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Abstract

Objective: To investigate the miRINA-455-3p expression and its action on proliferation and apoptosis in gastric
cancer cells.

Methods: The miRNA-455-3p expression levels in normal gastric mucous cell line RGM-1 and five different
types of gastric cancer cell lines (AGS, Hs746T, MGC-803, SGC-7901 and BSG-823) were determined by
qRT-PCR method. In gastric cancer cells after transfection with miRNA-455-3p mimics, the cell proliferation
was measured by CCKS8 assay, the apoptosis was assayed by flow cytometry, the expressions of p27 kip1 and
p21 were determined by Western blot analysis, and the activities of the caspase enzymes were analyzed by
spectrophotometric method, respectively.

Results: The miR-455-3p expression levels were significantly decreased in all the five types of gastric cancer cells
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compared with RGM-1 cells, which was most evident in AGS cells (all P<0.05). in AGS cells after transfection

with miR-455-3p mimics, the proliferative ability was decreased, the apoptosis rate was increased, the p27 kip1

protein expression level was up-regulated, and the relative activities of caspase-3 and -9 were increased significantly

(all P<0.0S), while the p21 protein expression level and caspase-8 activity showed no significant changes (both

P>0.05).

Conclusion: miRNA-455-3p expression is down-regulated in gastric cancer cells, up-regulating its expression can

inhibit proliferation and induce apoptosis in gastric cancer cells and the mechanism may be associated with its

increasing p27 kip1 expression and enhancing caspase-3 and -9 activities.

Key words
CLC number: R735.2

Stomach Neoplasms; MicroRNAs; Cyclin-Dependent Kinase Inhibitor p27; Apoptosis

T i ™ B N IS R Y M R, LK

U i JE R A BRI A 2 . R R
mAEX, RiEEEETAEEMEZE, T8
S I B2 7 BT IR B N B 25 % R
ARk B MR YT IS TR R, (HE RN A
RFUG A FEAE . miRN A& — 28 oy I 09 3 2 65
RNA, HEKERAE20MEFRR, @i 53 5maks'
Ui AR B X 45 A X mRN A BEAT IR 95, 5% W) 45 15

=

B

FL sk, R I 7 25 40 i S ok AR R 2
WE5E 156 B B 19 & 2E S miRNA B S 3 28 % 1)
PG, miR-455-3p kiR EFESS i . &8 m &3
S 5B . T 258 R

Ay RO SR H T JE & FmiR-455-3p
e T R A0 M FR G ek e e 4 A R T R
Wi A 3 GE , AT B E R it miR-455-3p7F B JE
(1% 2 T 15 150 B Xt 5 98 A 348 RO T 0 5

1 MBEAE

1.1 &

HHEBE LA RRGCM-1 & SFhE g 40
i Z (AGS. Hs746T. MGC-803. SGC-7901 .
BSG-823) ¥y /IR BE S 5Ly, DMEM
Bige 3 . TRIzol¥ Iy [ %@Invnrogen/ﬁﬂ s
caspase-3. caspase-8. caspase-9 ¥l MK &
WHHERKREYBHEARAF, p27 kipl&HH .
le&GAPDHQ*ﬂi@H\VQ H % E Santa Cruze &),
SIS A 0 0 B L EBD /A ], miR-455-3P#E
P K 1 6 By 51 35 R S A B A B
UNEIRS SIS
1.2 HpEIEFoBRFESR

WOHEBE LA ARCM-1 &S E w40

© MR IT F EHFFNHFEIH

MAEZIMAZDMEME; 8 5, 1E37 C. 5%C0, k%
FEAh R . Al Hlipofectamine 20004 51 AGS
YIH R Yo miR-455-3pBifl Y AimiR-455-3p
X IRF 51, miR-455-3p il ¥ 15 51 51 91 09 1E X
¥ 4. 5'-GCA GUC CAU GGG CAU AUA CAC-
3", R XEEH: 5'-GUG UAU AUG CCC AUG GAC
UGC UU-3"; B XTRRF 5 S BEALT 51, 1F 4k
H: 5'-UUC UCC GAA CGU GUC ACG UTT-3',
X EEHN: 5'-ACG UGA CAC GUU CGG AGA
ATT-3", B YL BF J3300 nmol/mLAL, # WiZH 40
Kigi24 W AT e 85t 5 .
1.3 RNA 2Bl 5 gqRT-PCR

