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Bacteriophages are the most abundant and diverse biological entities, found in all known ecosystems. However, phage genetic
material remains largely uncharacterised [1]. With an estimated population of 10°!, phages are most prolific natural predators of
bacteria, outnumbering bacteria 10-fold and causing up to 50% mortality of bacterial cells produced daily [2]. Phage-encoded lytic
enzymes are therefore ideal targets for producing antimicrobial agents. In particular, endolysins target and cleave bonds in the
peptidoglycan of bacterial cell walls, leading to bacterial cell lysis and nascent phage escape [3]. With potential uses as antibiotics
with low resistance, endolysins can also be utilised in the food, agricultural and cleaning industries, owing to their activities over a
range of conditions [4].

Due to the diversity of phage-inhabited environments, phages from extreme environments can be sampled and their gene products
characterised to find enzymes with properties useful for biotechnology. As the need for lower temperatures in industrial and domestic
processes grows, enzymes that retain catalytic activity at low temperatures are in increasing demand. The molecular mechanisms
behind enzyme cold adaptation remain elusive [5]. Phages adapted to extreme cold are a promising source of cold-adapted enzymes.
Here, preliminary results on putative endolysins from extreme cold environments will be presented, from initial structure prediction
to biochemical characterisation of selected targets, leading to structural characterisation using X-ray crystallography.
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Figure 1. ESMfold predicted structure of a putative endolysin identified from a low temperature environment with potential active
site residues highlighted.
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