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[ ZE] & 3% IncRNA SNHG15 ¥L[i miR-153 X 7L e 40 s BE A T2 RIS S SR T . & & FISER 99 e &
PCR (qPCR) 5 I L Aif 3% 41 fifs 2 MDA-MB-231 . BT-549 Al MCF-7 4 SNHG15 #i5/K . K MDA-MB-231 41 il 53 Jy %t F& (CtrD)
#H .si-NC #H .si-SNHG15 H. . si-SNHG 1 5+anti-NC 4 & si-SNHG15+anti-miR-153 28, F§ MTT 3 K it 240 B A 25 50046 000 430 Ao fry 448 3
WEHAET . PR EWER S 5 K 250 16TF SNHG15 FI miR-153 USR5 5. F b B A7 58 Yo R (JC-1) Y k46
Y B2 R A i BB, FH Western blotting A5 i 28 K7 44 i 42 7 T2 A0 5¢ 25 1 Bel-2 Bax . caspase3 « cleaved caspase3 (c-caspase3) #l Cyt-C
HIFRIE K. 45 F: SNHG157E 3RS A ACH N BT A IE % 7L - 5 418 MCF10A (39 P<0.01) . SNHG15 5
miR-153 fE7E R A % R o VTER SNHGI15 J5 , 53 HEAH L%, si-SNHG 15 26 MDA-MB-23 1 £ o 384 54 3 77 B B BR AR R T % T i L 2%
AR I FRLAT B (35 P<0.01) ; 41 g H Bel-2 #l caspase3 3214 [£ 1% , Bax. c-caspase3 Fll Cyt-C ik F+ 15 (3 P<0.01) . si-SNHG15 5
anti-miR-153 3£ [ # % MDA-MB-231 40 it J5 , 7] U8 59 si-SNHG15 5 41 B3 58 L 94 77 « 28 B0 44 J e £37 & Bel-2. Bax . caspase3
c-caspase3 1 Cyt-C FiE IR () P<0.01) . % #: IncRNA SNHG15 T #1744 miR-153 i 5§ MDA-MB-231 40 g 7=, H ML 1
Al fe 5 IR R AR R AR T T K

[X#ER]  KEEEYRAS SNHG15;miR-153 ; FLIRJE s MDA-MB-231 il ; A T ; 2 i i i 1%
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Effect of IncRNA SNHGI1S5 targeting miR-153 on apoptotic of mitochondrial pathway
in breast cancer cells

WU Chao, WANG Caixing, HAN Yujiao, NIU Guifang (Department of Clinical Surgery, Shanxi University of Traditional Chinese Medicine,
Taiyuan 030001, Shanxi, China)

