PC2 (14%)
o

[

ADE

i i

< . .
¥ s

R 3 0 3
PC1 (27.9%)

GUA

-3 0 3
PC1 (27.6%)

Amino Acids

@ gcidic

® basic
hydrophobic

@ polar

Amino Acids

® acidic

® basic
hydrophobic

® polar

PC2 (14.3%)

PC2 (15.8%)

-5

[ ]
Aet'e
° b ’..".
s o °
% \
e [ ]
3 % ®
5.0 25 0.0 25

PC1 (30%)

THY

-4

0
PC1 (26.9%)

4

Amino Acids

® acidic

® basic
hydrophobic

® polar

Amino Acids

® acidic

® basic
hydrophobic

® polar

Figure S1: The PCA visualization of a spectrum of TB parameters involving HOMO and LUMOorbitals. The TB

parameters are generated at B3LYP level
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visualization includes the four types of nucleic bases, which are the components for any possible DNA sequence. The

confidence ellipse represents a statistical probability of 95% that enclosesa certain percentage of the data points based
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S2: The PCA visualization of a spectrum of TB parameters involving HOMO and LUMO orbitals. The

on their distribution along the principal components. The TB parameters are generated at B3LYP level
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Figure S3: The selected structures for 4 representative sets (ADE/TRP, GUA/MET, THY/ARG,ADE/VAL) of DNA-amino
acids pairs with the most significant charge transfer couplings. Spatial distribution of molecules and box plots are used

to depict the character of charge transfer couplings
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Figure S4: Benchmark of the HOMO/LUMO gap for randomly generated dimer and trimer conformers involving
nucleobases or amino aicds. The gray dots represent clusters containingonly nucleobases or amino acids, while

the green dots represent clusters involving both nucleobases and amino acids. The correlation coefficient is 0.9829
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Figure S5: The residue level Mulliken charge distribution. Red dots represent the residues fromproteins while blue

dots correspond to residues from DNA



