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Abstract

AIM: To investigate the function of miR-622 in
human gastric cancer cell line MKN-45 by con-
structing a miR-622 eukaryotic expression vector
targeting the ING1 gene and to explore the po-
tential role of miR-622 in gastric carcinogenesis.

METHODS: A recombinant plasmid carrying
miR-622 (pSuper/miR-622) was transfected into
MKN-45 cells using lipofectin-mediated method.
Cells stably expressing miR-622 were selected

using G418. MKN-45 cells untransfected and
those transfected with empty pSuper plasmid
were used as controls. The expression levels of
miR-622 were detected by TagMan real-time
PCR in stably transfected MKN-45 cells, and
Western blot was used to detect the expression
of ING1 protein.

RESULTS: Compared to untransfected MKN-45
cells, the expression of ING1 protein showed an
average 4.63-fold decrease (1.83 + 0.86 vs 8.47
+ 1.43, P < 0.05). MKN-45 cells tranfected with
pSuper/miR-622 showed higher cell growth ac-
tivity than control cells (P < 0.05). Over-expres-
sion of miR-622 in MKN-45 cells promoted cell
cycle progression (G,/G, phase: 21.45 + 0.16 vs
48.21 £ 0.34; G, / M phase: 53.67 + 0.41 vs 20.27 £
0.18) compared to cells transfected with pSuper
empty vector.

CONCLUSION: A MiR-622 eukaryotic expres-
sion vector that can stably express miR-622 in
MKN-45 cells has been successfully constructed
and can be used to study the functions of
miR-622 in human gastric cancer.

Key Words: Gastric carcinoma; MiR-622; Expression
vector; MKN-45 cells
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A MKN-45-pSuper/miR-6224H, 44 = i
o e B R AL 32 2w i g 2 B Z8(MKN-45-pSuper
A FeMKN-4540), KA £ oF & A E FPCRE
FEMiR-622 248 58 4 3 dm L) K3k, & & PP iE
Hrml AP INGUA B ik 0 FHRAR, @il
38 3 o B ) 2 35 B EMiIR-622 18 B J% 20 i
MKN-45 % 4 g ¢

Z5R: SpSuper® HAARLLARL, % T pSuper/
miR-622 & & ik 4 9 MKN-4528 J P ING1
FaOREPRRY, BAKT 4.6345(1.83+£0.86
vs 8.4741.43, P<0.05); 53 4pSupers H ik
#9MKN-45 48 foxF BB LAAA L, 354 T pSuper/
miR-622 % & ik i 45 69 MKN-45 20 i 32 3t 7
B & 28 B 3G 75.(P<0.05), W44 T pSupers #,
PREIMKN-4520 il 5 fE 5 4R 40 1) it 5 &
SL(P>0.05). pSuper/miR-62240 & § 5 4m ALGO/
G1H1421.45+0.167pSuper= H k204821 +
0.34; pSuper/miR-62248 /& § J& 48 IL.G2/M AR A
53.67+0.41mpSuper® Hk£120.27+0.18, 5
pSupers H R4 28 it A8 P AL, miR-62269 & &
KA T B R dm BB B e B AL,

£ miR-622 A R A B AR MERL T K
KB EmMI TR, ABRERNGHR
miR-622E B P oI hse L £ 7 A mh.

RKHEF: B, M/PRNA-622; FiRH; MKN-45
g2

T, TRY, ST, @, 1270, 158K, T8, BBEINGT
EHRHIMIR-622 EMFTRIAH A BRAEMKN-46th8VESTE R
HIEE. HRIENHIAYE 2011;19(27): 2810-2815
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AR, microRNA [FIAH ST 8 B 5T A3 1)
PO RS, A miR-622(MI0003636)5E 47 F13
SRR q31.3, A7T90881436-9088553 147
1, miR-622FT A K JE A 96 bp, {EXTmiR-622[f]
AF 5 e I mi R-622 1 422 411 1) 4 it J) A OG5 [
ING1, miR-6227F B # 41 4Uh %A F i, miR-622
PR 9 2 2R ) A AL RN Ik L B R A O, R P AR
SRR A0 40 i S 36 4E 52 1 P miR-622 1) ik L
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HU AW SR P CRIL A B miR-6227i
1£462 bp¥y 1 )5, &M R microRNAEX
FiEHApSUPER.neo+GFP b, g ik e 5
MEKN-4541 fa ki, ik fa e £ A miR-622 5 ¥
i M FEMEKN-4541 i Ji . K 52 9% )6 2 PCR
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per/miR-622:2% & 1w AE W7 R A w0 45

