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Project Description 
Antimicrobial resistance (AMR) is an urgent and escalating global health concern, with 
the rise of Gram-negative bacteria that resist most antibiotics due to their double 
membrane barrier. This issue underscores the critical need for potent and selective 
antibiotic delivery strategies for these resistant bacteria. Generally, bacteria have 
specific outer membrane transporters that use siderophores to translocate ferric ions 
into the bacterial cell. Macrolides, which target bacterial ribosomes and specific 
enzymes, are highly susceptible to efflux but do not cross the polar Gram-negative outer 
membrane. Enhancing the potency of macrolide antibiotics against these bacteria 
remains unexplored. 
 
Recently, the FDA approved the siderophore conjugate drug cefiderocol (Fetroja) by 
Shionogi & Company Ltd to treat Gram-negative urinary infections. Hence, the 
conjugation of Gram-positive macrolide antibiotics to siderophores provides 
opportunities to deliver potent antibiotics to Gram-negative bacteria using Nature’s 
Trojan horse approach. These trojan-horse conjugates are expected to increase the 
membrane permeability of Gram-negative bacteria and allow the repurposing of 
currently available Gram-positive-only macrolide antibiotics for the treatment of drug-
resistant Gram-negative bacteria. 
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