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(HZE] BE H5EAZEFE P HU/NRNA-210 (miR-210) 19 22 3515 6L K T 98 A B 6 2% 40 g A375
miR-210 (I F ISR AL BE ) J2 42 JB B R i (MMP) F2 ik RIS IR . Jo3E WO VG 22 A5 o5 — il I8 2 o
SRR 2016453 1 1 HZE 2017455 1 31 H 9 37 4] B2 Jk Ttk A 0 3R 411 2, 17 38 FURE L 28 5 30 191 1 &% Bz Jike 1 41
2 e R A Bl SN (qPCRYREIZH 24 h miR-210 A FIR 1O . ARINRE IR A375 A, P w3 7 e 2 11 38dAR
/NTHE RNA(SIRNA)A 3 1 T miR-210 254 T A375 4l e, 43 544 6 B2 K TR A1 4t AE , qPCR A 19 4 44
i miR-210 , MMP-2 J2 MMP-9 mRNA 25 /K -, Western blot SZ 56 K60 19 2H 2 Jitt MMP-2 . MMP-9 #& 4 % ik /K,
Transwell {228 25646 P ANMAZZERE J7 , Transwel LTRSS AG I I AT RS RE 1. R S50 FUERIE R &
JRZHZAAR FE , 45, 25930 4 2 miR—210 3635 B 24 55[(0.165+0.060) s (0.076+0.033) 5 (0.048+0.046)], 2% F- ¥ B A 5¢
P12 2 X (P<0.05); 15 %F B2 40 AR LG, T30 20 40 I8 miR—210 [(0.153+0.037) vs (0.372+0.041)]. MMP-2 mRNA
[(0.1750.053) vs (0.424:0.038)] S MMP-9 mRNA [(0.323+0.068) vs ( 0.610+0.102) 57K % T, 25 534 H Ay
Bt 75 L (P<0.05); 5 %F BRZH 4 MO AH Fb , T4 2H 44 il MMP-2 [(0.114+0.016) vs (0.356+0.047)] &% MMP-9 [(0.263+
0.030) vs (0.571£0.084) [ [1FGA/K T TR, 22 R BAT G 5 U(P<0.05); S0 IR ANIEAH EL, T-HReh dn iz 22
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SBHAGIEE L (P<0.05), &5t BMERAZRE T miR-210 7776 = 2&iA , RINTHE A375 41 miR-210 (34
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Effect of interfering the expression of miR-210 on cell metastasis and MMP related molecules in melanoma cell
line A375. LIANG Yan, MAO Kuan—hou, HAN Dan, HUANG Zhi-ping. Department of Dermatology and Sexually
Transmitted Diseases, the First Affiliated Hospital of Xi‘an Jiaotong University, Xi‘an 710061, Shaanxi, CHINA

