
Mining World Gut Metagenomes for Trends in Human Mycobiome Composition

● The microbiome- the collection of microbes 
(bacteria, archaea, viruses, protozoa and fungi) 
inhabiting the human body, plays indispensable 
roles in physiology.[1,2,3] 

● Vast majority of current literature concerns the 
compositions and dynamics of the bacterial 
component.[1,2,3]

● Fungal fraction of the microbiome (mycobiome) 
receive considerably less attention, but the fungal 
component of the microbiome (the mycobiome), 
also plays a determining role host health, having 
been implicated in Crohn's, IBS, and mental health 
in humans.[1,2,3,4]

● UROP aim was to characterize the mycobiome of 
various world populations, but due to computation 
complications I was only able to characterize a 
Chinese cohort.

Background

Workflow
Figure 2. Principal Coordinate Analysis of Chinese Mycobiome 
Composition.Clustering to the left can be seen. Most samples vary 
similarly, but a wide range of variation is visible in a smear along PCo1, 
perhaps attributed to large variability in Ganoderma presence.

Results: Composition of Chinese 
Mycobiome

● I will start from scratch using a suite of software 
packages designed to handle metagenomic data:

● Host removal and basic quality processing using 
Kneaddata, profiling with Kraken2 and Bracken, 
generate a picture of who is there using R. If I want 
to take it further I might look at gene families to see 
what these communities are doing with MetaCyc

Further Steps

Discussion
The mycobiome is constantly in flux, largely consisting 

of transient members primarily resulting from diet or 
environmental exposure rather than members exhibiting 
prolonged colonisation. Despite this fact, the mycobiome 
has been implicated in human health and disease, with 
dysbiosis associating with worsened health. Characterizing 
how the mycobiome varies within and between populations 
is critical to elucidating their role in physiology and health. 

Through my UROP, I found large variability within the 
size (Fig 1) and composition (Fig. 2) of the Chinese 
mycobiome, with interesting patterns in the concentrations 
of Ganoderma, as I expected. Going forward I plan to use 
more apt methodology in order to compare mycobiome 
composition across world populations in order to elucidate 
trends resulting from environment and typical diet.

Candida albicans, a usually commensal, sometimes 
opportunistic pathogen, was the primary ASV identified 
across most samples, but the largest proportion of reads 
were from unidentified fungi (Fig. 3). Ganoderma 
sichuanense, a local species of medicinal mushroom, had 
very high abundance across a subset of the sample. Next in 
prevalence was the genus Aspergillus, common molds, 
many identified as crop pathogens and present in the 
Chinese environment. As to be expected, there was high 
heterogeneity to be found in the Chinese mycobiome.

Figure 1. Shannon Diversity across Chinese samples. It is clear that 
fungal richness varies greatly across samples, which is to be expected. 
The mycobiome consists of fungi present only transiently, and is 
constantly in flux.

Figure 3. Heatmap of ASVs across Chinese samples.
Candida, a common commensal/pathogenic yeast, is the most prevalent 
genus across sample. High variability is present, however a small 
grouping of samples show high Ganoderma sichuanense relative 
abundance, likely due to consumption in teas and powders as immune 
boosting  traditional medicine. The largest “ASV” by far however is 
unknown fungi.
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