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DNA-DB293 Complex: Molecular Dynamics Simulations
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Abstract Molecular dynamics(MD) simulations were used to investigate the interaction of DB293 with the
DNA oligonucleotide d[CGCGAATTCGCG],. A 5 ns MD calculation was performed to study the DB293-DNA
complex and the results indicate that DB293 was inserted in the minor groove of DNA, binding to the region of duplex
AATT bases. The bifurcated pair of H-bonds was formed between nitrogen atom of the benzimidazole ring and oxygen
atoms of the thymine 7 and thymine 19, and another H-bond was formed between nitrogen atom of the amidinium
group and oxygen atoms of thymine 20. MD studies complement the structural analysis and provide a clear picture of
the complex, providing the theoretical guidance for the design of biologically active minor groove agents.
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Fig.1 Root-mean-square deviation of DNA-DB293 complex from the initial structures as a function of time
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Fig. 3 Minor groove width using curves for the time-averaged structures of the DB293-DNA complex

2.2 DB293 &L Em I

H TR AWk R MD BHULE 200 ps ik BIFase, MR 1.0~5.0 ns 437 4000 A5 1K 325 SC
{EARAEBCE 454, Kl 3(a) h 1.0~5.0 ns 1) MD #5248l 5 DNA-DB293 &5k R I~ gt mi Bl .
Bl BT 7, DNA BBk AH X W) bR 4 M — @ 2 B 10235 i, DB293 25 W) 7 + 45 & 76 ML IS i
d[CGCGAATTCGCG], HI/NA X, MHHA — e i FB R, 2590 FHIAUR DNA /NAE
PIERAA) &, 2 H AL

MK 3a FTLAE . 298000 1454 0 S B AL T DNA /NA X AATT B4, BT 40 72 Em
JOEAEVE ] 22 8, B RIS AE (&) 3b), DB293 FZE IFK MR U5 T N2 Befis 15 DNA Hifif
WEBEBRIE T7 (1) O2 J5U7H1 T19 1) O2 J5i 1 JE P AN Ee k(1) &8, [N, R 20551 N3 J5L 71 T20 (1)
02 JAFIEI—MR IS . RIS, B sh AR T AU 251724k, Wikl 4 Fos. HIE 4 7]
DL, DNA (1) 19 A7 i B s ig 4 5 1 02 F1 DB293 (%05 T~ N2 22 8] [ FE B 7E 0.26~0.30 nm 2 [i],
S B 0.283 nm, DNA 7 47 il SR IE 1148501 02 F1 DB293 A5 T+ N2 Z 8] [ #E B 4F 0.27~0.31 nm
Z ), ~FIEEES 0.287 nm, 1M 20 107 i e g (14 )51 O2 F1 DB293 (1) N3 Jii 12 [ (1) 5 1 0.28~0.32
nm 2 [1], “FEIEEE A 0.296 nm. M7 DB293 [ HBKMEIA K — AN EUR A1 7 A7 LA K 19 47 T B3 2
ANMARFRINTE R T 2 AN A5, DB293 K i 24 1) AU A1 DNA 1 20 47 T Bk 1) 48 i -t B
Ji 1 AN FRE AU

THY? y
— \/ \'.
}/‘ THY19
/
AY 4 {
'\ Py ]
v ~ R
5 Gose \] THY20
s -~
I

3 (a) DNA-DB293 & &1 F145#370(h)DB293 SN A REE
Fig. 3 (a) The 1.0~5.0 ns time-averaged structure of DNA-DB293 complex and (b) drug binding to the AATT region of d
[CGCGAATTCGCG],
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Fig. 4 H-bond distances between DB293 and DNA bases as a function of time
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