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Effects of miR-198 overexpression on growth and invasion of retinoblastoma and xenograft tumors in nude mice
ZHAO Xin' ,XU Duo', LI Shao-hai' ,ZHANG Wen-xin> (1. Clinical Teaching and Research Section of Western Medicine , Weinan
Vocational and Technical College, Weinan Shaanxi 714026, China; 2. Department of Orthopedics, Weinan Hospital of Traditional Chinese
Medicine , Weinan Shaanxi 714026, China)

Abstract: Objective To explore the effect of microRNA-198 (miR-198) overexpression on growth and invasion of retinoblastoma
(RB) Y79 cell line and xenograft tumors in nude mice. Methods RB Y79 cell line were cultured and randomly divided into the blank con-
trol group ( Control group) ,the negative control group and the overexpression group. The miR-NC and miR-198 mimics were respectively

transfected into Y79 cells of the negative control group and the overexpression group by Lipofectamine®2000. The relative expression level of
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miR-198 in Y79 cells after transfection was detected by qRT-PCR. The proliferation and invasion abilities of Y79 cells in each group were
detected by stem cells pellet test and Transwell chamber assay. The protein expression levels of Ki67,S0X2,0CT4, VEGF and Fibronectin in
Y79 cells of each group were detected by Western blot. The cultured miR-NC and miR-198 mimic cells were subcutaneously injected into nude
mice ,and 60 nude mice were divided into the negative group and the overepression group. Three nude mice were randomly killed every 5 days to
detect the mass and volume of RB. The mRNA relative expression level of miR-198 in tumors was detected by qRT-PCR. The positive expression
rates of Ki67,S0X2 and VEGF were detected by immunohistochemistry. Results ~Compared with the Control group and the negative control
group , the relative expression level of miR-198 in Y79 cells in the overexpression group was higher (P <0.05) ,while the diameter,number,and
cell invasion rate of stem cells were lower (P <0.05). The results of Western blot showed that compared with the Control group and the negative
control group,the protein expression levels of Ki67,S0X2,0CT4, VEGF and Fibronectin in Y79 cells in the overexpression group were lower
(P <0.05). The mass and volume of tumors of nude mice in the overexpression group were smaller than those in the negative control group
(P <0.05) ,the mRNA relative expression level of miR-198 in tumor tissue of nude mice in the overexpression group was higher than that in the

negative control group (P <0.05) ,and the positive expression rates of Ki67,SOX2 and VEGF in the overexpression group were lower than those

in the negative control group (P <0.05). Conclusion The miR-198 may play a role as a tumor suppressor gene in RB. The overexpression of

miR-198 can significantly inhibit the proliferation and invasion activities of RB,and inhibit tumor formation in nude mice.

Keywords: retinoblastoma ; miR-198 ; proliferation ; invasion ; animal model ; targeted therapy
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TE RB 40 A R F HLG v AR B A . PR I AR F 90 5 3k
1€ RB Uitk R Y79 41 i oh 5% Y& miR-198 BL4814, LA
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miR-198 mimic } miR-NC ( 53R AR A
PR ), I 544 Lipofectamine® 2000 ( 2 [E Thermo
Fisher Scientific) ,10% JI§ 4= i 7% ( 35 [E Gibco A7) ,
100 U/mL F % % .100 U/mL 5% & ( 35 [H Invitrogen
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SRS X BRAH ( Control 41) | BH M XT REAL Aot Feak 41,
2 B ) 1 8 A LW R I Lipofectamine® 2000 4
miR-NC . miR-198 BHH) 73 1) 5% G 28 B Xof HE 20 ik
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G LB Y B A M, R S O 5 5 )
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5'-CTCGCTTCGGCAGCACATA-3'; FiiE 5| 4.5 -AAC-
GATTCACGAATTTGCGT-3', W A 2724 ¥ 4% #r

miR-198 FAH X 23k 7K F- .
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BTG, B HAR BT 200 pL, JEST 58 a, 5 S d
A HBEALALSE 3 HAR R, IO (A & T i A AR, 30 d
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P <0.05F R ERA G FE L.