#TRIzol reagentﬁﬁﬁﬂ:F;}J\miR-455-3p7ﬁTu
Py R TR X R0 A M AR B RNA, IR
NanoDroplOOOé}ﬁ[ﬁﬁ[ﬁfEﬁ‘ ( ZZE Thermo Scientific
ovwE]) MGERNAWE, FHPOLEEPCRRAS
( FEApplied Biosystems ) W& Jr g HIHY 5]
YWFS T . miR-455-3p)F %] (PUBMED % .
MIMAT0004784) : 5'-GCA GUC CAU GGG CAU
AUA CAC-3', {27 *“Jrik e & V\ﬁ%ﬁ? H
U6/MZRNA, JEiEmiR-455-3p Y AIXT £ ik .
1.4 ZHARIGIE RE /148

FKHCCK8YE, KrmiR-455-3pf il 5
BFT 1 %o e 2 79 2 400 B T Ak T M R, A2 x
1034\/%4%ﬂﬁéﬁfmﬂ@ﬁiﬁ?%a‘wﬁi, R ALK 37 3L
200 pL, £330, 1. 2. 3. 4 dJF, %L
FTA20 uL CCK-8YA K , éﬁéiiﬁ??l hJi, 7£450 nm
R, FHEGERACI & LW SGE , DA ] o #f
MEFR WA S PN A B 22 T A R 3 5 il 2k .
1.5 AT

KM A, FAnnexin V/PI Yk
W, B miR-455-3p ALY 20 F I P B2 P4 40 48

http://pw.amegroups.com



1274 P EERE

U

926 %

JI6L T i PN M B RS, PBSTE YRR, FF 4
B E R, AR B A Annexin VHLIA,
WEOGYL 10 minf5 A GE 5 PBSH MR DL K PLYL K,
2 A A M Annexin VA 20 @ E 451 51 56 o2 20
M8 T ARk
1.6 ERFREKN

K HWestern blot?fi}ﬂﬂfﬁp27 kipl%ﬂp2l§l§l
IR R, 924 h)E, IHEmMiIR-455-3p iy
IR R Al i, s, IRERSEA, D
fL20 g A E BAE, W4B100 V 30 min, 43
BEHE60 V 1 h, FBE, MAp27 kipl flp21—¥t,
WER1:200, 4 CFHETR, PBSIEDE, MAZ
Pr, WER1:1 000, BRI, UIGAPDH AW
Zx, ME KA KB, STRmELE3R, BFHE,
P H B H I E S GAPDHAY L EAE A B bR A
) AR 2238
1.7 caspase Egig &M

W?Ecaspase?ﬁ‘@ﬁm'ﬁﬁﬂﬁ‘J‘EE@:F}, FmiR-
455-3p R DLW 2 R0 BA 4 o R 2EL 48 9 Ak A 4 i
B, 1 000 r/minfK B E 5 min, YHE2 x 10°
AYIfE, ZMEAni, 53 %A caspaselif 1% PE K
M &, FE405 nm F 4366 B 110 9 41
B

=
(S}
N

R

(=) —

o o
—

I
=

miR-455-3p A%
=
e
o

.O
o

2)
2

o
=)

PO INS “51A6§1\Gc—%g%c,19°‘350%°—"’

E1 mRA453p EBBMAMAREEBME L RMAM
RHHRE 5 ROM-1 40 ML, 1) P<0.01;
2) P<0.001
Figure 1 Expressions of miR-455-3p in normal gastric mucous
cell line and different types of gastric cancer cell lines
1) P<0.01; 2) P<0.001 vs. RGM-1 cells
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Figure 2 Comparison of the proliferation curves of miR-455-
3p mimics group and negative control group
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Figure 3 Comparison of apoptosis of miR-455-3p mimics group and negative control group
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A: Apoptosis examined by flow

cytometer; B: Comparison of the apoptosis rates between the two groups
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Figure 4 Protein expressions of P27 kip1 and P21 in miR-455-3p mimics group and negative control group
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Figure 5 Comparison of activities of caspase enzymes of miR-

