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Effect of miR-98-5p Targeting CCR7 on the Mobility of Breast Cancer Cell MCF-7 and Its Related
Mechanism

XIE Jing, ZHAO Xiaoyan, ZHAO Bing, GAO Feng, HUO Yanping (Department of Breast Surgery, Zhengzhou
Central Hospital Affiliated to Zhengzhou University, Zhengzhou 450007, China)

ABSTRACT: OBJECTIVE To investigate the effect and mechanism of miR-98-5p on the mobility of breast cancer cell
MCEF-7 by targeting CC chemokine receptor 7(CCR7). METHODS MCF-7 cells were divided into control, miR-98-5p mimic,
miR-98-5p NC, pc-CCR7, miR-98-5p+pc-CCR7 groups, each group was treated with corresponding miRNA and CCR7
overexpression vector, gene levels of miR-98-5p and CCR7 were measured by RT-PCR, luciferase reporter assay was performed
for measuring the relationship between miR-98-5p and CCR7, invasion ability was observed by Transwell, migration was
observed by cell scratch. Western blotting was used to determine the protein levels of CCR7, MMP-2, MMP-9, VEGF,
E-cadherin, N-cadherin, Vimentin. RESULTS In the Luciferase reporter assay, the luciferase activity of CCR7 WT+miR-98-5p
mimic group was significantly reduced compared to CCR7 WT+miR-98-5p NC group. Compared with control group, the level of
miR-98-5p, protein level of E-cadherin were increased notably, and the gene and protein levels of CCR7, cell invasion and
migration ability, protein levels of MMP-2, MMP-9, VEGF, N-cadherin, Vimentin were decreased significantly in miR-98-5p
mimic group, the cell invasion and migration ability, protein levels of CCR7, MMP-2, MMP-9, VEGF, N-cadherin, Vimentin
were increased markedly, and the protein level of E-cadherin decreased notably in pc-CCR7 group. Compared with pc-CCR7
group, the cell invasion and migration ability, protein levels of CCR7, MMP-2, MMP-9, VEGF, N-cadherin, Vimentin were
decreased markedly, and the protein level of E-cadherin was increased significantly. CONCLUSION miR-98-5p can target
CCR?7, to inhibit the mobility of breast cancer cell MCF-7, and the mechanism related to epithelial-mesenchymal transition.
KEYWORDS: breast cancer; miR-98-5p; CC-chemokine receptor 7; epithelial-mesenchymal transition
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Fig. 1 RT-PCR detection of miR-98-5p mimic transfection efficiency and its effect on CCR7 mRNA expression

A-RT-PCR for detecting the transfection efficiency of miR-98-5p mimic; B—RT-PCR for detecting the mRNA level of CCR7; compared with control

group, VP<0.01.
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Fig. 2 Luciferase reporter assay was performed for measuring
the targeting relationship between miR-98-5p and CCR7
(x£s,n=6)

A-prediction of the relationship between miR-98-5p and CCR7; B—

Luciferase reporter assay for testing the relationship between miR-98-5p
and CCR7; compared with miR-98-5p NC group, "P<0.01.
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Fig. 3  Western blotting analysis of the regulation of

miR-98-5p on CCR7 protein expression level( x £, n=6)

A—Western blotting for detecting the protein expression of CCR7,

B-CCR7 protein level in cell of each group; compared with control group,
DP<0.01; compared with pc-CCR7 group, ?P<0.01.
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Fig. 4 Regulation of miR-98-5p and CCR7 on invasion ability of MCF-7 cell line(x400) (x s, n=6)

A-Transwell assay for observing cell invasion; B—cell invasion in each group; compared with control group, "P<0.01; compared with pc-CCR7 group,

2Pp<0.01.
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Fig. 5 Regulation of miR-98-5p and CCR7 on migration ability of MCF-7 cell line(x x5, n=6)

A-wound healing for observing the cell migration; B—-wound closure rate in each group; compared with control group, "P<0.01; compared with pc-CCR7

group, 2P<0.01.
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Fig. 6 Effects of miR-98-5p and CCR7 on the expression levels of MMP-2, MMP-9, VEGF(Xx % s , n=6)