1.2.2 #8% 454 B 5% 20 FMKN-45 7% ik . 5 i 40
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W £ BE A B B 1 miR-622EZFTEBIAIEE. A: PCR
kAR S 09 IE 35 10 000 bp FHEmiR —6227T{K, K/[\2462 bp; B: pSuper/
2w, Ay — k& 5000 b miR —622 B R H A EE S E, A/
LM R S 4R P P SEAIEMA.
microRNAs & H 500 bp
W R RARE,

o A B
% W . LB 300 bp
N | >0 bp
350 bp
Phiti SEREARLLY RERTIR, G418 0400 mg/Llty a
AeFrik . B )n B 2 P CREIFMiR-622 135
A 40 1
1.2.3 Western blotheMING1& & K- £k HEEL 20 |
M e kA, 2, 5 EFgmicteiRs,
100 C#5 min, 8% SDS-PAGEHLIKGHIERE 5 [
PVDFJE I, 5% ig 4R 0y =i 1 h, A — 21
Pi, 4 CHFE R, TBSTYER3 X, ££10 mindfii 11
LK. NP, 37 ‘CHFH 45 min, TBSTHEE3IX, 0

15 mindfeil IR, 7EME = Ry, AR5 .
€32, EIE N H Alphalmager 22003 43517 43 #7.
AGAPDH(FLHT TAEIKZE A1 & 4 000)4 A 2 .
1.2.4 CCK-84m it 75 52 3 96 FLAR P 857741 i,
FEAL10™ NN, ARl b FE 7 2 40 i e ph s AN &
L. (g EE). 2. 3. 4. 5 dIIACCK-8
10 pL. 55974 h, BEARACBCE K570 nm U E W
FERE, 15 B4 I ) 25 IR R B ST 3404 JS 22 i 4
i 58 5 fih 28,
1.2.5 A K am e Audm: B g 40 10°4 - 4h fia i
£, FER BRI, X R AL I SRR FP B SZ& o
W, TR LGN, IIATRYG -20 ‘CUKAITEK
B, L PERN A B A, 50 uL(0.1 g/L
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A AR, LAFlowjo 8. 58443 B 4 1t J 441,
it A3 R P HISPSS15.04 H ik ik ik
AT HT . AbBE. EE imean + SDFE 7. 4H 0] %L
(1 LR S D 38 07 25 03 M. AT X FI R B RHE
H IRy K. P<0.054 22 547 Gt 7 L.

2 #R

2.1 M EmMIR-622F 40 i ki ik H 4k LN B I
I B PEM K N-45 35 R 241 ) SRS S miR-622 7
&, nT13E129462 bp H 47 (K1A). ¥ H 4%
el G It idBegl 1T MXho 1 MUY o BN
microRNA XK IA# f&pSuper.gfp/neodi iA, HkikkH
P50 [ % 5E (K 1B), DNA 54 B miR-622 ELR%
PR BN L 5 ).

pSurperZS#{AZH pSuper/miR —6222% {420

2 BREERSEMEMKN-450miR-622F 8D
P<0.05 vs pSuper2aS# AL,

2.2 RT-PCR¥IEmiR-6228) & & 1 YspSuper
AR AL Yep Super/miR-622 AR 4 5 BAl
Iy HIE: 2.47+1.0428161.24+£2.86, SpSupers®
BARAA LR, Y T pSuper/miR-6224 /A4
miR-6223% 1k f HAT 3% 72 7(P<0.05, K]2), &
B B A PR 2 i ).