[ Abstract] Objective To investigate the expression level of miR-210 in melanoma tissues and the effect of in-
terfering the expression of mircoRNA-210 (miR-210) on the ability of cell metastasis and the expression of metal ma-
trix protease (MMP) in human melanoma cell line A375. Methods A total of 37 cases of malignant melanoma of the
skin, including 17 cases of junctional nevus and 30 cases of normal skin tissues, were collected from Department of Der-
matology and Sexually Transmitted Diseases of the First Affiliated Hospital of Xi'an Jiaotong University from March 1,
2016 to May 31, 2017. Fluorescence quantitative polymerase chain reaction (QPCR) was used to detect the expression of
miR-210 in each tissue. A375 cells were cultured and transfected with empty lentivirus vector and miR-210 lentivirus
small interference RNA vector, respectively, as the control group and interference group. qPCR was used to detect the ex-
pression of miR-210, MMP-2 and MMP-9 mRNA in two groups of cells. Western blot assay was used to detect the ex-
pressions of MMP-2 and MMP-9 protein in two groups of cells. Transwell invasion assay was used to detect the abili-
ty of cell invasion, and Transwell migration assay was applied to detect the ability of cell migration. Results Com-
pared with junctional nevus and normal skin tissue, the expression of miR-210 in melanoma tissue was significantly in-
creased, (0.165+0.060) vs (0.076+£0.033) and (0.048+0.046), and the difference was statistically significant (P<0.05).
Compared with the control group, the expression of miR-210 (0.153+0.037) vs (0.372+0.041), MMP-2 (0.175+0.053)
vs (0.424+0.038) and MMP-9 (0.323+0.068) vs (0.610+0.102) mRNA in interference group were significantly de-
creased, and the differences were statistically significant (P<0.05). Compared with the control group, the expressions
of MMP-2 (0.114+0.016) vs (0.356+0.047) and MMP-9 (0.26340.030) vs (0.571£0.084) protein in interference group
were significantly decreased, and the difference was statistically significant (P<0.05). Compared with the control
group, the number of cell invasion in interference group was significantly decreased (36.948.7) vs (72.3£10.5), and the
number of cell migration was significantly decreased (45.3+9.4) vs (78.3+£12.6), and the differences were statistically
significant (P<0.05). Conclusion High expression of miR—210 is found in malignant melanoma. The interference of
miR-210 in A375 cells in vitro can down-regulate the expression of MMP and inhibit cell metastasis, which is a potential
molecular targeted therapeutic site.
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A ZIRTE R R IR OB R e, R B
RETT5R , 2y K AEIAL RS TRt I i P (0 2R R 2 (= 5%
BRSO HILTRD R 8 208 RS T B 1)y T A
B WU MENEZIR (microRNA , miRNA )& R/N R 21~
25 nt (P TR R RS RNA 431, AT 45 B0 40 if o
FIk 5 40 M 0 A= K K g3 AP, microRNA-210
(miR-210) 2 AL A P 5 B iy file 0 8 42 R, AT 3 2o
7 B 45 5 A T -1« (hypoxia inducible factor-1a,
Hif~1a), 255 40 A R S D™ 17 il 4R SR oA 5 S 52
PR Peg 1 B EARAEY , miR-210 HL 9 & B2 54/ N i
it 98 LR AR B T R A 22 AT b i e A R TR
{HLH HT 4 2R 7 miR-210 15 2 2 389 (0 AH 26 T4
A5 38 2o R ARSI T B, TP N 2B 68 208 A i
A375 T miR-210 BYRIE A5 I A e R E ) S
J& Jt i & 1 M 2/9 (metal matrix protease—2/-9,
MMP-2/-9) {54, Jhy B Ay miR—210 76 2 2298 v 1)
A=A R IR IR R TR 1)

1 MR5FE®

L1 IR SRA ISR PG4 5838 KA 5 — [T
JAR BB IR 2016 4F 3 1 1 H = 20174E5 A 31 HIY
37 5 Bz AR MR e I AL B, BRI 15 0, Lo 22
115 4FE 8% 33~75 4, F-34(53.9£10.9) % 5 ik L4555 8 11
), JCk LS55 8% 26 B IR WHVRBE - T (2 Mt )im
a9 i s 1~ g (FL K LK) 134, IV 9 (R Bz AR
J2) 1061, V(B T2 561, BEARRIARTI TN
TE W PTIIRIG T o WA R 17 5 58 R 2 )% 30
I HIE SRR B TE K R S U %t BR 58 U AR
Hrh BT B, ok 10 )5 AR Y 38~67 %, - $4(47.2+
11.6)% o IEH B AR ZUNRE I3 13 1], 2ot 17 3 5
MY 24~68 1 (46.9:12.4) % . I AREIR A
I At ™ R Bk B g T e, HLAE ) B AR L A 22
ST FE X (P>0.05), HAT AT Hod:

1.2 2B AN SRERMANN A375 R IR
4 HEK 293 >k A 2 S s s o

1.3 SEERAGR 2B DMEM SR
RPMI-1640 Br328 8 i 1 (9 Gibeo 23 Hl), AR 1]
fiff (3% [#] Sigma /A F]); Lipofectamine 2000 fiig Jii {4 (&
Thermo Scientific 23 ), JHE FR-E&W) Sofast (&[] ABH
AW TAR S wil) i ek 34 pLP-gag/pol .pLP-Rev
FIpLP-VSVG (3£[E Addgene /A wl) JEI4%5 2 Puromycin
(FEH Sigma /A wl) 28 A K/ NTHERNA (siIRNAY
AT miR—210 2L 3 BILEE 28 7)) s RNA S0
H &L (RNAiso Reagent) i %17 4% .SYBR Green #41%
PSR H A TaKaRa A Al ); ECL & G (3E [ Invitrogen
8] PUAREEE Cell Signaling Technology 24 Fl): MMP-2
(#D8N9Y) . MMP-9 (#D60O3H),.GAPDH (#14C10); Matri-
gel BT (3L Corning 24 H) .

