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ABSTRACT Objective: To investigate the effect of N-Myc downstream-regulated gene 2 (NDRG?2) on the adhesion potential of
breast cancer cells. Methods: Gene and protein expressions of NDRG2 and CD24 were analyzed in MCF-7 and Bcap-37 cells. The ex-
pression of CD24 and cell adhesion ability was detected after NDRG2 by adenovirus or siRNA treatment. Results: Both the gene and pro-
tein expressions of NDRG2 in MCF-7 cells were lower than Bcap-37 cells. In contrast, CD24 expression is higher in MCF-7 cells com-
pared to that in Beap-37 cells. Up-regulated NDRG2 expression leads to the decrease in CD24 expression and cell adhesion ability in
MCF-7 cells. In contrast, NDRG2 down-regulation results in enhancing the expression of CD24 and cell adhesion potential in Bcap-37
cells. Conclusion: NDRG?2, associated with altered CD24 expression, regulates breast cancer cells adhesion ability.

Key words: NDRG2; CD24; Breast cancer cell; Adhesion

Chinese Library Classification (CLC): R737.9 Document code: A

Article ID: 1673-6273(2012)01-5-04

G, NDRG2
“ NDRG2 BMP-4
10% MMP-9 Gl
° NDRG2 o NDRG2
u, NDRG2
NDRG2 (GenBank Accession No. AF159092) NDRG NDRG2 R
4 NDRG1~4, NDRG2
2R 1
NDRG2 1.1
N NDRG2 MCF-7  Bcap-37
* 81072973
1973-
A 029-84775407 E-mail: xjcancer@fmmu.edu.cn

2011-06-06 2011-06-30



6 - www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.1 JAN.2012

DMEM 10% TRIzol Invitrogen
NDRG2(AINDRG2) B- (AdLacZ)
PCR
NDRG2 siRNA (siRNA-NDRG2) (siR-
NA-NC) TaKaRa SYBR Green
PCR Master Mix ABI PRISM 7500 Applied
Biosystems NC Amersham Biosciences
NDRG2 CD24 B-actin
Santa Cruz o
1.2
MCF-7  Bcap-37 DMEM
10% 5% CO, 37°C
1.3
6 5% 10°  MCF-7 80%
AdNDRG2 AdLacZ 48 h,
40MOI o
1.4 siRNA
6 5% 10°  Bcap-37 80%
siRNA-NDRG2  siRNA-NC
48 h,
1.5 RT-PCR
TRIzol RNA o S5'g
cDNA RT-PCR . NDRG2
5'-ATGGCGGAGCTGCAGGAGGTGC-3', 5-TGAG-
GAACGAGGTCTGGGTGGG-3'; CD24 5'-ACCT-
GTTTCCATTCAACAAGAGCAC-3', 5'- TCTGA-
GATCGCACCACTGCAC-3"; B-actin 5'-GAT-
CATTGCTCCTCCTGAGC-3', 5-TGTG-
GACTTGGGAGAGGACT-3', 145 uLDEPC ,2.5
wL Buffer, dNTP 0.5 pL, Taq 0.5 pnL N 1
rL 5 wL cDNA 25 nL, 94 °C 5 min
35 94 °C 30s 60 'C 30s,72°C 30 s, 72°C,
10min,,
1.6 Real-time PCR
TRIzol RNA o 2 pg
cDNA Real-time PCR . NDRG2
5'-GCCCAGCGATCCTTACCTACC-3!,
5'-GGCTGCCCAATCCATCCAACC-3'; CD24 5'- AC-
CTGTTTCCATTCAACAAGAGCAC-3', 5'- TCTGA-
GATCGCACCACTGCAC-3"; B-actin 5'- GAT-
CATTGCTCCTCCTGAGC-3', 5'-TGTG-

GACTTGGGAGAGGACT-3', SYBR Green PCR Master Mix

ABI PRISM 7500 o
12.5 wL SYBR Green PCR Master Mix, N
10 pmol 5 pL cDNA 25 pL, 95 C
10s 95°C 55 60 C 34s 45 o
1.7 Western blot
RIPA (0.05 mol/L Tris-HCI [pH 7.4], 0.15 mol/L Na-

Cl, 1% NP-40, 1 mmol/L EDTA, )

., BCA
NC - NDRG2 1:1000 CD24(1:
500) B-actin(1:2000) - HRP
1.8
24 siRNA
48 1% 10° 80 min, PBS
o 5
o 5 o
1.9
* Xt s
SPSS 16.0 . P<0.05
2
2.1 NDRG2 (D24
NDRG2 CD24
MCEF-7  Bcap-37 NDRG2
MCEF-7 Bceap-37
CD24  MCF-7 Bcap-37 (
1, 2),
MCF-7 Bcap-37
NDRG2
CD24
B-actin
1 MCF-7  Bcap-37 NDRG2 mRNA
Fig.l The expression of NDRG2 mRNA in MCF-7 and Bcap-37 cells
MCF-7 Bcap-37

