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Viruses have largely been ignored by community ecologists and ecosystem modellers as
their enigmatic ecology has only recently been revealed with the advent of new molecular
approaches. Viruses that “prey” on bacteria (bacteriophage) are the most abundant
biological entities on Earth. They are responsible for 10-50% of bacterial mortality in marine
systems, altering bacterial community structure and redirecting nutrients and energy away
from the higher trophic levels and back into the microbial food web. However, despite the
growing recognition that bacteriophages play key roles in shaping marine ecosystems, their
role in freshwaters, alongside how environmental change impacts bacterial-viral interactions,
remains poorly understood. This unexplored area in freshwater ecology has major
implications for predicting how food-webs will be altered in the future and represents a large
knowledge gap in advancing a holistic approach to ecosystem biology. The goal of this
studentship is to elucidate the effect of global warming and pollution on key aspects of viral
ecology: diversity, life-style and infectivity, and the subsequent impact this has on bacterial
functioning and ecosystem processes, e.g. nutrient recycling.

To understand bacterial-viral interactions in the face of environmental change, the student
will make use of a unique collection of bacterial and phage isolates previously collected from
freshwater streams around the globe and will run high-throughput experiments using our
robotic suite at Imperial College. To link the findings from these experiments to natural
systems, the student will mine metagenomic datasets from some of these sites to look at
natural bacterial and viral communities across a range of geothermally heated streams.
These streams, which are found across a relatively small area (5km apart) are similar in
every aspect, except that they vary in temperature across a gradient of 2°C to 30°C, and
provide a ‘natural laboratory’ that allows us to study the effects of warming at ecosystem
scales. Finally, the student will have the opportunity to work in our newly developed Silwood
Mesocosm Facility, in which a long term experimental warming gradient provides the perfect
opportunity to study bacterial-viral dynamics in real time. A complementary experimental
system at the Centre for Ecology & Hydrology will provide an opportunity to investigate
short-term responses of viruses to further stressors.

This project aims to make links with CEH by utilising the in situ mesocosm system they have
pioneered for examining microbial biofilm development with warming and chemical pollution
(Singer). The supervisory team has been built around the need for a range of technical
expertise, and includes experts in metagenomic analysis (Dumbrell), the study of host-viral
infection dynamics in the lab and field (Ransome and Singer), and the use of
high-throughput robotic manipulation (Ransome).
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