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Abstract

Background Pangoling are the only marmmals that have overlapping scales covering most of their bodies, and they
play a crudal role in the ecosystern, biclegical research, and human health and disease. Previous studies indicated
pangolin scale might provide an important mechanical defense to themselves. The origin and exact functions of this
unigue trait remain a mystery. Using a multi-omics analysis approach, we report a novel functienal explanation

for how mammalian scales can provide hest-pathogen defense.

Results Ourdata suggest that pangolin scales have a sophisticated structure that could potentially trap patho-

gens. We identified numerous proteins and metabolites exhibiting antimicrobial activity, which could suggest

a role for scales in pathogen defense. Notably, we found evidence suggesting the presence of exosomes derived
from diverse cellular origins, including mesenchymal stem cells immune cells, and keratinocytes. This observation
suggests a complex interplay where various cell types may contribute to the release of exosomes and antimicrobial
compounds at the interface between scales and viable tissue These findings indicate that pangolin scales may serve
as a multifaceted defense system, potentially eontributing to innate immunity. Comparisons with human nail and hair
revealed pangolin-specific proteins that were enriched in functions relating to sensing, immune responses, neutraphil
degranulation, and stress responses.We demonstrated the antimicrobial activity of key pangolin scale components
on pathogenic bacteria by antimicrobial assays

Conclusions This study identifies a potential role of pangelin scales and implicates scales, as possible determinants
of pathogen defense due to their structure and contents. We indicate for the first time the presence of exosomes

in pangolin scales and propose the new functions of scales and their mechanisms. This new mechanism could

have implications for mukiple fields, including providing interesting new research directions and important insights

that can be useful for synthesizing and implementing new biomimetic antimicrobial ap proaches.
Keywords Pangolin, Mammalian scale, Antibacterial, Exosorme, Host-pathogen defense, Innate immunity
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