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Abstract
With the rapid increase in genomic data due to advances in DNA sequencing, there’s
a growing need for efficient methods to store and handle the massive amount of
sequence information. De Bruijn graphs have become a fondamental data structure
in computational biology. These graphs compactly represent relationships between
k-mers (subsequences of length k) in sequence data, minimizing redundancy.
Several construction methods for de Bruijn graph were proposed in the literature
such as BCALM2 [1], TwoPaCo [2] and GGCAT [3]. However, these methods require
full graph reconstruction when new sequences need to be added, which introduces
significant computational overhead.
Dynamic solutions such as BufBOSS [4], DynamicBOSS [5] and Bifrost [6] have
attempted to address this limitation by allowing updates to the graph. However,
these approaches still involve redundant computations, limiting their scalability and
efficiency, particularly as datasets grow. Efficient updates to existing graphs are
necessary to handle the increasing volume of genomic data while avoiding the time
and memory costs of complete graph reconstruction.
In this context, we introduce Cdbgtricks, a novel method designed to efficiently
update an indexed compacted de Bruijn graph when adding new sequences, including
entire genomes. Cdbgtricks uses a new indexing approach that helps identify the
regions in the graph that need to be updated, thus accelerating the update process.
When adding new sequences, Cdbgtricks dynamically updates both the graph and
its index.
Experimental evaluations on a dataset composed of a hundred human genomes and
a larger dataset composed of thousands of E. coli genomes show use-cases where
Cdbgtricks offers better scalability than the state of the art tools. Cdbgtricks is an
open source software available at https://github.com/khodor14/Cdbgtricks.
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