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Motivation and Aim: Tyrosyl-DNA phosphodiesterase 1 (Tdpl) is a promising target for
cancer and neurodegenerative therapy. Tdpl plays an important role in the removal of
damage caused by topoisomerase 1 (Topl) inhibitors camptothecin and its derivatives
topotecan and irinotecan. Last two compounds are the antitumor drugs widely used
in clinical practice [1]. It makes this enzyme a promising target to enhance anticancer
treatment in combination with DNA damaging therapies such as Topl inhibitors.
Moreover there is a natural mutant of Tdpl which is responsible for the development
of a neurodegenerative disease spinocerebellar ataxia with axonal neuropathy (SCAN1)
[2]. The suppression of SCANI mutant activity can improve the SCANI1 patients’
condition and prevent the progression of the disease. The natural compounds leelamine
and berberine derivatives were chosen as potential Tdpl and SCANT1 inhibitors based on
their multiple biological activities.

Methods and Algorithms: To determine the inhibitory properties of compounds,
fluorescent DNA biosensor was used [3]. IC,  values for each compound were calculated.
To determine the own cytotoxicity of compounds and their cytotoxicity in combination
with topotecan a standard MTT test was used.

Results: During the screening of 42 compounds 20 effective inhibitors of Tdpl with
IC,, values less than 1 uM were found. The screening of 16 compounds against SCAN1
showed 10 inhibitors of SCAN1. Most of compounds appeared to be nontoxic for lung
cancer A549 cell line. Two leelamine derivatives enhanced the cytotoxicity of topotecan.
Conclusion: Both leelamine and berberine derivatives showed themselves as promising
compounds for further development of anticancer drugs and drugs for treatment of the
neurodegenerative disease SCANI.
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