1.4 25U es 8% TAE S (32 E Thermo Scien-
tific 23 1), CO, 3G F2 46 ( HI R WA wl), CX31 0022 1
5% (H A Olympus 23 1), 3-16 KL ¥ R &5 O AL (72
Sigma /A F), Nanodrop2000c # i3 & 7 e e FE (38
Thermo Scientific 23 1), Mastercycler nexus X2 PCR {%
(1% [ Eppendorf 2 ), ABI 7500 qPCR {X (3£ E Ap-
plied Biosystems 2 F]), HEIKAX /N B HEL KA F4 )
F# J2 ChemiDoc BERZ A5 53 BT 1 (35 [E Bio-Rad).

1.5 4RI % S8 s 35 5% U T 48 miR-210 (9%
5 A375 4 i fd ) RPMI-1640 15 35 K +10% it 2 1fi.
11 , HEK293 4fiff fif F§ DMEM b3 52 +10% 154 I
B, YFE37°C, 5%CO, B T i 75 . 18 st g %
HEK293 2 it 53 S Wi, S4IA 10 uL g o 14 1 5 Y
TR ng pLP-gag/pol 0.3 pug pLP-Rev #10.7 pg
pLP-VSVG), 73 HIHE YL 2 pg 25 A A Iz siRNA /311
T miR-210 844, TCIL AL PR 6 h, i BLIE F7 2
48 h AN 359, 0.45 um JERI I JS 19 2 M2
FEEIR . KRR S RPMI-1640 3535 +10%3 25 1
H 12 IR EHFRAN 3 d, [FIEINA 1 pg/mL Sofast, EERS
TR 6 d LA _E , 580} BEZH (e A2 F3AR)
T4 (% A T4 miR-210 A 40 .

1.6 qPCR #&:1ll £ 21 miR—-210 & 4f Jifd miR-210,
MMP-2 & MMP-9 mRNA () £ k7K F B30 mg /2
FRFIZH 2l 2x10° M5l 41 g, RN Aiso Reagent fH#2
ARNA, 905 505 £ 17 AL RNA 10054 5%, 15 51 cDNA
s B2 2 500 L, 43 51K miR—210 . MMP-2 . MMP-9 ,
N2 3 [K GAPDH 5|4 } ¢cDNA . SYBR Green ¥ 2
WY RHE IR RIRA 17 qPCRAGI , 272 2T k3T
miR-210 . MMP-2 & MMP-9 iy A %f % & K F- . 5l
YIS AR : miR-210 1E 1] : 5’ ~GGAGATCTGAC-
CAGGTCATTT-3", JZ[i] : 5" ~GGGAATTCGATATGAC
CACA-3’ ;MMP-2 IE[ii] ;5" ~ATCCCCCAACCTTTAC
CA-3", 211 : 5’ ~-TCAGAACCGACCCTACAA-3’ ;
MMP-9 i [fi] ;5" ~GCGGAGATTGGGAACCAGCTGT
A-3" 211 : 5 ~-GACGCGCCTGTGTACACCCACA-3’ ;
GAPDH iF [i1] : 5° ~AGAAGGCTGGGGCTCATTTG-3,
521 ;5" AGGGGCCATCCACAGTCTTC-3 .,