A—Western blotting for detecting the protein expressions of MMP-2, MMP-9, VEGF; B-MMP-2, MMP-9, VEGF protein levels in cell of each group;
compared with control group, "P<0.01; compared with pc-CCR7 group, ?P<0.01.
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Fig. 7 Effects of miR-98-5p and CCR7 on the expression levels of EMT related proteins( x £, n=6)
A—Western blotting for detecting the protein expressions of E-cadherin, N-cadherin, Vimentin; B—-E-cadherin, N-cadherin, Vimentin protein levels in cell
of each group; compared with control group, "P<0.01; compared with pc-CCR7 group, 2P<0.01.
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il R 43 AR A DL R 1) Zn-FR UK f S,
i MMP-2 1 MMP-9 7 4 il /3L [ [ fi# Al VEGF
R & 5 25 AR VST VEGF J2 148 P9 He 41
MAE S AE R R, B (LA I P K 20
JRLBE5E 5T AR A AR, A PR i A AR
W VEGF K& HEEMMERUS, RAF5R LM,
miR-98-5p 7] i & PR A ZLARE 40 M MCF-7 1%
FEREREE S, T BEME CCRT HRMIEZE
FERL; [RIET miR-98-5p @& FIH T MMP-2,
MMP-9 F1 VEGF W A EKIEAKNF-, JEa]
CCR7 %S9 MMP-2. MMP-9 il VEGF 75 113514
T, 45 B F W miR-98-5p "I CCR7 75 A9 40
i A7 35 5 oA i 0 e I A A i, E T MCF-7
LR ZE R .

EMT 78 20 i 1) (= 22 A RS vh oA 21
YEFH . 76 EMT i f2r, 4iise LB MHEEEH ,
Tt 2ol Ak, DA B 290 i 4 764 i ] 1 290 i 9 76 5
1k, SRR AR Z2RE J1 35 M. E-cadherin
N-cadherin. Vimentin s& EMT [ 8iL 845 75 4120211
E-cadherin 25 T 4l 2 [a] O Z5BVE AT, BEL 140
LA MIZZE, E-cadherin 23k F M2 ot i 2
A¥.; N-cadherin % UL [B] 20 g A ph 28 0 it 24 o
24 N-cadherin 5 % £ kB, S 4E #4008 & 4
EMTR2, Vimentin & UL ] H-40 0, 78 40 i
T 20 2R 32 5 R AR 2R (cytokeratin) 6 1A 7K
T, FF#E Vimentin B, MIHEE T 40T
BRZZ2RE 11120, A5 &L, miR-98-5p fig i %
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Vimentin 35, CCR7 7iES N-cadherin
Vimentin 5K FER T, M| E-cadherin 33k, [A]
if miR-98- 5p 7] i ZE[#(K CCR7 X} E-cadherin ()
M VE LA XT N-cadherin Fl1 Vimentin 42 #E7E
., #W] miR-98-5p AIHifi| CCR7 #5721 EMT #f
T, HEMIIMH MCF-7 40 f 1R BRI

25 LRk, miR-98-5p nl i ol ¥ ] L ¥k CCR7,
RELUBT L B8 20 HEL A EMT 622, DTl MMP-2
MMP-9. VEGF. N-cadherin fil Vimentin {4 43
ik, FHAE#E E-cadherin £ H 23k, JE w06l 404k
Lo R e AR M A AR B, AR MCF-7 4 i 119323
B AW R miR-98-5p nJ M i # i L ER
CCR7 I FLARE AN MCF-7 iz shfie J1, HdAk
FIALH] S50 EMT 300G A G . A9 E AR5
T miR-98-5p 7FFL /5 4 i 3 o ¥ ) YUK CCR7
X HAZ R8T sE e AR FIBLE], W] RE S LR
B R T R AL TR A T R B . e IR
miR-98-5p #l[n] CCR7 X FL i 40 a3 o 5 0 1~ %%
oAt 7 T AR BAILH A TR A BT
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