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By investigating peptide dendrimers as simply mimics for proteins and enzymes, we discovered that these
usual multi-branched peptides can be optimized for inhibiting bacterial biofilms,* killing multidrug
resistant bacteria,>™ and for delivering drugs and oligonucleotides into cells.>® We then developed a
chemical space approach to discover and optimize these compounds in the absence of well-defined
structures based on molecular fingerprints borrowed from small molecule cheminformatics and adapted
for large molecules. We have used this approach to visualize the chemical space of large molecules’?
and to discover and optimize antimicrobial bicyclic peptides®!® and peptide dendrimers!? as antimicrobial
agents against multidrug resistant (MDR) bacteria, with focus on Gram-negative MDR strains of
Pseudomonas aeruginosa, Acinetobacter baumannii, Escherichia coli and Klebsiella pneumoniae, which
are particularly problematic. In this lecture, | will discuss the experiments that led us from our initial
studies with antimicrobial and cell penetrating dendrimers that used combinatorial chemistry and
targeted design,'>'3 to our latest methods to explore and visualize the peptide chemical space.'# 16
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