This article was downloaded by:

On: 26 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids

MICIEOS.idES} Publication details, including instructions for authors and subscription information:
Niucleotides http://www.informaworld.com/smpp/title~content=t713597286

Alteration of DNA Methylation Status in K562 and MCF-7 Cancer Cell
Lines by Nucleoside Analogues

B. Krawczyk?® K. Fabianowska-Majewska®
* Department of Biomedicinal Chemistry, Medical University of Lodz, Lodz, Poland

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Krawczyk, B. and Fabianowska-Majewska, K.(2006) 'Alteration of DNA Methylation Status in K562
and MCF-7 Cancer Cell Lines by Nucleoside Analogues', Nucleosides, Nucleotides and Nucleic Acids, 25: 9, 1029 — 1032

To link to this Article: DOI: 10.1080/15257770600890764
URL: http://dx.doi.org/10.1080/15257770600890764

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/15257770600890764
http://www.informaworld.com/terms-and-conditions-of-access.pdf

09: 31 26 January 2011

Downl oaded At:

Nucleosides, Nucleotides, and Nucleic Acids, 25:1029-1032, 2006
Copyright © Taylor & Francis Group, LLC e
ISSN: 1525-7770 print / 1532-2335 online

DOI: 10.1080/15257770600890764

Taylor & Francis

Taylor & Francis Group

ALTERATION OF DNA METHYLATION STATUS IN K562 AND MCF-7
CANCER CELL LINES BY NUCLEOSIDE ANALOGUES

B. Krawczyk and K. Fabianowska-Majewska o Department of Biomedicinal
Chemistry, Medical University of Lodz, Lodz, Poland

o The effects of 2-chloro-2 -deoxyadenosine, B-D-arabinofuranosyl-2-fluoroadenine, and 5-aza-2 -
deoxycytidine on promoter methylation of the selected tumor suppressor genes (i.e., ERo, BRCAI, E-
cadherin, PTEN, and APC) were estimated using methylation-sensitive restriction analysis (MSRA)
in K562 cells (human erythroleukemic cell line) and MCF-7 cells (human breast cancer cell line).
In both cell lines all tested drugs completely reduced methylation of PTEN and APC promoters. The
results indicate that the tested nucleoside analogues, which are known inhibitors of DNA synthess,
also are implicated in indirect (or direct in the case of 5-aza-dCyd) regulation of post-replicative
DNA modifications (i.e., DNA methylation).
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INTRODUCTION

2-Chloro-2’-deoxyadenosine (2-CdA, cladribine), g-D-arabinofuranosyl-
2-fluoroadenine (F-ara-A, fludarabine), and 5-aza-2'-deoxycytidine (5-aza-
dCyd, decitabine) have important therapeutic activity in blood cancers.
The drugs induce inhibition of DNA synthesis, which results in induction
of apoptosis in dividing and resting lymphocytes.!!) Our previous studies
indicate that 2-CdA and F-ara-A are involved in alteration of genomic
DNA methylation.!?] Their action probably is associated with inhibition
of S-adenosyl-L-homocysteine (SAH) hydrolase activity and increase of
the level of S-adenosylmethionine (SAM), a donor of methyl group. It
can lead to disturbance of SAM -dependent methylation reactions.!?!
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5-Aza-dCyd, however, is a potent inhibitor of DNA methyltransferase
activity.