[Abstract] Objective: To investigate the effect of IncRNA SNHGI1S5 targeting miR-153 on cell viability and apoptosis of breast cancer
cells and its apoptotic mechanism. Methods: The expression of SNHG15 in breast cancer cell lines (MDA-MB-231, BT-549 and MCF-7)
were detected by Real-time fluorescent quantitative PCR (qPCR). MDA-MB-231 cells were divided into control (Ctrl) group, si-NC
group, si-SNHG15 group, si-SNHG15+anti-NC group and si-SNHG15+anti-miR-153 group. Cell viability and apoptosis rate were
detected by MTT and Flow cytometry, respectively. The targeting relationship between SNHG15 and miR-153 was verified by Dual
luciferase report gene system. Mitochondrial membrane potential fluorescent probe (JC-1) staining method was used to detect cell
mitochondrial membrane potential. The expressions of mitochondrial apoptosis-related proteins (Bcl-2, Bax, caspase3, cleaved caspase3
[c-caspase3] and Cyt-C) were detected by Western blotting. Results: The expression of SNHG15 in breast cancer cells was significantly
higher than that in human normal mammary epithelial MCF10A cells (P<0.01). There was a targeting relationship between SNHG15
and miR-153. Compared with the control group, the cell viability and mitochondrial membrane potential of MDA-MB-231 cells in
si-SNHG15 group were decreased, while apoptosis rate was increased (all P<0.01); the expressions of Bcl-2 and caspase3 were
decreased while expressions of Bax, c-caspase3 and Cyt-C were increased (all P<0.01). However, co-transfection of si-SNHG15 and
anti-miR-153 significantly attenuated the effects of si-SNHG15 on cell viability, apoptosis, mitochondrial membrane potential and
expressions of Bcl-2, Bax, caspase3, c-caspase3 and Cyt-C (all P<0.01). Conclusion: IncRNA SNHGI15 can target miR-153 to induce
apoptosis of MDA-MB-231 cells, and the mechanism may be related to the regulation of apoptosis of mitochondrial pathway.
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TR A LA LB R 2 — S AR %
i R 2 I BT A, P R A . K
B 9F 4m i% RNA (long noncoding RNA , IncRNA) &
— K ARG B ¥ RNA 43 1, B s A KK T 200 nt,
IncRNA 7 2 B8 T 2 AFAE , R 35 96 25 R B
R REVE FIPY, IncRNA SNHG15 1] 5§ 0 Jif i .
PR e 240 D P 384 T, i 7L i R OG- SNHG S
FRARE R Do WFARCER , SNHG15 A #E7 miR-211-3p
S FL R A PR A PR T VIR B AT RS . U RNA
(microRNA , miRNA) /& — 2K /N L RNA 77 1, K
[ % 18~25 nt, A 1£ % 5% J5 7K ¥ i 45 ik K 3R 387,
miR-153 /& miRNA F % i b 2 — , = B 1 5L b
miR-153 {3 1& , it ik miR-153 R 01 = B 1tk 3L
FE AN IG5 R 2B AL . SNHG1S A2 75 n] #2 ] 1ff
2 miR-153 52 A L 958 410 A 1 0 T v o DL 4
I, A 5 30 A W L g 4 L SNHG 15 3R 1A 7K
-, S PTER SNHG 1S5 B 41 miR-153 31k Ji5 7L
ST 284 B T R T R R R AR R LT R AR L, B L
T 5T SNHG 15 A& 75 38 ik #1 i] 18 425 miR-153 52 M FL iR
SRR ST

1 RS

1.1 @mieF . 2 ZXFAE

N FL i 40 R MDA-MB-231.BT-549 #IMCF-7
Je TE K 7L b R 40 fl MCF10A 1 5 3% [E ATCC 41
T

RPMI 1640 55 77 % . i 2 L35 2 11 H 2% [H Gibeo
A #], TRIzol 1771 & f# PCRAR 7 & S 30 s s il &
Y B H 4% TaKaRa A ), PCR 51 ¥ i B4 T4
% » Lipofectamine™ 2000 i 7 &) H 32 [E Inviogen 2
], VY FHEAR M ER L 132 (methy] thiazolyl tetrazolium
assay , MTT) 57 & 0 5 55 [E Sigma A ] , 40 g )4 -
P E 2 E BD A Al 2R I A7 2 IR E
AC-1EORMRF &I H Fi A EYEARGRA
A, B ER B A A 77 5 0 B 35 [H Promega 2
& , = % A] 7* & (bicinchoninic acid, BCA) i &%
H 5% [ Pierce 2 ] , B 4 L bk (2 J88/ 1 1955 -2 (B cell
lymphoma/leukemia-2, Bel-2) « Bel-2 #f %<& X (Bcl-2
associated X,Bax) -t 2R K 4 2 FR B 11 3(caspase
3) 2L fA 1) caspase3 (cleaved caspase3, c-caspase3) Fll
41 i £4 2 Clcytochrome-c, Cyt-OF A H 32 E Abcam
3] PR IS E AL P (horseradish peroxidase , HRP)
Fric i) 1gG % H 22 [ GeneCopoeia A 7] »
12 miadsi HER SN

