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The human genome consists of interspersed repeats, sequences that mark the
long-standing activities and high preservative quality of mobile DNA. Long interspersed element-1
(LINE-1 or L1), a highly active autonomous retrotransposon (RTP), is the most abundant endogenous
retroelement in humans accounting for approximately 17% of the human genome, approximately 10% of
which are "hot L1" copies primed for jumping within the genome. The aim of this study was to
identify the mechanism by which abuse drugs induce L1-RTP. We found that methamphetamine, cocaine,
morphine, fentanyl and imipramine induced L1-RTP. Results revealed that imipramine induced L1-RTP in

neuronal cell lines. This effect was found to be reverse transcriptase-dependent, but not
accompanied by the induction of double-strand breaks. Overall, L1-RTP induced by abuse drugs is a
novel type of genomic instability, and analysis of this phenomenon might be a novel approach to
elucidate the mechanism of substance-use disorders.
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