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1. Cartesian coordinates of the molecular models described in the text

DNA-CA/GT
fully optimized ad B97D/6- 31+G(d,p) level, xyz format
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Model (a)
optimized ad B97D/6- 31+G(d,p) level including IEFPCM water solvation (see text), xyz format
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Model (b)
optimized ad B97D/6- 31+G(d,p) level including IEFPCM water solvation (see text), xyz format
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Model W1
optimized ad B97D/6- 31+G(d,p) level including IEFPCM water solvation (see text), xyz format
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Model Wz
optimized ad B97D/6- 31+G(d,p) level including IEFPCM water solvation (see text), xyz format
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Model W3
optimized ad B97D/6- 31+G(d,p) level including IEFPCM water solvation (see text), xyz format
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2. Simulated anti-symmetric PO stretching signal of (W;) model

IR absorption (arb. units)

1350 1300 1250 1200 1150
wavenumber/cm’”

Figure SI.1. Left: simulated IR spectrum of model W3, from DFT B97D/6-31+G(d,p) calculations
including IEFPCM water solvation. The position of the anti-symmetric PO stretching mode varies
monotonically with the content of water molecules shielding the direct NH;*:PO, interaction (which is
represented by model (b)). Right: ball and stick representation of the structure of model W3, which
compared with model W, includes one additional water molecule hydrogen-bonded to the
phosphodiester oxygen of the PO4- group.

3. Vibrational analysis of the molecular models considered in this work

Vibrational analysis is included as output of a custom code developed in our laboratory, which
provides the contributions from internal coordinates to each normal mode (Lr matrix). This is carried
out based on the Hessian in Cartesian coordinates computed by Gaussian (Fx) and following Wilson’s
definition of internal coordinates (i.e., R = B X) so that Ly = B Ly, where the 4-th column of Ly
satisfies the secular equation M-'Fy (Lx), = ®% (Lx)x. The data contained in the Ly matrix, limited to
the PO stretching coordinates, has been used to plot Figure 6.

Since the full output is cumbersome, we prefer not listing it here. We provide the individual files for
each model to help the analysis by the interested reader, as listed below:

dna-ca-gt.txt

model-a.txt

model-b.txt

model-W1.txt

model-W2.txt

model-W3.txt
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