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Methylation of NRAGE Regulates Its Expression in
the Breast Cancer Cell Lines

Huang Yinhua Huang Xiulun Wen Chuanjun
( Institute of Molecular Cell Biology School of Life Sciences Nanjing Normal University Nanjing 210046 China)

Abstract: Objective: To detect the methylation status of the SpCpG island located in the promoter region of hNRAGE
gene and its regulation of the expressions of NRAGE in the breast cancer cells. Methods: The Real-time PCR method was
used to detect the mRNA levels of NRAGE gene in the breast cancer cell lines of MDA-MB-231 and MCF-. The exist—
ence of CpG island of ANRAGE gene was analysed by the Methyl Primer Express® Software( Applied Biosystems) . Hu-
man breast cancer cell lines of MDA-MB-231 and MCF-7 were treated with 5-Aza-CdR. The expression of NRAGE was
then detected by the semi-quantitative polymerase chain reaction ( RT-PCR) and Westen blot analysis. The methylation
of NRAGE gene in the two kinds of cell lines was detected by the methylation-specific polymerase chain reaction
( MSP) . Results: CpG island existed in the promoter region of NRAGE gene. The CpG island of NRAGE was methylated
in MDA-MB-231 cells and unmethylated in MCF- cells. The expression of mRNA level in MDA-MB231 cells was
higher than in MCF-7 cells. The RT-PCR and Westen blot analysis showed that NRAGE expression was increased signif—
icantly in MDA-MB-231 cells but remained the same in MCF-7 cells after exposuring to the demethylating agent 5-Aza—
CdR. Conclusion: The methylation status of NRAGE gene can regulate its expression in the breast cancer cell lines.
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NRAGE CpG PCR  ( methylation-spe—
cific polymerase chain reaction MSP) ’ NRAGE CpG
NRAGE
1
1.1
MDA-MB231  MCF4 RPMI1640.DMEM
GIBCO 5- 2= ( 5-aza2"-deoxycitydine 5-Aza-CdR) . ( Sodium Bisulfite)
( Hydroquinone) Sigma Aldrich ~ RNA Trizol Invitrogen NRAGE
R&D GAPDH [sG-AP Santa Cruz . PrimeSTAR
HS DNA dNTP.RT-PCR <SYBR Premix EX Taq( Perfect Real Time) TAKARA
DNA Wizard Genomic DNA Purification Kit ~ Wizard DNA Clean-Up
Promega
1.2
MDA-MB231  MCF4 10% RPMI1640.DMEM
37C 5% CO,
1.3 NRAGE mRNA
1.3.1 RNA cDNA
MDA-MB231  MCFZ Trizol RNA ( Invitrogen
) RNA 0. 1% DEPC . Nanodrop RNA . MDA-MB=231
MCF-Z RNA 1 pg PrimeScript RT reagent Kit cDNA c¢DNA -20°C
1.3.2 SYBR Green RT-PCR
NRAGE. B-actin GenBank Primer 5 1
. 20 pL cDNA 10 1.6 uL (10 wmol /L)
0.8 L 20 pL. 195°C I min 95°C 30 s.60°C 1 min 40
55C 10 s 0.5C .o
1 PCR
Table 1 Primers for fluorescent quantification PCR
Genes Names Sequence Product length
S
. Primer¥ 5-AGCGAGCATCCCCCAAAGTT3
Bractin PrimerR  5-GOGCACGAAGGCTCATCATI3® 200 PP
1.4 NRAGE 5-Aza-CdR
1.4.1 NRAGE CpG
( Applied Biosystems) Methyl Primer Express® Software



