The balance between fitness advantages and costs drives adaptation of
bacteriophage Qf to changes in host density at different temperatures ==
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Host density is one of the main factors affecting the infective
capacity of viruses. When host density is low, it is more
difficult for the virus to find a susceptible cell, which increases
its probability of being damaged by the physicochemical
agents of the environment. Nevertheless, viruses can adapt to
variations in host density through different strategies that
depend on the particular characteristics of the life cycle of
each virus. We found that, at optimal temperature (37 °C) and
lower-than-optimal bacterial density, bacteriophage Q3
increased its capacity to penetrate into the bacteria through a
mutation (C2011A) in the minor capsid protein (A1) (Laguna-
Castro and Lazaro 2022). The same mutation was selected
when temperature was decreased to 30 °C. However, when
temperature increased to 43 °C, the mutation selected
(U830C) was located in a different protein (A2), which is
involved both in the interaction with the cell receptor and in
the process of viral progeny release. The new mutation also
increased phage entry into bacteria at the three temperatures
assayed. However, it also considerably increased the latent
period at 30 °C and 37 °C. The conclusion is that the adaptive
strategies followed by bacteriophage Q, and probably other
viruses, in the face of variations in host density depend on the
balance between advantages and fitness costs, which can
change as a function of other environmental conditions.
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