Antimicrobial Resistance
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Background and motivation

* Antimicrobial resistance is a growing global threat, particularly Gram-negative bacteria due to their
outer membrane permeability barrier [1].

* DNA origami nanostructures offer a programmable, biocompatible platform with demonstrated
antimicrobial applications [2,3].

* |nspired by neutrophil extracellular traps, this work aims to develop self-assembling DNA origami
arrays to physically immobilise the bacteria and deliver antimicrobial peptide.

Methodology

1. Two-tile design with mirrored sticky ,2. Functionalisation with double 3. Self-assembly of T1 and T2 into

ends cholesterol high-order DNA origami arrays
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2. Cholesterol functionalisation significantly increased DNA origami arrays association with E. coll.
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3. E. coli growth rates were significantly reduced when grown in presence of cholesterol-functionalised DNA
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Future directions

1. Flow cytometry and SEM to characterise arrays-bacteria interaction.
2. pH-triggered antimicrobial peptide functionalisation via i-motif release mechanism.
3. Testing against clinically relevant Gram-negative bacteria.
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