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All animals and plants are associated to a huge number of microbes 
that live together with them or even within them. These microbes often 
have fundamental roles in the functioning of their hosts, from metabo-
lic functions to defense against diseases. In many cases, a disease micro-
biome seems distinct from a healthy one. This multi-stability of micro-
biomes can be understood in terms of game theoretical models that 
describe the interactions between microbes, but it is challenging to as-
sess the associated parameters from experimental data. On the other 
hand, many microbes will randomly vary in their abundance, such that 
stochastic models are more appropriate to describe them. In the most ex-
treme case of neutral models, it is assumed that all microbes are identi-
cal. Such neutral models are widely used in theoretical ecology and they 
can be directly applied to the microbiomes of a wide variety of host or-
ganisms. Neutral models allow to identify key microbial types, which! 
 are not necessarily those that are found in particularly high abundance. 
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