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This study investigated how two NADPH oxidase genes from Candida species
contribute to the interplay between fungi and hepatocytes and involve In oxidative stress responses.
Our results demonstrated CgNOX1 in Candida glabrata plays important roles in fungal ROS production,
the response to oxidative stress and ferric reductase activity as well as affects the production of
inflammatory cytokines in hepatocytes following C. glabrata infection. In Candida albicans, CaCFL11
showed enhanced expression under the co-culture with hepatocytes, resulting in ROS production. By
using a GFP reporter system, the regulation of CaCFL11 promoters was studied during co-incubation
with hepatocytes and under oxidative stress. Our results suggested CaCFL1l upstream region from -200
bp to the start codon was essential for transcriptional regulation.
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Pathogenic Candida species which are the most common causes of invasive fungal infection
worldwide can invade gastrointestinal mucosa and reach liver to cause serious systemic
inflammation. By co-incubating the Candida cells with human hepatic cell line (HC cells),
the induction of nuclear transglutaminase (TG) activity in HC cells has been reported to
result in hepatocyte death. Therefore, understanding the interaction between Candida
virulence factor and host response is of great importance. Our previous studies showed the
expression levels of NADPH oxidases (Nox) genes were evaluated in Candida species, which
resulted in the generation of fungal ROS after co-incubation with HC cells. These suggested
that generation of ROS is one Candida virulence factor which is responsible for the induction
of hepatocyte death. However, the detail functions of fungal Nox during infection and
processes about how do the fungal ROS effect on the induction of hepatocyte death are still

unknown.

The aim of this study is to explore the molecular mechanism of fungal ROS production during
infection on human hepatic cells, by identifying the roles of Candida NOX genes in fungal ROS

production and the responses by hepatic immune systems.

The expression levels of NOX family genes were screened by real-time PCR when co-incubated with
HC cells and single incubation, respectively. The genes whose expression are significantly enhanced
during co-incubation with HC cells were investigated in further research. By using these gene
disrupted mutants, the roles of these genes were studied during fungal ROS production. Green
fluorescent protein (GFP) was tagged as a reporter gene to identify the transcription factors which
regul ate the transcription of NOX genesin Candida species during infection. The relative experiments
were conducted by fluorescence intensity detection and confocal microscopy assays. To study the
responses of hepatic immune system, the expression levels of relative cytokines in HC cells were
detected when co-incubated with fungi, comparing with single incubation. The protein levels were
confirmed by western blotting and EL1SA assays. Antifungal susceptibility test was also performed to

study the effect of natural product curcumin on C. albicans.

This study investigated how two NADPH oxidase genes from Candida species contribute to the
interplay between fungi and hepatocytes and involve in oxidative stress responses. Our results
demonstrated CgNOX1 in Candida glabrata plays important roles in fungal ROS production, the

response to oxidative stress and ferric reductase activity as well as affects the production of



inflammatory cytokines in hepatocytes following C. glabrata infection. It also contributes to the
induction of host TG activity during co-incubation with human hepatic cells and the fungus, which
may be mediated by the production of fungal ROS.

In Candida albicans, CaCFL11 showed enhanced expression under the co-culture with hepatocytes,
resulting in ROS production. It plays a crucia role during co-incubation with hepatocytes and under
oxidative stress response. By using a GFP reporter system, the regulation of CaCFL11 promoters was
studied during co-incubation with hepatocytes and under oxidative stress. Our results suggested

CaCFL11 upstream region from -200 bp to the start codon was essential for transcriptional regulation.

On the other hand, our study on antifungal drug resistance showed the natural product curcumin
affected the function of heat shock protein 90 (Hsp90) and drug efflux pump activity of multidrug

transporter protein Cdrlin C. albicans.



Yean Sheng Lee, Xinyue Chen, Tria Widiasih Widiyanto, Kanami Orihara, Hiroyuki Shibata and 12
Susumu Kajiwara

Curcumin affects function of Hsp90 and drug efflux pump of Candida albicans 2022

Frontiers in Cellular and Infection Microbiology -

DOl
10.3389/fcimb.2022.944611

Maoyi Lin, Yao Huang, Kanami Orihara, Hiroji Chibana, Susumu Kajiwara and Xinyue Chen 10

A Putative NADPH Oxidase Gene in Unicellular Pathogenic Candida glabrata Is Required for Fungal 2023
ROS Production and Oxidative Stress Response

Journal of Fungi 16

DOl
10.3390/j0110010016

2 0 1

Maoyi Lin, Maho Shirai, Xinyue Chen, Kanami Orihara, Susumu Kajiwara

Analysis of hepatocyte apoptosis induction mechanism by pathogenic fungus Candida species

The 95th Annual Meeting of the Japanese Biochemical Society

2022

Xinyue Chen, Yao Huang, Hiroji Chibana, Kanami Orihara, Susumu Kajiwara

Roles of a putative NADPH oxidase gene in Candida glabrata

19th Asia Pacific Congress of Clinical Microbiology and Infection

2023







