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One of the most fascmatlng features of blologlcal systems 5 the ablllty to sustaln an extraordlnary hlgh accuracy'
~of all maJor cellular processes despite. the stochastlc nature: “of underlymg chemlcal processes It js widely
believed that such low: errors are: the: result of the error correcting: mechamsm known as:kinetic proofreading.
However, there are contradlctlng views on the balance of speed and accuraCy in blologlcal processes We
developed a comprehenswe theoretical: framework that allowed us to investigate the mechanisms of the
proofreading using the method: of first-passage processes. With th|s framework, we simultaneously analyzed.
speed and accuracy: of the two fundamental blologlcal processes, DNA repllcatlon and tRNA selection during the
- translation. The results lndlcate that. speed accuracy. trade-off is: not. always observed, as usuaIIy assumed.
However, when the trade off is present the blologlcal systems tend to optimize the speed rather than the 8
accuracy of the processes as Iong as the error- level is tolerable. Addltlonal constraints due to the energetlc cost g
of proofreading mlght also play an |mportant role in the error. correcting process We also found that accuracy of -
enzymatic processes is governed by kinetic: factors our: theoretlcal flndmgs provrde a new mlcroscoplc plcture :
of how complex blologlcal processes are able to functlon so fast wrth a h|gh accuracy :
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