2 MCEF-7
Fig.2 The expression of NDRG?2 protein in MCF-7 and Bcap-37 cells

Beap-37 NDRG2



www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.1 JAN.2012 - 7

2.2 NDRG2 CD24 NDRG2
NDRG2 CD24 NDRG2
NDRG2 MCEF-7 o “ NDRG2
NDRG2 Real-time PCR ~ Western blot
AdLacZ AdNDRG2 MCEF-7 SIRNA-NC SIRNA-N2 . e
NDRG2 NDRG2 MCF-7 =
2
CD24 3. NDRG2 §
Bcap-37 siRNA  NDRG2 N
CD24 4 SIRNA-NC siRNA-N2
- 6 NDRG2 Beap-37 (¥P<0.05)
&
c \93’ e0‘2' Fig.6 NDRG2 down-regulation increased the adhesion ability of Bcap-37
A B 3 ¥
N * T ¥ *
1 e — cells (¥*P<0.05)
B NDRG2 e S
é § :.1 CD24 = s | 0
\ 02 i § =1 NDRG2 . Lorentzen ®
) pactn e !
Ad-LacZ Ad-NDRGZ " "hd-Lacz Ad-NDRGZ L= NDRG2 mRNA
3 MCF-7 NDRG2 CD24 o NDRG2
(*P<0.05) ol 110]
Fig.3 NDRG?2 up-regulation inhibited the expression of CD24 in MCF-7 NDRG2 Gl - Lee
cells (*P<0.05) NDRG2 TGF-B1
[11]O
A * B ” C e() é"
? ? NDRG2 o 12 21
~ 5 4 3
. . NDRG2 e s
p a = NDRG2 N
] o o D2 —
) CD24
OOTSRNANC SiRNA-NZ SRNA-NC SIRNA-NZ B-actin i e— 81 CD24
4 Beap-37 NDRG2 CD24 (*P<0. 04,
05) CD24
Fig.4 NDRG2 down-regulation increased the expression of CD24 in N 5 Fogel [ CD24
Bcap-37 cells (*P<0.05) R CD24
2.3 NDRG2 CD24 . NDRG?2
CD24 CD24 . CD24
NDRG2 i CD24
- MCEF-7 NDRG2
S siRNA Beap-37 CD24 P-selectin
NDRG2 e NDRG2
6. CD24 .
NDRG2 CD24
Ad-NDRG2 1 NDRG2 CD24
=T NDRG2 N
2
g NDRG2 CD24
=
#,
Ad-LacZ Ad-NDRG2 References

5 NDRG2

MCE-7 [17 Popescu NC, Zimonjic DB. Chromosome and gene alterations in

(*P<0.05)
Fig.5 NDRG?2 up-regulation inhibited the adhesion ability of MCF-7 cells
(*P<0.05)

breast cancer as markers for diagnosis and prognosis as well as patho-
genetic targets for therapy [J]. Am J Med Genet, 2002, 115: 142-149

[2] Shen L, Zhao ZY, Wang YZ, et al. Immunohistochemical detection of
Ndrg2 in the mouse nervous system [J]. Neuroreport, 2008, 19:
927-931



www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.1 JAN.2012

[3] Liu N, Wang L, Liu X, et al. Promoter methylation, mutation, and ge-
nomic deletion are involved in the decreased NDRG2 expression lev-
els in several cancer cell lines [J]. Biochem Biophys Res Commun,
2007, 358: 164-169

[4] Liu N, Wang L, Li X, et al. N-Myc downstream-regulated gene 2 is in-
volved in p53-mediated apoptosis [J]. Nucleic Acids Res, 2008, 36:
5335-5349

[5] Shon SK, Kim A, Kim JY, et al. Bone morphogenetic protein-4 in-
duced by NDRG2 expression inhibits MMP-9 activity in breast cancer
cells[J]. Biochem Biophys Res Commun, 2009, 385: 198-203

[6] Deng YC, Yao LB, Chau L, et al. N-Myc downstream-regulated gene2
(NDRQG2) inhibits glioblastoma cell proliferation [J]. Int J Cancer,
2003, 106(3): 342-347

[7] s N , . Ndrg2

[J]. ,2003,30 (1): 116-121
Liu Xin-ping, Deng Yan-chun, Han Jiong, et al. Effect of Ndrg2 Gene
Expression on Gastric Carcinoma Cell Proliferation [J]. Progress in
Biochemistry and Biophysics, 2003,30 (1): 116-121

