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Abstract

Synthetic ecology studies are on the rise [1]. As synthetic microbial communities allow us
to validate specific microbial hypotheses, they have become exceedingly more popular over the
past few years [2–4]. However, we still lack an unbiased method for quantifying the community
composition in function of certain ecological questions. Recently, our group has been able to
retrieve the community composition of low-complexity synthetic bacterial communities using a
combination of flow cytometry and supervised machine learning methods [5]. Flow cytometry
is a high-throughput technology, able to give a multivariate phenotypic description of a single
cell based on scatter and fluorescence information. As flow cytometry is capable of measuring
more than thousands of cells per second, this high-throughput method lends itself to the use of
sophisticated predictive models in order to discriminate between bacterial populations.

We have shown that bacterial cultures of varying taxonomic identity can be identified phe-
notypically using flow cytometry [5]. For low-complexity communities, single cells can be
identified with an accuracy higher than 90% for more than half of the communities on a low-
end cytometer. A recent study reported that the identification capacity is even better when
biological replicates were analyzed on a high-end cytometer [6]. These properties are indepen-
dent from the microbial community at hand, which means that they can be further exploited
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for future experiments. These results motivate that flow cytometry has not yet reached its full
potential for synthetic microbiology. Therefore, we propose a data-driven approach to develop
and improve identification methods for microbial flow cytometric analyses. This will allow us
to use flow cytometry to its full capacity and to characterize synthetic microbial communities
up to high precision.
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