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Metagenome assembly

A microbiome is a community of microbes. A metagenome 
is the collection of these microbes’ genomes.

Researchers often study which microbes are present in a 
microbiome using DNA sequencing.

DNA sequencers produce reads of DNA that are much 
shorter than most microbes’ genomes. Even with long and 
accurate reads, we need to assemble these reads to 
construct our best guess of the genomes of the microbes.

Metagenome-assembled genomes (MAGs) are usually 
chimeras of multiple closely related genomes.

We want to figure out the exact strain-level genomes 
present in a MAG. To do this we need to be able to 
confidently identify mutations, especially rare mutations, in 
a MAG.
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False Discovery Rate (FDR) estimation of mutation identification

Given a set of identified mutations in a MAG, what fraction of them are incorrect? To 
estimate this FDR for an arbitrary “target” MAG, we borrow the target-decoy approach 
from proteomics: select a decoy MAG, compute its mutation rate, and then estimate the 
FDR as the ratio of the decoy mutation rate to the target mutation rate.

We also introduce the context-dependent target-decoy approach, exploiting the fact that 
we know certain types of mutations are less likely to occur than others.
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