Supplementary Material

Protein-DNA Correlations

The mean covariance from the absolute covariance values for the mismatched complex (0.19) is
10.5% greater than that for the platinum cross-linked complex (0.17), indicating that there is a
slight decrease in the protein-DNA correlated fluctuations upon cisplatin binding. This is in
contrast with the increase seen in the within protein correlated fluctuations. The absolute value of
the correlation coefficients was taken into account since its negative sign has no meaning on the
strength of the correlation; the negative sign only indicates that the fluctuations are correlated in
the opposite direction.

In the strong correlations range (Figure S8, middle set of plots), mismatched Gua8 is coupled
with residues 46-48, 64-66, 70, 72-74, 78, 88-91, 97-103, 122-132, 143, and 146-153 from the
mismatch binding domain, as well as 1482, M483, and Y484 from the lever domain of MSH6. In
both systems, Gua8’s mispaired base is coupled with residues 64-69, 73-74, 79-98, 102-109,
111-112, 122-124, 127, and 150-151 from the mismatch binding domain, as well as 1482, M483,
and Y484 from the lever domain of MSH6. Additionally, the mispair of the platinum cross-
linked guanine strongly correlates with residues 2-4, 45-46, 48-50, and 146-147 from the
mismatch binding domain, as well as 165 of the connector domain of MSH6.
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Figure S1. Dynamic cross-correlation maps of the Ca atom motions for MutSa calculated from molecular dynamics
simulations of the mismatched and platinum cross-linked protein-DNA complexes. The size of the correlation coefficient is
proportional to the shading indicated by the scale on the right.
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Figure S2. MutSa-DNA dynamic cross-correlation maps: correlated motions between Ca atoms of the protein and the
heavy-atom residue averaged fluctuations of the 15 base mismatched and platinum cross-linked DNA fragments calculated
from their molecular dynamics simulations. The size of the correlation coefficient is proportional to the shading indicated by
the scale on the right.
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Figure S3. Residues
sequence and numbering
for MSH2 subunit:
mismatched binding
domain, 1 -124; connector
domain,125-297; leveler
domain, 300-456 and 554-
619; clamp domain, 457-
553; ATP-ase domain, 620-
855.
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Figure S4. Residues
sequence and
numbering for MSH6
subunit: mismatch
binding domain, 1-
157; connector
domain, 158-356;
lever domain: 357-573
and 648-714; clamp
domain, 574-647,
ATPase domain, 715-
974.
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Figure S5. Ca root mean square deviations calculated from the initial structure for every 50th snapshot, plotted as a
function of time. There are five simulations for each of the mismatched and platinum cross-linked MutSa-DNA
complexes. They show that the simulations are equilibrated, with RMSD approximately levering off by 5 ns.

Total energies, presented for every 50th snapshot, for the five simulations of the mismatched and platinum cross-linked

MutSa-DNA complexes also show that the systems equilibrate by 5ns.



