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miR-195-5p ¥ @ FGF2 I FE N ERE HEC-1B AfaE M E M FITA
FTREH G MR T EF R a 6 RS b WA ERIaA, LR #T 272067)

[ FE] 8 &3 miR-195-5p Ml §E [ FGF2 ¥l 7 5 P4 e HEC-1B 41 Ml 38 5 VA 12 R 2B ALERL [ 0 FHLH . 2 &
HEC-1B 413 5% 5 ¥ YL 52 BUE 7 9 4 41 : HEC-1B 4 .miR-195-5p mimic 4 .pLV-FGF2 20 miR-195-5p+FGF2 4. qRT-PCR &l
ZH i miR-195-5p M FGF2 mRNA 7K, % 6 W 256 B641F miR-195-5p 5 FGF2 B4 i 55 £ , Western blotting ¥ il FGF2 2% /K F,
CCK-8 K1l HEC-1B 21 A 38 5 7K - , 7 202 A ARG HEC-1B 48 3 T2 % , Transwell S23646 I HEC-1B 40 i 42 28 /it /1, kIR 52
K HEC-1B 4H T 2 /1. %6 & . 5 HEC-1B 4L4H b , miR-195-5p mimic 21 miR-195-5p X ik Tt . FGF2 mRNA 7KF T [#
(¥ P<0.01);miR-195-5p "] H %87 FGF2. 5 HEC-1B #HH tL , miR-195-5p mimic 41 FGF2 ()& (1% iA /KF R, pLV- FGF2 41
FGF2 i) H /K81 & EFt, H miR-195-5p+FGF2 20 FGF2 ¥ £ 1 25 /K K T pLV- FGF2 4H.(3% P< 0.01). miR-195-5p mimic 21
4 i 38 58 /K T T HEC-1B 41, pLV-FGF2 2L 411 Jifd 3% 58 /K 7 i T HEC- 1B #(3 P< 0.01). 5 HEC-1B 41#H ., miR-195-5p mimic 21
SV T2 26 900, pLV- FGF2 2E 40 f J8 - 2 4%, B miR-195-5p+ FGF2 ZH 40 J& T~ % /& T pLV- FGF2 41 (3 P< 0.01). 5 HEC-1B
ZHAHEE , miR-195-5p mimic ZH&FMLEF N R 224 AR RIIR 86 2 T [+, pLV- FGF2 A &ML T~ pR 224 B RIR i A 3
T, H miR-195-5p+FGF2 4045 ML T (112 28 40 Bof RIJR & & R AGTF pLV- FGF2 (1 P<0.01). £& & miR-195-5p i@t #l
] FGF2 401 7 9 56 HEC- 1B 40 M0 (14 58 A2 22 AT R F L ShAm i T, HoAE R 7 oA 5O BOR T 38 A5 .
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MiR-195-5p targeting FGF2 inhibits malignant biological behaviors of endometri-
al carcinoma HEC-1B cells

LI Wanbin®*, WANG Xinyong®, ZHOU Ye" (a. The Clinical College; b. Department of Gynecology, Affiliated Hospital of Jining Medical
University, Jining 272067, Shandong, China)

