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A Reduced Calcium-Dependent Antibiotic Derived from a Calcium-
Dependent Antibiotic

PI : Professor CHUNG-HAN (JOHN) CHU
Department of Chemistry, National Taiwan University
Experience: https://www.bioactivemolecules.org/john-chu

Market Needs: Novel antibiotics to counter drug-resistant pathogenic bacteria

Our Technology: The prevalence of drug-resistant bacterial pathogens foreshadows a healthcare
crisis. Calcium-dependent antibiotics (CDAS) are promising candidates to combat infectious diseases
as many of them show modes of action orthogonal to widespread resistance mechanisms. The calcium
dependence of CDAs is nonetheless one of the hurdles toward realizing their full potential. We
showed, using a laspartomycin C (LspC) derived compound as a model (B1), that calcium
dependence can be reduced or even eliminated. B1 was designed based on a mechanistic
understanding of LspC and no longer depends on calcium for its antibacterial activity; it is instead
induced by the presence of phenylboronic acid (PBA). The required dose of B1 and PBA for bacterial
growth inhibition is much lower than their apparent cytotoxicity. In addition, thin-layer
chromatography, mass spectrometry, nuclear magnetic resonance spectrometry, and complementation
assays all showed that B1 inhibits bacterial growth via the same mechanism as LspC, i.e., sequestering
the cell wall biosynthetic intermediate undecaprenyl phosphate (C55P). B1 is as potent and effective
as LspC against several Gram-positive bacteria, including methicillin-resistant Staphylococcus
aureus and vancomycin-resistant Enterococcus.

Strength: Our new antibiotic B1 inhibits bacterial growth by sequestering C55P, and no antibiotic
currently on the market operates in this manner. CDAs need high enough calcium concentration to be
active, and this requirement is not always met. Since B1 shows no detectable calcium dependence, it
may have broader applications than CDAs.

Competing Products: No antibiotics on the market targets C55P.

Intellectual Properties: Our design is the first example of successful CDA molecular engineering to
yield a new antibiotic (B1) that maintained its potency but showed reduced-calcium-dependence. We
have already filed a US provisional application (Chu, C-H; Chiou, S-L. A reduced calcium-dependent
antibiotic derived from a calcium dependent antibiotic. US provisional patent, application no.
63/605,584 (3 December 2023)).

We conducted a preliminary prior search of US patents based on keywords. There are no apparent
competition drugs and/or technologies.

Contact (do not need to fill out):
Center for Industry-Academia Collaboration, NTU

Tel: 02-3366-9945, E-mail: ordiac@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion
of this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to
achieve your goal the best we can.
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