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Abstract

Proteins are dynamicsystems, and understandingdynamicsiscritical for
fullyunderstandingproteinfunction. Therefore, the question of whetherlaboratory engineering has
an impact on proteindynamicsis of generalinterest. Here, wedemonstratethattwohomologous,
naturallyevolved enzymes withhighdegrees of structural and functional conservation
alsoexhibitconserveddynamics. Theirsimilar set of slow timescaledynamicsishighlyrestricted,
consistent withevolutionary conservation of a functionally important feature. However, wealso
show thatdynamics of a laboratory-engineeredchimeric enzyme obtained by recombination of the
twohomologsexhibitsstrikingdifference on the millisecondtimescale, despitefunction and high-
resolutioncrystal structure (1.05 A) beingconserved. The laboratory-
engineeredchimeraisthusfunctionallytolerant to modifieddynamics on the timescale of catalytic
turnover. Tolerance to dynamic variation impliesthat maintenance of native-
likeproteindynamicsmay not berequiredwhen engineering functionalproteins.
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