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REGy induces epithelial-mesenchymal transition in MDA-MB-231 cell lines
Yi Ziying,Yang Dejuan ,Liao Xuelian,Wang Xiaoyi

(Department of Endocrine and Breast Surgery,The First Affiliated Hospital of Chongging Medical University)
[ Abstract JObjective . To study the biological role of REGy gene in promoting epithelial -mesenchymal transition in MDA -MB-231
cell lines. Methods : Immunohistochemistry was used to detect the expression of REG<y in breast cancer tissues and adjacent tissues.
Western blot and RT-PCR were used to detect the expression of REGy in different human breast cancer cell lines. To construct the
stable cell lines with overexpression or interference of REGy gene,and RT-PCR and cellular immunofluorescence were utilized to de—
tect the expression level of epithelial-mesenchymal transformed cell marker respectively. The effects of REGy on cell migration and
invasion were confirmed by scratch test and Transwell respectively. Results ; Immunohistochemistry suggested that REGy was signifi—
cantly overexpressed in breast cancer(x*=25.390,P=0.000; x*=12.440,P=0.000). REGy induced epithelial -mesenchymal transition
and improved the cell invasion(1=22.974,P=0.000). After interfering with REGy, epithelial-mesenchymal transition, the cell invasion
capacity weakened (1=12.118,P=0.000). Conclusion : REGy promotes epithelial—-mesenchymal transition in human breast cancer
MDA-MB-231 cells and promotes invasion and migration of tumor cells.

[Key words ]REGy; MDA-MB-231; epithelial-mesenchymal transition
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Fig.1 The overexpression of REGy in breast cancer tissue,

metastatic lymph nodes and breast cancer cell lines
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Fig.2 The overexpression of REGy promoted EMT in
MDA-MB-231 cells
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Fig.3 The overexpression of REGy promoted migration and
invasion in MDA-MB-231 cells

2.4 ik REGy 374 MDA-MB-231 %88 % EMT

¥4 7 REGy UL 2k £4 %E ¥k (MDA -MB-231-shREGy) ,
Western blot %1l i 7k MDA-MB-231-shREGy 2 5& ¥k 1 1y
REGy #3A7KF(0.035 +0.001) IH AL T4 MDA-MB-231-
shNC T E MR IK7KF- (0.498 +0.024) (18] 4A), 22 5 A 5L it
2275 X (1=33.390, P=0.000) , RT-PCR 45 5-AIES2 , Tk 2H 40
Mtk REGy FEA7KF-(0.116 + 0.022) W] AR T-23 4 4 4R g 2
IRIKOF(1.000 + 0.201 ), 22 57 S it# 5 X (1=6.173, P=0.002)
(I 4B) . A I 5 'R REGy TUERAANIEFP E-cadherin
FIEIK(0.224 = 0.005) BH 5 155 F 25 4441 (0.143 + 0.008) (1=
14.910, P=0.000) ; HTER 4 Vimentin 357K - (0.1892 +
0.010) B BAE T 252540 (0.266 = 0.013) (1=4.851, P=0.008 ) (&l
4C), RT-PCR Z5R425 ,REGy ULER 4 E-cadherin 257K
(3.751 = 0.780) B i 7= T2 241 (1.000 = 0.205 ) , 22 F A 481t
0 X (1=4.822,P=0.040) ; H REGy JLERAL (Y Vimentin 335
7KF-(0.339 +0.064 ) B AR T 25 4041 (1.000 £ 0.197) , 25 57
Gt X (1=5.776,P=0.010) (& 4D)
2.5 FI REGy #74] MDA-MB-231 %843 % 364

RS20 45 4% MDA-MB-231-shREGy 40T #4 g
J7(9.000 +2.830) BH &} 55 F25 2 4 21 i (133.000 = 9.130) (&
5A), Z S A 5% E X (1=29.118, P=0.000) (& 5B), H.
Transwell 25 5 W] MDA -MB-231-shREGy 41 iy {2 28 fit /)
(74.000 + 6.780) 12 Bl it 55 T3 2 ZH 241 ffd (204.80 + 20.46) (&l
5C), ZERAYE L (1=12.118,P=0.000) (& 5D) .,



— 680 —

BERERKZFIR 2018 £5 43 55 5 H5 ( Journal of Chongging Medical University 2018.Vol.43 No.5 )

D shNC
ﬂﬂlﬂﬂ 8 LREGY
'H‘\ﬁ 1.0
shNC  shREGy pod
£ 05
REGY s =
a1
B-Tubulin e— —— £ 0.0
REGy
a: P<0.05
A. Western blot ¥ziill REGy B. RT-PCR ¥zl REGy
DUBRER A MR S DUBRERE MR S
E-cadherin Vimentin