# M 5 7 MCF10A. MDA-MB-231. BT-549
MCF-7 255 , 7F 37 °C95% R 5% 1A 43 %

CO, M35 725618 F % 10% fit 45 L35 (1) RPMI 1640 15
TR G TR0

0 B A K MDA-MB-231 41 i B 7 T 6 4L
BR (5x10°) , W 52 4 ffg A= KA B, A 4l Bl & A
70%~80% I, FF AR %% G4t R Kt si-NC.si-SNHG15
e YLl MDA-MB-231 4118, id si-NC 41 . si-SNHG15
4 5 # si-SNHG15 43 %] 55 anti-NC.anti-miR-153 J: e
HEMDA-MB-23141 il , ik 4 si-SNHG15+anti-NC 4H .
si-SNHG 15+anti-miR-153 41 ; ANFE YT ki 1 4n prf e
AHR(CrDAH. #4472 Lipofectamine™ 2000 i
FE R e S 2 i T 5 2556
1.3 qPCR &4 M| SUAR /& 2 A2 F SNHG15 mRNA #F=
miR-153 #9 & ik K-F

F TRIzol ¥ #/&¢ X4 Jiid /1 22 RNA, 28 41 43 )t
JE VAW Do LEAE » FELEAE 7E 1.8~2.0 Z M N &
& 1) RNA FE 5 o FH J00 2 53 7 460 000 % 5 8L RNA
N cDNA. #% 8 qPCR it 71 & 0 B & B R M A& &R
P, NS EE SN ELZ, PCR I T
SNHG15 F 4 5-GCATCTCTTCCCACTATCTGC-3',
R N 5-TGGTTTCATCTCCCAGCAC-3'; GAPDH F }y
5-GGTGAAGGTCGGAGTCAACG-3',R 4 5'-CCAT-
GTAGTTGAGGTCAATGAAG-3'; miR-153 F A 5'-
CGCGCTTGCATAGTCAC-3', R N 5-GTGCAGGGT
CCGAGGT3'; U6 F 5" -CTCGCTTCGGCAGCAG-
CACATATA-3', R i 5'-CGCTTCACGAATTTGCGT-
GTCA-3's PCR X % %5 : 95 °C 5 min, 95 °C 30 s,
60 °C 30 5572 °C 30 s, 3£ 40 NG 5 @l #h 28 : 95 °C
155,60 °C 155,95 °C 15 s, Z59 KA 242 A A Ab#E
4%, LLAH GAPDH N P 24601l SNHG15 mRNA [
XFRIE K, BLU6 1 9 N Z 46 I miR-153 [ A 2
1B
1.4 MTT HAM FUAR R a0 69 38 78 7% 7

H4 &L AH M R0 T 96 FLAR (5x10%/FL) , TR &
SAESL. BEFLA NN 200 pl 8592 3L, FRE R AR
ARG 7 24,48 FI1 72 h, £EABEA IS 8] S5O 48 3 g s )
i, FEREFLEP N 10 ul MTT(S /L), 76 8 3748
YRBEHEFR A h, IS MTT I I 3 72 55, N 150 pl/AL
- H L E AR (dimethyl sulfoxide , DMSO) & {4 . £ fiff
FRAC L0 5 9% 4 490 nm AL DB . A D{ERN41HE
IYEHE TS /T
1.5 i Xgm o R AR M SURR S 2m i 0% B = %

RS 10 5 ZEL 40 B, ) 2 B35 B2 DN 5% 10° 4 /ml 1Y)
BT . BN 1 ml, B0, AR AR IR ITIE
PBS PRI R AL 2 V8, NN 400 pl 45 & 228, T3 5l
A5 ul PIAITS ul Annexin V-FITC, i Y6 % I S B 15~
20 min, 1 h PR A 3 22 SRS Wl &% 2H 48 A %) 3 T
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O/ B AR E<100%.
1.6 W3R A& & B 4 & B £ B 34 SNHGIS 5
miR-153 #¥e) % A

