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Molecular Dynamics Simylations
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o Model Systems

ViI VI

Hydrogen bonded base pairs. Structures I-VIIl correspond
to A-T, H-C, mA-mT, aA-T, G-C, mG-mC, 80G-C, and C-C,
respectively. Abreviation used: A=adenine, C=cytosine,
G=guanine, H=hypoxantine, T=thymine, m=methyl, and
a=amino.
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oM Computational Details

Born-Oppenheimer Molecular Dynamics (MD) simulations —-TERACHEM package
Molecular Dynamics Simulations - NAMD2 package

force field — AMBER9Sff

initial geometries - B3LYP/6-31G(d) level of theory

charge distribution — Mulliken charges

time step—1fs

time — 10 ps
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Charge Reorganization
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L Charge Reorganization
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Fukui Function Profiles
E=E[Ny,, Ny, Ny Vi, (), Vg, (F), ooy iy ()]
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Fukui Function Profiles

E=E[Ny Ny ..o Ny Yy, (F), Vi, (F), o, Wiy (F)]
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Polarization Profiles
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Polarization Profiles
Buw =(ENy, /v, ) =Ny, /ovy, )

N {vy, . k#i} N {vy, . k#i}

bcz®m4m) 014
b

' W ] e
0.04 .
02 -

04 014 szmwzm
706 502+
Q 1 Q i

)l b 034
1.0+ ca2@)H2®)
044
12
14+ 057
16 — 7 o6+ T—
0 2000 4000 6000 8000 10000 10 15 20 25 30 35 4.0 45 50 55

t =] rA]




MU

Hardness Profiles
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Conclusions

CSA formalism correctly reproduced charge reorganization
accompanying hydrogen bond formation.

Fukui function indices and polarization matrix elements are good
bond detectors.
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