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Role of the endoplasmic reticulum in overexpression of fungal drug efflux pump
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In this study, | investigated the relationship between endoplasmic reticulum
stress, its response, and drug efflux pumps that contribute to drug resistance in fungi, using a
model antifungal drug, n-dodecanol, whose efflux by pumps is the cause of resistance in
Saccharomyces cerevisiae. The analysis revealed that dodecanol produced reactive oxygen species in
the yeast, and these reactive oxygen species induced endoplasmic reticulum stress. In addition,
experiments using a strain lacking IRE1l, a gene that initiates a response to relieve endoplasmic
reticulum stress, revealed that the endoplasmic reticulum stress response probably restricted the
drug resistance against dodecanol in the yeast by decreasing the expression level of the drug efflux
pump PDR5 and the efflux of dodecanol.
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2 (a). Irelp subcellular localization visualized by GFP.
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[ 1. Effects of dodecanol, vitamin E and their combination on the
ROS production in S. cerevisiae BY4741 cells.

S. cerevisiae BY4741 cells were pre-incubated in YPD liquid medium
supplemented with 20 mM DCFH-DA at 30°C for 30 min. Following the pre-
incubation, 31 uM dodecanol, 31 pM vitamin E or their combination were
added to the culture medium. Data are means * standard deviations of 3
independent experiments.

Q
(=]

N [} ®
S S S

Ratio of cells with oligomerized Ire1p
(%)
3

o |
Dodecanol - O - @] DTT
Vitamin E - - O O

[® 2 (b). Effects of vitamin E on Irelp oligomerization in the ER
membrane induced by dodecanol.

S. cerevisiae Ire1-GFP ubated in minimal liquid

medium at 30°C in the 0 drug, 31 uM dodecanol, 31 uM
vitas E, 31 uM dodec | + 31 uM vitamin E or 5 mM DTT for 2 h.
After the incubation, GFP-Irelp in the ER membrane were visualized using
fluorescence microscopy. More than 200 cells were selected at random to
calculate the percentage of Irelp-oligomerized cells among the total cells.
Data are means * standard deviations of 3 independent experiments.
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[ 3 (a). Sensitivity to dodecanol in S. cerevisiae irelA cells. Dodecanol (uM)

[ 3 (b). Effect of dodecanol on the ROS production in irelA cells.
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[ 4 (a). Efflux of rhodamine 6G from S. cerevisiae ireld cells.

[ 4 (b). Relative expression of PDR1, PDR3 and PDRS in irelA
and their parental strain.

erevisiae BY4741 cells of pares lI(BY474I) and irelA cells were
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