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Paraherquamide J: A Novel Prenylated IndoleAlkaloid from Penicillium janthinellum
HK-6 as a Potential Therapeutic Agent Against ESKAPE Pathogens

Dear Editor,

Paraherquamide ], a prenylated indole alkaloid
derived from the marine fungus Penicillium janthinellum
HK1-6 (Zheng et al, 2020), holds significant promise as
a novel antimicrobial agent against ESKAPE pathogens
(Enterococcus faecium, Staphylococcus aureus, Klebsiella
pneumoniae, Acinetobacter baumannii, Pseudomonas
aeruginosa, and Enterobacter species). These multidrug-
resistant (MDR) pathogens are responsible for severe
nosocomial infections and pose a major challenge to
global healthcare due to their ability to evade conventional
antibiotics (Sousa et al.,, 2021). Paraherquamide ]’s unique
structural features, including its indole alkaloid core and
prenyl modifications, suggest potential interactions with
bacterial membranes, efflux pumps, and essential enzymatic
pathways, making it a strong candidate for combating
antimicrobial resistance (AMR).

The primary mechanism of Paraherquamide ] against
ESKAPE pathogens may involve disruption of bacterial
cell membrane integrity, leading to leakage of intracellular
components and cell death (Figure 1). Additionally, it could
inhibit essential bacterial enzymes, such as DNA gyrase and
topoisomerase 1V, which are crucial for DNA replication and

bacterial survival. Paraherquamide ] may also function as a
quorum-sensing inhibitor, preventing biofilm formation, a
key defense mechanism of ESKAPE bacteria that enhances
antibiotic resistance. Its ability to bypass traditional antibiotic
resistance mechanisms, such as -lactamase production and
efflux pump overexpression, further enhances its therapeutic
potential.

Future applications of Paraherquamide ] could include
its development as a standalone antimicrobial agent or in
combination with existing antibiotics to restore their efficacy
against resistant strains. Its integration into nanoparticle-
based drug delivery systems may improve its stability
and targeted delivery, reducing toxicity and enhancing
therapeutic outcomes. Moreover, structural modifications
through medicinal chemistry approaches could optimize its
potency, pharmacokinetics, and spectrum of activity. Clinical
trials will be essential to assess its safety, efficacy, and
potential resistance development. If successfully developed,
Paraherquamide ] could serve as a groundbreaking marine-
derived antibiotic, offering a much-needed solution against
MDR ESKAPE pathogens and helping to curb the rising global
threat of antibiotic resistance.

Figure 1: Different ways of Paraherquamide ] on targeting ESKAPE Pathogens.
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