Large-scale integrative analysis of fecal samples sequencing data
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Dysbiosis of the gut microbiota has been linked to
colorectal cancer (CRC)[1].

Alterations of human microRNAs (miRNAs) are also
implicated in CRC [2] and recent findings support a
crosstalk between gut microbiota and miRNAs released in
the gut lumen. Specifically, miRNAs detectable in feces
are released in the gut lumen by the epithelial cells, where
regulate microbial gene expression (Fig. 1A) [3].
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[1]). B) Overview of the study cohorts.

Background and methods

An integrative analysis of fecal shotgun metagenomic
sequencing and small RNA-Seq (sRNA-Seq) data of
ten European cohorts was
The study included 341 CRC

1,358 subjects from

performed (Fig. 1B).

patients,

subjects with

, 194

with non-tumoral gastrointestinal diseases (other GID),
and 628 healthy controls.

Figure 1. A) Representation of fecal miRNAs targeting microbial genes (adapted from
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Levels of fecal miRNAs and microbial species are

stable in time

Sequencing data from six healthy volunteers were investigated to evaluate overall miRnome and
microbiome stability over six months (Fig. 2A). PCA for these subjects clustered closely, reflecting
similar profiles, and suggesting low intra-subject variability and high stability of miRNA levels and

microbial abundance over time (Fig. B).
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Figure 2. A) Scheme depicting the workflow used to evaluate “%°% r
the fecal miRNA and microbial stability. B) Scatter plots
reporting the results of PCA based on miRNA levels (top) and .| “3"‘.
microbial abundance (bottom) form repeated samples. o e o

A network of miRNA-microbial associations
characterized CRC patients

Meta-correlation analysis was performed to asses the coherent and significant associations among study cohorts (R
meta package). Particularly, for each sample class, a random model was fitted to estimate the standardized correlation
coefficient using as input a set of defined correlations computed using Spearman method.

The analysis highlighted 161 significant (adj. p <0.05) miRNA-microbial species associations across sample classes
and cohorts, mainly negative and in CRC (Fig. 4A-B). The set of mostly connected species included oral species (Fig.
4C), whose associations with fecal miRNAs differed between healthy subjects and CRC patients (Fig. 4D).
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Fecal miIRNAs associated with microbial diversity

Trend test analysis identified miRNAs associated with CRC progression. Then, an age-, sex-, and
cohort-adjusted linear model was fitted to remove confounding and reduce cohort effects, yielding 50

CRC progression-specific miRNAs. Meta-correlation anal

associations between late-stage CRC-linked miRNAs, oral bacterial abundance, and microbial
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Figure 3. A) Volcano plot showing the miRNAs associated with disease progression. B) Box plots
reporting two examples of miRNAs with a significant trend. C) Dot plot showing the correlation

between selected miRNAs and microbial diveristy metrics.
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Conclusions

e Levels of fecal mMiRNAs and microbial
species distinguished single healthy

Next steps

e Find candidate miRNA targets in the
microbial transcriptome
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Figure 4. A) Upset plot of identified associations. B) Forest plot showing the top 10 significant associations in each
sample class. C) Bar plot showing the top 10 correlated species (bold refers to oral species). D) miRNA-microbial
species association network in healthy controls (left) and CRC patients (right).

subjects and were stable over time
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