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Yeast dietary fiber regulates arsenic-induced apoptosis in yeast
cells by modulating the antioxidant system

WU Lihua“, GE Wenjun, YAO Xia, DONG Weiling, ZHAO Wenjing

College of Biological Sciences and Technology, Taiyuan Normal University, Jinzhong, Shanxi, China

Abstract: [Objective] To investigate the effect of yeast dietary fiber (YDF) on arsenic-induced
apoptosis in Saccharomyces cerevisiae and decipher the possible mechanism. [Methods] The
relative survival rate, apoptosis, and antioxidant indicators were determined by the spread plate
method, spectrophotometry, fluorescence microscopy, and RT-qPCR. [Results] The exposure to
arsenic significantly decreased the relative survival rate, elevated the intracellular reactive oxygen
species (ROS) and malondialdehyde (MDA) levels, and induced apoptosis. However, in the
presence of YDF (0.5 mg/mL or 1.0 mg/mL) and arsenic, the arsenic-induced toxic effects were
effectively attenuated, which was evidenced by increases in the relative survival rate, content of
glutathione, activities of superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase
(GPX), and relative expression of antioxidant enzyme genes (SODI, CTAI, CTTI, and GPX2).
Moreover, the treatment with both YDF and arsenic lowered the ROS and the MDA levels,
significantly down-regulated the relative expression levels of pro-apoptotic genes (AIF1, NMAIII,
and NUCI), and significantly reduced apoptotic cells compared with the treatment with arsenic
alone. [Conclusion] YDF regulates the antioxidant system to attenuate the arsenic-induced
cytotoxicity, thereby alleviating the arsenic-induced apoptosis.

Keywords: yeast dietary fiber; Saccharomyces cerevisiae; sodium arsenite; apoptosis; antioxidant
system
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%1 RI-qPCR3|#)
Table 1  Primers for RT-qPCR

Gene name  Primer sequences (5—3")

ACTI F: TACTCTTTCTCCACCACTGCTGA
R: CTTGACCATCTGGAAGTTCGTAG

SOD1 F: CGAGCCAACCACTGTCTCTT
R: ACGTTACCCATGTCACCGAC
GPX2 F: TAATGTTGCCTCCAAGTGCG
R: GTTCATCAGAGCCCGGTTCC
CTAI F: GTTCTGGTGCCTTCGGCTAT
R: GAATTTGGTGGCAAACCCCC
CTTI F: CATGCCAAAGGTGGTGGTTG
R: CAGTCATGGTTCCCCCACTC
AIF1 F: GCTGGTGTGTTTGGTGTGTC
R: TAACGGCAGGATCGACTTGG
NMAII F: AGTTTGGCTAAGGTCGGCTC
R: TTGAACCGCCAGAAGCAGAT
NUCI F: AGAGGATATTGCTGTCGCGG

R: GTTTGATCGCCGCGTTAGAG
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Figure 1 Effect of YDF on relative survival rate in

yeast cells under arsenic stress. Bars with different
lowercase letters indicate that the same index is
significantly different (P<0.05).
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Figure 2  Effect of YDF on sodium arsenite-induced oxidative damage in yeast cells. A: The level of

intracellular ROS; B: MDA content. Bars with different lowercase letters indicate that the same index is
significantly different (P<0.05).
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Figure 3  Effect of YDF on antioxidant enzymes and GSH content in yeast cells under arsenic stress. A: SOD
activity; B: CAT activity; C: GPX activity; D: GSH content. Bars with different lowercase letters indicate that the
same index is significantly different (P<0.05).
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Figure 4 Effect of YDF on relative expression of antioxidant enzyme genes in yeast cells under arsenic stress.
A: SODI; B: GPX2; C: CTAI; D: CITI. Bars with different lowercase letters indicate that the same index is

significantly different (P<0.05).
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Figure 5 Effect of YDF on apoptosis in yeast cells under arsenic stress.
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Figure 6 Effect of YDF on relative expression of pro-apoptotic genes in yeast cells under arsenic stress. A:
AIFI; B: NMAIII; C: NUCI. Bars with different lowercase letters indicate that the same index is significantly
different (P<0.05).
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