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Research progress on the composition and function of
extracellular vesicles of Candida albicans

WEI Yu , CHENG Lei , REN Biao

State Key Laboratory of Oral Diseases, National Clinical Research Center for Oral Diseases, Department of
Operative Dentistry and Endodontics, West China Hospital of Stomatology, Sichuan University, Chengdu 610000,
Sichuan, China

Abstract: Candidiasis refers to the acute, subacute or chronic infection caused by Candida, which
usually involves the skin and mucosa, as well as internal organs and various system organs, and can
cause serious consequences. It is a deep mycosis with the highest incidence at present. Candida
albicans is one of the most common opportunistic pathogenic fungi in Candida species. Recently, more
and more studies have confirmed that the extracellular vesicles of Candida albicans play an important
role in its pathogenicity. They are involved in the transport of important proteins and genetic materials,
influence the drug resistance of Candida albicans, and communicate with host cells to mediate the
inflammatory and immune responses of the host. Some studies have shown that extracellular vesicles
have immune activity and can be used as a vaccine preparation. Therefore, this paper reviews the
composition and function of extracellular vesicles of Candida albicans in order to provide reference for

further research in the future.

Keywords: Candida albicans; extracellular vesicles; protein; lipid; inflammatory response; immune

response
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Table 1 Advances in fungal extracellular vesicles

Year Key findings

1972 Gibson et al. have shown the presence of EVs in fungi

1977 Chigalaichik et al. first used the term “extracellular vesicle” in fungi

1990 Anderson et al. first found EV in Candida albicans

2007 Rodrigues et al. were the first to isolate EV from fungi

2008 Rodrigues et al. proposed three mechanisms for transport of EVs across cell walls
2013 Raposo et al. began to recognize EV as an intercellular communication mechanism
2015 Peres et al. demonstrated that EV mediated fungal RNA output

Gil-Bona et al. found that EV was the transport carrier of Candida albicans protein

Vargas et al. proved that Candida albicans EV had immunoactivity

Wolf et al. found that lipid biosynthesis genes could affect the morphology, composition and immune activity of

Candida albicans EV

2018 Robert et al. found that EV had an effect on the drug resistance of Candida albicans
Zamith et al. found that EV mediates the interaction between Candida albicans and host cells
2019 Klara et al. conducted virulence factor analysis on Candida albicans EV
2020 Dawson et al. found that Claudin SUR7 family proteins can be used as a marker protein of Candida albicans EV

Halder et al. found that Candida albicans can induce monocytes to produce EVs transporting TGF-$1

Vargas et al. found that Candida albicans EV could be used as a stable vaccine preparation
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1. The accumulation of EV
creates a directional turgor
pressure between the cell membrane
and the cell wall, forcing EV through
the cell wall.

2. EV carries cell wall Qo ° y
degrading enzymes
that degrade cell wall.

3. EV travels outside the () _ \
cell through protein o
channels in the cell wall. [ ]
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Possible mechanisms by which EVs pass through cell walls.
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Table 2 EV composition and its main functions

Key component Main function

Lipid Affects secretion, size and composition of EV contents

Nucleic acid

Protein

It is the key of information communication and pathogenesis between cells

It is related to the pathogenesis, cell structure and cell metabolism of Candida albicans, and is involved

in biofilm formation, tissue invasion and immune escape of Candida albicans
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