1.7 Western blot £ I 2 it MMP-2 J2 MMP-9 &
IR B 1< 10° AR AR, 200 pL Ripa
SR g B 11D ) 7] FE A I oK 2 1 h,
BCA AN 1 BE , B SO pg 25 FIEA T 10% 23R 79 M
Pk e 258 152 HEL 9K, T2 5% 2 PVDF I, 6 24 W54 1A 2 h,
1:1 000 MMP-2 MMP-9 }2 GAPDH #iL{A = i 5 2 h,
1:22 000 —Hi E WM 1 h, ECL &G 30 s,
ChemiDoc &t R GE A TR 5% , AR 450 I EE{AL,
s MMP-2 & MMP-9 JK JEE{H 5 N 234 [H GAPDH JK &
LAY LA AR B TR R R ik o
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1.8  Transwell 1758 S i % 52 56 A6 1 20 o 5% 72 g
J1 HU50 pg Matrigel 5 57 i 5 300 wL JG Ifil 3 RP-
MI-1640 55 320 R -G 94T, AP 3Z Transwell |
/N 3TCHFEE 6 h, il 7 WL AR I 20 A A A LA T, DA
JC M 7E RPMI-1640 15 37 Fa , 413 4505 R I 1
10° ™4 Bt A&l 4 Jie B9 Transwell /NE A Sk Transwell
RSG5 I 1> 10° 440 A R4 12 () Tran-
swell /NZEAE N Transwell IE R SZIRHE AL R /NVE A
500 pL RPMI-1640 15 35 W +10% 16 4= 1ML , 37°C , 5%
CO. #5577 24 h )i, 5% e[ , A Bk 25 = i 2
M, 0.1%2 fb 22 4 45, 10 min, 545 T W< b [a] #1 Y
JE SASTREY | SRAT-FI 4t g5 S bnifE 25

1.9 Suit2FJrek N SPSS18.0 Bk ikA7 481t
2P TR TR DA I 25 (oks) RO, L[]
R WIS ARAS AG G , Z 41 Fe AR B R
23T, W AR T SNK—¢ 5, A P<0.05 925 547
GiitEr .

2 % R

2.1 RS HRA miR-210 (IFRIE I A Bz
ok S B (1, 22958 21 4 TP miR—210 By AH % 26 35 7K
(0.165%0.060),, &} 3 1 F1E 5 Kz R 21 2U114(0.048+0.046)
Fe A2 BLRE9(0.076+0.033), 22 57 HAT B it24 5 L (F=
8.617,P<0.05), WLIA 1,

22 M4 4 miR-210, MMP-2 2 MMP-9
mRNA R IEKE L T 041 40 Ml miR-210 AHXF
P35 B R (0.153+£0.037), 2 & I T X% B8 4 40 i 1

Transwell{z 225256

IS TN

it

2.4 PLHANIE MMP-2 & MMP-9 25 [ (1) 157K
SRR T4 A MMP-2 85 A R Rk R
(0.11420.016) , . &I T X R ZH 411 IS 114 (0.356+0.047),

S EA G X (=8.302, P<0.05); T4t 40 41 i
MMP-9 25 A X 26 15 48 4(0.263+0.030) , i K T %F
HEZH 41 119 (0.5714£0.084), 25 53 LA Gi i 2¢ & L (1=
5.981,P<0.05).

34 #

miR-210 FE R F YL AR 11p15.5 & FENLIASA
R FeIs B, HonT 4 U i 48 9 Bz g0 i A= K R 7
(vascular endothelial growth factor, VEGF) 5 32 R % &
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1 IERALIRA miR-210 BIFRIE SRR L&
(0.372+0.041), 2 7 H A 4t it % & L (:=7.004, P<
0.05); T 4 41 40 it MMP-2 mRNA A %f F ik & N
(0.175%0.053) , 4 25 {1 T %:F e £EL 440 g 141 (0.424-£0.038)
25 BA G5 L (=6.613, P<0.05); T4 40 40 g
MMP-9 mRNA #H X} & ik 5 47 (0.323+0.068), & E 1K
T BEZH 40 1 £49.(0.610+0.102) , 22 5 HLA i 248 X
(t=4.055, P<0.05).,

23 AR TR RE I A g
R 22 240 N5 R (36.9+8.7) 1 , S 2K T X) B2 241 f 1Y
(72.3£10.5)1, Z R HA G4 2 L (1=4.855,P<0.05);
TP AT R AN (45.3£9.4) 4, i I T X ]
H A0 (78.3+12.6) 1, Z S A A Gt 8 L (=
3.637,P<0.05), WL 2.,

Transwel 1345256
FHA

‘P ..0 :

