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Summary:

Huge amounts of genomic data generated by Modern DNA sequencing instruments present a
difficult challenge to effective storage and fast transmission. This data is important for the
visions it permits into the health of individuals and whole populations, and will continue to be
of advantage into the future as medical knowledge grows. General purpose compression tools
fail regarding this challenge. Special algorithms have been proposed for the compression of
genomics data but at the cost of time.

We present a nowel, fast, loss-less and reference-free compression method to improve the
compression ratio and compression time of DNA sequence compression using both a tree of
files and some general purpose compression tools namely gzip, Bzip2 and 7z. It consists of
three pre-processing steps then applying these tools on the input sequences. The first step is to
generate tree of binary files and then reduce the size of a largest binary file and finally convert
all these binary files to symbolic files.

Validation results show successful compression at a reasonable compression ratio while
providing the lowest compression time when compared with popular top compression
algorithms. The compression ratio of gzip, Bzip2 and 7z on DNA sequences after pre-
processing steps was also improved by 6.59%, 7.12% and 5.69% respectively on average and
at a high speed equivalent to ten times the best available methods.
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ABSTRACT

Huge amounts of genomic data generated by Modern DNA sequencing instruments
present a difficult challenge to effective storage and fast transmission. This data is
important for the visions it permits into the health of individuals and whole populations,
and will continue to be of advantage into the future as medical knowledge grows.
General purpose compression tools fail regarding this challenge. Special algorithms have

been proposed for the compression of genomics data but at the cost of time.

We present a novel, fast, loss-less and reference-free compression method to improve
the compression ratio and compression time of DNA sequence compression using both a
tree of files and some general purpose compression tools namely gzip, Bzip2 and 7z. It
consists of three pre-processing steps then applying these tools on the input sequences.
The first step is to generate tree of binary files and then reduce the size of a largest

binary file and finally convert all these binary files to symbolic files.

Validation results show successful compression at a reasonable compression ratio while
providing the lowest compression time when compared with popular top compression
algorithms. The compression ratio of gzip, Bzip2 and 7z on DNA sequences after pre-
processing steps was also improved by 6.59%, 7.12% and 5.69% respectively on

average and at a high speed equivalent to ten times the best available methods.
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