2.3 Western blot#EING1 & & £k K-F 5
pSuperFHARLIAHLL, 4 T pSuper/miR-622
1o A5 TR MK N-4541 it P IN G185 (1 £ ik
B kb, BAAK T 4.581%(2.324£0.31 vs 10.62
+1.04, P<0.05). 45 REWHE Y T miR-62211
MKN-4541 fUIN G185 [ (1) R IE 7K P B 29 D
(KI3). s 48 R EHIING 1R £ miR-622 4 i)
z—.

2.4 miR-622 % ik 3+ B 5 m 36 74 69 %A pSu-
per/miR-62273 R4 4 % p Super ™ 4 4420 41 g 1
B BRI BN = 0.000, Kl4), miR-622[¢
FAKAEHE T g A0 S S

2.5 miR-622 % £ ik 5+ § J% 4m i )8 B 69 % vh pSu-
per/miR-62221 75 5 i 41 L Gy/G, 14 21.4540.16
IMpSuper 3 /A4148.21 £0.34; pSuper/miR-622
L 7E B AN G/MIY] 4 53.67+0.411fpSuper?s
B ARH120.2740.18, LipSuper? B AARZ 41 HAH L
8, miR-62211) iy RIS (L RE T 1 i 40 A JE 0 1 s
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00+ S AG/M 2 o B P AT AR
0 [ o S 4 B A
1 0 200 400 600 800 1000 0 200 400 600 8001000  miR-331X4F4£ 4
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124 [ B 70 | mm pSurper
I [ — pSurper/miR-622 a
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=~ 10 60
&
5 8 50 1
< 2
Z 6 Z 40
& ey
Z 41 a & 301
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Z 5 [ 20
0 : : ‘ 10
MKN-45 pSurper pSurper/miR-622
Go/G, S G,/M

3 miR-622iMFINGIERRIX. A: miR—6225FA N
FIINGIRIA R IR, B: ING1ZEAmRNA FiE B
'P<0.05 vs pSuperZS#F IR

1 -4 pSurper
- pSurper/miR-622

A RIE

4 CCK-8EMMALBLMIBAVERRIL. P<0.05 vs pSu—
perZS AL,

1L(KES).

3 11E

T g A A K R ) MR 2 —, R H T ERAT
T B 9 P R0 WL e R = 4 THDRTER NI T i
EAEFRIRE, BT EAAAE) 2 FmicroRNA
FIE R, miRNAZ L FEA PRI —H Ny
THARERNA, KB 321-25 nt, G R IR —
Wiy, fh 208 5 A mRNAT3'-UTR
FEA A S 4, MHImRN A B 3 58 m RN A B4
i, AT R (1 220K 0 ) plmicroRN A
ik 5 AL R S8 A () ) BAS 24 () ) BLAD
Ghty, AR HESEIE I m RN A B B 40 B, 1
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R, B MIR T . AN, N T,
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B 5 miR-622{8# T BRMREBREVEL. A: i A4niay
R B B, B: BRI IS AT, ©P<0.05
vs pSuperZSEIAZH.

Jig 0 A A4 B A4 T microRN AR
KAEHHMR N 25 LTF, 20 RZEHAAN
10%-30% 45 K 3k, JLAE AR i iif 20 Hh (1 21
LB, H AT, % T microRNA LI W77 12 Bl
B RIB AR RS DL B 3 H
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BEfdE, & et ds e ot . A8 IRBCA B, 843 J5 M
FhOTVERI N A B, 1K H A R B8k, I
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TEAT S AT Se il A=A B 2E 1 7
53T T miR-622, AfJmiR-622(M10003636)
EN T 135 B AR K q31.3, 7.190881436-
9088553147 /1, miR-622 [ &K 496 bp, Al
A IAE X miR-622 T 7T A miR-622 1 H2 5L 1]
21 JE S AH I IRIING 1, miR-6227F B i 4147
FIK R, miR-622 B i 41 2N A Rk L 45
FERSAH O, A4 P9 AR ORI A A1 4 i S 36k 5 i
miR-6221) F 1% FL AT H I T 9 4 o 4= 28 70 i oRg
T BRI NY. T EIFFSimiR-6227F
B RE R, AR AmicroRNAR I H AR
pSuper.gfp/neoifk, A RATHIA R Z) 1
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A7 SIS 4 40 I DiceriEDIE], Bk B mi-
croRNA. 2 f)miR-622 A% K iA AR HE YL 3|
MEKN-4541 fitd, %40l A SAE £ A miR-622", 4%
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FER, R EAZ R LA pSuper/miR-622%% 4t
AT T ILTh e AT, e RO — DR
miR-6227F i K A2 R JE i A FH A A T S
FLA,

