SUPPORTING INFORMATION

Key players of I-Dmol endonuclease catalysis revealed
from structure and dynamics

Rafael Molina™ Neva Besker?, Maria Jose Marcaida®, Guillermo Montoya™®, Jests Prieto’, and
Marco D’ Abramo®”.

! Structural Biology and Biocomputing Programme, Spanish National Cancer Research Centre (CNIO),
Macromolecular Crystallography Group, c/Melchor Fdez. Almagro 3, 28029 Madrid, Spain. 2 CINECA,
SuperComputing Applications and Innovations, via dei Tizii 6, Rome, Italy., *Protein Structure & Function Programme,
Novo Nordisk Foundation Center for Protein Research, Faculty of Health and Medical Sciences, University of
Copenhagen, Blegdamsvej 3B, 2200 Copenhagen, Denmark, “Department of Chemistry, University of Rome “La
Sapienza”, p.le A. Moro, 5, 00185, Rome, Italy. “To whom correspondence should be addressed Email:
marco.dabramo@uniromal.it



Additional details on the MD simulations.

The three crystallographic structures were minimized and solvated using the SPC water model in an
octahedral box (a minimum distance of 1.1 nm between the proteins and the box was imposed). The
neutrality of the three systems was reached by adding Mg+2 ions in order to better reproduce the
experimental conditions. The systems were then equilibrated by heating slowly the temperature up
to reach the working temperature of these enzymes (343 K). The first 10 ns at 343 K were
considered as equilibration and all the analysis of this work refer to the remaining 200 ns
(productive runs). The convergence of the trajectories was checked by the RMSD behavior and
from the block analysis of the RMSF (data not shown). In the case of RMSD, the fluctuations are
all within 0.03-0.04 nm, whereas for the RMSF we divided each trajectories in four blocks of 50 ns
and for each block we calculated the per-residue RMSF, which resulted in differences between MD
blocks all below two standard deviations. The essential dynamics analysis was executed on the C-
alpha atoms using the 200 ns long MD trajectories. The comparison of the first ten eigenvectors was
executed by calculating the Root Mean Square Inner Product (RMSIP)®. Eigenvectors showing
values of RMSIP greater than 0.5 (as occurring when the principal eigenvectors of both the E117A

and Q42A/K120M mutants are compared to the wild-type ones) are considered very similar.

Figure S1. Root mean square deviations of the WT (black line), Q42A/K120M (green line) and

E117A (red line) I-Dmol along the MD trajectories.
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Figure S2.- Root mean square fluctuations per residue for the three proteins (WT=black line,

E117A=red line and Q42A/K120M=green line). Small circles represent the mutations.
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Figure S3. Components of the first three eigenvectors (WT=black lines, E117A=red lines and
Q42A/K120M=green lines).
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Figure S4. Top: the wt (left), E117A (center) and Q42A/K120M (right) extreme of the projections
along the first eigenvector represented by tube representation in different colors (cyan and green).
The DNA is represented by “trace” and “lines”.Bottom: the projection of the trajectories on their

essential subspace (wt, left,; E117A, center; Q42A/K120M, right).
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Figure S5. Representative snapshot of the active centre as sampled by MD trajectory of the I-Dmol
WT (the Mn ions, the phosphorous group and water are in ball and stick and the rest of the system

in cartoon representation).
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