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Abstract: ADAMI17 (A Disintegrin and Metalloproteinase 17), also known as Tumor
Necrosis Factor-Alpha Converting Enzyme (TACE), is an important member of the ADAMs
family and possesses the activity of a metalloproteinase. The substrates of TACE include the
Epidermal Growth Factor Receptor (EGFR) and its ligands, cytokines, cytokine receptors,
and adhesion molecules, totaling more than 90 types, which subsequently modulate several
intracellular signaling pathways, and therefore alter cell behavior. These substrates can
largely influence the occurrence and progression of inflammation. Dysregulated expression
and/or activation of ADAMI17 has been linked to a wide range of autoimmune and
inflammatory diseases, cancer, and cardiovascular disease. This review will introduce the
structure and function of TACE, as well as TACE substrates related to inflammation. It also
outlines the role of TACE inhibitors in several inflammatory diseases from preclinical models
and clinical data, and discusses the potential therapeutic significance of targeting ADAM17
in treating these diseases.
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1. Introduction

Inflammation is an important protective mechanism of the body against the invasion of foreign
pathogens. Nonresolving inflammation is a major driver of disease. Perpetuation of inflammation is
an inherent risk because inflammation can damage tissue and necrosis can provoke inflammation|[1].
Current approaches to overcome the inflammation include the use of immune selective anti-
inflammatory derivatives, selective glucocorticoid receptor agonist, resolvins and protectins and TNF
inhibitors[2]. Tumor necrosis factor alpha (TNF-a) is a cytokine that has pleiotropic effects on various
cell types. It has been identified as a major regulator of inflammatory responses and is known to be
involved in the pathogenesis of some inflammatory and autoimmune diseases. TNF-a exists in a
soluble and transmembrane form. One of the first forms of TNF-a that is made is called
transmembrane TNF-a. This needs to be changed by TACE, a membrane-bound disintegrin
metalloproteinase, so that the soluble form of TNF-a can be released. In general, sSTNF-a binds to its
receptors, mainly TNFR1 and TNFR2, and then transmits molecular signals for biological functions
such as inflammation and cell death[3].ADAM17, also known as TNF-a converting enzyme or TACE,
is now known to process over 80 different substrates. Many of these substrates are mediators of
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inflammation.ADAM17 plays a crucial role in the body's inflammatory responses and immune
system by cleaving adhesion molecules expressed on vascular endothelial cells, leukocytes, and
platelets, thereby affecting the adhesion, aggregation, and extravasation processes of leukocytes, as
well as the formation of thrombi. It also regulates the initiation, progression, resolution, and
chronicity of inflammatory responses by affecting cytokines, chemokines, and their receptors on
leukocytes. Therefore, ADAMI17 has established its position as a therapeutic target for inflammatory
diseases[4].

2. The introduction of ADAM17
2.1. The structure of ADAM17

The protease ADAM17, also known as tumor necrosis factor a (TNF- a)-converting enzyme (TACE),
is a type I transmembrane cell-surface metalloprotease that is widely expressed in various tissues and
cell types[5-7]. The ADAMI17 protein consists of a prodomain, a metalloproteinase domaina, catalytic
domain, a disintegrin domain, a cysteine-rich membrane proximal domain, a single transmembrane
domain and an intracellular cytoplasmic domain (Fig. 1). The prodomain consists of amino acid
residues at positions 18 to 214, and its primary function is to inhibit the metalloproteinase activity of
ADAMI17 and prevent premature activation of ADAM17 in cells[8]. The metalloproteinase domain
uses a Zn** ion for the catalysis that is coordinated to three histidines of the conserved binding motif
HEXXHXXGXXH[9].The deintegrin domain facilitates interactions with other proteins.Proximal to
the stalk region are a transmembrane domain, majorly involved in ADAMI17 interaction with its
essential regulators iRhom1 and 2, and an intracellular cytoplasmic domain whose physiological
function is still unclear[10].
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Figure 1: The structure of ADAMI17 [11].

