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BE B A% miR-195 i@ it fe B AL E F 5 (R § a0 03 7 4545 BAZ 2 09 5 FAuh) . ik 2 I MGC803 & NCI-N87
o0 Jf AR AE#% J R F] 9 A :miR-NC 28( % i #2 ), miR-195-mimics ZL(HBEHLF-7) ), 52 B 58 .52 F PCR 542 miR-195 & ik ;MTT 4
M 2m R ¥E A% F 5 Transwell 13- 2 52 BoAG-m) 4m AoAZ 22 77 5 40 B X R 52 B ) 2m L4545 A8 ) 5 iR X 4w I R A 2m A 7B o= 0L ; Western
blot #-] chemokine 5 % ix 7K F ; Spearman #8 % 247 miR-195 & chemokine 5 #8355 P , % & B4 52 355 4E miR-195 5 chemokine 5
W 3ed ¥ 4, 58 miR-195-mimics 2848 i miR-195 7K -F & F miR-NC 28(P<<0.05) ;miR-195 mimics 2% 1.2.3.4 d 20 iLi& A 1%
F miR-NC 28 (P<<0.05);miR-195 mimics 28 G1 %822 T miR-NC 20 ,G2 H#7.S #14m Jo A&k T miR-NC 20 ,G2/S H7 2m A s AEAK T
miR-NC 28 (P<0.05) ;miR-195 mimics 28 %]JE $E & X T miR-NC £8(P<<0.05) ;miR-195 mimics 28 2\ fif3: % # 4% F miR-NC 28(P<
0.05);miR-195-mimics 848 chemokine 5 % & 42 1% T miR-NC Z0 (P<<0.05);miR-195 mRNA /K-F 5 chemokine 5 % & 4% #i 48
% (r=-0.398, P=0.00); miR-195 7] # 4&¥=& chemokine 5, £5if:miR-195 T it ¥ chemokine 5 4% 3 § 5% MGC803 & NCI-N87
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MiR-195 Targeting Chemokine 5 Inhibits Proliferation, Metastasis and

Invasion of Gastric Cancer Cells*
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ABSTRACT Objective: To explore the molecular mechanism of miR-195 targeting chemokine 5 inhibiting proliferation, apoptosis,
invasion and metastasis of gastric cancer cells. Methods: Gastric cancer cell lines MGC803, NCI-N87 were selected. According to the
transfection, it was divided into: miR-NC group (null plasmid) and miR-195-mimics group (simulated sequence). The expression of
miR-195 in cells was detected by real-time fluorescence quantitative PCR. The effect of transfected miR-195 on the proliferation of tumor
cells was detected by MTT assay. Cell invasion was analysed by Transwell. Cell migration was detected by wound healing. Cell apopto-
sis was checked by flow cytometry. The protein levels of chemokine 5 were determined by western blot. The correlation between the ex-
pressions of miR-195 and chemokine 5 was analysis by Spearman. Results: The level of miR-195 in miR-195-mimics group was higher
than that in miR-NC group (P<0.05); The cell viability of miR-195 group on the 1, 2, 3 and 4 day was lower than those of miR-NC group
(P<0.05); The number of G1 cells in miR-195-mimics group was higher than that in miR-NC group; The number of G2 and S-phase cells
was lower than that in miR-NC group; The ratio of G2 / S-phase cells was lower than that in miR-NC group (P<0.05); The scratch dis-
tance of miR-195 group was greater than that of miR-NC group (P<0.05); The cell invasion number of miR-195 group was lower than
that of miR-NC group (P<0.05); The content of chemokine 5 protein in miR-195-mimics group was lower than that in miR-NC group;
The level of miR-195 mRNA was negatively correlated with the content of chemokine 5 protein (r=-0.398, P=0.00). miR-195 could di-
rectly target chemokine 5 protein. Conclusion: MiR-195 promotes the proliferation, metastasis and invasion of MGC803 and NCI-N87
cells by targeting chemokine 5.
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5 i ( gastric cancer ) /28 WM, BUG A R . BFRA
RO, DL R AL 2 R M I ) S Ak v BE R PR 2
HYER] . microRNAs (miRNAs) JEEE 22nt (9 IR MRS
RNA, 5 ¥ B RAH B F G PR35 5 B it e BE TR 3R AL Y
FIE miR-195 5 B A ALITHEGL G AR EAHEA OC. B3
LU SRR R miR-195 AT ] PR SerpinA3 {2 #F 5 Jiw 40 fu 184
B R R FAMLIN T 5 RHZARTE N ARG RER S 46
PNy AN 1 Y B A o | P ) 5= e ab | [ S E S U
FHS, B B A R 2 RN A1 JE I3 Hp A RGN 3] g 7K S
BT 5, s bR 5 Fak T il eSS B 0 R AR
YIAHIES, {HEF miR-195 Wl s & 9 19 & 4 L . miR-195
LlafkH T 5 MESAEEEZKR, Hati s —AL, R
FEHETT miR-195 $ s ik K+ 5 X B s AL W #A 70
R, N B 2R PRI