SshNC mmshREGy

I S

X 4

3

2

1

0
Vime

a: P<0 05
D. RT-PCR #ll REGy ¥t
BRffi E—cadherin ) mRNA
7K F3#, Vimentin £

mRNA 7KFF i
E 4 REGy inE£#Ms MDA-MB-231 4% & EMT

Fig.4 The silencing of REGy inhibited EMT

in MDA-MB-231 cells

C. T CAI REGy TLER(H
E-cadherin 25 7K 1, Vimentin
KO TR (200 )

mRNAFIN} &

shNC shREGy
£ 150 =Ll
El = L REGy
e
1100
R
H
g 50
=
0
a:P<0.05
A. REGy LERWH 55 MDA-MB-231 B. AT IR B H AT
ANMLTFLRE ST (100 ) GiilpEs
250 :lshNC
e » ShREGyY = 200 = . REGy
carliehek Sadhie iy <l
"‘.v'.‘,ﬁ ¥ ".;..-'_ 'l" L] e g ==
e ?,:;;.“‘:_‘_. 8 e ; f@? 100
1 2 N hep G aobancel
oo e B Y
Rt 3 e TR R R A L
a:P<0.05
C. REGy ULERI# 5 MDA-MB-231 4ff D. 4226 1 1
A2 ZREE T (45 2R Y45, 100%) EEmES

E 5 REGy inEtPES MDA-MB-231 IS 2T
Fig.5 The silencing of REGy inhibited migration and invasion
in MDA-MB-231 cells

REGy Ve R 745 5 SL I 21> A bk

V) 200 B0 S 4001, AT X 2 T 4 5 5 R 00 ] 240 e 9
7o, DIMERFSE EIFS: REGy 5 7L0R s HA A ny e
Z, FELEAEZ 2103E ATP KM 7 = R 15 AE
YRR AR ELAR SO0 73 LT B A 538 B i AT
., KT REGy W5 5@ B AL TRIRIR R Z
o BITEC &R B pS3 (RSl S REGy A WIH Y
FHOGHEDS, BRELIMIESD BT K REGy Rk
JiRg A A i A, W HCARBRdER e | (/N A ) Jid
U S5 BRI BRI 2 A, — T 5T & B REGy
BB/ N casein kinase (CK)18 F1 p53 S5 3k
L FEUNR A AR 8 REGy AT REH A BHLIE
A O HB R A T RR Y, A WY R,
REGy BU-F- Fi B B G P i A — 5 (R AH PR
PL_ Ui REGy 78 2 Rl th il A 7 B S T 22 1Y
YEH ., B2 W93 REGy B 52 5 70 g8 17 7R Bk
Z, KREWFRR TS REGy 5S4 RMEE R,
RO, ASBFgE e — 2 A% T REGy 16 FLAR 40
2 FLIE AN R = 2RA  $ER REGy Al g2 R
LR A sk R ) A AL EMT S0 2E
Y A AR R T B EAL 2 — | AR REGy F:3L
FLIR I A0 AR 22T A B BAR IR AR @57 T REGyid
FIRFERR, BRI REGy 1 235 7] LIE#EMDA -
MB-231 4l E—cadherin & [17K°F- N, Vimentin
(REE 17K F mRNA 7K | 0 2 s 240 i 4=
i, [HY45d %k REGy I I AEEfH E-cadherin
() mRNA ZKF-BE 2, il RE 2t Tid A IREGY
P E-cadherin X —1EHE A AR, E k£S5
E—cadherin 2 7K F-B91E 7, A 1] BEAAAEHAL ST
£ mRNA 7K F2 5 REGy-E—cadherin X 55 & 15 10
P, APE—BUFSE REGY 5 EMT £ TR T
MDA-MB-231 ZHfEtkH REGy BRIk, HFFEIESLIL
2R REGy i MDA-MB-231 4}t E—cadherin 5 H
FKEFT mRNA ZKCE[RIET R, Vimentin (98 17K F
FImRNA ZKCE[RIEF 3R, A6 g 4R 2875
2 THRicY) E-cadherin R 8] 55T 4
ICY) Vimentin | J& ZLAR IS & 4E EMT (1) 5 22 by
PRI AR T REGy 1EFLIR = 40 i
EMT P E , IESE T 1 235 REGy £ i FL AR
AN 225575 AT R AT, PI3K/Akt/mTOR 155+
BIES 5 EMT (R BB 05 S gz — AR
T M A R AT REGy /&7 5 PI3K/Akt/mTOR



BERERKZEFIR 2018 £5 43 55 5 H1 ( Journal of Chongqing Medical University 2018.Vol.43 No.5 )

— 681 —

T R AR DGR AN #LE S B TR i T EL
JI IR 20 R 2425 R 5 REGy AHSEE BYIIFSE A B T I
JZWR 53 BT REGy TEZL BRI th i AE . R ABESE
REGy 5 EMT Z 0] 3¢ & Ry itk — 20 Ak 58 FL AR I8 48 1)
TRYT AL TR RS RO R B, UL REGY 25
FLERAEE EMT g8, £2 08 7L R 40 i 54 7% 19 HAR (S
Sl A R IR AT

2 % X M

[11 Nikaido T,Shimada K,Shibata M,et al. Cloning and nucleotide
sequence of cDNA for Ki antigen,a highly conserved nuclear protein
detected with sera from patients with systemic lupus erythematosus|J].
Clin Exp Immunol, 1990,79(2).209-214.