2.2. The function of ADAM17

The protease A Disintegrin And Metalloproteinase 17 (ADAMI17) plays a central role in the
pathophysiology of several diseases. ADAM17 is involved in the cleavage and shedding of at least
80 known membranetethered proteins, which subsequently modulate several intracellular signaling
pathways, and therefore alter cell behavior. Dysregulated expression and/or activation of ADAM17
has been linked to a wide range of autoimmune and inflammatory diseases, cancer, and cardiovascular
disease[11]. ADAM17 plays a decisive role in inflammation, as it can cleave and thereby activate
cytokines and cytokine receptors. The most prominent examples are the cytokine Tumor Necrosis
Factor o (TNFa) and the TNF receptors 1 and 2, which are all ADAM17 substrates, and the cytokine
Interleukin-6 (IL-6), whose IL-6 receptor is also a substrate for ADAM17[12].The majority of the
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pro-inflammatory activities of TNF-a are attributed to its soluble form, for which it has to be
proteolytically cleaved from the cell. This process is facilitated by the protease ADAM17, which was
therefore initially named TACE (TNF-a converting enzyme) . High serum levels of TNF-a are found
in severe inflammatory conditions like sepsis.

In addition, ADAM17 plays a role in tumor growth, angiogenesis, invasion, and metastasis, and is
an important target for tumor research[13]. In addition, ADAMI17 plays a role in tumor growth,
angiogenesis, invasion, and metastasis, and is an important target for tumor research.

3.  The application of ADAM17 in the process of inflammation
3.1. ADAMI17 Substrates That Mediate Inflammatory Processes

Besides TNF-a and substrates involved in tumor immuno-surveillance, there are over 20 substrates
for ADAM17 that are regulators of inflammation[4]. The paper will only discuss the several recently
reported ADAM17 substrates here.

IL-1R2, or Interleukin-1 Receptor Type 2, is a protein that is part of the interleukin-1 (IL-1) family
of cytokines. This is a receptor that binds to IL-1, specifically IL-1fB. Unlike IL-1R1 (Interleukin-1
Receptor Type 1), it does not send signals and is known as a decoy receptor. This means that IL-1R2
can bind IL-1P and prevent it from interacting with the signaling receptor IL-1R1, thereby acting as
a regulator to control the inflammatory response mediated by IL-1[14].Soluble IL-1R2, produced by
ADAMI17 processing, can therefore bind to IL-1 and possibly dampen the immune response.lt
indicatess that an ADAM17 inhibitor would be anti-inflammatory due to increasing receptor levels
of IL1-R2 on the cell surface.

Neogenin is a regulator of inflammatory processes. Acute inflammation is dampened when
neogenin is endogenously repressed. Studies using functional inhibition of neogenin resulted in a
significant attenuation of inflammatory peritonitis [15]. Neogenin also promotes pulmonary
inflammation during lung injury, and its inhibition reduces hepatic ischemia-reperfusion injury.

ADAMI17 is capable of cleaving IL-6R, which is a primary mediator of both the classic and trans-
signaling pathways of IL-6. In the classic signaling pathway of IL-6, IL-6 binds to the membrane-
bound IL-6R and promotes the resolution of inflammation by activating STAT1 and STAT3. By
cutting the extracellular domain of IL-6R, ADAMI17 turns on the trans-signaling pathway of IL-6.
This is linked to the development of many inflammatory diseases, such as rheumatoid arthritis[16].

3.2. The role of ADAM17 in inflammatory disorder
3.2.1.Role of ADAM17 in Emphysema and COPD

Also known as TACE (TNF-a converting enzyme), ADAM17 (a disintegrin and metalloprotease-17)
is a membrane-anchored proteinase that is ubiquitously expressed in human lung tissue and its
expression is upregulated in lung diseases including asthma, COPD, and endotoxin-induced acute
lung injury. Aberrant activation of ADAM17 influences several features of emphysema pathology,
including pulmonary inflammation, cell proliferation, and epithelial barrier function. ADAMI17
plays a significant role in the activated shedding of EGFR ligands (TGF-0, amphiregulin, epiregulin,
HB-EGF) and cleaves membrane-bound TNF-a, IL6R, TNF-R, NOTCH receptors, L-selectin,
ICAM-1, and E-cadherin . This is important in emphysema as elevated levels of IL6R are observed
in peripheral blood leukocytes of patients with COPD , and its genetic variants are linked with COPD
severity . In addition, ADAMI17 is reported to further activate membrane responses depending on
its phosphorylation status[17-18].
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3.2.2.Role of ADAM17 in Lung neutrophilic inflammation