1 AR5 07

L1 EEZRF ARk R LR

N B MGC803 K NCI-N87 4l & (_LiffE anBl#mise
) miR-195 2| #5451, miR-195 mimics, miR-NC % B Foki( |
WA AR =BT T ) s chemokine 5 —Hifl — 47 (Sigma A #], 3

) s RNA SR IGAT &, fdeiln) & ( LI EAR A A BRA D
AnnexinV-FITC,MTT it# & (|1 E AW R/ F ) ; Tran-
swell /va \PCR i & (Sigma 23 ], 52 [H )5 ¢ 562 A 1
7 & (BioVision A ], e8] ) ; BEAR X (AL 5T KB B AR A IR
237]); ABL 7900PCR 4 HEAS (FL 5038 KB HAA FRA A 37
A HEAL JIMBIO FIL( [ EARAE YA FRA A ).
1.2 MpaFE o4

B MGC803 J¢ NCI-N87 85515 10%f 2 i 7 il
1% HHZ | 555 £ 1) RPMI-1640 5§35 ,37 'C 5% CO, &
PFFHBFE, 2~ 3 d JH 0.25% JgaE (IS LR, e e
1 d B RORAS RAFR AR R T 6 Lt , LAtk sy
Jg 4% 10°, Y H AR IR S 50% ~ 60% I JEATHE 58
{ifi fil Lipofectamine 2000 ¢ miR-NC & miR-195-mimics #% A4
Jrh B SR Ak S 3R, 72 h R FHPOL B WA YRR . iR
Pl Y R[] 43K : miR-NC 41 (%5 Jfikz ) , miR-195-mimics 41 (5
WIFI).
1.3 RT-PCR #:ll miR-195 mRNA F&ix

FIF Trizol IFIHEIAS 4L 4NHE A RNA, J5E RNA ¥kJE
FiE M A 1 RNA 55521 cDNA SR J5 #E4T PCR 4344, 94 CHil
APk 20 min, 94 "CARPE 25's,60 ‘Cil 2k 30's,75 CHEAH 30 s, 3t
35 MEHR . GEACRA] 220 FoR. BIFAIILE 1,

1 51455

Table 1 Sequence of primers

Gene Forward primer Reverse primer
miR-195 5'-ATAACCTACCAGCGCCGAATTCGGGACCA-3' 5'- ACCACCGACTTGTGACA-3'
u6 S-TATTGACATTAGTTAAT-3' S-TTTAGAAGACTCCCTAGAGTA-3'

1.4 MTT 3238

B AR T 96 LA, ANk AL R 5% 10° 4
/HL, KiFE24h, SpRITRFREE 1.2.3.4.5 d BEFLINA 20 uL
MTT %, dRSe853% 4 h 5l B S Ze Ol A 490 nm
ARG RE (AYE(OD B, 2 il 2E K i 2%, A st 3 AL
YA K% (IC)= (1- 525540 OD {H / %} fidZd OD i )*
100%.
1.5 FA A

&AM R AL, B0, PBS VR 33, 5.0 ,PBS &
B, =BG FE 1 h, 75 % LR E 20 min, PBS Pk 3 i, A
10 pLPL#ESERM T 4 CIFE 1 h, Fial4nif e Ex=488 nm 4b
(9 GHR
1.6 Transwell /NZESLIE

