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Abstract
The associations of microbes with the host they inhabit have a significant
impact on host health. Identification of specific taxa from microbial profiles is a
particularly challenging type of feature selection problem due to the large yet
sparse datasets that represent a microbial profile. This work set out to identify
microbes that were differentially associated with crop seeds using a Genetic
Algorithm (GA). Feature selection (FS) is a process of finding sub-collections
of features from a high dimensional dataset. We employed a GA for FS from
microbial profiles that select the best set of features according to the basic
operators of GA that is fitness function, crossover and mutation probability. The
fitness function assists GA to select the individuals that meets the overall
problem specification. In this case, we designed the fitness function as an
ANOVA and microbes with higher variance in abundance across samples were
selected for crossover and mutation. Using epiphytic seed associated microbial
profiles, we applied the GA to find a set of microbes that characterize the
variation between canola and wheat epiphytic microbiomes. Of the results
obtained by GA, 84% were consistent with the previous reports of this
microbiome. Assessment of the microbes uniquely identified by the GA is
ongoing. This work demonstrated that GAs can be used to identify collections
of microbes that differentiate samples in microbiome studies. The use of GA
may lead to new insights about host-microbe interactions and these techniques
translate to all ecological settings where communities of microbes are being
studied.
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