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Fig. S6. Relative free energy profiles for the reaction pathways of the wild-type and 

variant hairpin ribozymes, as indicated. The energy levels of the different transition 

states and intermediates (abbreviated as in Fig. 1B) of the major sub-population I were 

successively calculated, relative to that of the undocked ribozyme-substrate complex 

SU,I, from the rate constants in Tables I and II under standard buffer conditions at 25 oC, 

using transition-state theory with ∆G‡ = -RTln(kh/kBT), where k is the rate constant of 

the particular transition, h is Planck’s constant, kB is Boltzmann’s constant, R is the gas 

constant, and T is the temperature (298.15 K). While the accuracy of the derived ∆G‡ 

values may be limited by the limited accuracy of ∆G‡ = -RTln(kh/kBT) when applied to 

large biopolymers (4), this approximation allows for an accurate determination of ∆∆G‡ 

between the wild-type and variant ribozymes. 

 