[Abstract] Objective: To explore the molecular mechanism of miR-195-5p targeting FGF2 to inhibit the proliferation, apoptosis, inva-
sion and migration of endometrial cancer HEC-1B cells. Methods: After culture and transfection, HEC-1B cells were divided into 4
groups: HEC-1B group, miR-195-5p mimic group, pLV-FGF2 group and miR-195-5p+FGF2 group. The expressions of miR-195-5p
and mRNA levels of FGF2 were detected by qRT-PCR. The targeted relationship of miR-195-5p and FGF2 was verified by luciferase
assay. The protein expression of FGF2 was examined by Western blotting; Proliferation of HEC-1B cells was measured by CCK-8;
Apoptosis was tested by flow cytometry; HEC-1B cell invasion was detected by transwell, and migration was measured by scratch as-
say. Results: Compared with HEC-1B group, the expression of miR-195-5p in miR-195-5p mimic group was elevated while FGF2
mRNA level was declined (all P<0.01). Luciferase assay indicated that FGF2 was a target of miR-195-5p. Compared with HEC-1B
group, the protein level of FGF2 in miR-195-5p mimic group was decreased, and the protein levels of FGF2 in pLV-FGF2 group were
enhanced (P<0.01). The protein levels of FGF2 in miR-195-5p+FGF2 group were lower than that in pLV-FGF2 group (all P<0.01). The
proliferation in miR-195-5p mimic group was lower than HEC-1B group (P<0.01), while the proliferation in pLV-FGF2 group was
higher than that in HEC-1B group (all P<0.01). Compared with HEC-1B group, apoptosis in miR-195-5p mimic group was increased,
and apoptosis in pLV-FGF2 group was decreased (P<0.01); moreover, apoptosis in miR-195-5p+FGF2 group was higher than that in
pLV-FGF2 group (P<0.01). Compared with HEC-1B group, the number of invasive cells per field and the rate of wound healing in miR-
195-5p mimic group were decreased, while those in pLV-FGF2 group was enhanced (P<0.01); moreover, the number of invasive cells
per field and the rate of wound healing in miR-195-5p+FGF2 group was lower than those in pLV-FGF2 group (all P<0.01). Conclu-

sion: miR-195-5p inhibits proliferation, invasion and migration and promotes apoptosis of endometrial cancer HEC-1B cells by target-
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ing FGF2, and could be used as a treatment target of endometrial cancer.

[Key words] endometrial cancer; HEC-1B cell; miR-195-5p; proliferation; apoptosis; invasion; migration
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1.1 mie 7 A £ X7

T 5 B 41 i &R HEC-1B W 5 92 [ d Y 5% 57
Yy {8 5 B 0> (American Type Culture Collection,
ATCC). DMEM K375 | it 4= i F 3 G437 turbo-
Fect transfection regent & F ZEER K tH/RBHE A A, 31
5% miR-195-5p ik (147 7 M5 71l miR-195-5p mimic
J L o B PR 7 81 NC VFGF2 18 75 218
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FRAL, B RNA $2 U ) & TRIzol reagent & H ) #
% 1 77 £ PrimeScript® RT reagent Kit. microRNA
$2& B 7 2 RNAiso for Small RNA J .z # 5% 3R
7 £ One Step PrimeScript® miRNA cDNA Synthe-
sis Kit M1 & & PCR ik /] & SYBR Premix Ex Taq™
W K% TaKaRa 23 ] , 2 't 2 B RS I 3K 77 8ok U T
Promega A 7 , Annexin V-FITC/PI 4H i 4 1 4 il X
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f%. HEC-1B 4014}y 4 41 : HEC-1B 41 .miR-195-5p

mimic 41 .pLV- FGF2 41 fll miR-195-5p+ FGF2 41. N
7 2 miR-195-5p Fll FGF2 %32 , ¥ IR 5 il 71 tur-
bofect transfection regent it B 15 miR-195-5p mimic
(5" -UAGCAGCACAGAAAUAUUGGC-3") % pLV-
FGF2 43 7% N HEC-1B 41 g

1.3 gRT-PCR #& M miR-195-5p #= FGF2 mRNA % X
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I i 3 YL T A % % mimic-NC . miR-195-5p mim-
ic J& & I miR-195-5p Al FGF2mRNA £ 157KV, &
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SYBR Premix Ex Taq™ ¥ ] 15117 qRT-PCR, 2 5 )
J¥ A0 : miR-195-5p L7 51 ¥4 57 -GATAGCAG-
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Fks FGF2 7 Az B By AR 7 11758 6 2R gk 25 2 R ot
LB AR B N\ 48, B[E IS D0 miR-138 mimic
NI, 55 R 48 h G #E 2 RE M. NN PBS Bt
YA, 70 25 WRB I 70 FL R IION 24 i 2R VK 4 2
fift. = IR 8 LR 5~10 min, F2 N B O
3000%g &0 5 min, ETFE AT ROGIE . $4 E)
U0 B PSRN R4 0 B R A 3R AT R S AR
o SLINEE 3
1.5 Western blotting # ] 4 4% 77 & HEC-1B % i
FGF2 # & ik