- NRAGE

NRAGE . CpG : Takai
Jones * CpG DNA 500 bp GC 55% / CpG
0. 65.
1.4.2 5-Aza-CdR
MCFZ 24 h 5-Aza-CdR( 10 pmol /L) 24 h
0h.24 h\48 h RNA . MDA-MB=231 24 h 5-Aza-CdR(
10 pmol/L) 24h 0 h.24 h.48 h RNA
72 h.\96 h RNA.
1.4.3 RT-PCR NRAGE
RNA cDNA B-actin 1 20
wL PCR :95°C 3 min 94°C 30 5.60°C 30s.72°C 30s 28 72°C 5
min 10C . RT-PCR 2%
1.4.4 Western blot NRAGE
100 mg 10 min
PVDF .50 ¢g/L 1 h PVDF 1:200 NRAGE ( R&D ) 1
15000 GAPDH( ) 4°C 1: 1000 (
IgG-AP Santa Cruz ) 37°C 2 h. AP ( AP1023
) 20 min
1.5 MSP MDA-MB231  MCFZ NRAGE
1.5.1 DNA
DNA Wizard Genomic DNA Purification Kit( Promega B
MDA-MB231  MCFZF DNA TE ( pH 8.0) Nanodrop
DNA DNA-20°C
1.5.2 DNA
DNA ’.
5M / (pH5.0) : 1.9¢ 2.5 mL
0.7mL2M NaOH 0.5mL 1M (0.11¢ 1 mL ) 4 mL.
50C .
1) DNA : 2 pg MDA-MB-231.MCF4 DNA 18 uL 95°C
20 min . 2l 3 M NaOH DNA 42°C 20 min. 2) :
380 uL.  SM / . 200 pL . 50cC
12 h.3) : DNA  Wizard DNA Clean-Up System ( Pro-
mega ) . 45 pL .4) : 5wl 3 M NaOH 37°C
15 min . 75 uL.  S5SM . 2.5 -70°C
1 h. 70% 20 pL -20°C
1.5.3 PCR( MSP)
PCR 2. M.U
DNA M DNA U DNA. 110 x
PrimeSTAR buffer 2 wL( Mg”* plus) 2. 5mM dNTP mixture 2 wL. 10 pmol/L Forward Primer 2 wL 10 wmol /L
Reverse Primer 2 pL DNA 2 pL. PrimeSTAR HS DNA Polymerase( 2. 5U/ plL) 0.2 pL
20 pL. PCR :95°C 5 min 95°C 30 s.60°C 305s.72°C 30s 5 95°C 30 5.57°C 30 s.
72°C 30s 5 95°C 30 s.54C 30s.72°C 30s 5 95°C 30 s.51°C 30 s.72°C 30 s 30
72°C 5 min 10°C . MSP 2%
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Table 2 Primers of NRAGE gene for methylation-specific PCR
Genes Names Sequence Product length
Forward 5 -GTTTTTTAGTGTTTGCGTATGC3"
hNRGM Reverse  5-CCACTCAAAAAATCGAAATTACT3® 02 PP
. Forward 5" ITGGTTTTTTAGTGTTTGTGTATGT3"
hNRGU Reverse  5°-TCACAACTCAAAAAATCAAAATTACT3- 168 bp
2
2.1 NRAGE MCF&F  MDA-MB=231 mRNA
1§ T
NRAGE ( HCC70. HCC1143 . HCC1806
) o MDA-MB-231
MCF- . z T
B-actin SYBR Green RT-PCR
NRAGE A < osf
1 MCF4 NRAGE mRNA
MDA-MB-231 40% 3
0.0 . .
(P <0.05). MDA-MB-231 MCF-7
NRAGE MDA-MB-231 E 1 NRAGE 7£ MCF-7 1 MDA-MB-231 4
MCF. mRNA #) 1% 5% 5 &
2.2 NRAGE CpG Fig.1 The relative expressions of NRAGE mRNA in
2 Methyl Primer Express® Software ( MEE-T ool MIA-ME-251. celle
. . *:The result was statistically significant. (P<0.05)
Applied Biosystems) NRAGE
1 CpG DNA 500 bp
C + G/Total bases 55% CpG observed/CpG expected 0. 65 Takai  Jones ® CpG
NRAGE CpG

