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The MicroRNA miR-205 inhibits epithelial-messenchymal transition in HK-2 cells by

down-regulating ZEB1 and ZEB2 expressions
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Abstract: Objective To explore the role of miR-205 in regulating epithelial-messenchymal transition (EMT) in proximal tubular
cell line HK-2 cells and the underlying mechanism. Methods HK-2 cells transfected with miR-205 mimics or a scrambled
control sequence were examined for miR-205 expressions and mRNA levels of ZEB1, E-cadherin, and a-SMA using real-time
qPCR; the protein levels of ZEB1, ZEB2, E-cadherin, and a-SMA were detected with Western blotting. Immunohistochemistry
was performed to examine the ectopic expression of B-catenin and E-cadherin expression in the cells. Results The expression
levels of ZEB1 and ZEB2 decreased significantly (P<0.01) while E-cadherin expression was up-regulated (P<0.01) in cells
transfected with miR-205 mimics. Transfection with miR-205 mimics also markedly down-regulated the expression of a-SMA
(P<0.01), a marker of mesenchymal cells that play an important role in EMT of HK-2 cells. The ectopic expression of $-catenin
was inhibited by miR-205 mimics in HK-2 cells. Conclusion miR-205 inhibits EMT in HK-2 cells by down-regulating the

expression levels of ZEB1 and ZEB2.
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Fig.1 Morphological changes of HK-2 cells with different treatments (Original magnification: x400). NG group: Cells
cultured in 5.5 mmol/L D-glucose; HG group: Cells exposed intermittently to high glucose (25 mmol/L D-glucose); SC
group: Cells exposed intermittently to high glucose and transfected with 25 nmol/L scrambled control; MG group: Cells
exposed intermittently to high glucose and transfected with 25 nmol/L miR-205 mimics.
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Fig.2 Effects of miR-205 on ZEB1, E-cadherin and a-SMA mRNA expressions in HK-2 cells. A: Targetscan analysis of the
3'UTR of the ZEB1 and ZEB2 genes, which contain binding sites for miR-205; B: Relative miR-205 expression; C: Effects of
miR-205 mimics on ZEB1, E-cadherin and a-SMA mRNA in HK-2 cells. **P<0.01 vs NG group; “P<0.01 vs HG group.
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Fig.3 Effects of miR-205 on (-catenin and E-cadherin expressions in HK-2 cells (immunocytochemistry, x400).
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Fig.4 Relative protein expression levels of
ZEB1, ZEB2, E-cadherin and a-SMA in HK-2
cells. A: Expression level of E-cadherin; B:
Expression level of ZEB2; C: Expression
levels of ZEB1 and a-SMA. *P<0.05, **P<0.01
vs NG group; “P<0.01, “P<0.01 vs HG group.

o
oo
T

#i

o
o

I
»~

Relative protein level

o
o

NG HG SC MG



- 1705 -

J South Med Univ, 2016, 36(12): 1700-1705

http://www.j-smu.com

RIS GEME T o HG 2 40 43 3 %5 4% scrambled
control F1miR-205 mimics Ji7 , SC ZH A4 TE A &
HHGHA S H#5 X . MG+ ZEB1 FI ZEB2 ()3
IRZKF4 HG 4145 2R iE I (P<0.01) , 1fif E-cadherin
MZRIRIKT HG 2 5k 245 (P<0.01) , [w] s i) JST 4
SRS o-SMA [ 3R 7K 7 i AR (P<0.01) (14 2,
4), miR-205 mimics {2 E /] T MG £ 1B-catenin
SRR (E] 3) A4y T B AR S itk 2 &
BVER(E 1),

5T 2RI, miR-200 ZE R (1) VA5 4 i 02 ZEBL A
ZEB2, el Wil b Ez Anpr i genk o i fads 7
E-cadherin®, tAMFTIESLT F8 miR-205 nf LIEE
E-cadherin )35 ANBFSY & BR, 3 miR-205 mimics
il ZEB1 1 ZEB2 i 2 ik , . n] it i# E-cadherin 7E41]
il HK-2 e oAt B iRk B 2

B LR AL I RTRE AN B &, NS5 A, PRI,
I —ATCE: Z) TS ELREHERT S e 214
P HEFR I B P4 F B2 B £F AL 7 B2 W R G
CKD X5 . miRNAs TR K-8k Se T8
& T H miRNAS 2635 HAT 2 8VRE S0 otk
AT miRNAs H 22 760k, 13X miRNASEN 474
IS WiHEAR B T BRI ; AR A —20 56
UE T miRNASERBEIZ W ] REMERT T 7 2220

A3 3 miR-205 mimics % HK-2 4 it 43kt
PR AER A TR , 2B miR-205 [ 3635 , it
5 ZEB1 MIZEB2 3UTRFF A 454, NIE T ZEBL
I ZEB2 (235, W0 1T B /& b R [ i oAb . 25
|, miR-205 Al R iE ZEB1 1 ZEB2 ik , LI
B /I L B A SRR , O B B REF AR AR T2
BE TR AR o S SR ST B AR YA R A AR
MiR-205 122 3R 0L, IR FICRRAR M B £F 4 Ak
WG RIS SRR R S B 2R Ak T2
PR A 5 SRR

SEHf -

[1] Liu YH. Cellular and molecular mechanisms of renal fibrosis [J].
Nat Rev Nephrol, 2011, 7(12): 684-96.