JH PBS K A3 I 40 375 0 3 2K, I\ 25 5 3 Tt 410 1
7R 40 i 2R R FR BB B 1, 100 “CAZE 5 min. 4%
& £ FE1T SDS-PAGE 43 & 7 #% 2 PVDF . 48 5%
I BSA 141 1 h 5 I\ 47T FGF2 ) — 91, 4 “C 1L 1% 0
Ho FMABRE A BEbR L) =P, FRME
1.5 ho ARG G T8I A DCGHAT B i IR,
HGH IR EE T A RIE . LR EE 3K,

1.6 CCK-8 k4| HEC-1B #m itu 3% 78 %

e LA D 4 i A RE 31 10% 1) CCK-8 1%
TR 1 X 10° AN /ml 4 LB, SR 7E 37 “CE R 55
FERE TR B FE 4 b, B R 450 nm AR EE E (D)E , it
SRS E AL e AR AR . SRR E R 3 IR
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1.10 %its 4

K HI SPSS 25.0 4t i1 % % {1 11 GraphPad Prism
5.0 VE BB, B DL ats Kow , 2L IA] EL R FH ¢ 46
B ZAM BRI B &= T 2 70 Hr. BLP<0.05
B P<0.01 £/R R A Gt 5 L.

2 &% R

2.1  # % miR-195-5p mimic T 4% & 3 4 {& HEC-1B
@} miR-195-5p A= FGF2 mRNA % i K -F

qRT-PCR £ I &5 S (| D Bor, T 5 N
HEC-1B 41l ffl # 4% miR - 195-5p mimic /5 miR-195-5p
mimic 0 miR-195-5p ¥ i B & % T HEC-1B 4.,
FGF2 mRNA 7K-FK-T HEC-1B 41 (3% P<0.01).

Relative mRNA level of FGF2

“P<0.01 vs HEC-1B group
1 %2 miR-195-5p mimic Xf HEC-1B Al miR-195-5p (A ) #1 FGF2 mRNA (B)ZRiA 7K RIS
Fig. 1 Effect of miR-195-5p mimic transfection on the mRNA expressions of miR-195-5p (A)and FGF2 (B)

2.2 miR-195-5p A& ¥e @1k Al T FGF2

PR B — D IR SE R (B 2) BoR, #E
Y A RURI R AR B FGF2 Fo 51 UKL 1) 48 i ¢ 't 2
5T I B 2 57 (P> 0.05); 85 4 miR-195-5p mimic Al
$f HE R FGF2 7 41 J5kiL 5 P i Gl A2 M FGR2 7 3|
J KL EE A, 9% ' 2R TS PR B T BE (P<0.01); B L
miR-195-5p mimic Al 54 FGF2 7 41 JFUk 5 5
YL GAR R FGF2 751 U RLAH LY, %€ )6 2% BTG 14 T 1
BANP>0.05) . RS L miR-195-5p L
mfEH T FGF2.
2.3 miR-195-5p # %) ¥4 4 HEC-1B %1 J&. FGF2 & &
9 & ik K-F

Western blotting S 3a A3 M 25 R (B 3D BIR, 5

HEC-1B 24 b , miR-195-5p mimic 41 FGF2 (#) &
Fik KV B& , pLV-FGF2 41 ff) FGF2 & A /K7 - 7F,
miR-195-5p+FGF2 %1 FGF2 (] & 11 /K “F- & T pLV-
FGF2 2 (¥ P<0.01), % B miR-195-5p 1 [7] 1% FGF2
Kik,
2.4 miR-195-5p ¥&. %) FGF2 ¥ £ % 4K HEC-1B %@ &
¥5h K-