CTACTACTACTTIGTTAGCTCCAATAGTGTATCCTCTCAGGCCATTCCGTTTCCTCAGCAGAGGTCTAACACTTGTTGCAA
TTAGAGACCCCAAACAGAGACCTALGCATGCTGGAC AAGGGGGTGGAGATGC AAGCCGGCCTGACAGGAGGGGCCTTGALT
AGGGGAGGGACGGAATAGAGACGCATTGCGGAARAGGTAGGGGGCCGGTGTGTGGGGC AAGGGGTGGGACCAAGAGGCACA
GCGCATCTGTGGGGGAGGGGGCGTAGAGGAAGGGGAGGTGC TGTTGTATAGTGTCGACCTGGTTGGTGGTGGGGTGGTGTG
TTGGCAAAGGGGGCGGGACCGCCTTCCAGCGCACATGCGCATCATGGTCTCCAGGACGAAGCTTTTGTTGGGAAAGCAGGC
GGGACTGACTTTGGCTCTTCAGTGTTTGCGCATGCGCGTALCGTCCTGAGGCGGTGGGTGGTATATTAGGCGAAGAGGCGG
GGTCGCCCAAGCTGCCGCGCTGGCATTTTCTCCTGGAC AAGGAGAGAGTGC GGCTGC TGAGAGCCGAGCCCAGCAATCCCG
ATCCTCTGAGTCGTGAAGAAGGGAGGCAGCGAGGGGGTTGGGGT TGGGGCCTGAGGC AAGGTGAGAATTAGCCCCCAGACT
GGGCATCTGCCCCCTGGTGCGGGCCCCCATTTTTITTTTATCCCGATCCCTTCACCCTGGATTCTGAATCCCCTTCCACCCC
CCAAACCCCAATTCAATGCCCCTCCCGATCCTTCCTGATTCAAAACCCCTGTCCGATCCCTCCCATCGTTCGAAATCCTCA
GATTCCTTGACCTCGATCTGTACTGTTAGATGATTCCTCCTGACTCAAAACCTCCATGCAACTTCCCAAATGCGAATCCCA
ACCCAACCGCACCCCCGCTCCGAATTCAGAACTCATCTGCTTCCCGATCCCCATTTGAAGCTTCGCCCTGTCAGTAGCTTC
TCGGGGTTCAGAACCTCCATCTGGACGCCCATTCACTTTTACCGCTCCGATCCGTTCCTCCTCACATTCACCTTATCCGCC
CGCACAGTCAGACCACAGTCACCCCCCTCCCAATTAGGTCCTTCGTATTIGCCCTCTGTAGTATAACGCCCTGCCCCTCTC
CCACAGCCCCCAGGCTCCGCTCTTGCCAGAGGGACAGGAGCCATGGC TCAGAARATGGACTGTGGTGCGGGCCTCCTCGGC
TTCCAGGTGAGATCTCCACTCCCCACCCCACCATTTCCCCAGCCGACAGTCACCCCTCCCCGCGGGCCTCTITGGTCTCCC
ALACGCCGGGATCCGGTTTGACCCTATTTAGTGAC TAGACTCCGTGGGCTTTTCGAATTCCCATCGTTTATCGAAGGGGGG
GAGGGGCGTCTCTTTTCAGCCATCAGTCCCTGC TCAGAGAGAGGGGAGACCCT
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2 NRAGE CpG
Fig.2 Analysis of CpG island of NRAGE gene promoter by Methyl Primer Express® Software( Applied Biosystems)

2.3 5-Aza-CdR RT-PCR NRAGE
DNA 5-Aza-CdR N DNA
. 3 B-actin mRNA
10 pmol/L 5-Aza-CdR 24 h\48 h MCF4 NRAGE mRNA
i MDA-MB-=231 24 h\48 h.72 h.96 h NRAGE mRNA 96 h
MCF-7 MDA-MB-231

Oh 24 h 48 h Oh 24 h 48 h 72

h 96 h
e [P == e a» e e [

3 5-Aza—-CdR 1€ A MCF-7 71 MDA-MB-231 #8871 /5 NRAGE 70 B-actin #] mRNA FiAKF
Fig.3 Detection of NRAGE mRNA expressions in MCF-7 and MDA-MB-231 cells treated with 10 pM 5-Aza—CdR

2.4 5-Aza-CdR Western blot NRAGE
4 GAPDH 5-Aza-CdR 24 h.48 h MCFZ
NRAGE MDA-MB-231 NRAGE .5Aza-CdR
MCFZ  MDA-MB-=231 NRAGE mRNA
2.5 MSP NRAGE
DNA (C) (U)
(C) . PCR . PCR U T
C C. MSP CpG . CpG
yes/no



)

5 DNA
168 bp
; MDA-MB-231
MDA-MB-231 NRAGE
MCF-7 MDA-MB-231
Ch 24 h 48 h 0h

. 4 h

e — = B NRAGE NRAGE

S G :rDH _‘ GAPDH

B4 MCF-7 # MDA-MB-231 #fa7E 5-Aza-CdR
EHAEEAREER
Fig.4 Detection of NRAGE protein expressions in MCF-7 and
MDA-MB-231 cells treated with 10 pM 5-Aza-CdR
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Fig.5 MSP for NRAGE promoter methylation in MCF-7

and MDA-MB-231 cells, U: unmethylated; M: methylated
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