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Membrane-bound channel-forming proteins are essential in mediating
cellular communication and their modulation offers an opportunity for
the development of new drugs. Among such proteins, Connexin43
(Cx43) and Pannexinl (Panxl1) are key players in both “healthy”
physiological intercellular communication as well as communication
related to pathological states. Selective modulation of Cx43 and Panx1
activity represents thus a potential therapeutical approach. A handful
of modulators of Panx1 and Cx43 (hemi)channel activity were already
known (e.g. Panx1 and CT10, respectively), although they possessed
some drawbacks such as a lack of selectivity, proteolytic instability or
an inhibition of physiological communication other than pathological
activity. This study aimed to develop a new generation of connexin and
pannexin (hemi)channel inhibitors as potential drug candidates in the
treatment of cardiac and hepatic inflammatory diseases. Among
known modulators, peptide mimetics which mimic portions of the
native sequences of Cx43 and Panx1 were of particular interest as they
have shown promising inhibitory activity both by in vitro and in vivo
experiments. Hence, the identification of new peptide inhibitors of
Cx43 and Panx1 was reached by synthesizing peptide mimetics of the
primary sequence of the two proteins and testing them for in vitro
inhibition of ATP release, a significant indicator of (hemi)channel
activity. To overcome some of the aforementioned limitations, a series
of chemical strategies was used to conformationally and
proteolytically stabilize the identified lead peptides. Among these
strategies, the use of D-amino acids and cyclization through disulfide
or triazole tethers resulted in compounds with half-lives exceeding 24
hours. Multiple Panx1-derived compounds were found to reduce ATP
release at concentrations ranging from 1 to 300 uM, with some of
them showing promising anti-inflammatory potential in Vvitro.
Proteolytically stable compounds based on the lead CT10 showed
activity at even lower concentrations (100 nM). Preliminary in vivo
experiments revealed the therapeutic potential of the peptides.