455-3p mimics group and negative control group

http://pw.amegroups.com



1276 i [E

SRS

926 %

vl

3 it i’

B kA KK EEZ A B miRNALEN
IR Z NS5 EIEEMLE R, miRNAE N
BREFR G MRS, HESBYELE LR
AR ok M AE A Zhang M REmiR-21
ENBREME AR RIEE M, HmiR-215
Feik e W R I N E A AR e SR e .
KatadaZF' "1 1742 AR 5010 8 9 K 403 1%
HA W miRNAR K, KM miR-34b, miR-34c.
miR-128a. miR-20b K miR-1507E A& 431k B 9 o (1)
Tk BFETE, HmiR-20b KmiR-150% £k
(B H B AR AR, RZAEAREE P miR-128b
miR-129 KmiR-148 FiLk/KFU & T ; miR-27a
(4 2235 7K1 55 1k BL 2555 B 10 S MG . Motoyama %!
RMlet-THE M RIBAKTH S EBBHEEAA2E
TG, BJEREm B U 09 Sr HF o TiedE!
WESE T miR-218 5Robol # 1A R IX A, miR-
218K F A AT TG Robo 1-S1itil 8% 35 & i g &%
B, it F38 Ami R -2 1876 (A Z1 1T 310 il fik 6 400 it 4=
2%, IFIN I miR-218 0] 1E 2 B g ¥ 10 36 7 114 4 18 K&
o GuoZE!"™1% 3 i F6 ik miR-331-3p ] LA 4 4 5
PR S DR 7 B2 F 1 7 4000 1) ik 9 400 i 348 7

L M A, 2 RIEmiR-455-3p Al il
w40 A, R T, RIS T
fE = I FLMR IR T, 2 R iR miR-455-3pif o #l [a)
VER F i 5N E124, mife dbaE & R 22", 78
EE BT, miR-455-3pil o [ FAM83FH i 4
i 344 5 FNAR 2212 AR SCHFSE T miR-455-3p X} H &
WEE W, FER S T HALE, A TR
BN R, miR-455-3p7E5F0 & 5 40 M R h g R ik
T EH T miR-455-3pi i Rk RENE B &
P S M RACSHIETE, XKW miR-455-3p
A BEFE B 98 41 v R A g SRR VR

p27 kip U2 — P B, ORI EE ] 2
H1 (kipl) , ZREME45 G 4008 W B - R
WA B 2 52 A IR —Fh Z Bk, p27 kipl 5
o R KR R R ), HAT T R A
SERETMIVE T, 285" P IE L p27 kip l KA
JK - i 2 b g 0 P R R A B T BRI . R IE
20 S 40 B S PR R AR AR L p27 kip 14 A 48 ] 4B
FE. DG WIMEGE G, LA G WA

© WA )T i [ & F I F 2P H

S 7 1AM B R4 s 4 p27 kipl
FIB KR RIS, K b 4 A A 20 BH 4 A 25
55, S ECAN M O S B BE R A3k, AR bR AR
J L R Kk RPN AR — P i Western
bloth I T miR-455-3pMsd 14 21 1 B P X B 41 p27
KIP1AIp2 1 8 AR A X ik &, K BmiR-455-3phi
Y p27 kipl Tk B2 & FHMEX A, X5
miR-455-3pA5 L0y 20 100 1) 18 5E A AR A — 2, AT
REim M AN R I R E . DG WKL AW,
BEL 1 2 160 A G 303326 A S 31207210 i p 2 1 4 19 4 ] 3
KESTGIEE XL,