PR 4 B C K EpfrinA3 (1835 , S22 AT K P K2 4t it
A3 A6 B A i A 25 S iR RS Be T, IR T 4 M o34
e Fas {5 538 B A5 A0 A0 JR T, 445 8] 78 5 T 40 i
B HEAERE T, R 2 55 08 1 i 4R0PR ST 2o A 1) b
PR A7 R A S AR b R AR I ) A B b 41
2R A R A K e A P A A 1 B ) S 2 4 A e SRR
B, AR T S5 0w i i gE R | A AR
A B RERHAC I, miR-210 4y B B (0 B A 4% IR 1,
Wl & BAE Z B h Rk R E L IS S g g
L1 R 2 Ak KA TR - (D miR-210 8 & BLTE 15 968
WA RSB, HHRE 5B E G A R B E EAMH
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%, miR-210 7EMRAI AT i M 4 B 1R 28 M it B fE 1, (1
BILH 1 AN 58 4 B ) 5 (2L g 2B 5 I i 22 Mg 41 21
miR-210 ¥ ik B, H HFR R S5 B E RO H S
KR R AR S0 miR-210 i 7] ZE R SR S 3L
J57 240 L BT474 1l 2 Bk S0 S0 R R AIG, S g N2 3%
B A K R F 52 /K -2 (human epidermal growth factor
receptor—2, Her—2) 1 [a] ¥4 J7 97 %" B miR—-210 &3¢
Wi 245 BL I 98 A8 UG S e B TR 36 Rk H |
JH PR RGN T B 5 R 3 J S A O IR AP SR R |
45 1 90 40 L miR-210 (14 3 1K 5 40 I B R ik 2
R, HALH S A0 B EE P11 (vacuole
membrane protein 1, VMP1) [ ik A ™5 @HE /N 4H
JL At 98t miR-210 /Y & R IB AL R B/ B E A R
FUE", R miR-210 254 HEE /N 20 it i3 1 sy 7
HEHL™ ;B miR-210 I8 AT 8 1 18 97 £ 58 9 40 A J&1 301
A S0 200 it 344 5 R 0, O 3 A A A T A M R
9 4 45 , 5 S0 IO BT & AR © miR-210
Xof i f2 5598 B 3 ) L f th LA R SR A L mT
SRV ) I B S W bR T, R A e
968 2 ML miR-210 /4 22 3K J5 AT 400 1) 5L A R R 1k A
SPHEHTRE ™. HATE X miR—210 55 5 65 208 i AH 56
HFFRATI R 25 1, A58 38 i) gPCR 55 S50 B0 AR B 1
miR-210 7€ 2 €8 298 I e R RRAiE S HOe A i 284t
FERE ST B RZm , X AT BRI AR SCHILHI A T T HRE

AR LR Eon B R FIE A 21 miR-210
(4 32 38 7K I 2 1R T 28 S8 B OE R IR AL, $OR
miR-210 A] REE B R R0 R R A R b R — e
EVE R, 0 18 0 B 5 e TP miR—210 244, SM 51
TV TN R AN A375 T miR-210 B £ ik,
Transwell {2 78 M iE 8 5L 53 45 2L /R , miR-210 T4 )5
YR8 SR RE T B T I, 275 miR—-210 X A375
41 i 5 B (A HEVE T . MMIP 2 — 2828 [ K Tl , 3
FELIRE N B AR A AL, o] A s 1R S
%, MMP-2 J¢ MMP-9 -l E 2 MMP B 5% , 7 2 F
A IR s U R IR A ) R P AN R
fE 1™, ARBFSE R I T I miR—210 F k)5 , A375 4il Y
MMP-2 J& MMP-9 3 ik 7K *F- ¥ 1 & T 4 , 3= W
miR-210 7] 3@ 1 /) § MMP-2 & MMP-9 1% 3% 35 fig 37
AR ORI . EERAEE T ORMLE S
X miR-210 ¥ 55 MMP-2 K& MMP-9 {9 ELARHL il B4 7
E— AR5, T AT B A EAE A2, miR-210
(1% 0 298 12 T R 6 R ) 2490 1) T k4R AR S 56
MHE

2 % 3 ik
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