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Table S-1: Computed H-bond distances (A) and dipole moments (D) of the GC base pair

under the influence of several external electric fields (au/10~%).

Eext | O6—Ns N;-N3  Ny—O; dipole moment
0 2.80 2.94 2.92 7.04
10 2.83 2.94 2.90 8.01
20 2.85 2.93 2.88 8.98
40 2.89 2.93 2.84 10.94
60 2.93 2.92 2.79 12.93
80 2.97 2.92 2.75 14.97
100 3.01 2.92 2.71 17.11
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Table S-2: Mulliken atomic charges (|e|) computed for the canonical GC base pair at E.,=0
and E.=100 au.

atom Eex=0 Eext=100 au

Guanine

06 -0.442 -0.394

N1 -0.248 -0.208

H1 0.602 0.621

N2 -0.472 -0.439

H2 0.382 0.400
Cytosine

H4 0.417 0.384

N4 -0.434 -0.452

N3 -0.351 -0.417

02 -0.473 -0.491
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Figure S-1: Evolution of the GC canonical structure under positive electric fields [Eex((N1=H)].
As noted in the text, positive fields result in the folding of cytosine on the guanine base.
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Table S-3: Relative total electronic energies (before applying thermal corrections) of transi-
tion states and rare tautomeric forms (in kcal/mol). The canonical GC base pair is taken as
reference for computing energies.”

MO06-2X MP2
Eext | GClts GC1 GC2Its GC21 | GClts GCl1 GC21ts  GC21
0 17.10 9.59 16.63 8.29
10 13.08 9.62 12.21 8.45
20 10.15 9.66 8.79 8.81
40 6.09 9.66 4.39 9.37
60 3.84 1.75 1.85 9.56 207 045 3.30 9.53
80 1.95 272 4.47 9.13 0.27 -4.03 6.46 9.40
100 | 055 -7.23 -0.97  -8.50

¢ Thermal corrections at M06-2X/ 6-311++G(d,p) level.
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Cartesian coordinates for the optimized geometries of rare tautomers

GC21 at E¢x¢ =0 au
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GC21 at Eex¢ = 60 au
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GC1 at Eext = 60 au
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GCl1 at E¢xy = 80 au
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