E—2, R KEK ML LFIEmiR-455-3p
REME o B 40 RAGSH M T, Jf W& 8 i
caspase-9 ., caspase-SE‘]fﬁjj, iiﬁémmif{-455—3p
()25 L8 AT gl of 3 Ml caspase-9 . caspase-3
i il gk B AU TS, MimiR-455-3p&K ik
PEXTFp2 155 ) K e caspase-87iE J1 52 AN K,
caspase-3J& 40 i i TR AR b B9 R A
caspase-9. caspase-33 8y IR VER R (LR K ik
) TR B S o o AFE N caspase RYE T UFIY
HENG, caspase-3HY G J&bax 75T (19 41 g i 12
fr b A 3%, I Heaspase-35Bcl-2, Bax%5:5
% U0 I A EL AR FH R s A0 g T Bt A
TR RIE YT 5 1 B 4 2l caspase-37K Bl i
i, JFESIERHSUME LR, BEAEkAHN
B/‘]caspase—37k5|zm§ﬁ?ﬂgj, izﬁéfﬁcaspase—,?ﬂ(qz
SRR R R G, ATREIR S W
A R — B0, P T miR-455-3p A] Al
I iHcaspase-9. caspase-31 35K e o B
AU T RS IRATA A R MR ] T miR-455-
3pA A B RIR T BT A S R

MK, AR R WA AR Z A4,
miR-455-3p T i 8 ] 1 i 0 o WO R
SEEYIIE, miR-455-3p e SR B9 4E T G 4]
w7 Lk — BT .

B2, ARWFIFEIEMH T miR-455-3pfE & % 40 i
K KA K F, miR-455-3p ik b A0 E
F P27 kip 1R IR0 15 95 40 i 5 SR O it b
Wcaspase-9 . caspase-3 [ KN i g U H 96 40
ML T, X O IR AR S B B9 & AL B AL TR
AL, BRI REAE S — AN BTR Y F A

http://pw.amegroups.com



55 10 1] B, & BB MM miR-455-3p th &k ak B E s A Tt e 1277
5% 3k 2011, 17(4):263-266.

[14] Zhang Z, Li Z, Gao C, et al. miR-21 plays a pivotal role in
[11 Rugge M, Fassan M, Graham DY. Epidemiology of gastric gastric cancer pathogenesis and progression[J]. Lab Invest, 2008,

(2]

(4]

(5]

(6]

(7]

(8]

[9]

[10]

(1]

[12]

[13

=

cancer[M]. Berlin: In Gastric Cancer, Springer International
Publishing, 2015:23-34.

Forman D, Burley VJ. Gastric cancer: global pattern of the disease
and an overview of environmental risk factors[J]. Best Pract Res
Clin Gastroenterol, 2006, 20(4):633-649.

Xiao C, Rajewsky K. MicroRNA control in the immune system:
basic principles[J]. Cell, 2009, 136(1):26-36. doi: 10.1016/
j-cell.2008.12.027.

Flynt AS, Lai EC. Biological principles of microRNA-mediated
regulation: shared themes amid diversity[J]. Nat Rev Genet, 2008,
9(11):831-842. doi: 10.1038/nrg2455.

Carthew RW, Sontheimer EJ. Origins and mechanisms of miRNAs
and siRNAs[J]. Cell, 2009, 136(4):642-655. doi: 10.1016/
j-cell.2009.01.035.

Garzon R, Calin GA, Croce CM. MicroRNAs in cancer[J].
Annu Rev Med, 2009, 60:167-79. doi: 10.1146/annurev.
med.59.053006.104707.

Wang Y, Russell I, Chen C. MicroRNA and stem cell regulation[J].
Curr Opin Mol Ther, 2009, 11(3):292-298.

Negrini M, Nicoloso MS, Calin GA. MicroRNAs and cancer—new
paradigms in molecular oncology[J]. Curr Opin Cell Biol, 2009,
21(3):470-479. doi: 10.1016/j.ceb.2009.03.002.

A7, M S, BOERI. microRNALS B 9 19755 ik e
IR i 24, 2013, 20(4):312-316.

[J]. e

Li LP, Wu WJ, Zhao YG. Research progress in microRNA and
gastric carcinoma[J]. Chinese Journal of Cancer Prevention and
Treatment, 2013, 20(4):312-316.

Zheng J, Lin Z, Zhang L, et al. MicroRNA-455-3p inhibits tumor
cell proliferation and induces apoptosis in HCT116 human colon
cancer cells[J]. Med Sci Monit, 2016, 22:4431-4437.

Li Z, Meng Q, Pan A, et al. MicroRNA-455-3p promotes invasion
and migration in triple negative breast cancer by targeting tumor
suppressor EI24[J]. Oncotarget, 2017, 8(12):19455-19466. doi:
10.18632/oncotarget.14307.

