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Description and research lines.

We stablished our independent research group in 2018 at Instituto de Investigaciones
Biomédicas Alberto Sols, but we still maintain a close relationship with the former
laboratory of Prof. Margarita Salas in the Centro de Biologia Molecular Severo Ochoa

We are devoted to the functional and biochemical characterization of DNA replication
and repair enzymes. For that, we prefer to work with simple systems, like bacterial
viruses or genetic mobile elements. Our current efforts are focused in two models,
bacteriophages from the genus Betatectivirus and pipolins, a widespread genetic
mobile element recently characterized in our lab.

1. Molecular characterization of betatectiviruses.

Tectiviruses are tailless, icosahedral bacterial viruses, containing an inner membrane
that can infect Gram-negative (Alfatectivirus) or Gram-positive (Beta- and
Gammatectivirus) bacteria. This group of viruses has gained relevance in recent years,
thanks to various studies highlighting their ecological distribution and evolutionary
relationship with eukaryotic DNA viruses. During the last years, we have characterized
the viral DNA polymerase and SSB as well as the mechanism of protein-primed
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genome replication initiation of Bam35 virus, the model virus of the genus
Betatectivirus. More recently, aiming to characterize and understand our working
model, we also got involved in the use of yeast two-hybrid (Y2H) to analyze protein-
protein interactions (PPIs). We combined the traditional Y2H with high-throughput
sequencing for increased sensitivity. Thus, we generated and thoroughly analyzed a
genomic library of Bam35's host B. thuringiensis HER1410 and screened interactions
with all the viral proteins using different combinations of bait—prey couples. Initial
analysis of the raw data enabled the identification of over 4000 candidate interactions,
which were sequentially filtered to produce 182 high-confidence interactions that were
defined as part of the core virus—host interactome. This work resulted in a better
understanding of the Bam35-B. thuringiensis interaction at the molecular level and
holds great potential for the generalization of the Y2H-HTS approach for other virus—
host models.

2. Primer-independent DNA polymerases (piPolB) as the hallmark of, pipolins,
novel genetic mobile elements in bacteria.

The piPolB group comprises enzymes with unexpected features, like the capacity to
initiate DNA replication "de novo", without the requirement of a pre-existing primer.
Overall, piPoIB holds great promise for developing novel biotechnological applications
that we are currently exploring.

Moreover, piPolBs are encoded by pipolins, highly flexible and dynamic elements
present in a wide range of bacteria, including several opportunistic pathogens, such as
Escherichia coli or Staphylococcus sp. We are very interested in the mobilization and
biological role of pipolins as well as in their occurrence and diversity of pipolins both
(meta)genomic databases and in circulating pathogens.
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