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Introduction
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The gut microbiota play a key role in the health of
animals and humans. However, the dynamic properties
and stability of the microbiota are poorly understood.

We propose a regression technique for parameter
inference of a mechanistic model to describe the
temporal dynamics of these microbial communities.
The model could be used for measuring community
resilience against external perturbing factors, such as
antibiotic therapy.

Methodology

For model validation, we generated our own in silico
time-series data of microbial abundances, based on an
agent-based method that recreates the essential
characteristics of experimental data [1].

*  We successfully produced time-series data from
preliminary simulations that are qualitatively similar to
those measured from experiments.

Taxa ID

*  We implemented an external perturbation signal,
modelled as a periodic step function (Figure 1).

* For demonstrative purposes, the abundances of five
taxa were simulated: two received positive perturbation
(increased growth), two negative (increased mortality),
and the remaining one was unaffected.

* Figure 2 demonstrates the strong potential of our interval of 95 %.

Figure 2. Inference of the ground-truth parameters using Bayesian linear regression.
Yellow markers indicate the target/actual values, and the errors bars a confidence

regression technique for parameter estimation on real
data. This regression is also robust against noise.

The entire set of ‘self-interaction’ parameters are
inferred as negative, and the ‘growth rates’ as positive:
indicating a reliable fit to these data.
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* Mathematically modelling microbial dynamics is
valuable for predicting the long-term stability of the
gut microbiota in response to a wide variety of
perturbing factors.

*  Future work will explore the application of this
probabilistic regression technique to data that will be
obtained from an in vitro pig gut model that is subject
to perturbation.
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