c) d)
Figure S6. Highly significant correlations in the mismatched complex that became weak in the platinum cross-linked
complex. a) MSH2: Correlations within the connector domain : R243 is paired with E290 and 1.291, 11.16 A apart,
and K249 is paired with Q252 and M253. Correlations within the lever domain involve adjacent residues suggesting
either a switch or a very distinctive mechanism in the flow of information in the two systems: N412 is paired with V417
and 1418; P415 is coupled with V417 and region 420-421, labeled by L.421; N416, not labeled, is coupled with E422.
Correlation within the ATPase domain between T668 and V817, residues which are 12.09 A apart. b) MSH6 :
Correlation within the lever domain involving adjacent residues at the end of the first section of it: P568 and A570.
Correlation within the clamp domain between E622 and F624. Correlation at the edge of the lever and the clamp
domains connection between Y645 from the later and T649 from the former, residues which are about 9A apart.
Correlations within the ATPase domain between F830 and its nearby region 832-834 labeled by 1833. Highly
significant inter-subunits correlations. a) Mismatched DNA complex. Communications only between the ATPase
domains of the MutSa subunits: A765 and A844 from MSH2 are paired with V951 and region A865-A869 from
MSHS6. Also from MSH2, regions 840-843, labeled by 1841, and 845-848, labeled by Q846, are paired with A869 and
A865, respectively, from MSH6. b) Platinum cross-linked DNA complex. Communication between lever domain of
MSH6 by T389 and ATPase domain of MSH2 by K720. Communication btween the ATPase domains: from MSH2
subunit, L730 and regions 757-770, labeled by A763, 827-830, labeled by 1828, and 842-848, labeled by K845, are
paired with A945 and regions 948-963, labeled by G955, 859-862, labeled by T860, and 862-869, (see T860 for
reference) from MSH6 subunit.
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Figure S7. Protein-DNA highly significant
Communications. Mismatch DNA Complex (a) MSH2:
marked with * are correlations of nucleotides 5, 6, 19, and 20
with T526, V544 and Q545 of the clamp domain; marked with
** are anti correlations made by nucleotides 4 and 5 with
A143 of the mismatch binding domain. MSH6: correlations of
nucleotides 5, 6, and 28 with E619, C642 and K643 from the
clamp domain; damaged T8 is correlated with mismatch
binding residues 67-69 and 71 of the protein’s probing loop;
nucleotides 9-11 and 21-24 are correlated with residues 44-51,
65-74, 89-90, 97-104, 122, 124 and 147-151 of the mismatch
binding domain. Platinum cross-linked DNA Complex (b):
MSH2: highly significant anti-correlations made by the 11
and 13-14 with three residues from the lever domain T335,
L432 and V589. MSH6: Unlike in the mismatch complex, the
platinum cross-linked G8 makes no highly significant
correlations, but its mispair, T23, makes such correlations with
residues 67, 71-73, 89, and 98-101 of the mismatch binding
domain of MSH6. Unlike in the mismatch complex,
correlations with the lever domain, 482-483, by pairs adjacent
to the mismatched pair, 6-25 and 7-24; base pairs adjacent to
the mismatched base, 9, 11, 12 and 21, are correlated with
several regions of the mismatch binding domain: 44-45, 66-
74,79, 83, 87-90, 98-108, 122-123, 148, 150. ¢) Change of
directionality in long range intra and inter subunits
correlations. 1. Strongly correlated atom displacements in
platinum cross-linked complex that change directionality in
the mismatched complex, denoted by *. Couplings between
connector domain of MSH2 (Q158 and P179; M261 ) and
ATPase domain of MSH6 (A932; N912). Couplings
between lever domain of MSH2 (316-319) and clamp
domain of MSH6 (1601) , about 76 A apart. 2. Strongly
correlated atom displacements in the mismatched complex that
change directionality in the platinum cross-linked complex ,
denoted by **. Correlations between mismatch binding
domain of MSH2 (20-25, 46-51, 64-67, 72-73, and 75-76 )
and ATPase domain of MSH6 (969-973) . Couplings
between connector domain of MSH2 (R159; K172) with
both clamp (R627 ) and ATPase domain of MSH6 (R973).
Couplings between clamp domain of MSH2 (529-531) and
mismatch binding (28-34) and connector domains of
MSHG6 (334-338). 3. Intra-subunits strong correlations in
the platinum cross-linked complex become strong anti-
correlations in the mismatched complex. In MSH2: K531
from the clamp domain and T782 from the ATPase domain. In
MSH6: A363 from the lever domain R600 from the clamp
domain, as well as S287 from the connector domain and D710
from the lever domain. Strong correlations in mismatched
complex become negative in platinum cross-linked
complex. In MSH2: K248 from the connector domain and
E318 from the lever domain. In MSH6: G610 from the lever
domain and F829 from the ATPase domain.
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Figure S8. Protein-DNA Correlations. Highly significant correlations are comparative in number in both systems: six
from MSH2 and 88 from MSH6 in the mismatched, and none from MSH2 and 90 from MSH6 in the platinum cross-linked
complex. Major difference: while mismatched DNA displays highly significant and strong correlations with the clamp
domain of MSH6, residues 619, and 642-643, the damaged DNA displays similar correlations with the lever domain of
MSH6, residues 482-483. Limited number of highly significant anti-correlations: two with the mismatch binding domain of
MSH2 in the mismatched complex, and three with the lever domain of MSH?2 in the platinum cross-linked complex. In
each complex, the clamp domain of MSH2 and the mismatch binding domain of MSH6 are responsible for most of the
strong protein-DNA correlations. There are 39% more strong anti-correlations in the MSH2 of the mismatched complex
than in the platinum cross-linked complex. In the mismatched complex, residues from all but clamp domain of MSH2 are
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strongly anti-correlated with most of the DNA bases. Gua8-Thy23 is the mismatched pair.
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Figure S9. Inter-
subunits correlations.
The C-terminal of
MSHE6 is strongly
correlated with the
mismatch binding and
connector domains of
MSH2 in the
mismatched complex,
and with ATPase
domain in the platinum
cross-linked complex.
There are 58% more
strong inter-subunits
anti-correlations in the
mismatched than in the
damaged complex.
Notice the extended
anti-correlations
between the connector
domain of MSH2 and
the ATPase of MSH6,
and between lever and
ATPase domains of
MSH2 and the
mismatch binding and
connector domains of
MSHE6. In the
mismatched complex it
1s noticeable the lack of
strong anti-correlations
between clamp domain
of MSH2 and the
mismatch binding and
connector domains of
MSHBS6, seen in the
platinum cross-linked
complex.

Summary of highly significant correlations in platinum cross-linked (a) and mismatched (b) MutSa -DNA
complexes. In the platinum cross-linked complex they are about 53% more such correlations than in the
mismatched complex. Accounts for the meaningful difference reside in the highly correlated motions between
extended regions of the lever domain and the clamp domain of the non-binding subunit, as well as within the
connector domain and the lever domain of both subunits. Unique for the platinum cross-linked system, as marked
in the legend, are correlations between mismatch binding domain and connector domain in both subunits as well
as between the mismatch binding domain and the lever domain in the binding subunit. It is noteworthy the
manifold highly correlated residues at the mismatch binding site in the platinum cross-linked system, as well as
the lack of highly significant correlations within the connector domain of the binding subunit in the mismatched
complex. The latter subunit also exhibits limited highly significant correlations within the lever domain and the

ATPase domain.