CCK-8 EAG M 45 - (J 4) &7 , 5 HEC-1B 44
EE , miR-195-5p mimic 2 4H A 44 58 % 45 HEC-1B 2H B
S FEAS, pLV-FGF2 H 40 a3 58 /K ¥ F 51 , H. miR-195-
5p+FGF2 2H 40 g 14 58 7K ~IX T pLV-FGF2 4. (35 P<
0.01), % #H miR-195-5p # 1] FGF2 1] [ A%+ 5 P S
HEC-1B 40 i ¥4 5E 7K ~F
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MUT1 of FGF23' UTR 5 . . .UAAUAUUAGAAAUUAACGACGAA. . .
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Fig. 2 Target relationship between miR-195-5p and FGF2
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Fig. 3 Effect of miR-195-5p on

the expression level of FGF2

protein in HEC-1B cells

8 -e-HEC-1B - pLV-FGF2
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24 48 72 96
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“P<0.01 vs HEC-1B group, **P<0.01 vs pLV-FGF2 group
4 miR-195-5p ¥£[5) FGF2 Xt HEC-1B A iE5E A 5200
Fig. 4 Effect of miR-195-5p targeting FGF2 on proliferation
of HEC-1B cells
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1 F N S HEC-1B 4 AR T,

2.6 miR-195-5p ¥2 %) FGF2 T 4 {& HEC-1B %@ JtL 42
3]

Transwell 52 55 I &5 5 (&l 6 7] %1, 5 HEC-1B
ZHAH B , miR-195-5p mimic &ML T #4228 40 g
K0 N &, pLV-FGF2 &N LT T 11112 2% 41 i 24
B % E Tt , H miR-195-5p+FGF2 4 &M HLE T (1912
7 4 i KW B /b F pLV-FGF2 4 (3 P<0.01). £ B
miR-195-5p #[7] FGF2 1] [#AIKF & 4 JE s HEC-1B 24
IR CE IR
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Annexin V

“P<0.01 vs HEC-1B group, “*P<0.01 vs pLV-FGF2 group
5 miR-195-5p #[5] FGF2 %t HEC-1B A A T-#I 520
Fig. 5 Effect of miR-195-5p targeting FGF2 on the apoptosis of HEC-1B cells
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HEC-1B miR-195-5p mime pLV-FGF2
T RO TALHre PP Vi Ve G

miR-195-5p+FGF2

Invasive cells per field

“P<0.01 vs HEC-1B group, “*P<0.01 vs pLV-FGF2 group
6 miR-195-5p $L[5) FGF2 % HEC-1B 4RAE 1R 24 71 A9 208 (x200)
Fig. 6 Effect of miR-195-5p targeting FGF2 on invasion ability of HEC-1B cells(x200)
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et 4% 6 3% 6

4 53 i miR-195-5p ¥ [A] FGF2 X} 1 & 4 i g
HEC-1B 4 i3 # i 52 i, ) Rl S5 5646 I 40 A it
. B 757~ , 5 HEC-1B 41t , miR-195-5p mimic

HEC-18 miR-195-5p mimic pLV-FGF2

H YR & A R R, pLV-FGF2 A RIR fr & K ETH(P
<0.01). miR-195-5p+FGF2 4 %Il 8 & & %A% T pLV-
FGF2 ZH(P< 0.01). FiR%5 KB, miR-195-5p [
FGF2 [ %55 ¥ 5 W %% HEC-1B 40 il #%
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ounld closure rate (%)

“P<0.01 vs HEC-1B group, **P<0.01 vs pLV-FGF2 group
&7 miR-195-5p #L[5] FGF2 X} F & A &Rz HEC-1B 4RAIT FB RS20
Fig. 7 Effect of miR-195-5p targeting FGF2 on migration of endometrial carcinoma HEC-1B cells
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195-5p ] BELRE4E [F4F ] FGF2, f A i 12 He gk, v 55
i 20 PR Y B L AR 2R R R8I 0E A M O T, T KR
FEBUmAE R, N1 B A SR R T SR A (R A

(& % xx #]

[1] SHAW E, FARRIS M, MCNEIL J, et al. Obesity and endometrial-
cancer[J]. Recent Results Cancer Res, 2016,208(2): 107-136. DOI:
10.1007/978-3-319-42542-9 7.

[2] BINDER P S, MUTCH D G. Update on prognostic markers for en-
dometrial cancer[J]. Womens Health (Lond), 2014, 10(3): 277-288.

DOI:10.2217/whe.14.13.

[3] BELL D W. Novel genetic targets in endometrial cancer[J]. Expert
Opin Ther Targets, 2014, 18(7): 725-730. DOI: 10.1517/14728222.
2014.909414.