Yang H, Wei Y N, Zhou J, et al. MiR-455-3p acts as a prognostic
marker and inhibits the proliferation and invasion of esophageal
squamous cell carcinoma by targeting FAMS3F[J]. Eur Rev Med
Pharmacol Sci, 2017, 21(14):3200-3206.

TEMEF], FJEAL. microRNA 5 B ST
2011, 17(4):263-266.

HEJR[I]. g s i,

Wang SL, Tao HQ. Research Progress in the Relationship between

microRNA and Gastric Cancer[J]. Journal of Chinese Oncology,

© MR IT F EHFFNHFEIH

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

88(12):1358-1366. doi: 10.1038/labinvest.2008.94.

Katada T, Ishiguro H, Kuwabara Y, et al. microRNA expression
profile in undifferentiated gastric cancer[J]. Int J Oncol, 2009,
34(2):537-542.

Motoyama K, Inoue H, Nakamura Y, et al. Clinical significance of
high mobility group A2 in human gastric cancer and its relationship
to let-7 microRNA family[J]. Clin Cancer Res, 2008, 14(8):2334—
2340. doi: 10.1158/1078-0432.CCR-07—4667.

Tie J, Pan'Y, Zhao L, et al. MiR-218 inhibits invasion and metastasis
of gastric cancer by targeting the Robol receptor[J]. P PLoS Genet,
2010, 6(3):e1000879. doi: 10.1371/journal.pgen.1000879.

Guo X, Guo L, Ji J, et al. miRNA-331-3p directly targets E2F1 and
induces growth arrest in human gastric cancer[J]. Biochem Biophys
Res Commun, 2010, 398(1):1-6. doi: 10.1016/j.bbrc.2010.05.082.
JRERYE, EkH, X4, 45, cyclinAFlp27kip 1A fisi i i JRd v A4
FIRARA B3 L[], W AR PR 24, 2012, 52(33):22-24.

Su YQ, Wang XM, Zhao JC, et al. Expressions of cyclinA and
p27kipl in human brain gliomas[J]. Shandong Medical Journal,
2012, 52(33):22-24.

W, RN, K—, & KR
kipl mRNARFEE KB X [T]. IWREZ, 2012, 52(26):42-44.
doi:10.3969/j.issn.1002-266X.2012.26.016.

JEA LU CTGF mRNAFIp27

Yang CC, Wang SN, Zhang Y, et al. The mRNA expressions
of CTGF and p27 kipl glioma tissue and their significance[J].
Shandong Medical Journal, 2012, 52(26):42-44. doi:10.3969/
j.1ssn.1002-266X.2012.26.016.

SRR, B, AN, S BB A ZUTEGER . p27kipl Y
Tkl M [T]. IWZRBEZY, 2010, 50(30):6-8. doi:10.3969/
j-1ssn.1002-266X.2010.30.004.

Han XH, Tian W, Shi GS, et al. Significance and expressions of
EGFR and p27kipl in the glioma[J]. Shandong Medical Journal,
2010, 50(30):6-8. doi:10.3969/].issn.1002-266X.2010.30.004.

5 PR, X, . = PIFLEA LT p27 . survivinfyFR
KR [T]. W R EE2Y, 2012, 52(35):11-13. doi:10.3969/

j.1ssn.1002-266X.2012.35.004.

Wang Q, He YJ, Liu W, et al. Expression of p27, survivin in triple

negative breast carcinoma and its clinic significance[J]. Shandong

Medical Journal, 2012, 52(35):11-13. doi:10.3969/j.issn.1002—

266X.2012.35.004.

JHEW, Z2ER, KES, % cyclin EFMp27kip 1 8 H £ 1455
AP IR IKE X )]. TEEAE  R R 2R3, 2004,

11(2):148-150. doi:10.3969/j.issn.1007-9424.2004.02.020.

http://pw.amegroups.com



1278

B E A RS

526 &

24

[}

Zhou YM, Li YM, Zhu YQ, et al. Expression and Significance of
Cyclin E and p27kip1 in Gallbladder Carcinomal[J]. Chinese Journal
of Bases and Clinics in General Surgery, 2004, 11(2):148-150.
doi:10.3969/j.issn.1007-9424.2004.02.020.