FHTIA AN & MU 1Y 35 37 3695 1 Matrigel ZERTHE, HT 24
TR B, EAMR A, BRSNS 2 h ERh AT 24
U 2=, R A 6% 1044~/ fL, T =il A RPMI-1640, 5
12 h, YRIFIET-BIZ AN, 4% R E 10 min, 0.5 %45
UL 10 min, 95 % WE 4 CAHM4 T FEkE 6 h, BT
BEUL 5 ASHET T, O35 (E.
1.7 #paX)IR K16

e e 24 h AN YLRALEE , F 200 L B4 Sk Dbt

TR FRAR I 5 MUK B 2 20 A — 4R R, T v B 95 3L T
e 2 WK, ETF 200 55 BB AR TR 0 h RIRIE RS, 4kt
557 24 h J5 FIRAOER LA , Image T BRI T34
1.8 Western Blot #ill] chemokine 5 EHAE R %X
FBRRTFREL  PBS PRIk, i AR, VK 30 min, 40 C
1500 r/min B5.0> 5 min, W 2 1R, B8 75 B A%, FRR S 0
B2 10 WL £l Fefe, e, sk, B0, AR, A1V
A 1 h, B EITA chemokine 5 2 5P  HRP FRic 194
LB =Pl BLMUE , Image Lab Software Il 63 L .
1.9 3EHEEGLIGTTE miR-195 5 chemokine 5 FIREIEFH X &
Fe IR £ 20 A% chemokine 5 B A Rk S AR R 53R
TR A L D] R 2 A B A2, 155 48 h S BBRRSR
PBSYES 3 i, I AAMIEZYRR . 4'CHEF 10 min,40°C 1000 r/min
B0 3 min, B VE AT R IEIE o
110 itk
AR SR SPSST1.0 B 4317, I i 3 ) (a2 5) 3R
N, AR RS THECTORME FH %R ) o K55 . R Pear-
son #H &4+ #t chemokine 5 75 [ M miRNA-195 Fi5IAHCE
P<0.05 N HERAAGITE L,

2 R
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2.1 &4 miR-195 RIEHHT (P<<0.05), WLIE 1,
miR-195-mimics ZH 2 fifl miR-195 7K 3F & T miR-NC 4

B & B .
& 3. ‘
-]
9 o 331
.;’ -él ? 3
G.s- Gs- EIE
g
4
E;s-
%:5-

miR-195 mimics miR-NC
ART-PCR #4558 ; B & 4H miR-195 mRNA #HXf7KF * 5§ miR-195 mimics 48 Eb %, P<<0.05,
A The results of RT-PCR; B The relative level of miR-195 mRNA in group * Compared with miR-195 mimics group, P<0.05.
B 1 F4A4A miR-195 mRNA 7k
Fig. I Level of miR-195 mRNA in each group

2.2 miR-195 3T ik 3 4A A5  F T A 220 miR-195 mimics 2 G1 Ziififd /5 F miR-NC 41 ,G2 #] .S H#]
miR-195 mimics 0% 1.2.3 .4 d 40155 /7T miR-NC 2 40k T miR-NC £H, G2/S #1401 L {5k T miR-NC 4 (P<
(P<0.05), W& 2. 0.05), WK 2,%2,

=2 MAMEAEZHE G1.G2.S B %)
Table 2 Number of cells in G1, G2 and S phase of flow cytometry (%)

miR-NC miR-195 mimics
Gl 69.86+ 11.86 86.91+ 24.46
G2 4.44+ 0.11 0.01% 0.05
S 25.38+ 2.84 12.89+ 5.16
A a : Bo.2s - * C 8-
| =—mirNC 4] T
o 12— miR-195 mimics e
" 5
% 1} N <,
o usl ¢ s, "
O os} ]
L N N N " . Y T )
0 1 2 3 a miR-NC miR-195-mimics miR-NC miR-195-mimics

Time (d)
A MTT #:i miR-195 mimics 3 f5 AL A EE 17 ; B-D F X 48R AR miR-195 mimics F EAMUETI5R, G1/S.G2/S HA4AR L {E * 5 miR-195
mimics 28 Lk %7, P<0.05,
A MTT was used to detect proliferation of miR-195 mimics after transfection; B-D apoptosis of miR-195 mimics after transfection by flow cytometry,
G1/8, G2/S cell ratio *Compared with miR-195 mimics group, P<0.05.
2 miR-195 iF RIAT A FIE(E E T AR