[4] ACUNZO M, ROMANO G, WERNICKE D, et al. MicroRNA and
cancer--a brief overview[J]. Adv Biol Regul, 2015,57(1): 1-9. DOLI:
10.1016/.jbior.2014.09.013.

[51 VASILATOU D, SIOULAS V D, PAPPA V, et al. The role of miR-
NAs in endometrial cancer[J]. Epigenomics, 2015, 7(6): 951-959.
DOI:10.2217/epi.15.41.

[6] YANOKURA M, BANNO K, IIDA M, et al. Micrornas in endome-
trial cancer: Recent advances and potential clinical applications [J].
Excli J, 2015,14(5): 190-198. DOI: 10.17179/excli2014-590.

[71 JAYARAMAN M, RADHAKRISHNAN R, MATHEWS C A, et al.

Identification of novel diagnostic and prognostic miRNA signatures
in endometrial cancer[J]. Genes Cancer, 2017, 8(5/6): 566-576.
DOI: 10.18632/genesandcancer.144.

[8] CAI C, CHEN Q B, HAN Z D, et al. miR-195inhibitstumorprogres-
sion by targetingrps6kbl in humanprostatecancer[J]. Clin Cancer
Res, 2015, 21(21): 4922-4934. DOI: 10.1158/1078-0432. CCR-15-
0217.

[91 WANG F, JIANG C, SUN Q, et al. MiR-195 is a key regulator of
Rafl in thyroid cancer[J/OL]. Onco Targets Ther, 2015, 8: 3021-
3028[2018-04-06]. https://www. ncbi. nlm. nih. gov / pmc / articles /
PMC4621222/. DOI:10.2147/OTT.S90710.

[10] ZHAO C, QI L, CHEN M, et al. MicroRNA-195 inhibits cell prolif-
eration in bladder cancer via inhibition of cell division control pro-
tein 42 homolog/signal transducer and activator of transcription-3
signaling[J]. Exp Ther Med, 2015, 10(3): 1103-1108. DOI:10.3892/
etm.2015.2633.

[11] CONWAY J L, LUKOVIC J, LAFRAMBOISE S, et al. Brachy-ing
unresectableendometrialcancers with magneticresonanceguidance[J/
OL]. Cureus, 2018, 10(3): €2274[2018-04-06]. https://www. ncbi.
nlm.nih.gov/pmc/articles/PMC5935429/.D01:10.7759/cureus.2274.

[12] B, ¥ 5, KA, 45 . /N gefie 454 | JE D PE N5 9 e o
(R i LT SO AR B[], b R A i 7 Ak A8, 2017, 24
(8): 875-879.DOI: 10.3872/j.issn.1007-385X.2017.08.010.

[13] SILVA J L, PAULINO E, DIAS M F, et al. Endometrial cancer: re-
defining the molecular-targeted approach[J]. Cancer Chem Pharma-
col, 2015,76(1):1-11. DOI:10.1007/300280-015-2758-z.

[14] LHEUREUX S, OZA A M. Endometrial cancer-targeted therapies
myth or reality? Review of current targeted treatments[J]. Eur J
Cancer, 2016, 59(2): 99-108. DOI:10.1016/j.ejca.2016.02.016.

[15] HAYES J, PERUZZI P P, LAWLER S. MicroRNAs in cancer: bio-
markers, functions and therapy[J]. Trends Mol Med, 2014, 20(8):
460-469. DOI:10.1016/j.molmed.2014.06.005.

[16] ZHANG X, TAO T, LIU C, et al. Downregulation of miR-195 pro-
motes prostate cancer progression by targeting HMGAT1[J]. Oncol-
Rep, 2016, 36(1): 376-382. DOI:10.3892/01.2016.4797.

[17] WANG Y, ZHANG X, ZOU C, et al. miR-195 inhibits tumor
growth and angiogenesis through modulating IRS1 in breast cancer
[J]. Biomed Pharmacother, 2016, 80(2): 95-101. DOI:10.1016/}.bi-
opha.2016.03.007.