4  SEXE

1 Guo XB, Jing CQ, Li LP, Zhang L, Shi YL, Wang JS,
Liu JL, Li CS. Down-regulation of miR-622 in gas-
tric cancer promotes cellular invasion and tumor
metastasis by targeting ING1 gene. World | Gastro-
enterol 2011; 17: 1895-1902

2 Petrocca F, Visone R, Onelli MR, Shah MH, Nico-
loso MS, de Martino I, lliopoulos D, Pilozzi E, Liu
CG, Negrini M, Cavazzini L, Volinia S, Alder H,
Ruco LP, Baldassarre G, Croce CM, Vecchione
A. E2F1-regulated microRNAs impair TGFbeta-
dependent cell-cycle arrest and apoptosis in gastric
cancer. Cancer Cell 2008; 13: 272-286

3 Bartel DP. MicroRNAs: genomics, biogenesis,
mechanism, and function. Cell 2004; 116: 281-297

4 Hayashita Y, Osada H, Tatematsu Y, Yamada H,
Yanagisawa K, Tomida S, Yatabe Y, Kawahara K,
Sekido Y, Takahashi T. A polycistronic microRNA
cluster, miR-17-92, is overexpressed in human lung
cancers and enhances cell proliferation. Cancer Res
2005; 65: 9628-9632

5 Jovanovic M, Hengartner MO. miRNAs and apop-
tosis: RNAs to die for. Oncogene 2006; 25: 6176-6187

6 Zhang B, Pan X, Anderson TA. MicroRNA: a new
player in stem cells. ] Cell Physiol 2006; 209: 266-269

7 Davis-Dusenbery BN, Hata A. Mechanisms of con-
trol of microRNA biogenesis. | Biochem 2010; 148:
381-392

8 VIR BRTE, SR, TLEA, SR, B, e
. % Seg kIEEEDA N B e 4EiEM KN -4 53R R A AR
FORIHIVER. SRR N ek 2011; 19: 7-12

9 Lebanony D, Benjamin H, Gilad S, Ezagouri M, Dov
A, Ashkenazi K, Gefen N, Izraeli S, Rechavi G, Pass
H, Nonaka D, Li J, Spector Y, Rosenfeld N, Chajut
A, Cohen D, Aharonov R, Mansukhani M. Diagnos-
tic assay based on hsa-miR-205 expression distin-
guishes squamous from nonsquamous non-small-
cell lung carcinoma. ] Clin Oncol 2009; 27: 2030-2037

10 Su H, Yang JR, Xu T, Huang J, Xu L, Yuan Y,
Zhuang SM. MicroRNA-101, down-regulated in
hepatocellular carcinoma, promotes apoptosis and

www. wjgnet.com



Tl . $LOING1ERBIMIR-622 AZFRABINME B RBIIIEBMKN-45thHIEE R ETAE

2815

11

12

13

14

15

16

17

18

suppresses tumorigenicity. Cancer Res 2009; 69:
1135-1142

Michael MZ, O' Connor SM, van Holst Pellekaan
NG, Young GP, James R]. Reduced accumulation
of specific microRNAs in colorectal neoplasia. Mol
Cancer Res 2003; 1: 882-891

Kondo N, Toyama T, Sugiura H, Fujii Y, Yamashita
H. miR-206 Expression is down-regulated in estro-
gen receptor alpha-positive human breast cancer.
Cancer Res 2008; 68: 5004-5008

Zhou SL, Wang LD. Circulating microRNAs: novel
biomarkers for esophageal cancer. World | Gastroen-
terol 2010; 16: 2348-2354

