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Drug Resistant Tuberculosis (TB) remains a serious global health concern
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De novo synthetic host defense peptide showed specific inhibitory activity against Mycobacteria

Previous Work from our Lab
(Simonson AW, et al. Nat Biomed Eng, 2021)
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https://doi.org/10.1038/s41551-020-00665-x

MAD1 Retro-inversion improved proteolytic stability, enhanced anti-TB potency while retaining

synergistic activity with second line TB antibiotic Moxifloxacin

Retro-inversion flips the peptide backbone but
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Retro-inverted MAD1 adopts a more elongated conformationally rigid assembly relative to MAD1

Small-Angle X-ray Scattering-Analytical

Circular Dichroism studies
Ultracentrifugation studies
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These features potentially lower the entropic barrier for interpolation and assembly of
MADI1-RI within the mycomembrane, further contributing to improved anti-TB potency

All figures: Glossop H.D, et al. Nat. Comms., 2025.



Targeting anti-TB drugs to infected lung macrophages using biocompatible anionic polymers

Previous Work from our Lab

(Simonson AW, et al. Biomaterials, 2021)

Inhalable Route

Rapid
onset of
° Spray solution action
= (Polymer +
g I Moxifloxacin)
Charged Aerogels

Nanodroplets

— —
‘)Current \ oo %0

Different ratios of polymers and peptides
were tested to optimize size of aerogels and
ensure maximal loading of therapeutics

Created with BioRender.com

Bath Solution
(Peptides)

Created with BioRender.com

Anionic carbohydrate-based polymers can be
complexed with cationic peptides like MAD1 to
form nano-sized aerosolizable particles loaded
with moxifloxacin.

Figs. (right) Unpublished work
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Aerogels efficiently deliver therapeutics to Macrophages to clear TB persisters
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Ongoing and Future Experiments

= (Gene expression analysis of uninfected macrophages treated with
different polymer-based aerogels loaded with MAD1-RI.
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To know more about this work and other ongoing research in our lab, please visit -

Hugh D. Glossop, et al. Retro-inversion imparts antimycobacterial specificity to host defense
peptides, Nature Communications, 2025, 17, 469, doi:10.1038/s41467-025-67162-0.

Lab Website: https://sites.psu.edu/medinalabgroup/ Email Address: dzb5866@psu.edu

Thank you for your attention!
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