Kazlauskas and Venclovas BMC Bioinformatics 2015, 16(Suppl 3):A2
http://www.biomedcentral.com/1471-2105/16/S3/A2

BMC
Bioinformatics

MEETING ABSTRACT Open Access

Viral DNA replication: new insights and
discoveries from large scale computational
analysis

Darius Kazlauskas , Ceslovas Venclovas

From Third International Society for Computational Biology (ISCB) European Student Council Symposium
2014
Strasbourg, France. 6 September 2014

Background

The ability to replicate is essential for all living entities.
Duplication of genetic information is carried out by
replication proteins. DNA replication has been well stu-
died in T7, T4 phages and herpes viruses; however, the .

information about replication mechanisms from other g:)tle1:)h1ls1 E;?:::ZE::gasz_llaz_si:?aznd Venclovas: Viral DNA replication: new
groups of viruses is either scarce or missing altogether. insights and discoveries from large scale computational analysis. BMC
Double-stranded (ds) DNA viruses infect cells from all Bioinformatics 2015 16(Suppl 3):A2.

domains of life, they evolve fast and are very diverse.

Their genome size varies from 5 to 2,500 kbp.
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Results and conclusions

To better understand viral DNA replication, we identified
replication proteins in dsDNA viruses using current state-
of-the-art homology detection methods. Over 150,000
proteins from 1,574 genomes were analyzed. We found
that the composition of replication machinery depends on
the virus genome size. Small viruses (<40 kbp) use pro-
tein-primed DNA replication or rely on replication pro-
teins from the host. Large viruses (>140 kbp) have their
own RNA-primed replication apparatus often supplemen-
ted with processivity factors and DNA topoisomerases to

increase replication speed and efficiency. This insight led Submit your next manuscript to BioMed Central
us to a search for ,missing” replication components in and take full advantage of:
large genomes and resulted in the discovery of single-
stranded DNA binding (SSB) proteins in larger eukaryotic * Convenient online submission
viruses. Surprisingly these proteins turned out to be * Thorough peer review
homologs of SSB proteins previously thought to be specific « No space constraints or color figure charges
for T7-like phages. Additionally with the analysis of the « Immediate publication on acceptance
herpes viral helicase-primase complex we found that one * Inclusion in PubMed, CAS, Scopus and Google Scholar
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family DNA polymerase.
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