Accepted Manuscript

Next Generation Matrix Metalloproteinase Inhibitors— Novel Strategies Bring Molecular Cell

Maxim Levin, Yael Udi, Inna Solomonov, Irit Sagi

PIl: S0167-4889(17)30161-1

DOI: doi:10.1016/).bbamcr.2017.06.009
Reference: BBAMCR 18122

To appear in: BBA - Molecular Cell Research

Received date: 20 March 2017
Revised date: 5 June 2017
Accepted date: 15 June 2017

Please cite this article as: Maxim Levin, Yael Udi, Inna Solomonov, Irit Sagi, Next
Generation Matrix Metalloproteinase Inhibitors — Novel Strategies Bring New Prospects,
BBA - Molecular Cell Research (2017), doi:10.1016/j.bbamecr.2017.06.009

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.bbamcr.2017.06.009
http://dx.doi.org/10.1016/j.bbamcr.2017.06.009

Next Generation Matrix Metalloproteinase Inhibitors — Novel

Strateqies Bring New Prospects

Maxim Levin,* Yael Udi,?" Inna Solomonov,* Irit Sagi*
!Department of Biological Regulation, Weizmann Institute of Science, Rehovot 76100, Israel

2 Laboratory of Cellular and Structural Biology, The Rockefeller University, New York, NY
10065, USA

*equal contributions
Abstract

Enzymatic proteolysis of cell surface proteins and extracellular matrix (ECM) is critical for
tissue homeostasis and cell signaling. These proteolytic activities are mediated predominantly
by a family of proteases termed matrix metalloproteinases (MMPSs). The growing evidence in
recent years that ECM and non-ECM bioactive molecules (e.g., growth factors, cytokines,
chemokines, on top of matrikines and matricryptins) have versatile functions redefines our
view on the roles matrix remodeling enzymes play in many physiological and pathological
processes, and underscores the notion that ECM proteolytic reaction mechanisms represent
master switches in the regulation of critical biological processes and govern cell behavior.
Accordingly, MMPs are not only responsible for direct degradation of ECM molecules but
are also key modulators of cardinal bioactive factors. Many attempts were made to
manipulate ECM degradation by targeting MMPs using small peptidic and organic inhibitors.
However, due to the high structural homology shared by these enzymes, the majority of the
developed compounds are broad-spectrum inhibitors affecting the proteolytic activity of
various MMPs and other zinc-related proteases. These inhibitors, in many cases, failed as
therapeutic agents, mainly due to the bilateral role of MMPs in pathological conditions such
as cancer, in which MMPs have both pro- and anti-tumorigenic effects. Despite the important
role of MMPs in many human diseases, none of the broad-range synthetic MMP inhibitors
that were designed have successfully passed clinical trials. It appears that, designing highly
selective MMP inhibitors that are also effective in vivo, is not trivial (See Fig. 1). The
challenges related to designing selective and effective metalloprotease inhibitors, are
associated in part with the aforesaid high structural homology and the dynamic nature of their
protein scaffolds. Great progress was achieved in the last decade in understanding the

biochemistry and biology of MMPs activity. This knowledge, combined with lessons from
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