2 HR
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T BRI 45 2R R, B XT B ZH 5 Control
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kARF x . Had R AAER,P<0.05
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B 6 itFiE miR-198 HJ#Hl Y79 AR AR K

% . 55 [ Mt B4 4R P <0.05
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MREREL ATy, P HAR ST I R R e P il 7 &
AR, ROHARYT A R T I R e
172X, B BT BOR AN W A Jé S RB g [A] 27 1) TR
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2P0 0 BRI A R I AR S B

14, ) AR A% AL R S 9 I 1 A i Jv g ) YT (o

ABFFRHIEHZR T miR-198 X RB 40 il i 4 FA LK,

4 RB A0l HE DGR PR i TR IR T HEAR

[ %3]

[1] Rao R, Honavar SG. Retinoblastoma [ J ]. Indian J Pediatr, 2017,
84(12):937 -944. doi:10. 1007/512098 —017 -2395 -0.

[2] Chawla B,Singh R. Recent advances and challenges in the management
of retinoblastoma[ J]. Indian J Ophthalmol ,2017,65(2) ;133 - 139.
doi:10.4103/ijo. 1JO_883_16.

(31 % 5 4RDE. & %% miR-101 Fik bR 00 5k 40 T
ML B 48 T D 5 2 B 0 B M VR H [T IR BB 2E e, 2018,
38(6) :527 —532. doi:10. 13389/j. cnki. rao. 2018. 0123.

[4] Rupaimoole R,Calin GA, Lopez-Berestein G, et al. miRNA deregulation
in cancer cells and the tumor microenvironment[ J]. Cancer Discov,
2016,6(3) ;235 —246. doi: 10. 1158/2159 - 8290. CD - 15 - 0893.

[5] Zhou K,Liu M,Cao Y. New insight into microRNA functions in cancer;
oncogene-microRNA-tumor suppressor gene network [ J ]. Front Mol
Biosci,2017,4(1) :46 —53. doi:10. 3389/fmolb. 2017. 00046.

[6] Zhu L, Xue F,Xu X, et al. MicroRNA-198 inhibition of HGF/c-MET
signaling pathway overcomes resistance to radiotherapy and induces
apoptosis in human non-small-cell lung cancer[ J].J Cell Biochem,
2018,119(9) ;7873 —7886. doi; 10. 1002/jch. 27204.

[7] Li LX,Lam IH, Liang FF, et al. MiR-198 affects the proliferation and
apoptosis of colorectal cancer through regulation of ADAM28/JAK-
STAT signaling pathway [ J]. Eur Rev Med Pharmacol Sci, 2019,
23(4) :1487 —1493. doi:10. 26355/ eurrev_201902_17106.

[8] Quan XQ,Xie ZL,Ding Y, et al. miR-198 regulated the tumorigenesis of
gastric cancer by targeting Toll-like receptor 4 (TLR4) [J]. Eur Rev
Med Pharmacol Sci,2018,22(8) :2287 —2296. doi;10. 26355/ eurrev_
201804 _14817.

[9] Delhiwala KS, Vadakkal IP, Mulay K, et al. Retinoblastoma: an update
[J]. Semin Diagn Pathol,2016,33 (3):133 - 140. doi: 10. 1053/j.
semdp. 2015. 10. 007.

[10] Cassoux N,Lumbroso L, Levy-Gabriel C,et al. Retinoblastoma ; update

on current management [ J]. Asia Pac J Ophthalmol ( Phila),2017,
6(3):290 —295. doi:10.22608/APO. 201778.

(1] ARz, 5, o e B W0 I 5 200 MR v 7 F e il Je [T ).
EFRIREL 4% 35, 2018, 18 (8) : 1407 - 1410. doi: 10. 3980/j. issn.
1672 -5123.2018.8.11.

[12] Dong H, Lei J, Ding L, et al. MicroRNA ; function , detection, and bio-
analysis[ J]. Chem Rev,2013,113(8) :6207 - 6233. doi; 10. 1021/
cr3003621.

