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The comparison of protein sequences launched the field of Molecular Evolution in the 1960s [1]. The next break-
through in our understanding of protein evolution came at the beginning the 1980s with the comparison of protein
structures [2], which allowed the study of more distant evolutionary relationships and is at the basis of current
evolutionary classifications of proteins [3,4]. More recently, a number of groups independently started working on
comparing protein motions and a field of “comparative protein dynamics” is emerging [5—-7]. Cristian Micheletti, one
of the founders and principal contributors to this field, has written a timely and comprehensive review of its state of the
art [8], which I here comment. I will focus on two questions that are fundamental for the study of protein evolution.

First, is protein dynamics evolutionarily conserved? As reviewed in [8], a variety of properties related to dynamics
have been found to be conserved, including C, mean square fluctuations, C,—C, distance fluctuations, Essential Dy-
namics spaces, and individual normal modes. Moreover, not only are such properties conserved, but also several cases
exist for which dynamics-based comparisons find similarities even in the absence of significant structural similarity.
In a word, protein internal dynamics is evolutionarily conserved.

Second, why is protein dynamics conserved? In accordance with most comparative dynamics studies performed so
far, in [8] it is considered implicitly or explicitly that protein dynamics is conserved for functional reasons. For the
cases studied, conserved motions are qualitatively interpreted in terms of the known function and their consistency
with other features such as observed conservation of structural and sequence functional features.

However, before moving on to explain the conservation of a given property in terms of its functional relevance,
which implies the assumption that conservation results from selective constraints, we should study the effect of un-
selected mutations. For example, for the case of protein motions, normal modes are differentially conserved: the
lowest-energy, collective and coherent normal modes are more conserved than the hither-energy, localized ones [9].
Even though we may be tempted to interpret this as evidence of the functional importance of the conserved modes,
a simple perturbative model shows that the observed pattern of conservation is just the expected response of the pro-
tein to random mutations [10]. In other words, the lowest normal modes are not more conserved because of selective
constraints on function, but because they are more robust with respect to mutations; physics, not biology, explains
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the observed pattern of conservation. This issue should be further studied before drawing any definitive conclusions
regarding the reasons underlying the observed conservation of protein motions.
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