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DNA Hydrolysis Mediated by a Tetranuclear Zinc(I) Complex with 2, 6-Bis
{[(2-hydroxybenzyl)(2-hydroxyethyl)amino]methyl}-4-methylphenol

CHEN Zhan-Fen™'? WANG Xiao-Yong® GUO Zi-Jian®
(*College of Chemistry and Environmental Engineering, Hubei Normal University, Huangshi, Hubei 435002, China)
(State Key Laboratory of Pharmaceutical Biotechnology, School of Life Science, Nanjing University, Nanjing 210093, China)
(State Key Labortory of Coordination Chemistry, Institute of Coordination Chemistry, Nanjing University, Nanjing 210093, China)

Abstract: DNA binding properties and hydrolase activity of a fluorescent tetranuclear Zinc(Il) complex [Zn",(L-
3H),| (C10y), -3.5H,0 (I, L =2, 6-bis {[(2-hydroxybenzyl) (2-hydroxyethyl)amino|methyl}-4-methylphenol), were
monitored by circular dichroism (CD), fluorescence spectroscopy and agarose gel electrophoresis. The results
indicate that I binds to phosphate backbones of DNA covalently. The interaction induces the conformational
variation of DNA double helix and the fluorescence quenching of I. The complex can mediate rapid hydrolytic
cleavage of pBR322 plasmid DNA under physiological conditions (pH=7.4) and in the absence of any external
agents. And I exhibits its optimal DNA hydrolytic activity at the concentration of 60 wmol -L™" and the rate of
DNA hydrolysis was a 6~7-fold acceleration.
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Fig.2 CD spectra of CT-DNA in the absence (dashed
line) and presence (solid line) of complex L.
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The incubation time is 12 h. a: lane 1, DNA control; lane 2, DNA+I (10 pmol-L"); lane 3, DNA+I (20 pmol-L™);
lane 4, DNA+I (40 pmol - L™); lane 5, DNA+I (60 pmol - L™); lane 6, DNA+I (80 pmol-L™); lane 7, DNA+I (100
pmol - 1); lane 8, DNA+I (120 pmol -L™); lane 9, DNA+I (150 pmol - L™); lane 10, DNA+Zn (Cl0.),-6H,0 (600
pmol - ™). b: lane 1, DNA control; lane 2, DNA+L (120 pmol - L™); lane 3, DNA+I (5 wmol - L™"); lane 4, DNA+I (10
pmol - L7); lane 4, DNA+I (20 pmol - L™); lane 6, DNA+I (30 wmol - L™); lane 7, DNA+I (40 pmol - L™); lane 8, DNA+

I (50 pmol-L™); lane 9, DNA+I (60 pmol-L™)

Kl 4 BCAYIAE Tris-HCl 22 (50 mmol - L™, pH 7.4),37 °C, #6544 F W% pBR322
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Fig.4 Agarose gel electrophoresis patterns for the cleavage of pBR322 plasmid DNA (0.02 wg-L™) by
complex I in Tris-HC] buffer (50 mmol - L', pH 7.4) at 37 °C in the dark
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Table 1 Quantified data for different forms of DNA produced by complex I at different concentrations

Complex Concentration / (pmol L) Supercoiled / % Nicked / % Linear / %

none 0 64.47 3553 0

5 59.66 30.63 971

10 2052 62.70 16.78

20 15.02 66.76 18.22

30 0 71.85 28.15

40 0 68.83 31.16

I 50 0 64.33 35.67

60 0 60.10 39.90

80 3.78 61.43 29.79

100 12.07 59.66 2827

120 46.13 44.99 3.88
150 58.03 41.97 0
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Fig.5 Agarose gel electrophoresis patterns for the
pBR322 plasmid DNA (0.02 pg-L™) by
complex I (60 wmol- L") in the presence of
standard radical scavengers. Lane 1, DNA
control; lane 2, DNA+I; lane 3, DNA+I+
DMSO(0.1 mol - L™); lane 4, DNA+I+NaN;
(10 mmol - L"); lane 5, DNA+I4+KT (10 mmol -

L™); lane 6, DNA+I+tert-butyl alcohol
(10 mmol-L™)

6 7ETris-HCI 2% ## (50 mmol- L, pH 7.4)" 37 °C
TECEY 1AM pBR322 BkL DNA BT 4L ¥ 1Y
HEHESL(H] T4 4L )

Fig.6 Ligation experiments of DNA cleavage products

induced by complex I in Tris-HCI buffer

(50 mmol-L7", pH 7.4) at 37 °C . Lane 1, DNA+I

(40 wmol-L); lane 2, DNA+T (40 pmol- L)+

T4 ligase; lane 3, DNA+I (60 pwmol-L); lane 4,

DNA+I (60 wmol L)+ T4 ligase
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Fig.7 Agarose gel electrophoresis patterns for the
cleavage of pBR322 (0.02 pg-L™) plasmid
DNA by complex I (60 pwmol-L™) in Tris-HCI
buffer (50 mmol-L™, pH 7.4) at 37 C in the
dark for different incubations times. Lane 1,
DNA control; lane 2~8, DNA+I, after 1, 2, 4,
6, 8, 10 and 12 h, respectively.
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Fig.8 (a) A plot of the time course of mass fractions of
DNA species during the cleavage reaction of
pBR322 DNA (0.02 pg-L™) by 60 wmol-L™"
complex I in 50 mmol- ! Tris-HCI, pH 7.4 at
37 “C. (b) Kinetics plot for the decrease of form |
DNA and the increase of form I DNA under

the above conditions
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Fig.9 Proposed mechanism for the hydrolysis of DNA by

the tetranuclear Zn(Il) complex
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