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Table SI-1. Strongest MP2/6-31G*(0.25) Interaction Energies (AE, k mol™) of (Neutral) Histidine (edge)-Adenine (face)
Dimers as Determined by Varying R; (A), a (°), and R, ((X-displacement, Y-displacement), A)?

Model 6 R; AE a AE R, AE
Protein Backbone®
HIS;s 2 47 -11.8 300 -145 —
3 43 -=7.7 240 -10.7 —
B 44 -21.4 240 -26.6 (0,-0.5) -27.6
C 43 -128 300 -17.1 —
D 44 -12.8 120 -14.7 —
HIS,' 1 45 -187 60 -21.0 —
2 4.7 -135 330 -145 —
A 45 -179 60 -253 (0,-0.5) —-26.2
B 44 -19.8 240 -239 (0,-0.5) -245
C 43 -20.1 300 -25.2 (1, 1) -27.6

® See Figure 1 for structures of histidine and adenine, Figure 4 for definitions of Ry, a, and R,, and Figure 5 for definitions
of edges (0) considered in the present study. ® Dimers between truncated adenine (A) and extended histidine (see
Computational Details for definition of HIS; and HIS,’).



Table SI-2. Strongest MP2/6-31G*(0.25) Interaction Energies (AE, k) mol™) of (Cationic) Protonated Histidine (edge)-
Adenine (face) Dimers as Determined by Varying R; (A), a (°), and R, ((X-displacement, Y-displacement), A)?

Model 6 R, AE a AE R, AE

Protein Backbone®

HISs."" 1 43 -440 240 -47.7 (2,1.5) -57.8
2 45 =322 240 -37.6 —
A 42 -448 300 -51.9 (2,00 -53.4
B 4.2 -439 240 -549 (0,-0.5) -55.6

B 42 -433 240 -550 (0,0) -55.0

® See Figure 1 for structures of protonated histidine and adenine, Figure 4 for definitions of R;, &, and R,, and Figure 5 for
definitions of edges (8) considered in the present study. ® Dimers between truncated adenine (A) and extended
(protonated) histidine (see Computational Details for definition of HISs. ™).



Table SI-3. Strongest MP2/6-31G*(0.25) Interaction Energies (AE, k) mol™) of (Neutral) Adenine (edge)-Histidine (face)
Dimers as Determined by Varying R; (A), a (°), and R, ((X-displacement, Y-displacement), A)?

Model 0 R AE o AE R, AE
Protein Backbone®
HIS;' 3.2 -11.1 330 -14.0 —

25 =87 90 95 —
32 -6.8 150 -135 —
23 -161 120 -298 (0.5,1) -34.0
25 -95 150 -175 —
32 -95 150 -10.6 —
3.5 -133 330 -15.9 —
24 -20.7 300 -25.2 (0,0) -25.2
3.8 =59 150 9.7 —
36 -91 330 -104 —
34 -19 150 -18.6 —
26 -17.0 150 -21.8 (0.5,0.5) -24.3
3.7 -54 150 -15.7 —
34 -10.0 330 -11.7 —
2.7 -145 330 -14.8 (0.5,0.5) -17.0
35 -9.7 330 -12.8 —
3.2 -10.5 330 -135 —
25 -90 90 -111 —
3.2 -56 150 -13.0 —
23 -17.2 120 -283 (0.5,1) -323
24 -9.7 120 -164 —
3.2 -8.6 150 -10.0 —
3.2 =87 300 -13.7 —
24 -175 300 -225 (0.5,1) -22.8
3.8 —-6.5 150 -8.8 —
3.7 =82 330 -9.0 —
33 3.7 120 -163 —
26 -174 150 -20.7 (0.5,0.5) -23.3
3.7 -5.9 120 -13.. —
33 -73 330 -84 —
2.7 -14.7 330 -149 (0.5,0.5) -16.9
33 -9.2 330 -11.7 —
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Deoxyribose*
HIS' 32 -84 330 -89 —
26 -59 210 -7.5 —
33 -24 150 -10.5 —
33 -6.0 270 -13.0 —
24 -19.0 330 -21.2 (0,0) -21.2
3.8 -35 150 -6.6 —
34 -26 300 -54 —
28 -89 180 -150 (0,0.5) -15.9
34 -7.0 330 8.7 —
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® See Figure 1 for structures of histidine and adenine, Figure 4 for definitions of Ry, o, and R,, and Figure 5 for definitions
of edges (0) considered in the present study. ® Dimers between truncated adenine (A) and extended histidine (see
Computational Details for definition of HIS;" and HIS,'). © Dimers between truncated histidine (HIS) and extended adenine
(Agr)-



Table SI-4. Strongest MP2/6-31G*(0.25) Interaction Energies (AE, k) mol™) of (Cationic) Adenine (edge)-Protonated
Histidine (face) Dimers as Determined by Varying R; (&), a (°), and R, ((X-displacement, Y-displacement), A)®

Model 0 AE o AE R, AE
Protein Backbone®
HISs." 1 3.1 -335 240 -40.3 (-0.5,0) -41.1
2 24 -299 150 -304 —
3 3.0 -345 60 -394 (0, 0) -39.4
4 24 -12 60 -26 —
5 26 3.3 60 1.6 —
6 3.1 -204 60 -244 —
7 36 -149 240 -17.8 —
8 25 -18.7 240 -22.6 —
A 35 -327 30 -328 (-0.5,1) -34.7
B 3.5 -309 180 -32.2 (0,1) -34.4
C 3.0 -300 60 -352 (1,-0.5) -39.9
D 29 11.0 30 9.9 —
E 35 -142 60 -16.7 —
F 3.4 -148 240 -204 —
G 29 -24 240 -34 —
H 34 -26.0 240 -346 (0.5,-0.5) -36.4

® See Figure 1 for structures of protonated histidine and adenine, Figure 4 for definitions of R;, &, and R,, and Figure 5 for
definitions of edges () considered in the present study. ° Dimers between truncated adenine (A) and extended
(protonated) histidine (see Computational Details for definition of HISs. ™).