Fig.2 Effect of over-expression of miR-195 on cell increment and apoptosis

2.3 miR-195 TR IEXF TR B EH N miR-NC 21 (P<<0.05), Wl [§] 4B, Pearman #H X534 7R, 7 e
miR-195 mimics 41 XIJEHEE ) F miR-NC 41 (P<<0.05), miR-195 mimics #f /5§ 40 #f2 F miR-195 mRNA /K F 5
ULE 3A, miR-195 mimics ZH 41 113 2850 % T miR-NC 41 (P<  chemokine 5 &[4 7K1 AH X (r=-0.326,, P=0.00), ULIK] 4A,

0.05), UL 3B, 2.5 miR-195 B FEMTN R LEE
2.4 iFFiE miR-195 XF chemokine 5 & ARSI He W 2aAE B AT 2R B, miR-195 55 chemokine 5 2 [A|fF1E

miR-195 mimics 41 4 i chemokine 5 & [ /K VR T JEZMEE B WA 4B, JOULRMELERUESS R R, g
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miR-195 mimic FI¥F/E R chemokine 5 Jy 41 ki 5 AL 4Ly 01). DLIET 4A. LA 45 2R K W] miR-195 ¥ 4% 80 1a) 1 1 T
=7 chemokine 5 J7 41 BUR: LA, 9 R MG M i T FE(P<0.  chemokine 5.

A miR-NC miR-195-mimics B miR-NC miR-195-mimics

Oh

72h

A, BARREEE (100 );B, FANSFERR IR E R ZAAa#(100% )
A, the scratch distance of each group (100x ); B, the number of cells of each group attached to the bottom of the membrane (100x )
B 3 miR-195 AT REIM

Fig.3 Effect of miR-195 on cell migration and invasion

>

1.5+ B é\b
@ C &
£ 3 &
R & &
E ¢ <&
Q =
= v
S 9
T 8 ] .
Sw chemokine 5
‘@
8 L J
a o f— '0326. P < 005 B-actin
I.l*.l 0.0 v T v

0 1 2 3
Expression of miR-195 mRNA
A, miR-195 5 chemokine 5 fatf3%; B, RALAAE chemokine 5 EAEE
A, miR-195 negatively correlated with chemkine5; B, content of chemkine5 protein in each group
4 YF3R3%E miR-195 Xt chemokine 5 & BRI NN
Fig.4 Effect of over-expression of miR-195 on chemokine5 protein
A o7 B

2

Z 4

g e chemokine 5 wt 5'.....UUGCUGAGCAUGUA(|:UG1|\GC(|:U ..... 3

g 2t miR-195 3'-GACAAGGACUUGACUCGGU-5'

2

chemokine 5 mut 5'....UUUGCUGAGCAUGUACUCUCCCU.....3'
0
1 2 3 4 5 6
chemokine SWT + + - - - -
chemokine 5 MUT1 - - * + - -
chemokine 5 MUT2 - - - - + +
miR-195 mimics - + - + - +

AT REBIREL R ;B miR-195 5 chemokine 5 FEBE L S AL ATAME , ** 5 chemokine SWT L%, P<0.01
A double luciferase report results; B miR-195 and chemokine 5 target binding site prediction map. **Compared with chemokine Swt group, P<0.01
5 miR-195 5 chemokine 5 fJ$E[a X &
Fig.5 Targeting relationship between miR-195 and chemokine 5

Ko BHFERMZ A miRNA 25 B EAMIE5H T (R28P A

3 \\ »
ig VBRI,
B e —FEZ2 NS S50, B0 5 LR B miR-195 f7 F A 17 S-Ye i i, 5@ i P HoAm L 8], S {5

