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Figure S1 Trajectories obtained from the SMD simulations in which CoA is pulled towards (forward) and
away (reverse) from the active site before (PFL+) and after (AcPFL I and AcPFL II) the first half-reaction.
The smooth lines represent the amount of work as a function of the values of the RC for each of the two
hundred runs during the (a) forward and (b) reverse pulling “experiments”.
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Figure S2 Ensemble of S-atom of CoA cysteamine moiety (shown as transparent spheres) derived from
unrestrained MD starting from 150 final snapshots taken after forward pulls in both non-acetylated (PFL-)
and acetylated (AcPFL I and AcPFL II) systems. In these simulations CoA was left to explore the channel
from the active site to the protein surface through the L-V gate. Panels (a), (b) and (c) are showing the
CoA tail S-atom occupation of the certain regions in the channel in PFL+ (orange), AcPFL I (green) and
AcPFLII (blue) model systems, respectively.
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Figure S3 Time traces of distance between groups of atoms defining a reaction coordinate over the
duration (10 ns) of unrestrained MD simulations of the initial bound states starting from 150 final
snapshots obtained with forward pulls in (a) PFLs, (b) AcPFL I and (c) AcPFL II systems.
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Figure S4 To construct heatmaps in panels (a), (b) and (c) the snapshots were taken from both non-
acetylated (PFL+) and acetylated (AcPFL I and AcPFL II) systems, respectively. The geometrical
parameters were monitored, namely H-abstraction coordinate (x-axis) distances were plotted against
CoA-acetylation coordinate (y-axis) distances. The heatmap surface is given by Gi = - ksT In (Ni/Niot),
where kg is Boltzmann's constant, T is the temperature (300 K), Niis the population of bin i while Nio
represents the total number of configurations of each system (Niwris 150 ooo for each system). The
rightmost scale in the panels (a), (b) and (c) corresponds to relative free energy in kcal/mol obtained by
counting the structures in each bin for each of our three model systems, respectively. Panels (d), (e) and
(f) are showing 2D representative structures of CoA interacting with the residues in the active site of the
non-acetylated (PFL¢) and acetylated (AcPFL I and AcPFL II) systems, respectively. The location of the
radical in each model system is denoted by the symbol *’. These 2D structures of CoA bound in the active
site of PFL show the important contacts of CoA with the active site compartments in each model system
and are also depicted in the zoomed part in the lower panels of Figures 5c-e of the corresponding
manuscript, where more structural details are provided.
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