[2] Lovisa S, Zeisherg M, Kalluri R. Partial Epithelial-to-Mesenchymal
transition and other new mechanisms of kidney fibrosis[J]. Trends
Endocrinol Metab, 2016, 27(10): 681-95.

[3] Stone RC, Pastar I, Ojeh N, et al. Epithelial-mesenchymal transition
in tissue repair and fibrosis [J]. Cell Tissue Res, 2016, 365(3):
495-506.

[4] Xu MH, Gao X, Luo D, et al. EMT and acquisition of stem cell-like
properties are involved in spontaneous formation of tumorigenic
hybrids between lung cancer and bone marrow-derived
mesenchymal stem cells[J]. PLoS One, 2014, 9(2): e87893.

[5] Ravikrishnan A, Ozdemir T, Bah M, et al. Regulation of

Epithelial-to-Mesenchymal transition using biomimetic fibrous
scaffolds[J]. ACS Appl Mater Interfaces, 2016, 8: 17915-26.

[6] Kalluri R, Neilson EG. Epithelial-mesenchymal transition and its
implications for fibrosis[J]. J Clin Invest, 2003, 112(12): 1776-84.

[7] Lebleu VS, Taduri G, O'connell J, et al. Origin and function of
myofibroblasts in kidney fibrosis [J]. Nat Med, 2013, 19(8):
1047-53.

[8] Fragiadaki M, Mason RM. Epithelial-mesenchymal transition in
renal fibrosis-evidence for and against[J]. Int J Exp Pathol, 2011, 92
(3): 143-50.

[9] Carew RM, Wang B, Kantharidis P. The role of EMT in renal
fibrosis[J]. Cell Tissue Res, 2012, 347(1): 103-16.

[101# 2T, W3, W 2R, &5 Pah x5 /Mg B B wt/
B-catenin {55 i A2 M52 [J]. i [ 40 i 4 #2524k, 2012, 34(7):
690-4.

[11] Zhang Z, Peng H, Chen J, et al. MicroRNA-21 protects from
mesangial cell proliferation induced by diabetic nephropathy in db/
db mice[J]. FEBS Lett, 2009, 583(12): 2009-14.

[12]Du B, Ma LM, Huang MB, et al. High glucose down-regulates
miR-29a to increase collagen 1V production in HK-2 cells[J]. FEBS
Lett, 2010, 584(4): 811-6.

[13] Krupa A, Jenkins R, Luo DD, et al. Loss of MicroRNA-192
promotes fibrogenesis in diabetic nephropathy [J]. J Am Soc
Nephrol, 2010, 21(3): 438-47.

[14] Huang K, Zhang JX, Han L, et al. MicroRNA roles in beta-catenin
pathway[J]. Mol Cancer, 2010, 9(1): 252.

[15] Morishita Y, Imai T, Yoshizawa HA, et al. Delivery of microRNA-
146a with polyethylenimine nanoparticles inhibits renal fibrosis in
vivo[J]. Int J Nanomedicine, 2015, 10: 3475-88.

[16] Mclendon JM, Joshi SR, Sparks J, et al. Lipid nanoparticle delivery
of a microRNA-145 inhibitor improves experimental pulmonary
hypertension[J]. J Control Release, 2015, 210: 67-75.

[17] Han F, Konkalmatt P, Chen JH, et al. miR-217 mediates the
protective effects of the dopamine D2 receptor on fibrosis in human
renal proximal tubule cells [J]. Hypertension, 2015, 65(5):
UB856-1118.

[18] Paterson EL, Kolesnikoff N, Gregory PA, et al. The microRNA-200
family regulates epithelial to mesenchymal transition[J]. Sci World
J, 2008, 8: 901-4.

[19]Gregory PA, Bert AG, Paterson EL, et al. The mir-200 family and
mir-205 regulate epithelial to mesenchymal transition by targeting
ZEB1 and SIP1[J]. Nat Cell Biol, 2008, 10(5): 593-601.

[20] Wilhide ME, Feller JD, Li BR, et al. Renal epithelial miR-205
expression correlates with disease severity in a mouse model of
congenital obstructive nephropathy [J]. Pediatr Res, 2016, 80(4):
602-9.

[21] Duan YJ, Chen QX. TGF-beta 1 regulating miR-205/miR-195
expression affects the TGF-beta signal pathway by respectively
targeting SMAD2/SMAD7[J]. Oncol Rep, 2016, 36(4): 1837-44.

[22] Jang SJ, Choi IS, Park G, et al. MicroRNA-205-5p is upregulated
in myelodysplastic syndromes and induces cell proliferation via
PTEN suppression[J]. Leuk Res, 2016, 47: 172-7.