The present studies were aimed at estimation of the effect of the tested
adenosine analogues and 5-aza-dCyd on methylation level of promoters of
the following tumour suppressor genes: ERo, BRCAI, E-cadherin, PTEN, and
APC. The promoters of ERx, BRCAI, and E-cadherin genes were chosen for
our studies due to the high frequency of silencing of their expression (often
through alteration of methylation status) in breast cancer.l®) PTEN and
APC promoters were the subject of our interest because these genes are
involved in regulation of cell growth, migration, adhesion, and apoptosis
as well as, indirectly, in regulation of expression of DNA methyltransferase
through affecting intracellular signal transduction pathways.*-*! Moreover,
PTEN and APC promoters are hypermethylated in various types of human
cancers.!®7]

MATERIALS AND METHODS

Chemicals: Basal reagents and 2-CdA, F-ara-A and b5-aza-dCyd were
purchased from Sigma Chemical Co. Endonucleases: Hpall, BstUl, and
Aatll were purchased from New England Bio Labs; Eco72I (Fermentas,
Lithuania); Taq polymerase (Polgen, Poland).

Methylation assay: K562 and MCF-7 cells were cultured (48 and 72 hours,
respectively) in the presence of the tested drugs at IC5y concentrations. The
used values of concentration of 2-CdA, F-ara-A, and 5-aza-dCyd were equal
to 0.1 uM, 3.0 uM, and 0.9 uM, respectively, in K562 cells, and 0.4 uM,
35.0 uM, and 4.0 uM, respectively, in MCF-7 cells. The methylation
status of the tested gene promoters was examined according to Iwase’s
method.[8! The assay included 4 steps: (1) isolation and purification
of cellular DNA from K562 or MCF-7 cells; (2) digestion of cellular
DNA with methylation-sensitive restriction endonucleases: Hpall [C| CGG],
BstUl [CG|CG], Aatll [(G/T)ACGT|C], and Eco72I [CAC|GTG]; (3)
amplification (PCR) of digested DNA; (4) electrophoresis of ampli-
fied DNA fragments in 6% polyacrylamide gel followed by computer
analysis.

RESULTS AND DISCUSSION

The analysis of methylation status of promoters of ERx, BRCAI, E-
cadherin, PIEN, and APC genes showed that in control K562 cells (i.e.,
cells growing without nucleoside analogues) promoters of all tested genes
were hypermethylated. Whereas in control MCF-7 cells only PTEN, BRCA1,
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Channels:

1 — control of digestion (Hpall) of non-methylated DNA from human placenta

8 — control of amplification of DNA from cells growing without drugs

2,4, and 6 — undigested DNA from cells treated with 2-CdA, F-ara-A and 5-aza-dCyd
respectively

3,5, and 7 — digested (Hpall) DNA from cells treated with 2-CdA, F-ara-A and 5-aza-dCyd

respectively

FIGURE 1 PTEN promoter; (a) K562 cells, (b) MCF-7 cells (lack of a band means that specific
sequences were non-methylated).

and APC promoters were hypermethylated. 2-CdA, F-ara-A and b5-aza-
dCyd completely reduced methylation of CpG sequences of analyzed
fragments of PTEN promoter (Figures la and 1b, channels 3, 5, 7)
and APC promoter (Figures 2a and 2b, channels 3, 5, 7) in both cell
lines.

Additionally, in K562 cells 5-aza-dCyd reduced methylation of CpG
sequences of promoters of other tested genes (i.e., ERx and E-cadherin,
except BRCAI promoter; results are not shown).

Our findings demonstrate that the action of 2-CdA, F-ara-A, and 5-aza-
dCyd leads to reduction of methylation of promoters of tumour suppressor
genes, which are important for normal development of breast cells. The
change of promoter methylation may bring about re-expression of tumour
suppressor genes and restoration of normal cell growth, which requires
confirmation by further studies.

a)

Channels:

1- control of digestion (Hpall) of non-methylated DNA from human placenta

8 — control of amplification of DNA from cells growing without drugs

2,4, and 6 — undigested DNA from cells treated with 2-CdA, F-ara-A and 5-aza-dCyd
respectively

3,5, and 7 — digested (Eco72I) DNA from cells treated with 2-CdA, F-ara-A and 5-aza-
dCyd respectively.

FIGURE 2 APC promoter; (a) K562 cells, (b) MCF-7 cells (lack of a band means that specific sequences
were non-methylated).
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