F| H] TargetScan. Starbase 55 7T £k it 45 ¥ i 1 %%
miR-153 7 G2 A #E L [R], FF 45 & NCBI SR Il 37 ik
IR, K I SNHG15 5 miR-153 fEAE G & A s . 1
@ SNHG15 ¥ AR (WT) KRR (MUT) 3'UTR XX
¢GRS R, 3F 5 miR-153 JL# J MDA-MB-231
YT, 00 X7 S 2% T AR W 3K 791 8 i B A5 AT XK
R 15 3 R S8, B6AIE SNHG15 Al miR-153 (1587
KR
1.7 JC-1 34 FURR & 40 L 69 Lk AR ¥ 4%

5 4L 40 B, SR JC-1 306 00 4% 4 400 P 28 okt 1
i S AR A, o4 R 40/ a e e R , FeBRE 7
RSB 77 .
1.8 Western blotting(WB) #& M| $UAZ /% 4@ e oF 4 #2 4k
BATrHXEaONERL

PBS P45 55 44T A, in N 38 &2 40 i 24 1 9, TE UK
= 30 min J5 U b BCA v 2 B K % .
H AT 100 °CAZYE 5 min, FLEH FERE N, 1T
SDS-PAGE. #% %, H 5% Wi g @kn 3 I 1 h, IiA3Y
PL 12500 # B 1) Bel-2 . Bax. caspace3 . c-caspase3 I
Cyt-C —¥i,4 °CH A I . X H, I HRP Aric i
IgG —#i(1:1 000),37 °CHi% & 2 h, NN\ ECL & it
TR ER . H Quantity One B {4 5 5 H 2% 77 &
&, LUK H 985 A5 GAPDH 25 A K FE{E EL A
FE A RIEE.
1.9 %itsam

1.3~1.8 LG B & 3 IR . BT A S 56 34 % H
SPSS21.0 B AF HEAT 20 M1 o 1E 25 40 A it = H R LA
xts T, ZHAILECR BN R 7 20, Z4H
P LL R B SNK- 6236 LA P<0.05 8% P<0.01 3RoR
ERBAGEE L.

2.1 SNHGI5 Z5LIRJE M 7 & & & A

qPCR 5 45 5 7R , SNHG 15 mRNA 78 A7 3L i
J& MDA-MB-231.BT-549 Fil MCF-7 41 ffil 7 3R 15 7K ~F
& % & T MCF10A 41 Jiid (7.012+0.633.5.987+0.574+
3.262+0.238 vs 1.000+0.062, ¢=23.422.19.428.8.813,
1) P<0.01), LA MDA-MB-231 41 g o SNHG 15 i i
B (P<0.01), It LA Ji5 82 S 560 FHZ 41 i .
22 L% SNHGI5 5 L A% & MDA-MB-231 %@ i &)
W E N EIKR AT RS

MTTiEMF R AR R (B 1R DR
7R, si-SNHG15 ¥ 4k 24 .48 F1 72 h J& , 5 %F 1B 41 fn
si-NC 20 o4 , MDA-MB-23 1 41 fifd i 386 58 7% 77 35 A%
(¥ P<0.01) ;54448 h 5 , MDA-MB-231 41 g () 9 T
RREFEFE(P<0.0D). ZRELH, TTER SNHG15 J5 7L
Ji#95 MDA-MB-23 1 2 Jd 1) 384 5 v 7706k 55 4 B 9
EF o
2.3 SNHGI15 #2.19 2& 4 miR-153

TargetScan . StarBase [ 3 il 45 5 (K 2) &7,
miR-153 5 SNHG15 3'UTR [X 7 ¥& /£ 1) 45 & 47 .
RN 2R B 15 SEIR AT I 45 SR 2R , SNHG15-WT 5
miR-153 mimics 3 4% B4 J5 (1) %< 6 2% B % P B 5 B AR
(0.253+0.023 vs 1.000+0.011, =50.749, P<0.01) , Ifi
SNHG15-MUT 5 miR-153 mimics 3£ # 4% J5 () % )
B P E 9 5 AR 4K (0.992+0.015 vs 1.000+£0.015,
=0.653, P>0.05) . qPCR il &5 R W7R, 5 si-NC 4
Eb %5, si-SNHG15 2 miR-153 345 B & TF 7 (5.415+
0.521 vs 1.000+£0.087,4=20.574,P<0.0D, 5si-SNHG 15+
anti-NC 21 b ¢ , si-SNHG15+anti-miR-153 2 miR-153
KM B AR (1.526+0.102 vs 5.402+0.513, g=18.062,
P<0.01) . 445 B3R, miR-153 5 SNHG15 {7 7E
MR R