(F#E1711750)



- 1711 -

J South Med Univ, 2016, 36(12): 1706-1711

http://www.j-smu.com

Am Coll Cardiol, 2005, 45(4): 599-607.

[11]Hamid SA, Bower HS, Baxter GF. Rho kinase activation plays a
major role as a mediator of irreversible injury in reperfused
myocardium [J]. Am J Physiol Heart Circ Physiol, 2007, 292(6):
H2598-606.

[12] m£rfh, FeihTT, Uk, 45 CENE S 270 ET Hu /R O LR ]
rhHLEAR (3], th AR FAA, 2013, 33(5): 1070-2.

(13] FEIRL, AN, X1 1, 45, AR WX O USRI/ AR R R RO
UIRERI AP YER LY. T BRI R2E244R, 2012, 32(7): 924-7.

(14184 52, 2% 2, BNk, 45 N IR B AR B AU o Bl M0 AR
TEROIA G EILI). s E R 2R, 2014, 30(2): 161-5.
[15] Chen C, Hu LX, Dong T, et al. Apoptosis and autophagy contribute
to gender difference in cardiac ischemia-reperfusion induced injury

in rats[J]. Life Sci, 2013, 93(7): 265-70.

[16]Kang R, Zeh HJ, Lotze MT, et al. The beclin 1 network regulates
autophagy and apoptosis[J]. Cell Death Differ, 2011, 18(4): 571-80.

[17] Vij A, Randhawa R, Parkash J, et al. Investigating regulatory signatures
of human autophagy related gene 5 (ATG5) through functional in
silico analysis[J]. Meta Gene, 2016, 9: 237-48.

[18] Cao L, Fu M, Kumar S, et al. Methamphetamine potentiates HIV-1

gpl20-mediated autophagy via Beclin-1 and Atg5/7 as a
pro-survival response in astrocytes[J]. Cell Death Dis, 2016, 7(10):
€2425.

[19]Hamacher-Brady A, Brady NR, Gottlieb RA. Enhancing macroauto-
phagy protects against ischemia/reperfusion injury in cardiac
myocytes[J]. J Biol Chem, 2006, 281(40): 29776-87.

[20]Wang Y, Shen J, Xiong X, et al. Remote ischemic preconditioning
protects against liver Ischemia-Reperfusion injury via Heme
oxygenase-1-Induced autophagy(J]. PL0S One, 2014, 9(6): €98834.

[21] Ipemme, g A, ARklE, 5. SP600125 X K BB L/ FHEE 46 1751
PRAPVER BN ], vh R AR BE2EE, 2012, 28(3): 255-8.

(22] TEuLE, BT, MHEIAR, 25, CBENEEURE 2 AEME R R BL O LB M /R
PETEA P AR TR T LI, R 7 BB R 24441, 2012, 32(3):
345-8.

[23] Zhang WP, Zong QF, Gao Q, et al. Effects of endomorphin-1
postconditioning on myocardial ischemia/reperfusion injury and
myocardial cell apoptosis in a rat model[J]. Mol Med Rep, 2016, 14
(4): 3992-8.

(i 22 1)

(#1705 71)

[23] zhang C, Long F, Wan J, et al. MicroRNA-205 acts as a tumor
suppressor in osteosarcoma via targeting RUNX2 [J]. Oncol Rep,
2016, 35(6): 3275-84.

[24] Guan B, Li Q, Li XH, et al. MicroRNA-205 targeted Kriippel-like
factor 12 and regulated MDA-MB-468 cells apoptosis in basal-like
breast carcinoma [J]. Zhonghua Yi Xue Za Zhi, 2016, 96(26):
2070-5.

[25] Huo L, Wang Y, Gong Y, et al. MicroRNA expression profiling
identifies decreased expression of miR-205 in inflammatory breast
cancer[J]. Mod Pathol, 2016, 29(4): 330-46.

[26]Vandewalle C, Van Roy F, Berx G. The role of the ZEB family of
transcription factors in development and disease[J]. Cell Mol Life
Sci, 2009, 66(5): 773-87.

[27]Hurteau GJ, Carlson JA, Spivack SD, et al. Overexpression of the

microRNA  hsa-miR-200c leads to reduced expression of
transcription factor 8 and increased expression of E-cadherin [J].
Cancer Res, 2007, 67(17): 7972-6.

[28]Wang G, Kwan BC, Lai FM, et al. Urinary miR-21, miR-29, and
miR-93: novel biomarkers of fibrosis[J]. Am J Nephrol, 2012, 36
(5): 412-8.

[29] Yamada Y, Enokida H, Kojima S, et al. MiR-96 and miR-183
detection in urine serve as potential tumor markers of urothelial
carcinoma: correlation with stage and grade, and comparison with
urinary cytology[J]. Cancer Sci, 2011, 102(3): 522-9.

[30] Lv LL, Cao YH, Ni HF, et al. MicroRNA-29c in urinary exosome/
microvesicle as a biomarker of renal fibrosis [J]. Am J Physiol
Renal Physiol, 2013, 305(8): F1220-7.

(%l : S



