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Table 1

The strains and plasmids used in this study

strains and plasmids genotype

source

BWP17 ura3A: : A\imm434 /ura3A: : XimmA434 hisl : thisG/hisl : :hisG  arg4: :hisG/arg4: : hisG Dana Davis
DAY609 BWP17 strain but firl : :ARG4 /firl : : URA3 Dana Davis
NKF2 BWP17 strain but frpl : :ARG4 /frpl : : URA3-dpl200 Dana Davis
NKF3 BWP17 strain but frel0: :ARG4 /frel0 : : URA3 dpl200 Dana Davis
NKF4 BWPI17 strain but FRE2/ fre2::ARG4 This study
NKF5 BWPI17 strain but FRE2/ fre2: : URA3-dpl200 This study
NKF6 BWP17 strain but fre2: :ARG4 /fre2 : : URA3 -dpl200 This study
NKF7 BWP17 strain but frel0: :ARG4 /frel0: : dpl200 FRE2/fre2: : URA3-dpl200 This study
NKF8 BWP17 strain but frel0: :ARG4 /frel0: : dpl200 fre2:: URA3-dpl200 /fre2 : : dpl200 This study
NKF37 BWP17 strain but FRP1/FRP1-GFP: : URA3 This study
pDDB57 Containing URA3 marker, Amp” Dana Davis
pRS-ARG4 ASpel Containing ARG4 marker, Amp" Dana Davis
pDDB373 Containing GFP marker, Amp" Dana Davis

R2 APRRIPAEARSY

Table 2 Primers used in this study

primer name Sequence (5°—3")

GCAACTAACTTGTCGATTTTATTGTACAATTTTCAACACCAAGAAGAGTTTCCTAAATCATTTCCCAGTCACGACGTT
CAACATGTGACAAGTCTTGTTTGATTTTTGAAACAAAAGAGTTTTGAGGTGATTCAACTGGTGGAATTGTGAGCGGATA

CAAACATCATTGTCAAAGTGCTAGAAGGGTGAAAGGTGCACCGGAAGTGTATTGTTATACAGAGTCGTTTGGTGGTGGTT

TCTTCTTGGAAAAGAACCTGCCTGCCTTTCTTACCAATCAATTGGTACTTTAACATTGCTGAAAGAAAAAGTTGTCTAGAA

FRE2-5~ TCAGTTAATAACTTTCTTGC
FRE2-3~ TGATACATGATAAAAGTTGC
FRE10-5~ TCCCTTCAGTACAAGCCCTC
FRE103~ AGTGATGAATCAATAGTTGC
TEF1-5- ATAGTCATAATCAATCATGGGT
TEF13~ CTTACATAATATTCAACTAGC
FRE2-5DR
FRE23DR
FRE2-5det GCATATTACGGATAATCAAC
FRE2-3det AAGGTAACTAACAATCCCAG
FRP15GFP

CTAAAGGTGAAGAATTATT
FRP13GFP

GGACCACCTTTGATTG
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Figure 1. Northern blot analyses of FRE10 and FRE2 in iron deficiency

responses. The expression levels of TEF1 gene were used as the positive

control.
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Figure 2. Ferric reductase activity in C. albicans wild-type, fre2A/A, frel0A/A and frplA/A mutants. A: Colonies of different strains were overlaid with
the agarose containing 0. 1% TTC, and incubated for the indicated times. The firlA/A mutant was used as a control because of its defective in iron

uptake. B: Quantitative ferric reductase activity was measured as described in Materials and Methods.
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Figure 3. Sensitivity of C. albicans wildtype and mutant strains to different pH and iron-deficient conditions.
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DIC

Frpl1-GFP »,

GFP

4. BRHE Frpl EAMARFE EMN

Figure 4. Localization of Frpl -GFP in C. albicans. The fixed cells with or without Frpl -GFP fusion were washed, and examined with a confocal laser

scanning microscopy (LEICA, TCS-SP5). Black arrows indicate the vacuole. DIC, differential interference contrast.
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Characterization of Candida albicans ferric reductase
genes in response to environmental stresses

Ning Xu, Yong Liang, Xinxin Cheng, Kefan Qian, Qilin Yu, Mingchun Li
Key Laboratory of Molecular Microbiology and Technology, Ministry of Education, Department of Microbiology, Nankai
University, Tianjin 300071, China

Abstract: [Objective] Ferric reductases play a central role in iron acquisition and mobilization in C. albicans. This study
focuses on stress response strategies exhibited by several ferric reductase genes through function and expression analyses.
[Methods] Northern blot analysis was used to examine ferric reductase genes expression levels in different iron
deficiency. We constructed ferric reductase-null mutants by a PCR-based homologous recombination, and examined the
effects of gene deletion on cell-surface ferric reductase activity and growth ability under different conditions. Sub-cellular
localization of Frpl -GFP fusion was imaged and analyzed by confocal laser scanning fluorescence microscopy. [Results]
FRE10 was highly expressed at acidic pH, compared to that at alkaline pH, whereas the expression of FRE2 was just the
opposite. Deletion of FRE10 resulted in a significant decreased surface reductase activity at acidic pH, with 75. 5% down-
regulation compared to wild-type levels. The fre2A/A mutant showed significantly attenuated growth ability and cell-
surface ferric reductase activity at alkaline pH. Sub-cellular localization revealed that the green fluorescence was
accumulated in the vacuoles. [Conclusion] The expression of both FRE10 and FRE2 is induced in a pH-dependent
manner. FRE2 encodes a major cell surface ferric reductase under alkaline pH condition. Frpl localizes to the vacuole,
and might support mobilization and transport of vacuolar ferric iron stores.
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