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Hydrolytic Cleavage of DNA by a Mn(I) Complex with Bis(2-benzimidazolylmethyl)amine
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Institute of Molecular Science, Shanxi University, Taiyuan 030006)

Abstract: MnL(here, L=bis(2-benzimidazolylmethyl)amine) was synthesized and characterized. The Mn(Il) com-
plex acts as an artificial nuclease by effectively promoting the hydrolysis of plasmid DNA at physiological pH and
temperature. The studies on mechanism of DNA cleavage by added radical scavengers, rigorously anaerobic ex-
periments, analysis for malondialdehyde-like products, and the religation assays show that DNA cleavage mediat-
ed by MnL occurs via a hydrolytic path. Values for apparent rate constants for the decrease of supercoiled DNA
(form 1) and the increase of linearized DNA (form II[) were obtained under different complex concentrations at
physiological pH and temperature. The catalytic rate constant (K,.) was obtained on the transformation of the
Michaelis-Menten equation from a best-fit line of the apparent rate constant versus complex concentration. The

estimation of K, for the decrease of form | shows a rate enhancement factor of 105,
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Scheme 1  Structure of MnL
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Fig.1 Agarose gel electrophoresis of pBR322 DNA

cleavage

Reaction conditions: 5 mmol-L™" Tris-HCI (pH=8.0,

5 mmol- L™ NaCl) buffer, 37 °C for 2 h.

Lane 1: control;

Lane 2: 0.25 mmol-L™" Mn?*;

Lane 3: 0.25 mmol-L"' L;

Lane 4: 0.25 mmol-L" MnL;

Lane 5: 1 mmol- L™ [Fe(EDTA)]+ 9 mmol- L' H,0,

Lane 6: 0.25 mmol- L' MnL+0.4 mol-L" DMSO;

Lane 7: 0.25 mmol - L™ MnL+0.4 mol-L™" glycerol;

Lane 8: 1 mmol-L" [Fe(EDTA)]+9 mmol-L" H,0,+
0.4 mol-L™" glycerol.
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Fig.2 Ligation of linearized pBR322 DNA
Lane 1: supercoiled (lower) and nicked (upper) pPBR322
DNA; Lane 2 and 4: comparison of MnL linearized DNA
without and with TADNA ligase treatments, respectively;
Lane 3 and 5: comparison of Hind Il linearized DNA
without and with TADNA ligase treatments, respectively.
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Fig4 Mass fractions of DNA species during cleavage
reaction of pPBR322 DNA with MnL
Supercoiled DNA (form I); nicked DNA (form
IT); linear DNA (form IIl). Smooth curves are
the best fit to the experimental data.
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Fig.5 Catalytic activity of MnL that cleaves DNA
Data were fit to a curve based on the

Michaelis-Menten equation.
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