HERERS . B, TR AL 1222 SR IRIISIATE T S0 S, SO 4% SR B SO HE . 9140 miR-195 573 11
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cyclin D3 i fifgs AN AEREATAE G141, @i 4% survivin fgFEfili
FRAIAT=0), 55 22MI0miR-195 7S 0305 By 423K
ARV BEEH L0 25 T A, 7R SR A R rh YRR /KO i
IR T4 8 THLE-3 411, Hid #e3k miR-195 A0l T4 41 i 14
B, 0] miR-195 T4 i e 0 A S 5 , 4878 mi R-195 £ JiF
Jea itk R TP A B S R 1 fA 8 . miR-195 7RSS Hpis A gih &
IR T HCIE 0 R, JHC 3 o 08 ) FGF2 10 ] 2K o s 2 34
B, $In) WNT3A $0H1 25 B s ffe # U, miR-195 4
AML Hi%3&ik, H PTEN miR-195 ik 5 AML 27 AHE,
TR FRIIM, miR-195 [R5 BEIEHEFL IR At BT 15 7 , 452
12287 A FFEAE 09, miR-195 78 Bk 456 % rh 355k
AT LT L2575 5 B I, BRI, #R05F miR-195 75 5 ¥
FY R 2R TR KRR A A B2 AT R B N E BRI XS T A e e 174 2
AT AR ST S EA T A IR L

AH SR T A AR S MEE 13 3R A miR-195 A IF G H
T N5 TESE R R ROR B B - DR,
miR-195 J5 ) b9 40 B 35 5 . 1228 R BB R I AL, 4R
miR-195 5 B 7E— 2 R , X 5 HAL 5T 45 R Fe A —
"9, miR-195 BE microRNAs 7 HAZANAEL A AVE TS L, B
S s B S 0 s 5 G, R AEDUBR S S AR IR B 2 1 T
RE, 77RO [] B A 222800, RV 78 9 0 L A% 34 4, 42 8 U
T, SEPUhIRE AR Y 3 FAGETT ., 5 B RO R R VI LA
TR EEA CXC.CC.CX3C WHI AR 321K, K HENR
i AL BT AR 28 S RAT R, R A Ak IR i R i
TR A A A T 2 M T 2R SR AR, S e AT AR,
HHAA FEHEMERLEN (mTOR) JAK/STAT L5415
B EE, LT 5 R TNV T AR T8 A A%, T
FASER G PEAN RPN T Ik T 40 M 0T 2 52 4 L, 0 98 5E 2
JHL 2y e 0 6 | I 200 R T 4 A S R O
RFEFE T2 N EH 404 £ -1 (Interleukin 1, TL-1) TL-6 IL-8 fif:
JRIRFERF o (tumor necrosis factor-o, TNF-at), T4 & vy(inter-
feron-y, INF-y)%5 , FIZ0 A B 24040 1 3 P9 i A= K B F(Vascular
endothelial growth factor , VEGF)4E , 7= A= 45 F1] - i Jed 24 i 54 78
FMZZR A IRREE , IR T, 1750 2 1078 52 148 b g 240 A
BB 18 3R 020 [ B ] A 3 G b s P ARAT LR S e R G
PR, S 0 A A0 B T 43 78 S, RS L i B A 0 R TR
28 IR WERIARLAR - SRR BIP), CCLS 5 CCRS5 454 )5
B 1 5 JHE IR IR B 9% M 988 ( salivaryadenoid cystic carcinoma,
SACO)IMIM{RFERE ) . Braiifox KA, 535 Bl AN A 2 3
ML CCLS kKb T1E 5 ARE, HL5 5 Al A BERFAE
RGP G . Sy E AR & B BY,CCL5 7] T i
miR-200b {2 3F A4k B A9 EGFR K i) 1M 4 A= i, VEGF &
. miR-195 4G microRNAs 7£ B A N AOVE R4 5, RS
R AL S A, RIEDUEREL SREE MR AT
e, AR F A )0 . B R S AR AW AR BT R
B} chemokine 5 > miR-195 ) FIF¥0IE HAY AT REMERS R, #E—
AHSEAE R R, miR-195 1 7k 4] chemokine 5 /KB i fik
TRHRAL(P<<0.05)  MHOCHESM TR I, W DG, JOLR
ity 5 3 i — 2P 30 UE 45 2R B OR  miR-195 B £ 0 ) VR T
chemokine 5. Z3#7JRA A fiE 5 miR-195 T chemokine 5 25 [

AL, MR B A AR AT N
g5 BRI BB T miR-195 7] feif T

ARBRT 5 4 S AR AR A . TR AR 28, miR-195/ 1L

T 5 WhATRESE B IR T IR TR AL ABPR AT —E R

B ZAE BT AR, H AL I R 55 A0 SCd B AT 5T, A Je FR AT

AT oM I IE , A B2 B R RISTA PRI
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