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Rank-based methods in metagenomic data analysis
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Metagenomics involves sampling, sequencing, and studying the genetic materials in microbial
communities. Recent advances in next generation sequencing technologies have fueled an
increase in both the number and scope of metagenomic projects, and large amount of data are
being accumulated for analyzing microbiomes. Several statistical methods have been proposed for
comparative analysis of taxonomic or functional compositions across microbial communities.
However, the estimated abundances of taxonomic units or functional groups are highly noisy due
to sampling biases and other systematic artifacts in metagenomic data processing, e.g., 16S
rRNA chimeras, artificial replicates, and inaccurate binning.

We have developed a rank conversion scheme, MetaRank, to convert abundances into ranks
for comparative analysis. MetaRank employs a series of statistical hypothesis tests to compare
abundances within a microbial community and determine their ranks. Empirical tests on synthetic
samples and real metagenomes confirm that MetaRank is able to diminish noise and facilitate the
characterization of microbiomes. In this talk, | will introduce MetaRank and describe the strengths
and weakness of rank-based methods in comparative metagenomics. Further, the statistical

challenges in next generation sequencing data analysis are discussed.
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