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Abstract
Data storage on DNAmolecules recently appeared has a promising emerging technique, as it

could allow for higher density, increased durability, and reduced energy consumption compared
to conventional data storage solutions. Recent improvements on DNA synthesis and sequencing
techniques will make DNA data storage more affordable, especially with the emergence of the
MinION nanopore sequencer. The MinION sequencer sequentially reads k bases, called a
k-mer, at a time. But as a main drawback, the MinION sequencer introduces about 10%
of insertion, deletion, and substitution errors, in the read sequences. These errors can be
corrected by combining powerful bio-informatics algorithms with efficient channel codes [1].

Ideally, the design of errors-correction solutions should first be investigated from numerical
simulations (in-silico), and then validated through experiments (in-vitro), the latter still being
a costly and time-consuming process. Existing DNA storage channel simulators are based on
independent and identically distributed (i.i.d.) models [2], or rely on black-box Deep Learning
techniques [3], or depend on empirical parameters to be set up by the user [4]. Comparison
of these models with experimental datasets show that they do not represent accurately bursts
of errors introduced by the nanopore sequencer [5]. Alternatively, in [6], we introduced a
novel DNA data storage channel model that relies on Markov models with memory so as to
accurately capture the statistical dependency between read k-mers and bursts of sequencing
errors. However, in [6] our model was trained on a small amount of experimental data at
our disposal. Although this small dataset was shown to lead to a more accurate model than
existing solutions, there is still a risk that it introduces undesired bias due to insufficient k-mers
coverage.

In this talk, we introduce a novel methodology so as to train our channel model on genomics
dataset, which provide a significantly larger amount of data compared to our prior experimental
dataset. In particular, we discuss the choice of efficient alignment techniques for genomics data,
and address the key issue of selecting only relevant genomics reads so as to accurately train the
model. We also present the results of training our model onto the genome of the streptococcus
thermophilus bacteria. In future works, we aim to rely on our channel model so as to develop
efficient and accurate source and channel coding solutions for DNA data storage.
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