[2]  Kloetzel PM. The proteasome and MHC class I antigen processing
[J]. Biochim Biophys Acta,2004,1695(1-3).225-233.

[3] Wilk S,Chen WE,Magnusson RP. Properties of the nuclear pro—
teasome activator PA28gamma(REGgamma)[J]. Arch Biochem Biophys,
2000,383(2):265-271.

[4] Chai F,Liang Y,Bi J,et al. REGgamma regulates ERalpha degra—
dation via ubiquitin—proteasome pathway in breast cancer[J]. Biochem
Biophys Res Commun,2015,456(1):534-540.

[5] Chai F,Liang Y,Bi J,et al. High expression of REGgamma is as—
sociated with metastasis and poor prognosis of patients with breast can—
cerJ]. Int J Clin Exp Pathol,2014,7(11):7834-7843.

[6] Shi Y,Luo X,Li P,et al. miR-7-5p suppresses cell proliferation
and induces apoptosis of breast cancer cells mainly by targeting
REGgamma[J]. Cancer Lett,2015,358(1):27-36.

[7] Li X,Lonard DM, Jung SY,et al. The SRC-3/AIBI coactivator is
degraded in a ubiquitin— and ATP-independent manner by the REGgam—
ma proteasomel[J]. Cell,2006,124(2):381-392.

[8] Li X,Amazit L,Long W, et al. Ubiquitin— and ATP-independent
proteolytic turnover of p21 by the REGgamma—proteasome pathway|[J].
Mol Cell,2007,26(6):831-842.

[9] Kobayashi T,Wang J,Al-Ahmadie H,et al. ARF regulates the
stability of p16 protein via REGg—dependent proteasome degradation|J].
Mol Cancer Res,2013,11(8).828-833.

[10] LiuJ,Wang Y,Li L, et al. Site—specific acetylation of the protea—
some activator REGg directs its heptameric structure and functions[J]. J
Biol Chem,2013,288(23):16567-16578.

[11] Moncsek A,Gruner M,Meyer H,et al. Evidence for anti—apoptotic

roles of proteasome activator 28gamma via inhibiting caspase activity[J].
Apoptosis,2015,20(9):1211-1228.
[12] Song SJ,Poliseno L,Song MS, et al. MicroRNA-antagonism reg—
ulates breast cancer stemness and metastasis via TET —family —depen—
dent chromatin remodeling[J]. Cell,2013,154(2):311-324.
[13] Ye X,Tam WL, Shibue T,et al. Distinct EMT programs control
normal mammary stem cells and tumour—initiating cells[J]. Nature,2015,
525(7568) :256-260.
[14] Mani SA,Guo W,Liao MJ,et al. The epithelial -mesenchymal
transition generates cells with properties of stem cells[J]. Cell,2008,133
(4):704-715.
[15] Ali A,Wang Z,Fu J,et al. Differential regulation of the REGg—
proteasome pathway by p53/TGF-@ signalling and mutant p53 in can—
cer cells[J]. Nat Commun,2013,4:2667.
[16] Zhang M,Gan L,Ren GS. REGg is a strong candidate for the reg—
ulation of cell cycle, proliferation and the invasion by poorly differenti—
ated thyroid carcinoma cells[J]. Braz ] Med Biol Res,2012,45(5):459-
465.
[17] Xiong S,Zheng Y,Jiang P, et al. PA28gamma emerges as a novel
functional target of tumour suppressor microRNA -7 in non—small—cell
lung cancer{J]. Br J Cancer,2014,110(2) :353-362.
[18] Roessler M, Rollinger W, Mantovani—-Endl L, et al. Identification
of PSME3 as a novel serum tumor marker for colorectal cancer by com—
bining two —dimensional polyacrylamide gel electrophoresis with a
strictly mass spectrometry—based approach for data analysis[J]. Mol Cell
Proteomics,2006,5(11):2092-2101.
[19] Li L,Zhao D,Wei H,et al. REGgamma deficiency promotes pre—
mature aging via the casein kinase 1 pathway[J]. Proc Natl Acad Sci U
S A,2013,110(27):11005-11010.
[20] Tripathi LP,Kambara H,Moriishi K,et al. Proteomic analysis of
hepatitis C virus (HCV) core protein transfection and host regulator
PA28gamma knockout in HCV pathogenesis:a network—based study|[J].
] Proteome Res,2012,11(7) :3664-3679.
[21] Liu T,Zhang X,Shang M, et al. Dysregulated expression of Slug,
vimentin,and E-cadherin correlates with poor clinical outcome in pa—
tients with basal-like breast cancer[J]. J Surg Oncology,2013,107(2):
188-194.
[22] Jiao D,Wang J,Lu W, et al. Curcumin inhibited HGF-induced
EMT and angiogenesis through regulating c—Met dependent PI3K/Akt/
mTOR signaling pathways in lung cancer{J]. Mol Ther Oncolytics,2016,
3:16018.

(R HAL)



