Mini Review
Volume 7:1, 2023

Journal of Microbial Pathogenesis

ISSN: 2684-4931 Open Access

Pathogen-Induced Proteases: Dual Roles in Host Defense and

Tissue Damage

Renier Shabab*

Department of Biology, University of North Carolina at Chapel Hill, Chapel Hill, North Carolina, USA

Abstract

Pathogen-induced proteases play a critical role in the host's immune response to invading pathogens. These enzymes are secreted by immune
cells and target proteins on the pathogen's surface, aiding in its clearance. However, dysregulated production of pathogen-induced proteases
can lead to tissue damage and chronic inflammation. Therefore, understanding the regulation of these enzymes is essential for developing
effective therapeutic strategies for infectious and inflammatory diseases. This mini-review provides an overview of the concept of pathogen-

induced proteases and their role in the immune response.

Keywords: Pathogen-induced proteases * Immune response  Infection ¢ Cytokines « Chemokine’s * Tissue damage * Inflammation * Therapeutic

strategies

Introduction

Pathogen-induced proteases are enzymes produced by pathogens,
such as bacteria, viruses, fungi, and parasites, to facilitate their invasion and
survival within their host organisms. These proteases play a critical role in
the pathogen's ability to evade the host's immune system, access nutrients,
and spread throughout the host's tissues. Pathogen-induced proteases
can be classified based on their function, including proteases involved in
the degradation of extracellular matrix components, such as collagen and
elastin, proteases that target host proteins involved in immune defense, such
as antibodies and complement proteins, and proteases that activate host
signaling pathways to promote pathogen survival. The study of pathogen-
induced proteases is of great importance for understanding the mechanisms of
pathogen virulence and developing new strategies for treating and preventing
infectious diseases.

Literature Review

Pathogen-induced proteases refer to a class of enzymes that are
produced in response to a pathogenic infection. These proteases play a crucial
role in the host's immune response to clear the invading pathogen. Pathogen-
induced proteases are typically secreted by immune cells such as neutrophils,
macrophages, and natural killer cells, and they target proteins present on the
surface of the pathogen.One of the key benefits of pathogen-induced proteases
is their ability to degrade the pathogen's proteins, rendering them ineffective
and aiding in the clearance of the infection. Additionally, these proteases can
activate other immune cells and increase the production of cytokines and
chemokines, which recruit more immune cells to the site of infection.

However, excessive or dysregulated production of pathogen-induced
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proteases can also have detrimental effects on the host, leading to tissue
damage and chronic inflammation. For instance, chronic obstructive
pulmonary disease (COPD) is associated with high levels of neutrophil-derived
proteases in the lungs, leading to tissue damage and impaired lung function.
Therefore, the regulation of pathogen-induced protease activity is crucial for
an effective immune response and the prevention of excessive tissue damage.
Understanding the complex interplay between pathogen-induced proteases
and the host immune response is an area of active research that has the
potential to lead to novel therapeutic strategies for infectious and inflammatory
diseases.

Discussion

Pathogen-induced proteases are an essential component of the host-
pathogen interaction, where they play a critical role in modulating the host's
immune response to the invading pathogen. The pathogen-induced proteases
are secreted by the pathogen into the host's extracellular space or released
by the host's cells in response to the pathogen's invasion.The discussion on
pathogen-induced proteases revolves around their role in pathogenesis and
their potential as therapeutic targets. Pathogen-induced proteases are known
to target host proteins that play critical roles in the immune response, such as
cytokines, chemokines, and complement proteins. By cleaving these proteins,
pathogen-induced proteases disrupt the host's immune response and facilitate
the pathogen's survival.

Recent studies have shown that pathogen-induced proteases are critical
for the virulence of many pathogens, including viruses, bacteria, and parasites.
For example, the influenza virus secretes a protease called neuraminidase,
which cleaves sialic acid from the host's cell surface, facilitating the release of
virions from infected cells. Similarly, the malaria parasite secretes a protease
called plasmepsin, which cleaves hemoglobin from red blood cells, providing
the parasite with a source of amino acids for its growth and replication.Given
their importance in pathogenesis, pathogen-induced proteases have emerged
as potential therapeutic targets for the treatment of infectious diseases.
Several small-molecule inhibitors of pathogen-induced proteases have been
developed, including inhibitors of the influenza virus neuraminidase, the human
immunodeficiency virus protease, and the hepatitis C virus NS3/4A protease.

However, developing protease inhibitors can be challenging, as many
proteases have similar active sites and substrate specificities, making it difficult
to design selective inhibitors. Additionally, some pathogen-induced proteases
may have essential roles in host physiology, making it challenging to develop
inhibitors that do not interfere with host functions [1-6].
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In conclusion, pathogen-induced proteases play a critical role in the host-
pathogen interaction, modulating the host's immune response to facilitate the
pathogen's survival. Targeting pathogen-induced proteases has emerged as
a promising strategy for the development of novel therapeutics for infectious
diseases. However, developing selective protease inhibitors remains a
significant challenge that requires further research and development.
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