& ML, 2%
WA GiiteEE L (1=27.930, 15.970, # P=0.000).
2.2 gRT-PCR # 1 miR-495 mimic 444 %R qRT-
PCR 1] miR-495 mimic % 4145 Ji 41 il Ecal09-
RAD #l Ecal09-DDP Hid Fib®CR, 455 /R miR-
495 {E NC 4 Ecal09-RAD #iijifd . miR-495 mimic 1
Ecal09-RAD 4fifl . NC 41 Ecal09-DDP iy . miR-
495 mimic 21 Ecal09-DDP i Jitd ' miR-495 & AH X}
A3 1.00 +0.03, 4.82 +0.48, 1.00 +0.01,
5.68 +0.54, 7F Ecal09-RAD #l Ecal09-DDP 4ii fifl
i 5 NC 4H 4 1, miR-495 mimic ZH F' miR-495 #H
XPFRIBE MM, 274 %% E XL (=13.760,
15.100, 4 P=0.000). F=H#] miR-495 mimic i L)% 44
% Ecal09-RAD #1 Ecal09-DDP 4ii i, w] DAi#E4T
2.3 miR-495 xR J& 4m I3 St A IR 4 AR B WY
#em ULER 1. NC 411 miR-495 mimic 4 Ecal09-
RAD 21 fifd 25 A [A] ik 5% 57) 5 B 5 48h, CCKS 45
7 7E AH [F) 308 50 & 4E T, miR-495 mimic 44
Ecal09-RAD 4fl fifd 7 35 % i (X T NC 4, KW
miR-495 mimic 34/l Ecal09-RAD 4 i e SR
NC 4 1 miR-495 mimic 41 Ecal09-DDP i i £ A~
[) 3 B B LA AL 3 48h, CCK8 45 . i 7% 15 4 [R] e
B 4A/E T, miR-495 mimic 4 Ecal09-DDP 4
MOAF 15 R W EIC T NC 41, & miR-495 mimic 1
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Jin Ecal09-DDP 4 AR SR

2.4 miR-495 3B I fa ie L T A H 09 % om
miR-495 mimic #% %% Ecal09-RAD #1 Ecal09-DDP
Jo, AR TE R SR R R, NC 4140 il 5a B
BH 550k 93.33 £4.51 4>, 89.00 +4.03 4>, miR-

495 mimic ZH 4 g FEFEIE B H 5300 R 46.33 +5.69
1, 34.67 £2.52 4, 5 NC 4140, miR-495 mimic
ZH Ecal09-RAD #i1 Ecal09-DDP 4 itd -z 50 F& 1 i
RE I WAL, Z2RWESIFFE X (=11.210,
19.800, ¥J P=0.000) .

x1 miR-495 X R EE M AT FIRSABI R BRI (x£5)

Ecal09-RAD

TSR (Gy)

DDP Y Ecal09-DDP

NC4 miR-495mimic 4] HH P{H (pgml) NC 4 miR-495mimic 41 tf P

0 100.00 £ 0.00 100.00 +0.01 0 100.00 + 0.02 100.00 +0.00
1 99.20+2.11 92.00+3.05 7.760 0.001 0.05 99.21+1.23 91.54+2.18 7510 0.000
2 98.06 +3.07 78.12+2.67 12.010 0.000 0.1 95.04 +2.15 80.41 +£3.09 9.520 0.000
4 93.30+3.84 54.54 +4.59 15.870 0.000 0.2 92.33+2.20 63.83+4.24 14.620  0.000
8 65.10+2.99 36.24+2.26 18.860 0.000 0.4 76.10+3.27 41.59+2.14 21.630  0.000
16 48.50£3.48 2541£3.17 12.020 0.000 0.8 49.25+331 2323+1.19 18.120  0.000
32 21.30£2.04 1424153 6.780 0.000 1.6 22.67+2.24 1256 £ 1.12 9.890 0.000
64 10.20 £ 1.57 426+ 1.04 7.730 0.000 32 14.31+£1.09 8.67+1.07 9.050 0.000

miR-495 mimic %% 4% Ecal09-RAD #i1 Ecal09-
DDP Ji, i 2 M A3k I 45 2 5 7m NC 21 41 i
TR0 R (839+0.82) %, (8.67+1.15) %,
miR-495 mimic 41 41 Mg ¥ 1= F 4 Gl A
(25.66+£2.41)%, (21.05+5.37)%, 5 NCZMIL,
miR-495 mimic Z1 Ecal09-RAD F1 Ecal09-DDP 4
FRLA 4B R T R E R, 2R E SR X

(£=11.750, 10.030, P=0.000, 0.001) .
2.5 miR-495 *F R E I AR A & G Rk 8
% W2 2. Western blotting 2% S it 75 Ecal09-
RAD 4iiuZ: 555} . Ecal09-DDP 4Hin&isnat 35 ,
5 NC 41 # I, miR-495 mimic 41 Ecal09-RAD /I
Ecal09-DDP #iiffi ' Bel-2 (#2544 MK, Bax Al
caspase 3 & IFRIBHHM (P < 0.05) .