Ctrl si-NC si-SNHG 15
10* 10* 104
1.01% 1.35% 1.03% 1.43% 3.94% 18.15%
10° 10° 10°
| 102 102 102
10! 10'—] 58 10!
100 96.12% 1.02% 100 96.26% 1.28% 100 63.83% 14.33%
100 10' 102 10° 104 10° 10" 102 10° 10* 10° 10" 102 10° 10

Annexin V-FITC

1 SEX SNHG15 X3 7L AR MDA-MB-231 ZBA A RIS
Fig.1 Effect of silencing SNHG15 on apoptosis of breast cancer MDA-MB-231 cells
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1 T SNHG15 X 7L AR MDA-MB-231 41 A 1858 75 1 BB TS
Tab.1 Effect of silencing SNHG1S5 on the proliferation activity and apoptosis rate of breast cancer MDA-MB-231 cells

Proliferation activity (#/h)

Group 4 13 = Apoptosis rate (%)
Ctrl 0.455+0.043 0.731+0.068 0.957+0.073 3.88+0.36
si-NC 0.449+0.041 0.724+0.064 0.951+0.071 3.74+0.31
si-SNHG15 0.262+0.035" 0.522+0.051" 0.70140.059" 36.42+4.03"
F 22.793 11.201 13.870 193.743
P 0.000 0.000 0.006 0.000

"P<0.05, "P<0.01 vs Ctrl group

SNHG15 3'UTR 5'-UGGGUCUGCG(l}IIJ(l}llA|CIIL|AI|J(I}%|A[|J-3'
miR-153 3'-CUAGUGAAAACACUGAUACGUU-5'

2 SNHGI15 1 miR-153 A L=
Fig.2 Binding sites of SNHG15 and miR-153

2.4 SNHGI5 ¥2 % miR-153 *F $L % /& MDA-MB-231
MARIEIE E ) R R
+% si-SNHG 15 B anti-miR-153 4t MDA-MB-231

YR fE , MTT AR A B AR 45 S (B 3 3R 2) 2
7R, 5 si-NC 4L HL %, si-SNHG 15 25 21 o i) 389 58 7% 77
BH i P A T2 26 T iy (3 P<0.01) 5 55 si-SNHG 15+
anti-NC 41 HL %5 , si-SNHG 1 5+anti-miR-153 25 28 fifd [
S BA S 70 0 T T R B PRI (3 P<0.0D) .
g5 FLER B, i miR-153 Rk J5 1 % 7 Bk SNHG15
XT3 AR B MDA-MB-231 3 5 410 1) A1 12 42 32F 11
YEH .

. . si-SNHG15+ si-SNHG15+
SN SISNHGIS anti-NC anti-miR-153
10¢ 5 1.07% 5o 10" T T02% 2033% 104? 111% e | T T 8.65%
10°3 10°3 10°y S
1024 1074 : 10°2
100 10" 1’:%; 10 8
—96.18% 116%| . 64.000% 63%] ;o 63.98% 1.11%
100 IIIIV‘ LILLS "I‘ T II|TI “TTT 100 64[?%‘/ Tr T T1_"114"76T3'/ 100 Vlll" LA l"‘ II[I"‘ ,,T" 100 Illlll‘ TIr T TTIT[ “TTI
100 10' 10> 10° 10* 10° 10' 10> 10®° 10* 10° 10' 10 10®° 10* 10° 10' 10 10° 10*

