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Question: predictability of evolution at the molecular level

* Due to the stochastic nature of mutations, evolution is generally supposed to be unpredictable at the molecular level.
 But mutations are filtered-out by selection which may introduce correlations in the mutational patterns.
* There are many different kinds of mutational events (switches, InDels, rearrangements, HGT...).
 Some of these events may potentiate the occurrence of others, resulting in a non-random fixation.
- How to study this process? Al

* Modeling and simulation can be used to study how a random spontaneous mutational process can turn into a nhon-random process
when looking at fixed mutations.
* We need a model in which mutational patterns can account for the variety of molecular events that can alter real genomes.
* The model should include a complex genotype-to-phenotype map.
* Both properties are at the core of the Aevol model (www.aevol.fr).
- Here we used Aevol to test the interactions between the different kind of mutations. ..

Method: In Silico experimental evolution with the Aevol model
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Discussion: Can rearrangements be used as predictor of molecular evolution?
In our experiment evolution proceeds by “jump-and-climb” steps: The jump-and-climb process is rooted in the combinatorics of mutational events
1. The viruses climb their local fitness peak. This Process malnly In COmpacted genomes, like viral ones, the Neighbors in the fitness
relies on substitutions. _— combinatorics of point mutations is quickly landscape of WT2C1
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The climbing process starts again.
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This sequential process enables partial prediction at the molecular level: fixation

of a rearrangement opens the path to new adaptations...
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Similar processes have been observed in viruses (e.g. Chikungunya) and bacteria
(Blount et al., 2012). Our results open three important questions: (1) is this
process restricted to short, compact, genomes or can it be generalized, e.g. to
cancer evolution? (2) Are there other “jumping” mutational events (3) can these
events be used to predict disease emergence or evolution of drug resistance?
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