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Analysis of the Elect of Soybean Isoflavones on the Function of BRCAL in
Cancer Prevention and Therapy

Risa KASHIWAGI, Ayako MATSUZAWA, Emiko MASEKI, Shun SHIBATA,
Yumiko FURUKAWA and Natsuko CHIBA

Department of Molecular Immunology Institute of Development,
Aging and Cancer, Tohoku University, Sendai 981-8575

ABSTRACT

The Breast cancer-associated gene 1 (BRCAI1) is the most frequently mutated
tumor suppressor gene found in familial breast cancers. The risk of breast cancer
developing is about 80% in carriers of BRCAI mutation. Although somatic BRCA1
mutations are rarely observed in sporadic breast cancer, the expression of BRCA1
is down regulated in sporadic breast cancer. Furthermore, gene expression analysis
revealed that basal-like subtypes show a profile similar to that of BRCA1-related
cancers. Therefore, lower expression or function of BRCAL is thought be an
important contributing factor in sporadic cancers. In Eastern countries, the risk of
breast cancer is lower than in Western countries. A number of studies have shown
that this reduced risk may be associated with a high amount of soy consumption.
The active inhibitory components of soy are thought to be isoflavones, such as
genistein. Recently, it has been reported that genistein inhibits cell proliferation
through activation of DNA damage checkpoints, cell cycle arrest, and mitotic
catastrophe in BRCAI-deficient cells. Here, we report that genistein inhibits the
accumulation of BRCAL and other DNA repair factors at the DNA lesions induced
by laser micro-irradiation. These findings suggest that genistein suppresses the
cellular response to DNA damage. Recently, we have identified a novel BRCA1-
associated protein by proteomic study and found that this molecule is localized
at the centrosome in interphase, at the spindle poles in the mitotic phase, and at
the midbody in cytokinesis. We have established cells that express siRNA of this
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molecule. Treatment of the cells with genistein significantly increased the multi-
nuclear cells, suggesting that genistein abolish cytokinesis in these molecule-
deficient cells. This indicates that genistein affects the BRCA1l-related cellular
function in the DNA damage response and the regulation of mitosis. Soy Protein

Research, Japan 13, 120-124, 2010.

Key words : isoflavone, genistein, BRCA1, DNA repair, cell cycle regulation
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Fig. 1. Elect of genistein on the accumulation of GFP-

tagged BRCA1 at laser-irradiated sites. A.
Accumulation of GFP-tagged BRCAL in Saos-2
cells in the presence or absence of genistein. B.
Kinetics of GFP-tagged BRCA1 accumulation
after laser irradiation in Saos-2 cells in the
presence or absence of genistein.
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Fig. 2. Effect of genistein on the accumulation of
GFP-tagged Ku80 at laser-irradiated sites. A.
Accumulation of GFP-tagged Ku80 in Saos-2
cells in the presence or absence of genistein.
B. Kinetics of GFP-tagged Ku80 accumulation
after laser irradiation in Saos-2 cells in the
presence or absence of genistein.
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Fig. 3. Effect of genistein on the production of multi-nuclear HeLa cells that express stably control or BIP

siRNA. Cells were treated with DMSO or genistein, fixed, and stained with DAPI. The multi-nuclear
cells and mono-nuclear cells were counted and the percentages of multi-nuclear cells were scored. At
least 500 cells were counted in each experiment. Data represent the means and standard deviation of at
least three independent experiments.
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