Annexin V-FITC
13 SNHG15¥E[5) miR-153 3 5L AR 2 MDA-MB-231 ZRAE T A2
Fig.3 Effect of SNHG1S5 targeting miR-153 on apoptosis of breast cancer MDA-MB-231 cells

72 SNHG15 &3 #L[5 miR-153 A FLARFE MDA-MB-231 4BRIAYIE5E KR T
Tab.2 SNHG1S affected the proliferation and apoptosis of MDA-MB-231 cells in breast cancer by targeting miR-153

Proliferation (#/h)

Group 24 23 7 Apoptosis rate (%)
si-NC 0.451+0.044 0.728+0.065 0.953+0.069 3.82+0.35
si-SNHG15 0.259+0.034™ 0.519+0.048" 0.698+0.061" 35.98+4.12"
si-SNHG15+anti-NC 0.255+0.032 0.514+0.046 0.692+0.059 36.02+4.09
si-SNHG1 5+anti-miR-153 0.397+0.0414%  0.696+0.057~4 0.849+0.0744% 15.78+1.0344
F 20.255 13.030 10.978 86.908
P 0.000 0.000 0.003 0.000

“P<0.01 vs si-NC group; “*P<0.01 vs si-SNHG15+anti-NC group

2.5 SNHGI5 ¥&% miR-153 # $LA% & MDA-MB-231
| RO RE WAL 0 RS o

JC-1 B By ke M &5 R B, 5 si-NC 4 s,
si-SNHG 15 21 £1./4% ¢ Y6 b AE BH & B (0.14+0.01 vs
0.35+0.06, g=9.900, P<0.01) ; 5 si-SNHG15+anti-NC

4 L5, si-SNHG15+anti-miR-153 20 21/4% 5¢ 6t Al
B 5 T 5 (0.28+0.04 vs 0.15+0.01,4=6.128, P<0.01) .
45 R R, M miR-153 FRIEJF 1% | Pt Bk SNHG15
%o FL AR JiE MDA-MB-231 41 Jifg, 2k 4% 55 B A7 ) 390 1
YEM .
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2.6 SNHGIS5 ¥z % miR-153 3t $L A% /& MDA-MB-231
mie ZAARB TR K O REKNGF A

WB Al 45 5 (B 4.3 3) TR, si-SNHG15 7]
3 N Bel-2 #l caspase3 # i , |1 Bax .c-caspase3 Hl
Cyt-C & ik (¥ P<0.01) . si-SNHG15 5 anti-miR-153
Ht 7 %% 4« MDA-MB-231 48 il J5 , 7] 93 55 si-SNHG15
%} Bel-2 . Bax. caspase3 - c-caspase3 Fll Cyt-C ik 1) 52
i (35 P<0.01) .
3 W g

ORI 2 H B 7T O T, IncRNA 7E 22 Fit g 20
ZArh S R IA , W I ORI SR JiE KT S i R
MG TE JH T B R AR R R S i
S I A K . SNHGLS A #E i) miR-141 2 35 Y
Jed 20 L 1G5 L 1R 2R A0 R B SNHG 5 3Rk iE
I 5 3 R 42 )8 25 1§ 2 (matrix metalloproteinase 2,
MMP2)/MMP9 {¢ 2 5 & 41 i 17 28" ; SNHG15 il
i 1 4% miR-486 {2t 4 1] 2 4 1k 5t B 14 Ceyclin-
dependent kinases 14, CDK14) 31 , I\ T i 13E 3£ /N4
Y6 e 4 L ) B4 B AN R, DL AR TSRO L CE R
RAEK RIS SNHGIS i@ EEER . N T 3Rk
SNHG15 £ 7L e o KR A0 5 el 17 AN

Y LB eE 20 B SNHG 15 (238 7K, 3 3L i
H SNHG 15 i 7K &% =1 1) MDA-MB-231 41 fia {E
WX 4, % SNHG15 siRNA ¥ G iZ 41 i , o e 5
YT B I BE IS 0 I B PR A TR B TR X S B
FERE TS T —3.

