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5-Aza-2"-deoxycytidine Inhibits the Maintenance of Cancer Stem Cell in a Mouse Model of Breast
Cancer. Kyoung -Jin Nho, In-Sook Yang, Ran-Ju Kim', Soo-Rim Kim, ]eong—Ran Park’, Ji-Youn Jung’,
Sung-Dae Cho’ and Jeong-Seok Nam'. Center of Animal Care and Use ‘Lab. of Tumor Suppressor, Lee
Gil Ya Cancer and Diabetes Institute Gachon University of Medicine and Science Incheon 406-840, South
Korea, Dept of Companion and Laboratary Animal Science Kongju National University, Yesan 340-702, South
Korea, *Dept. of Oral Pathology, School of Dentistry, Chonbuk National University, Jeonju 561-756, South
Korea - Aberrant DNA methylation plays an important role in the development of cancer. It has been
reported recently that DNA hypermethylation is involved in the maintenance of cancer stem cells. The
present study was designed to test the hypothesis that the demethylating agent, 5-aza-2'-deoxycytidine
(AZA), can inhibit the potential for maintenance of cancer stem cells. To validate this hypothesis, we
used 4T1 syngeneic mouse models of breast cancer. The AZA pre-treated 4T1 cells showed a dramatic
inhibition of tumorsphere formation, compared to their counterparts in vifro In addition, the AZA
treatment significantly suppressed the expression of stem regulator genes, such as oct-4, nanog and
sox2, compared to counterparts i1 viva Therefore, selective inhibition of DNA methylation may be

useful for stem-specific cancer therapy.
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(Invitrogen, Grand Island, NY)o] 7} DMEM (Invitrogen)
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Fig, 1. Experimental protocol of the present study. 5x10* cancer
cells (4T1-luc) were inoculated into the m.f.p. of female
BALB/c mice. After inoculation, the mice were random-
ized into three treatment groups (7710). Vehicle control
group (Group 1) mice were treated with 0.2% DMSO and
treatment group (Group 2: 0.05 mg/kg B.W., Group 3:
0.1 mg/kg B.W.) mice were treated with AZA five times
per week ip. The mice were killed euthanized at three
weeks after inoculation.
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9] Superscrip Reverse Transcriptase (Invitrogen corporation,
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(ABI Biosystems, Foster City, CA)<} &7 ABI 7300 Real-
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Fig. 2. AZA treatment decreases cell viability in breast cancer
cells. 4T1-luc cells were plated in 96-well plates and
treated with various concentrations of AZA (0.1 uM -50
uM) in triplicate. After 72 hr incubation, optical density
was measured, as described in Materials and Methods.
The data are expressed as the relative ratio to the absorb-
ance of the untreated 4T1-luc cells, which was set at
100%. Three replicate measurements are included in a
single experiment. The data are expressed as means+SD
of 3 independent experiments. *, p<0.05 statistically sig-
nificant difference compared with counterparts. AZA,
5-Aza-2'-deoxycytidine.
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Fig. 3. AZA treatment reduces tumorsphere formation in breast
cancer cells. 4T1-luc cells were cultured in attachment
dishes with AZA (1 uM) for 3 days, and then plated in
low attachment plates for 7 days. The ability to form tu-
morspheres was determined, as described in Materials
and Methods. Tumorspheres were observed under in-
verted microscope (A) and quantified (B). Values repre-
sent mean*SD for 3 determinations. Scale bar, 100 pm.
CON, control; AZA, 5-Aza-2’-deoxycytidine.
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Fig. 4. AZA treatment inhibits the growth of primary tumor
in viva 4T1-luc cells (5x10%) were injected s.c. into m.f.p.
of BALB/c female mice. Mice were treated i.p. for three
weeks with 0.2% DMSO and AZA (0.05 mg/kg B.W,,
0.1 mg/kg BW.; five times per week i.p.). Animals were
imaged weekly for 3 weeks using an in vvo imaging
system (IVIS, Caliper, Alameda, CA). (A) Tumor growth
was monitored and quantified weekly by BLI and
measurements. (B) Images of representative mouse treat-
ed with AZA and vehicle. Image time range was from
1 sec to 10 min, and all images were normalized to 1
sec. , pR0.05 statistically significant difference compared
with counterparts. CON, control; AZA, 5-Aza-2-

deoxycytidine.
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Fig. 5. AZA treatment represses the expression of stem regulator
gene. RTQ-PCR analysis of stem transcription factors in
4T1-luc tumor tissues treated with AZA (0.1 mg/kg
BW.) and vehicle (0.2% DMSO). Values represent
mean+SD for 3 determinations. , p<0.05 statistically sig-
nificant difference compared with counterparts. NS, not
significant; CON, control; AZA, 5-Aza-2"-deoxycytidine.
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