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Development of selective binding and cleavage ligands for the AP sites
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DNA is continuously damaged by endogenous and exogenous factors. In the base
excision repair pathway, the damaged nucleobases are removed by DNA N-glycosylase to form AP sites.
The AP site is representative DNA damage and the alkylating antitumor agents exhibit cytotoxicity
through the formation of the AP site. Therefore blockage or modulation of the AP site repair pathway
may enhance the antitumor efficacy of DNA alkylating agents. We studied the effects of
nucleobase-polyamine conjugates (G-, A—Iigandsg, which specifically bind and cleave at the AP site,
on the potentiation of the cytotoxicities b% the alkylating agents. In the combined application of
the ligand and DNA alkylating agents MMS, the G- and A-ligands showed the potential of the
enhancement of antitumor efficacy. Therefore we designed and synthesized the new ligand having the
high affinity and cleavage activity to AP sites.The new ligand showed the affinity to the AP sites
but have only a modest ceavage activity.
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a) cf. Gardner R. A. et al. J. Med. Chem. 2004, 47,
6055-6069. b) 1,2-Dibromopropane, K,CO,;, dry DMF c)
2-amino-6-chloropurine, K,CO3, dry DMF d) 0.5M HCI/MeOH,
60°C e) thiophenol, K,CO3, dry DMF
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duplexes (4.4) ATm
AP/A 37.23 39.97 +2.74
AP/G 37.56 38.56 +1.0
AP/C 32.95 39.09 +6.14
AP/C 36.76 38.93 +2.17
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MMS G-ligand
+10 uM + 50 uM
A549 585.5 uM 442.2 uM 295.2 uM
MMS A-ligand
+10 uM + 50 uM

A549  561.7 uyM 497.2 uM 399.5 uM

Cell viability and IC50 values were determined with
curve-fitting analysis (nonlinear regression curve, variable
slope) provided by GraphPad Prism4 software.

The selective stabilization effects of the G-ligand (4.4) to the
duplex ODN containing the AP site. [duplexes]: 4 uM, [ligand]: 20
puM, [NaCl]: 100mM. 5'-d GCG TAC AP CAT GCG-3’ and 5-CGC
ATG X GTA CGC-3'. AP and X represent the tetrahydrofuran part
and the nucleobase opposite the AP site, respectively.
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