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Nucleobase ~ Optimal u (Bohr™)

Guanine 0.2692
Adenine 0.2699
Cytosine 0.2800
Thymine 0.2735
Uracil 0.2923

Table S1. LC-BLYP/aug-cc-pVTZ optimal u values for the different DNA/RNA nucleobases



B3LYP / aug-cc- LC-BLYP / aug-cc-

LDA-KST pVTZ pVTZ GW+ CASPT2+’Jt ExperimentJr

Guanine
HOMO-1 6.34 7.27 9.40 9.82 9.56 9.9
HOMO 5.69 591 791 7.81 8.09 8.0-83
LUMO 1.8 0.93 -0.09 -1.58 -1.14
Fundamental gap 3.89 4.98 8.00 9.39 9.23

Adenine
HOMO-1 6.28 7.13 9.24 9.47 9.05 9.45
HOMO 6.02 6.25 8.28 8.22 8.37 8.3-8.5,847
LUMO 2.22 1.02 -0.37 -1.14 -0.91 -0.56 to -0.45
Fundamental gap 3.80 5.23 8.65 9.36 9.28

Cytosine
HOMO-1 6.172 7.11 9.33 9.52 9.42 9.45,9.55
HOMO 6.167 6.60 8.74 8.73 8.73 8.8-9.0, 8.89
LUMO 2.57 1.40 -0.20 -0.91 -0.69 -0.55t0 -0.32
Fundamental gap 3.60 5.20 8.94 9.64 9.42

Thymine
HOMO-1 6.68 7.62 9.76 10.41 9.81 9.95-10.05, 10.14
HOMO 6.54 6.91 8.95 9.05 9.07 9.0-9.2,9.19
LUMO 2.83 1.65 -0.21 -0.67 -0.6 -0.53 t0 -0.29
Fundamental gap 3.71 5.26 9.16 9.72 9.67

Uracil
HOMO-1 6.88 7.68 9.99 10.54 9.83 10.02 - 10.13
HOMO 6.72 7.27 9.47 9.47 9.42 94-9.6
LUMO 3.01 1.81 -0.16 -0.64 -0.61 -0.30 to -0.22
Fundamental gap 3.71 5.46 9.63 10.11 10.03

MAE HOMO-1 3.06 (3.48) 2.17 (2.59) 0.01 (0.41) 0.42

MAE HOMO 2.51(2.43) 2.15 (2.07) 0.07 (0.01) 0.08

MAE LUMO 3.28 (3.47) 2.15 (2.35) 0.58 (0.78) 0.20

MAE Fundamental gap 5.78 (5.90) 4.30 (4.42) 0.65 (0.77) 0.12

Table S2. HOMO-1, HOMO, and LUMO energy levels (in eV) for the DNA/RNA nucleobases
calculated at different levels of theory (note: the negative of the orbital energies are reported). The
fundamental gap is determined by the difference between the HOMO and LUMO orbital energies. The
MAE (mean absolute error) values are with respect to the CASPT2 values; the values in parentheses are
with respect to the GW values. 'Values were obtained from Ref. 1. *The reported CASPT2
HOMO/LUMO energies are actually the vertical ionization energies and electron affinities, respectively
(see main text).
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Reference Cartesian coordinates (in A) for guanine
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.95103344
.49642563
.33220817
.66682489
.01635877
.56066108
.71481265
.48440682
.68872896
.44367551
.54986302
.43506077
.53758831
.85224920
.31793982
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.30207573
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.07640186
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.00000144
.00002235
.00005918
.00001277
.00002553
.00000210
.00006470
.00002519
.00005104
.00000553
.00006419
.00002738
.00002927
.00000073
.00003749
.00002583
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Reference Cartesian coordinates (in A) for adenine
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.00002556
.00000432
.00005145
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Reference Cartesian coordinates (in A) for cytosine
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.00003074
.00003407
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Reference Cartesian coordinates (in A) for thymine
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Reference Cartesian coordinates (in A) for uracil

ToOOoOmEmIEZIZDZ0000%2

.14697849
.24841389
.25016037
.18738494
.01719519
.08115913
.06175024
.18662482
.18805773
.21427357
.15220447
.06964598

.58666204
.65900001
.70766060
.79659357
.42946040
.37461681
.06249266
.25766722
.29756107
.46996815
.65263034
.40144502

oNeoNololoNoNolololoNoNe]

.00319763
.01722627
.01500134
.00039035
.00310714
.00593386
.00986687
.02955514
.0254454¢6
.00050242
.00007986
.01504209

S8