[18] LI Z, WANG H, WANG Z, et al. MiR-195 inhibits the proliferation
of human cervical cancer cells by directly targeting cyclin D1[J].
Tumour Biol, 2016,37(5): 6457-6463. DOI: 10.1007/s13277-015-
4540-6.

[19] ZHANG X, XU J, JIANG T, et al. MicroRNA-195 suppresses
colorectal cancer cells proliferation via targeting FGF2 and regulat-
ing Wnt/B-catenin pathway[J]. Am J Cancer Res, 2016,6(11):2631-
2640.

[20] FEI X, QI M, WU B, et al. MicroRNA-195-5p suppresses glucose
uptake and proliferation of human bladder cancer T24 cells by regu-
lating GLUT3 expression[J]. FEBS Lett, 2012, 586(4): 392-397.
DOI:10.1016/j.febslet.2012.01.006.

[21] CHEN S, WANG L, YAO X, et al. miR-195-5p is critical in REGy-
mediated regulation of wnt/B-catenin pathway in renal cell carcino-
mal[J]. Oncotarget, 2017, 8(38): 63986-64000. DOI:10.18632/onco-
target.19256.



890 -

rp [ R R IR Ak, 2018, 25(9)

[22] WANG T, REN'Y, LIU R, et al. miR-195-5psuppresses the prolifera-
tion, migration, and invasion of oralsquamouscellcarcinoma by tar-
getingTRIM14[J/OL]. Biomed Res Int, 2017, 2017: 7378148[2018-
04-06]. https://www.ncbi.nlm.nih. gov/pmc/articles/ PMC5674489/.
DOLI: 10.1155/2017/7378148.

[23] QU Q, CHU X, WANG P. MicroRNA-195-5p suppresses osteosar-
coma cell proliferation and invasion by suppressing naked cuticle
homolog 1[J]. Cell Biol Int, 2017, 41(3): 287-295. DOI: 10.1002/
cbin.10723.

[24] LUO Q, ZHANG Z, DAI Z, et al. Tumor-suppressive microRNA-
195-5p regulates cell growth and inhibits cell cycle by targeting cy-
clin dependent kinase 8 in colon cancer[J]. Am J Transl Res, 2016, 8
(5): 2088-2096.

[25] WU J, IT A, WANG X, et al. MicroRNA-195-5p, a new regulator of
Fra-1, suppresses the migration and invasion of prostate cancer cells
[J]. J Transl Med, 2015,13(4): 289-294. DOI:10.1186/s12967-015-
0650-6.

[26] WANG M, ZHANG J, TONG L, et al. MiR-195 is a key negative
regulator of hepatocellular carcinoma metastasis by targeting FGF2
and VEGFA[J]. Int J Clin Exp Pathol, 2015, 8(11): 14110-14120.

[27] GUO H, LI W, ZHENG T, et al. MiR-195 targets HDGF to inhibit
proliferation and invasion of NSCLC cells[J]. Tumour Biol, 2014,35
(9): 8861-8866. DOI:10.1007/513277-014-2153-0.

[28] SUN M, SONG H, WANG S, et al. Integrated analysis identifies mi-
croRNA-195 as a suppressor of Hippo-YAP pathway in colorectal
cancer[J]. J Hematol Oncol, 2017, 10(1): 79-86. DOI: 10.1186 /
s13045-017-0445-8.

[29] ZHOU S, YU L, XIONG M, et al. LncRNASNHG12 promotes tu-
morigenesis and metastasis in osteosarcoma by upregulating
Notch2 by sponging miR-195-5p[J]. Biochem Biophys Res Com-
mun, 2018, 495(2): 1822-1832. DOI:10.1016/j.bbrc.2017.12.047.

[30] LIU C, GUAN H, WANG Y, et al. Mir-195 inhibits emt by targeting
FGF2 in prostate cancer cells[J/ OL]. PLoS One, 2015, 10(12):
¢0144073[2018-04-06].https://www.ncbi.nlm.nih. gov/pmc/articles/
PMC4674136/.DOI: 10.1371/journal.pone.0144073.

[Ue#SHHA]  2018-05-10 (f&EHHA] 2018-07-21
[A34miE] Twa



