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Context

In the rising research area of microbiota-associated health outcomes, clinical researchers have
to deal with the critical choice of the analytic technique used to characterize patients’ microbiota. This
choice is usually binary, with metabarcoding, a low-cost and an efficient way to identify and quantify
organisms present in an ecosystem (taxonomic profiles) which has a limited resolution and suffers
from well known biases (amplification biases, variation in copy numbers, etc), and whole genome
sequencing (WGS), which offers deep insights about both taxonomic and functional profiles but is
much more expensive (about 10 times the cost of metabarcoding) and produces data massively more
complex to analyse.

Due to a huge inter-patient variability, large cohorts are needed to extract reliable information.
Thus, a large majority of studies are carried out using metabarcoding techniques. Shallow WGS (WGS
at very low sequencing depth, down to 500 K reads/sample) is one of the techniques that could fit
into this technological gap : a recently published paper [I] demonstrated the huge potential of this
approach but left many important questions unanswered.

Materials & Methods

Using several public human gut microbiota datasets, covering several diseases and health conditions
[2,3,1] we evaluated the information content of deep and shallow WGS. In order to do so, we subsampled
in each dataset the reads at several sequencing depths, down to 10K reads/sample. Using Unified
Human Gut Genome [5] as reference database, we compared two aligners (BWA MEM, bowtie2 )
and a k-mer based method (kraken2). We also focused on assessing how redistributing ambiguously
mapped reads could enhance the profiles at critical sequencing depths. We assessed how low-depth
sequencing degrades (i) the taxonomic profile and (ii) downstream statistical analysis (here biomarker
discovery and diagnosis ability).

Results

Our preliminary results indicate that the taxonomic profiles seem to be robust at low sequencing
depth. As expected, relatively abundant populations are less impacted than rare ones. Diagnosis-
like classifications, often focused on relatively abundant populations, don’t seem to be impacted by
sequencing depth. Further investigations are needed to identify in which contexts shallow sequencing
is enough to characterize an ecosystem and discriminate patients regarding to clinical outcomes.
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