
Results
§ The study recruited 21 participants that matched inclusion criteria (14 females, 7 males). 

§ In total, 88 fungal isolates from 21 study participants were cultured. The majority of isolates (93 %)
were sub-cultured from SDA plates supplemented with chloramphenicol and gentamicin, mainly under
aerobic or near-anaerobic rather than totally anaerobic conditions.

§ Pure cultures were not able to be isolated for 3 fungal species in the study, (one mould and two
yeasts). Negative control plates showed no sign of contamination.

Introduction
§ Research on the gut microbiome has focused predominantly on bacteria, even though fungi have been

reported from the human faeces since the early 20th century (1).

§ Fungi are estimated to account for only 0.01 – 0.1 % of the faecal metagenome (2,3), typically
dominated by Candida and Saccharomyces (4,5). Despite their alleged low abundance, a fungal cell is
typically 100-fold larger than a bacterial cell, representing a greater overall biomass than that implied
by genomic data (6,7).

§ Different gut mycobiome profiles have been found in people from different countries (8), and climate
is known to affect the colonisation ability of fungi (2). Fungi are ubiquitous in the environment (9);
with diet appearing to have the strongest correlation with gut mycobial composition (10-14).

§ The link between fungal taxa and obesity has been explored solely in a small cohort by Rodriguez et
al., concluding that a decrease in fungal biodiversity, but not overall abundance, may help to
differentiate between obese and healthy individuals, and discriminate those with poor glucose and
lipid metabolism (7).
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Aims
The diversity of the healthy human gut mycobiome in New Zealand population has not been previously
explored. Our aim was to culture fungi from faeces of healthy individuals under conditions analogous to
the human gut.

Methods
Eligibility criteria for recruitment:
(1) Overall good health status; (2) Body Mass Index (BMI) <25 kg/m2, (3) Aged 18 – 75 years; 
(4) No use of long-term medications, probiotics, antifungal or antibiotic preparations, over-the-counter
supplements, contraceptives, laxatives or any other preparations known to have an effect on the gut;
(5) No gastrointestinal illness in the previous two weeks; (6) No history of severe gastrointestinal disease

Conclusions
§ By culturing fungi at body temperature in anaerobic or near-anaerobic darkness, our results

reflect fungi that are more likely to be active in the gut, and hence be regarded as
autochthonous (resident).

§ Comparison with previous studies shows consistency with the molecular identification results.

§ Candida albicans was the most prevalent species cultured from 52 % of the healthy human
faeces in our study, which is consistent with this taxon being the most commonly reported
worldwide, and with the predicted Candida albicans carriage rates of 30-60 % in the healthy
human gut (4).

§ Six species previously unreported from the healthy human gut by other researchers were
identified in this study. Candida bracarensis, Coniochaeta hoffmannii, Hanseniaspora
pseudoguilliermondii, Aspergillus foetidus, Aspergillus tubingensis, and Paecilomyces
dactylethromorphus were all cultured from single individuals in our study.

§ Exophiala dermatitidis was cultured from three participants in our study, but has been
reported only by Nash et al. (2) using culture-independent methods, suggesting the black
yeast may be more prevalent in the healthy human gut of urban New Zealand residents,
although the sample size is too small to be certain.

3
3
3
3
3
3

4
4
4
4
4
4

5
5
5

6
6
6
6
6
6

7
7

13

Yarrowia lipolytica
Saccharomycetales sp.

Cyberlindnera jadinii
Cladosporium cladosporioides

Candida orthopsilosis
Candida dubliniensis
Trichosporon asahii

Rhodotorula mucilaginosa
Penicillium roqueforti

Malassezia pachydermatis
Malassezia globosa

Aspergillus versicolor
Geotrichum candidum

Debaryomyces hansenii
Aspergillus niger

Malassezia restricta
Galactomyces geotrichum

Clavispora lusitaniae
Candida tropicalis
Candida glabrata

Candida acidothermophilum
Saccharomyces cerevisiae

Candida parapsilosis
Candida albicans

§ Fifteen studies spanning from
1917 - 2018 (including a study on
fossilised faeces) have reported 315
different fungal species detected
with culture-independent and
culture-dependent methods from
healthy human faeces.

§ Although ~87 % of the fungi
detected from the human gut have
been reported only from single
studies, some species are more
commonly encountered than others
(Figure 1), suggesting the existence
of a resident human gut mycobiome.

§ But few studies have attempted to
determine which fungi are likely to
be active in the human gut, and
which are transient. Many fungi are
unable to grow at physiological
(37 oC) temperatures.

Figure 1. The most prevalent fungal species detected in 
human faeces. Numbers represent the individual studies.

§ Overall, 20 different fungi were
detected in the study cohort:
14 different yeasts and five different
moulds were identified to species
level, and one mould to the genus
levels (Figure 2).

§ The number of fungi isolated and
identified from study participants
varied across the cohort. Two
individuals (both females) showed
the same fungal profile.

§ The greatest number of different
fungi cultured from a single
participant was six. No fungi were
isolated from 3 study participants.

§ There was no correlation observed
between the number of fungal
species cultured from an individual
and gender.
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Figure 3. Exophiala dermatitidis growth on separate SDA plates without antibiotics under aerobic conditions (A) day four;
(B) day eight; and (C) day 21. (D) Microscopic appearance under 400x magnification: single round to oval yeast cells, some
pigmented cell walls. The change in brown colour intensity of the colonies to deep black, were observed with increasing
length of incubation, due to the production of melanin as a protective mechanisms against environmental stresses (15).
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Figure 2. Prevalence of fungal species in the faecal samples 
volunteered by the study cohort of 21 NZ individuals.




