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A B S T R A C T

Cancer is the second cause of death in 2015, and it has been estimated to surpass heart diseases as the
leading cause of death in the next few years. Several mechanisms are involved in cancer pathogenesis.
Studies have indicated that proteases are also implicated in tumor growth and progression which is
highly dependent on nutrient and oxygen supply. On the other hand, protease inhibitors could be
considered as a potent strategy in cancer therapy. On the basis of the type of the key amino acid in the
active site of the protease and the mechanism of peptide bond cleavage, proteases can be classified into
six groups: cysteine, serine, threonine, glutamic acid, aspartate proteases, as well as matrix
metalloproteases. In this review, we focus on the role of different types of proteases and protease
inhibitors in cancer pathogenesis.

© 2016 Elsevier Masson SAS. All rights reserved.
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1. Proteases

One of the most important biological catalytic reactions is
proteolysis and this is known as proteolytic activity, which has
been attributed to a class of enzymes called proteases. Proteolysis
is the hydrolysis of peptide bond by attacking the carbonyl group of
the peptide. Proteases are of broad enzymes distribution. In
human, there are about 990 known protease genes. In addition,
about 1605 known protease inhibitor genes have been reported in
human [1].

On the basis of the nature of the key amino acid in the active site
of the protease and the mechanism of peptide bond cleavage,
proteases can be classified into six groups: cysteine, serine,
threonine, glutamic acid,aspartate proteases, as well as matrix
metalloproteases [2–4].

The cleaving mechanism of a peptide bond with a protease
usually occur in the presence of water molecule (in aspartate,
metallo- and glutamic acid proteases) or a cysteine, serine, or
threonine residue (typically a histidine residue activation) as the
nucleophile in the active site [5] (Fig. 1).

The association between stromal and tumor cells modulates
two protease systems that are involve in proteolysis outside the
cell, these are the MMPs and urokinase plasminogen activator
(uPA)/uPA receptor (uPAR)/plasminogen network. Stromal MMP-2
and uPA are synthesized as inactive precursors and then
stimulated on the tumor cells surface (Fig. 1), thereby causing
malignant cells to rupture the basement membranes. These
enzymes also promotes blood vessels sprouting to feed the
growing cancer. Antitumor therapies targeting these stromal
contributions to metastasis, invasion, and angiogenesis, attack a
genetically constant cell population, so they may not attack the
resistance related to the use of traditional chemotherapeutic
drugs.

2. The role of protease in cancer development

Proteases in normal cells are very essential in carrying out
imperative biological processes, and can regulate a diversity of
different cellular processes such as gene expression, differentia-
tion, and cell death [6]. However, recent studies have indicated that

Fig. 1. General cascade of protease inhibitor mechanism of action on tumor cells.

Fig. 2. Epithelial to mesenchymal transition in metastasis.

222 A. Eatemadi et al. / Biomedicine & Pharmacotherapy 86 (2017) 221–231



Download English Version:

https://daneshyari.com/en/article/5553508

Download Persian Version:

https://daneshyari.com/article/5553508

Daneshyari.com

https://daneshyari.com/en/article/5553508
https://daneshyari.com/article/5553508
https://daneshyari.com