*2 Western blotting %l miR-495 XM B ERMAATHAZTARIEMNZM (x£5)
FEcal09-RAD Ecal09-DDP
bi H
NC 4] miR-495mimi 41 tH P NC 4] miR-495mimic 41 il P
Bel-2 1.09 +0.06 0.91+0.03 4650 0.006 0.89 £ 0.05 0.520.07 7450 0.001
Bax 0.73£0.08 2.06+0.14 14.290 0.000 0.28 £ 0.04 1.03£0.10 12.060 0.000
caspase 3 032 0.05 0.83 £ 0.07 10.270 0.000 044 £ 0.06 0.85 £ 0.08 7.100 0.001
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%, A 30% . PRHIFSE £ 4898 AT R T Uk
JERZER 7 FHLH], XA, BCEREE

miRNA JB TR JE R 19 ~ 24 MF BRI /NME
i RNA, ANE&gwSE AW II6e, v LLE
5 mRNA F B AN G I 78 5 53 Ja DR B 1A
A, A KRB ME LT A i A B
R AR U AFSERIE miRNA #
KRB R, o N &R
RIgh HAEERY, EEMIFRHMT . A%
14q32.31 LS TR B ERa X IR, 514 %
#ifih miRNA N, 2583 EF AL AT I
PEAT PR AN ARG | TS R Ak A 1
miR-495 J2& 14932.31 miRNA #% i il 51, J2& 1IF %
Bk B EENF, H5 miRNA let-7b — i i 5
g3k, BT - 6 kB 1k AR R 4
M Ak Ak, TRl miR-495 5 14932.31 #% b Y HoAth
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miRNA — £, %Y1 25 b i) 1k 1. miR-495
T Rk AN SV R P Rk N E, IR
SR O BRI AN B A M 3G EE L B L (RIE
Rz - Ak (EMT) MCE . [A] A miR-
495 7EE B T A ST RIE, MAO %5 ™ IRiA 7F
B ST miR-495 FIFIRFEME, TH 5k 25
. 1278, TNM 43 HiHE g 3 s A RAH G,
miR-495 Yt kM b A iE . TR AUZIEREST,
75 A R I B A, 0 miR-495 7F 4 i h 2
HAEZEINREN /3T FEIE/NAHMlE T miR495-
UBE2C-ABCG2/ERCC1 #li3# 15 T 84T 25 5 X A
IREABT R L AR R PTIE, DL miR-495 (K%K
5 B2 M 2 EARSC T, W] miR-495 5 iR Y
T Z5HH5C, {HJE miR-495 76 £ & i 245 77 1 59 A ¢
fRIEAR A, miR-495 J& 55 B 46 M LT F
T IRITHBTRC, BIERRATSCH:

AR CE el S = A TR R R A A
Ecal09-RAD MU 25 £ & 4 il Ecal09-DDP,
qRT-PCR #5iil] & ¥ miR-495 7 Ecal09-RAD }% Eca
109-DDP 4 it R AL, $E78 miR-495 5 &4
BT HEPTAAL STt 2540 56 . DL & miR-495 mimic %
Yt Ecal09-RAD 4 il )5 &% 3% miR-495 14 i1 £5 48 9 4H
o RO U, DL K 4 Gy ) BB SF NC 4R
miR-495 mimic £ Ecal09-RAD 4 fifl /5, miR-495
mimic ZH 20 i34 5 RNV AR v R IE i RE T ARG, i
JHT- 14, F0 miR-495 5 B 0 o7 USE A 26 .
CHEN %5 B BF59% % 9 miR-495 3 325 417 11 i 245 A 56 5L
ABCG2 1 ERCC1 3% 5% A /1N 241 i Fili 982 240 i )05 01
TR 24 o AR 32 o T 45 PR g 19 Ak 22
W, BHA) M, EEEEEE NIRRT T
— B2, (E A A X R R R A
SERERITRCREAEY, HILA XS T miR-
495 TE B AN MU 25 7 T A YE . B 56 miR-
495 mimic %% Ecal09 0L/ & L miR-495 ¥4
IR A IRV H B BB, 28 0.4 ng/ml ¥ 24
FH NC 411 miR-495 mimic 20 Ecal09-DDP 4 jit15 ,
miR-495 mimic 41 21 A3 38 5 FNF- M vd B T2 B BE 77
fit, AT Z, K miR-495 S8R L) i
ARG, (R4S R ] miR-495 B4 i 04 96 40 i Xt
JHC S ARG AR T 2 3 e A s Al M R 1 A A
FH, T2 LA T 0 R A R AR A R T8 1 R R A
HTFEAR, HIEASCRH Western blotting #ill 1
AT A A8k, Hr Bel-2 B2 2 Mt
FAT-RE, AR TR Bax Y8 T Bel-2 K%,
Bel-2 8 A TEE AT 4% Bax 4%, 99 78 B A0y 7
A7 R [0 YR 97 S5 VR YT VR v & 15 T 2 0 IR 4R A
M, FEE AT BYRGE TR S AT AT

BURME T B HAT TR ™ A TS
YERIR, Bax HEHRBT R, PR R E &
s, AEREIH T caspase 3 AUILTE, caspase 3

ARG R A TR R AT i B AR AR U A

SCR BAE Ecal09-RAD 4 ifd 1 Ecal09-DDP 4 fifd

1L FR miR-495, FHAERUSTZEA DDP fEHT, 4l

ML JE T8 1 Bel-2 FRIAFEK, fEJH 128 1 Bax

1 caspase 3 IR IG AN, FRHH miR-495 id iof I 45

PR T AHSC AR e R0 M 0 T 7 B R O Ak b

BRI
25 bRk, miR-495 {2 B4 6 40 i ALy 7 AL

SYRYBURE, AR FIALE AT R R R T e

BRI T R AEAE R, miR-495 AT B0 i

ST RO HRBUE, DL ROR T B R RV A

LiLY=e

SE k-
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