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Abstract

DNA interstrand crosslinks (ICLs) are extremely cytotoxic lesions that block essential cellular
processes, such as replication and transcription. Crosslinking agents are widely used in
chemotherapy, such as chlorambucil. However, there are some challenges of this kind of aniline
mustard: (1) Induce a distortion of DNA during the crosslinking. (2) Rapid quenching via
hydrolysis. (3) On average, only one crosslink occurred per 20 monoalkylation events. The main
reason for this result is that the distance between the two warheads is 7.2 A, shorter than the
distance between the strands of DNA--8.9 A. To enhance the reaction rate of crosslinking, this
study refers to the structure of chlorambucil and makes improvements, so that the distance between
warheads increases to 8.9 A, and successfully synthesizes the designed molecule --COOH-SW. To
compare the crosslink efficiency with G-4 DNA, BMVC is introduced to compounds with different
distances between the warheads, which are BMVC-C3M (7.2 A) and BMVC-SW (8.9 A).

Through measurements of photophysical properties (CD, Melting temperature estimation, UV
and FL), we can know that BMVC-C3M and BMVC-SW have the same capacity of non-covalent
binding with G-4. Then through denaturing PAGE and DNA footprinting, we can know that their
alkylating capacity with G-4 is quite the same, and their alkylation sites are nearby. Based on these
results, finally, the results of ESI-MS show that increasing the distance between two reactive

warheads can effectively improve the intrastrand crosslink efficiency.
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