1 2 3 4
Bel-2 D - e G
Bax e D D e

Cyt-C weme D GD csun

Caspase3
C-caspase3 [FF  SHEES GHESSS S—
carpr (D GID WD G

1: si-NC group; 2: si-SNHG15 group; 3: si-SNHG15+
anti-NC group; 4: si-SNHG15+anti-miR-153 group
4 SNHG15 %[5 miR-153 X3 5| AR 722 40 A P e s R =
HXEAREHIFM
Fig.4 Effect of SNHGI1S targeting miR-153 on expression
of mitochondrial apoptosis-related proteins

in breast cancer cells

#*3 SNHG151&13 85 miR-153 200 2L BR 2 4R h Ze i (R TR X BB RYRIA
Tab.3 SNHGI15 affected the expression of mitochondrial apoptosis-related proteins in breast cancer cells by targeting miR-153

Group Bcl-2 Bax Cyt-C Caspase3 C-caspase3
si-NC 0.668+0.059 0.102+0.011 0.133+0.015 0.081+0.006 0.015+0.001
si-SNHG15 0.213+0.025™ 0.334+0.035™ 0.398+0.042™ 0.032+0.002" 0.046+0.003"
si-SNHG15+anti-NC 0.220+0.027 0.329+0.032 0.407+0.045 0.028+0.002 0.041+0.003
si-SNHG15+anti-miR-153 0.554+0.05544 0.203+0.01844 0.199+0.02344 0.068+0.00544 0.027+0.00244
F 82.521 55.166 51.200 120.159 102.739
P 0.000 0.000 0.000 0.000 0.000

""P<0.01 vs si-NC group; ““P<0.01 vs si-SNHG15+anti-NC group

miR-153 /& miRNA ZJi&— 61, miR-153 W] i id #
If1] 53 6 2% 4 (metadherin , MTDH) 4101 1] L i 41 g |
J% - 8] J§i 71k, (epithelial-mesenchymal transition, EMT)
IR miR-153 W] #6053 B6 R TR
A ity 45 1) 35 [ J5 #) (homologous to the E6-associated
protein carboxyl terminus domain containing 3,
HECTD3) fie # L i 488 48 i 8 219 ; SNHG15 W] it 1
B 4% miR-153 52 0E 5 J5 J6 Gl L 457 P s 4 3 e
SNHG 15 72 75 1 i 4% miR-153 5 1 7L i 968 41 ftd 1 97
T AR ILRIE . ABEFERIE T SNHG15 FlmiR-153 1)
FERR AR A RA I, A 40 SNHG15 A1 miR-153
FOAL TGS I SNHG1S X 7L M fe 240 B 3 5 0 of1 )
TR B 20 M JEE F A PEARRAE Y, $278 SNHG 5 A i 428

miR-153 5200 3L s 40 e A P 1
ARSI R TR AR 2 — . ZRifk
S TR G, JE T8 Bel-2 A 1288 H Bax
A ) -2 LS AN R VA S s 2 D s
AEAE T A0 5T HH 1) Bax FEGRE A2 T #3847, A4 il 2
GRAR B )AL, 5] T RS F A7 ARG, 189 M 5 )l i 12 AN
A Cyt-C LR S P TR TR 12K , caspase
PRI LA BN, B2 F AR T Mg R AR
JHT2I , caspase3 R A2 TR 7 B V) P B, TE 515 0L
™ caspase3 7E 41 Jfd 51 LA B R Y 247 AE 72 T T 5
caspase3 # IS » H 4 89 ) B AL 1) c-caspase3, K& AE
caspase K VLT 76 A 5 7% 5, {f c-caspase3 KLY
p) I NTTp i BNES 7 AL S i il N/ N N N L e
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IR, si-SNHG15 7] R Bel-2 Fil caspase3 ik 7K,
21l Bax. c-caspase3 Fl Cyt-C ik 7K ~F , 1 [ B 11 1]
SNHG15 1 miR-153 Zi& A kg5 0] SNHG15 X Bel-2
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