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Abstract 

 Pyrrole–Imidazole polyamides are programmable, cell-permeable small 

molecules that bind in the minor groove of double-stranded DNA sequence-specifically. 

Polyamide binding has been shown to alter the local helical structure of DNA, disrupt 

protein-DNA interactions, and modulate endogenous gene expression. Py–Im polyamides 

targeted to the androgen receptor-DNA interface have been observed to decrease 

expression of androgen-regulated genes, upregulate p53, and induce apoptosis in a 

hormone-sensitive prostate cancer cell line. Here we report that androgen response 

element (ARE)-targeted polyamides induced DNA replication stress in a hormone-

insensitive prostate cancer cell line. The ATR checkpoint kinase was activated in 

response to this stress, causing phosphorylation of MCM2, and FANCD2 was 

monoubiquitinated. Surprisingly, little single-stranded DNA was exhibited, and the ATR 

targets RPA2 and Chk1 were not phosphorylated. We conclude that polyamide induces 

relatively low level replication stress, and suggest inhibition of the replicative helicase as 

a putative mechanism based on in vitro assays. We also demonstrate polyamide-induced 

inhibition of DNA replication in cell free extracts from X. laevis oocytes. In this system, 

inhibition of chromatin decondensation is observed, preventing DNA replication 

initiation. Finally, we show that Py-Im polyamides targeted to the ARE and ETS binding 

sequence downregulate AR- and ERG-driven signaling in a prostate cancer cell line 

harboring the TMPRSS2-ERG fusion. In a mouse xenograft model, ARE-targeted 

polyamide treatment reduced growth of the tumor. 
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