Feber A, Xi L, Luketich JD, Pennathur A, Landre-
neau RJ, Wu M, Swanson SJ, Godfrey TE, Litle
VR. MicroRNA expression profiles of esophageal
cancer. | Thorac Cardiovasc Surg 2008; 135: 255-260;
discussion 260

Wan HY, Guo LM, Liu T, Liu M, Li X, Tang H.
Regulation of the transcription factor NF-kappaB1
by microRNA-9 in human gastric adenocarcinoma.
Mol Cancer 2010; 9: 16

Wu Q, Jin H, Yang Z, Luo G, Lu Y, Li K, Ren G, Su
T, Pan Y, Feng B, Xue Z, Wang X, Fan D. MiR-150
promotes gastric cancer proliferation by negatively
regulating the pro-apoptotic gene EGR2. Biochem
Biophys Res Commun 2010; 392: 340-345

Rossi L, Bonmassar E, Faraoni I. Modification of
miR gene expression pattern in human colon cancer
cells following exposure to 5-fluorouracil in vitro.
Pharmacol Res 2007; 56: 248-253

Gomez-Cabello D, Callejas S, Benguria A, Moreno A,
Alonso ], Palmero I. Regulation of the microRNA
processor DGCRS8 by the tumor suppressor ING1.
Cancer Res 2010; 70: 1866-1874

19

20

21

22

23

24

25

26

Liu], Lin Y, Yang H, Deng Q, Chen G, He J. The ex-
pression of p33(ING1), p53, and autophagy-related
gene Beclinl in patients with non-small cell lung
cancer. Tumour Biol 2011 Jul 22. [Epub ahead of print]
Tallen G, Farhangi S, Tamannai M, Holtkamp N,
Mangoldt D, Shah S, Suzuki K, Truss M, Henze
G, Riabowol K, von Deimling A. The inhibitor of
growth 1 (ING1) proteins suppress angiogenesis
and differentially regulate angiopoietin expres-
sion in glioblastoma cells. Oncol Res 2009; 18:
95-105

Tamannai M, Farhangi S, Truss M, Sinn B, Wurm R,
Bose P, Henze G, Riabowol K, von Deimling A, Tal-
len G. The inhibitor of growth 1 (ING1) is involved
in trichostatin A-induced apoptosis and caspase 3
signaling in p53-deficient glioblastoma cells. Oncol
Res 2010; 18: 469-480

Wagner M], Helbing CC. Multiple variants of the
ING1 and ING2 tumor suppressors are differentially
expressed and thyroid hormone-responsive in Xeno-
pus laevis. Gen Comp Endocrinol 2005; 144: 38-50
FIRP, A2, KB, YEEIR, TRhE, FIRAE, S B
Jes PP E2F TR I miR-33 1T FUZ Fak sk (RO I
Dt AR NS 2011; 19: 1451-1456

Foster DA, Yellen P, Xu L, Saqcena M. Regulation of
G1 Cell Cycle Progression: Distinguishing the Re-
striction Point from a Nutrient-Sensing Cell Growth
Checkpoint(s). Genes Cancer 2010; 1: 1124-1131

Jin X, Tang S, Chen Q, Zou ], Zhang T, Liu F, Zhang
S, Sun C, Xiao X. Furazolidone induced oxidative
DNA damage via up-regulating ROS that caused
cell cycle arrest in human hepatoma G2 cells. Toxi-
col Lett 2011; 201: 205-212

Méndez ]. Cyclin E goes nuts: a cell cycle regulator
affects male fertility. Cell Cycle 2010; 9: 4782

Yot FEZ Wy TR

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 201 1ERRAYH A4 AN A% &

(HRFARHEL) NE(FDEFAMARNMETRLE -
RCCSE ® & . # s MAMTH LHEH)

TR

CRE 2RI TR OFFR S -RCCSER S . B ITIHHMT B SR drh ERREEER IR0, o5l

DORF B A B B2 SRS R, SR FH e S VPN R Pk A AT A 456 6 9 32, 6 R R 3 P K380 0
ARSI, 23 T 65 EARMATIHAT R, Horh (A A4 A23 ) A7 396 Rl R = 25 2 1 5
ASQT. (JmBEEE AR 2R ST 2010-01-08)

www. wjgnet.com



