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• Plant defensins such as pezadeftide have 
the potential to be effective and robust 
treatments for fungal infections in 
humans

• Pezadeftide has potent broad-spectrum 
antifungal activity with no known activity 
on human and bacterial cellsa

• In a phase 1/2a, randomized, double-
blind, vehicle-controlled trial, 
pezadeftide demonstrated strong 
antifungal activity in patients with 
onychomycosis1

PEZADEFTIDE IS  A FUNGICIDAL 
PLANT DEFENSIN WITH POTENT 
ACTIVITY AGAINST FUNGAL 
PATHOGENS THAT CAUSE SKIN,  
HAIR,  AND NAIL  INFECTIONS

IC50, inhibitory concentration required to inhibit 50% of fungal growth; KOH, potassium hydroxide; MIC, 
minimal inhibitory concentration required to inhibit growth by >90%.
a For human and bacterial cells, IC50 and MIC exceed 50 μg/ml.
b IC50 and MIC were assessed using the broth dilution method adapted from Broekaert et al.2

c Mycological cure was defined as negative for the presence of fungi by both KOH stain and culture.
1. van der Weerden NL, et al. Poster presented at: 2021 APMA Annual Scientific Meeting; July 29-August 1, 
2021; Denver, CO. Poster 133. 2. Broekaert WF, et al. FEMS Microbiol Lett. 1990;69(1-3):55-60.
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• Mycological cure for 2% 
pezadeftide- vs vehicle-
treated nails in patients 
with onychomycosis

• IC50 and minimum 
inhibitory concentrations 
of pezadeftide against 
multiple species of fungal 
pathogens2,b
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Mycological Cure at 12 weeksc

Fungal pathogen

Pezadeftide

IC50 
(μg/ml)

MIC
(μg/ml)

Microsporum canis 10214 6.3 32

Microsporum gypseum 13994 6.2 32

Trichophyton interdigitale 8.4 16

Trichophyton rubrum 41041 2.6 32

Trichophyton tonsurans 5724 2.7 8

Candida albicans 3.7 32

Candida tropicalis 1.5 4



PEZADEFTIDE DIRECTLY 
DISRUPTS FUNGAL CELL  
MEMBRANE INTEGRITY 
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• Pezadeftide has a novel fungicidal 
mechanism of action distinct from 
triazole-based drugs

• The direct antifungal mechanism of 
action of pezadeftide reflects 3 key 
events
1. Accumulation of pezadeftide at the cell surface 

as the result of cell wall binding followed by 
movement into the cytoplasm

2. Induction of mitochondrial membrane 
hyperpolarization

3. Production of ROS and permeabilization of the 
fungal cell plasma membrane

• This presentation will review evidence 
supporting these events

ROS, reactive oxygen species.



• Yeast strains with deletions in genes key to 
mitochondrial function, especially F1-F0 ATP 
synthase, are resistant to pezadeftide (data not 
shown)

• In an observation novel to antifungals, 
pezadeftide induces fungal mitochondrial 
membrane hyperpolarization, increasing the
negative charge in the mitochondrial matrix1

PEZADEFTIDE ENTERS THE CELL  AND 
HYPERPOLARIZES THE 
MITOCHONDRIA
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• Binding and internalization 
of labeled pezadeftide 
(green) and fluorescence of 
the mitochondrial 
membranes with indicator 
dye (red) in T. rubrum. An 
increase in red 
fluorescence indicates 
elevated mitochondrial 
membrane potentiala

• Pezadeftide hyperpolarizes 
the mitochondrial 
membrane in C. albicansb,c

ATP, adenosine triphosphate; CCCP, carbonyl cyanide m-chlorophenyl hydrazone; FAM, 5-
carboxyfluroscien; TMRM, tetramethylrhodamine.
a Confocal microscopy was used to monitor the location of labeled pezadeftide (green) and fluorescence 
of the mitochondrial membranes with indicator dye (red). 
b Hyperpolarization of mitochondrial membrane potential was investigated by flow cytometry using the 
fluorescent mitochondrial membrane potential indicator TMRM. A rightward shift of red line with respect 
to the black line indicates hyperpolarization.
C CCCP depolarizes the cell membrane and was a negative control in this experiment.
1. Perl A, et al. Trends Immunol. 2004;25(7):360-367.

• Pezadeftide binds and accumulates at the 
cell surface, likely due to the affinity of the 
defensin for cell wall polysaccharides

Cell Wall Binding and Movement Into Cytoplasm

Pezadeftide TMRM Merge
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• Mitochondrial membrane 
hyperpolarization is known to 
increase ROS production1

• Pezadeftide induces ROS 
production, eventually leading 
to cell death

PEZADEFTIDE INDUCES ROS 
PRODUCTION AND PROMOTES CELL  
DEATH AND PERMEABIL ITY • In T. rubrum, ROS production 

(green) increased in the presence 
of labeled pezadeftide (red)
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For additional methodology 
and information, scan this 
QR code 

• In C. albicans, pezadeftide 
increases ROS production in a 
dose-dependent manner. At 50 
µg/mL pezadeftide, 74% of cells 
produced ROS 

• In T. rubrum, pezadeftide 
permeabilizes the plasma 
membrane leading to uptake of 
SYTOX (green) 

Medical writing support was provided by Gerard Robinson, PhD, of SciMentum, Inc, a Nucleus 
Holdings Ltd company. 
Perl A, et al. Trends Immunol. 2004;25(7):360-367.
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• The membrane impermeable fluorescent dye SYTOX green (Life Technologies) 
was added to T. rubrum cells prior to the addition of pezadeftide-TAMRA

• The location of pezadeftide in T. rubrum hyphae was monitored using pezadeftide 
labeled with the red fluorescent tag pezadeftide-TAMRA

• Upon permeabilization of the plasma membrane, SYTOX green enters the cell, 
binds to nucleic acids, and becomes fluorescent

• This fluorescence is monitored kinetically by measuring the emission at 535 nm 
after excitation with 488 nm light over time

PLASMA MEMBRANE PERMEABILIZATION METHODS 

TAMRA, 5-carboxytetramethylrhodamine N-succinimidyl ester. 
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• The effect of pezadeftide on mitochondrial membrane potential was investigated 
with flow cytometry using TMRM, a dye that fluoresces when taken up by 
mitochondria 

• Saccharomyces cerevisiae cells were treated with 15 µM pezadeftide or 5 µM 
CCCP, a chemical known to depolarize the mitochondrial membrane

• Confocal microscopy was used to monitor the location of pezadeftide labeled 
with the fluorescent tag FAM and fluorescence of the mitochondrial membranes 
with the indicator dye TMRM 

• The intensity of fluorescence is proportional to the mitochondrial membrane 
potential

• In the resultant graphs, black lines are untreated cells in the presence of TMRM, 
and the grey (CCCP) and orange (pezadeftide) lines are treated cells in the 
presence of TMRM

MITOCHONDRIAL HYPERPOLARIZATION 
METHODS
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• ROS production by T. rubrum in response to pezadeftide treatment was assessed 
using the ROS-specific fluorescent probe, DHR123 (Life Technologies)

• In the presence of ROS, DHR123 is converted to rhodamine 123, which has 
fluorescence excitation/emission maxima at 507/529 nm

• Confocal microscopy was used to monitor the location of pezadeftide-TAMRA 
(red) and fluorescence of the ROS indicator dye, DHR123 (green)

DHR123, dihydrorhodamine 123.

ROS PRODUCTION METHODS
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