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Evolutionary Robustness of RNA Viruses: Applying the Virus Cheaters and Grame Theory

The temptation to cheat appears to be a universal fact of life. Regrettably common among human beings,
cheating has also been found among many other animals, including monkeys, birds and fishes. In a series of
laboratory experiments Dr. Paul Turner, has now discovered cheaters among viruses. Turner applied game
theory, a branch of mathematics that analyzes competitive interactions, to the experimental evolution of a
virus that preys on bacteria, the @6 bacteriophage.

Analysis revealed that some of the viruses had evolved to replicate more quickly, apparently by usurping the
resources supplied by other viruses-in other words, by cheating. The study is the first to demonstrate the
evolution of irrational, selfish behavior in a biological system. Bacteria are numerous, and are outnumbered
by bacteria phages. Co-infection and consequence are used for the evolution of the virus. This means that
there are plenty of examples of ‘cheating’ in nature, and plenty of open options to cheat. Phage @6 is a
bacteriaphage, and is an RNA virus (high mutation rate), has 3 segments per particle, and sex via segment
reassortment. Packaging of genetic material helps aid the cheating in Phage @6.

Mutational Robustness is the phenotypic constancy in the face of mutational change. This occurs most
strongly at equilibrium, which is very hard to achieve in lab. Co-infection allows for complementation, and
hence complementation allows easier robustness. Genetic Redundancy may be evolved robustness
mechanism, but viruses don't have multiple genes. Co-infection is "built in" robustness mechanism. High
levels of co-infection weaken selection for robustness. Most importantly, co-infection yields evolutionary
consequences in lab.

The main idea behind my paper is that there are plenty of examples of ‘cheating' in nature. On of the best
examples of this is Phage @6. Phage @6 is an RNA virus with a high mutation rate. It has 3 segments per
particle and sex via segment reassortment. This researcher would like to apply this cheaters theory to every
day diseases and figure out how it can be used to help find solutions to epidemics, such as Avian Flu, that
are threatening our world today.
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