[13] Rupaimoole R,Slack FJ. MicroRNA therapeutics : towards a new era for
the management of cancer and other diseases[ J]. Nat Rev Drug
Discov,2017,16(3) :203 —222. doi:10. 1038/nrd. 2016. 246.

[14] E 5, BRIL4F MicroRNA FERMEGYST P DTSk [T ] BE R 41
2F 5 R AR 24,2017 ,36 (7) 12804 —2809. doi:10. 13417/j. gab.
036.002804.

[15] Li Y,Luo H,Xiao N, et al. Long noncoding RNA SChLAPI1 accelerates

the proliferation and metastasis of prostate cancer via targeting miR-

198 and promoting the MAPK1 pathway[ J]. Oncol Res,2018,26(1) ;

131 - 143. doi:10. 3727/096504017X14944585873631.

Tutar L, Tutar E, Ozgiir A , et al. Therapeutic targeting of microRNAs in

cancer; future perspectives[ J]. Drug Dev Res,2015,76(7) :382 -

388. doi;10. 1002/ddr. 21273.

[17] Wang M, Wang J,Kong X, et al. MiR-198 represses tumor growth and

[16

—

melastasis in colorectal cancer by targeting fucosyl transferase 8 J].
Sci Rep,2014,4:6145. doi:10. 1038/srep06145.

[18] Vychytilova-Faltejskova P,Kiss I, Klusova S, et al. MiR-21, miR-34a,
miR-198 and miR-217 as diagnostic and prognostic biomarkers for
chronic pancreatitis and pancreatic ductal adenocarcinomal J]. Diagn
Pathol ,2015,10:38. doi:10. 1186/513000 - 015 — 0272 -6.

[19] Ellis MJ,Suman VJ,Hoog J, et al. Ki67 proliferation index as a tool for

[

chemotherapy decisions during and after neoadjuvant aromatase inhibi-
tor treatment of breast cancer:results from the American college of sur-
geons oncology group Z1031 trial ( Alliance)[J].J Clin Oncol ,2017 ,
35(10) ;1061 —1069. doi:10. 1200/JCO. 2016. 69. 4406.

[20] Li X,Wang J,Xu Z,et al. Expression of Sox2 and Oct4 and their clini-
cal significance in human non-small-cell lung cancer[ J]. Int J Mol
Sei,2012,13(6) :7663 —7675. doi: 10.3390/1jms13067663.

[21] Xu N, Papagiannakopoulos T, Pan G, et al. MicroRNA-145 regulates
0CT4,S0X2 ,and KLF4 and represses pluripotency in human embry-
onic stem cells[ J]. Cell,2009,137 (4) :647 - 658. doi: 10. 1016/].
cell. 2009. 02. 038.

[22] Li M,Wu S,Xie Y,et al. Cervical invasion,lymphovascular space inva-
sion,and ovarian metastasis as predictors of lymph node metastasis and
poor outcome on stages | to Il endometrial cancers:a single-center
retrospective study[ J]. World J Surg Oncol,2019,17 (1) :193. doi:
10. 1186/s12957 - 019 - 1733 - 2.

(23] SEmeHE, ARE RN . (L8 N B A R b i R S MRS [T
v ] B 2 2 2 6, 2018,34 (6) : 906 — 910. doi: 10. 3969/j. issn.
1000 -484X.2018.06.021.

[24] 8, BCEA, Bh 5. miRNA-138 BUIHPES St A ZLIR A 2110
L% RZRRE SRR SOHHLI [T 17K 225 ,2019,59(3) 110 -
13. doi:10.3969/j. issn. 1002 - 266X.2019. 03. 002.

[25] Hu Y,Tang Z,Jiang B, et al. miR-198 functions as a tumor suppressor
in breast cancer by targeting CUB domain-containing protein 1[J].
Oncol Lett,2017,13(3) :1753 = 1760. doi: 10. 3892/0l. 2017. 5673.

(iR - B4 )