[8] Lorentzen A, Vogel LK, Lewinsky RH, et al. Expression of NDRG?2 is
down-regulated in high-risk adenomas and colorectal carcinoma [J].
BMC Cancer, 2007,(7): 192

[9] Hu XL, Liu XP, Lin SX, et al. NDRG2 expression and mutation in hu-
man liver and pancreatic cancers. [J]. World J Gastroenterol, 2004, 10
(23):3518-3521

[10] , , , .NDRG2 HepG2
[J1. ,2003,19(4): 357-360

Wu Guo-qiang, Liu Xin-ping, Wang Li-feng, et al. Induction of apop-
tosis of Hep G2 cells by NDRG2 [J]. Chin j cell mol immunol,
2003,19(4): 357-360

[11] Lee DC, Kang YK, Kim WH, et al. Functional and clinical evidence
for NDRG2 as a candidate suppressor of liver cancer metastasis. Can-
cer Res, 2008, 68: 4210-4220

[12] Liu N, Wang L, Liu X, et al. Promotermethylation, mutation, and ge-
nomic deletion are involved in the decreased NDRG2 expression lev-
els in several cancer cell lines [J]. Biochem Biophys Res Commun,
2007,358 (1): 164-169

[13] Kay R, Rosten P M, Humphries R K. CD24, a singal t ransducermod-
ulating B cell activation responses, is a very short peptide with a gly-
cosyl phosphatidylionositol membrane anchor [J]. J Immunol, 1997,
147 (4): 1412-1416

[14] Friederichs J, Zeller Y, Hafezi-Moghadam A, et al. The CD24/P-se-
lectin binding pathway initiates lung arrest of human A125 adenocar-
cinoma cells[J]. Cancer Res, 2000, 60(23): 6714-6722

[15] Fogel M, Friederichs J, Zeller Y, et al. CD24 is a marker for human
breast carcinoma[J]. Cancer Lett, 1999, 143(1): 87-94

[16] Aigner S, Ramos CL, Hafezi-Moghadam A, et al. CD24 mediates
rolling of breast carcinoma cells on P-selectin[J]. FASEB J, 1998, 12:
1241-1251

15

[71] Wang XX, Zhang, FR,Shang Y, et al. Transplantation of Autologous
Endothelial Progenitor Cells May Be Benefieial in Patients with Idio-
pathic Pulmonary Arterial Hypertension [J].Journal of the American
College of Cardiology, 2007(14):1566-1571

[8] Long L, Crosby A, Yang X, et al. Altered bone morpho-genetic protein
and transforming growth factor-beta singaling in rat models of pul-
monary hypertension: potential for activin receptor- like kinase-5 in-
hibition in prevention and progression of disease [J]. Circulation,
2009, 119 (4): 566-576

[9] ; , ,

[J]. ,2007,27(12): 1329-1333

Wang Cong, Liu Wenli, Wang Haiying, et al. Endogenous hydrogen
sulfide inhibits expression of elastin of pulmonary artery with high
pulmonary blood flow in rats [J]. Basic& Clinical Medicine, 2007, 27
(12): 1329-1333

[10] Morrell NW, Yang X, Upton PD, et al. Altered growth responses of

pulmonary artery smooth muscle cells from patients with primary pul-

monary hypertension to transforming growth factor-betal and bone
morphogenetic proteins[J]. Circulation, 2001, 104(7): 790-795

[11] Moussad E E, Brigstock D R. Connective tissue growth factor: what's
in a name? [J].Mol Genet Metab, 2000, 71(1-2): 276-292

[12] Kidd M, Modlin IM, Shapiro MD, et al. CTGF, intestinal stellate
cells and carcinoid fibrogenesis [J].World J Gastroenterol, 2007, 13
(39): 5208-5216

[13] Grotendorst GR, Lau LF, PerbalB.CCN Proteins are distinee from
and should not be considered members of theinsulin-like growth fac-
tor-binding protein superfamily  [J].Endocrinology, 2000,14 (6):
2254-2256

[14] Shimo T, Koyama E, Sugito H, et al. Retinoid signaling regulates
CTGF expression in hypertrophic chondrocytes with differential in-
volvement of MAP kinases [J]. J Bone Miner Res, 2005, 20 (5):
867-877

[15] Junglas B, Yu AH, Tamm ER, et al. Connective tissue growth factor
induces extracellular matrix deposition in human trabecular mesh-

work cells[J]. Exp Eye Res, 2009, 88(6):1065-1075