R s, WPTAR, K, A5 B R RO S LU SKP2 Rlp2 78
I IE BT IC R ST, TP AR 5 i PR 2% 8, 2007,
14(3):308-311. doi:10.3969/j.issn.1007-9424.2007.03.018.

Huang B, Li A, Zhang B, et al. Effect of Lymph Node-Targeted
Chemotherapy with Carbon Nanoparticles Absorbing 5-Fluorouracil
on Expressions of bcl-2, bax and Caspase-3 in Gastric Cancer
Tissues and Metastatic Lymph Nodes[J]. Chinese Journal of Bases
and Clinics in General Surgery, 2009, 16(1):18-22.

(AUspit  £0F)

Yao HL, Yang ZL, Li YG, et al. Expressions of S-Phase Kinase-

A5 AME: Hih, B0, RN B RAE T miR-455-3p iy kik
RS HEFERAT 2R, RS S MR, 2017, 26(10):1272-1278.
doi:10.3978/j.issn.1005-6947.2017.10.008

Cite this article as: Xia Q, Li H, WU J. MiR-455-3p expression
and its action on proliferation and apoptosis in gastric carcinoma
cells[J]. Chin J Gen Surg, 2017, 26(10):1272-1278. doi:10.3978/
j.1ssn.1005-6947.2017.10.008

Associated Protein 2 and p27 Protein in Gastric Carcinoma
and Pericancerous Tissues[J]. Chinese Journal of Bases and
Clinics in General Surgery, 2007, 14(3):308-311. doi:10.3969/
j.1ssn.1007-9424.2007.03.018.

HOWK, 25, SR, AR AR B HES-FUI ELAE w7 3l B 22
TR IR EL ZEbel-2 . bax M caspase-3Fk R M[)]. Hh ERE AP
T S PR 44, 2000, 16(1):18-22.

[25

—

AT RBRE T FAERFRER

L G se et ARG R0 2 AR 2. QA BT (S A RTREYE . UM SRS WA A A 5T ) SE
WF (R AR TR, g B At s8R IEASWITAE ) RIS B (R s RE T LG
RIS, SR TR B VARSI S ) EBABOL N IS8 4 ARG (FEAL. XPRR . SEA . S4M7 ) MR UER, DU AR A T
il EE AR PR 2R TR A

2. R RIL SHIAR: JH & £s RIKERIRMIES AR E R TR, M (QR) FB M (e %Rk JHgeiHaRmT,
BAPLHIREARE , IERBARN & CERATERE; HgTEIR, FrHSEHEISERR 5 7R FAHVC RS, JREch 20 e
MIPRIEAF G ECEIEN] s AR, S REANE/NT 20, BEBXN AR S 5 .

3. G M R T RORE, RIARAE PRSI | ORI LA B AR B, S AE RSETTH 4
ik, ARiE HEM t SRR R I 225001 X tEvort, RARTE IR AT | e Mt (M AR s 4
PR B, ARSI, AN EEBER xR, XEFEIEST, Was& Lol B RHEC I, 2R A E Y F
PAZEAL, AN E BRI BRI 50T, % EAA S S s 0 S /A ok, A iR 3 T ERE . ZHEhRE
B, EIE—TU TR b, RATREIE 208 s, LU P 2 22 18] A58 B FH A $5 45 2 18] i N TETE 2R AT 40T
A A RREFIIEAN

4. G AR MR REIL . 24 P<0.05( 5% P<0.01) B, 7 UEIAXT L4l 22 18] B9 22 A et t24 0 ), AR DXt el 2 [a) A
W (SR BEE) 192250 NS WISk BAR A RR (A0 AR RORNY ¢ R W AT R ORY
TEHT . ZABECZ P LU q K505 ), Goit LR (10 6=3.45, x *=4.68, F=6.79 % ) i A] REZA t ELARM) P (1
P=0.0238); 4 KEEMASE (WEAREL BACRE ) B, 4L BB AE LA FRT, T4 95% EAEIXE .
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