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Abstract

DNA barcodes are short DNA sequences introduced into a popula-
tion to track the relative frequencies of lineages over time. These bar-
code sequences are unknown to the human observer upon insertion and
must be identified using next-generation sequencing technology. This
process is error prone and results in a large number of error sequences.
To estimate the relative frequencies of the barcodes accurately these
errors must be corrected for. This error correction task can be posed
as a clustering problem where the goal is to group similar sequences
together. Existing methods for this task have used the observed fre-
quency of the sequences but have disregarded the per nucleotide error
rate in the clustering process. Without an accurate estimate of this
error rate the distribution of error sequences cannot be inferred, lim-
iting the error correction accuracy of these methods. Furthermore,
these methods have delegated the task of parameter selection to the
user, leaving room for user errors resulting from unsuitable parameter
choices. In this work we set out to develop a clustering procedure that
addresses these shortcoming. We estimate the per nucleotide error
rate and devise a Bayesian hypothesis test for distinguishing between
true barcodes and error sequences. The proposed method considers
all nearby sequences before clustering a given sequence and achieves
higher accuracy than the current state-of-the-art method on simulated
datasets.
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