ADAMI17 plays an important role in lung neutrophilic inflammation, involving several aspects such
as macrophage proliferation, regulation of the inflammatory response, neutrophil phenotype
conversion, L-selectin shedding, and prevention of emphysema.Macrophages are prominent cells in
acute and chronic inflammatory diseases. Using an acute peritonitis model, Tang et, al. identify a
significant defect in macrophage proliferation in mice lacking the leukocyte transmembrane protease
ADAMI17. The defect is associated with decreased levels of macrophage colony-stimulating factor
1 (CSF-1) in the peritoneum and is rescued by intraperitoneal injection of CSF-1. Cell surface CSF-
1 (csCSF-1) is one of the substrates of ADAMI17. Their results demonstrate a novel mechanism
whereby ADAMI17 promotes macrophage proliferation in states of acute and chronic
inflammation[19]. Dreymueller et al. Found ADAMI17 promotes endothelial and epithelial
permeability of smooth muscle and epithelial cells, transendothelial leukocyte migration, and
production of inflammatory mediators[19] .

3.2.3.ADAM17 in Arthritis

TNF-a is a pro-inflammatory cytokine that is critical to the pathogenesis of Arthritis, ADAM17 can
cleave the membrane-bound TNF-a precursor, releasing soluble TNF-a, which is one of its key roles
in RA (Rheumatoid Arthritis)[21].IL-6 is another pro-inflammatory cytokine associated with RA.
ADAMI17 is also involved in the cleavage of the IL-6 receptor (IL-6R), which is a primary mediator
of the IL-6 signaling pathway. ADAMI17 modifies cell-cell and cell-matrix interactions, such as
adhesion molecules L-selectin, [CAM, VCAM, etc., to adjust the speed at which immune cells enter
the site of inflammatory response. At the same time, it controls the progress of the inflammatory
response by regulating the secretion levels of soluble inflammatory factors like TNFa and TFN-y.
ADAMI17 might be able to help treat RA because it impacts many processes, including the release of
cytokines that cause inflammation, the control of inflammatory responses at different levels, and the
management of immune cell functions.

4.  Challenges and future trends

This review provides a detailed introduction to the structural features of ADAM17 and its interaction
with various ligands, including epidermal growth factor receptor ligands, pro-inflammatory cytokines,
adhesion molecules, and pro-amyloid precursor proteins. Additionally, this article summarizes the
role of ADAMI17 in the initiation and progression of various inflammatory diseases. Therefore,
ADAMI17 is an important target for the treatment of inflammation and many other inflammation-
induced or inflammation-related diseases. Therefore, the development of selective ADAMI17
inhibitors is very necessary. Currently, existing small molecule inhibitors of ADAM]17 have shown
poor selectivity, skeletal muscle toxicity, hepatotoxicity, lack of efficacy, and no antibodies have
entered clinical trials. A contributing factor to the lack of progress of ADAM17 inhibitors in the clinic
has been the adverse side-effects and toxicities that accompanied the use of early generation small
molecular weight chemical inhibitors of ADAMI17, which lacked specificity by targeting other
proteases (e.g., ADAMI10) . However, these earlier studies have since triggered the advent of a new
generation of highly specific antiADAM]17 antibodies and the ADAM17 prodomain inhibitor that
show potent efficacy in preclinical disease models, with the promise to further develop and refine for
future clinical implementation .

105



Proceedings of the 3rd International Conference on Modern Medicine and Global Health
DOI: 10.54254/2753-8818/82/2025.21448

5. Conclusion

This review provides a detailed introduction to the structural features of ADAM17 and its interaction
with various ligands, including epidermal growth factor receptor ligands, pro-inflammatory cytokines,
adhesion molecules, and pro-amyloid precursor proteins. Additionally, this article summarizes the
role of ADAMI17 in the initiation and progression of various inflammatory diseases. Therefore,
ADAMI17 is an important target for the treatment of inflammation and many other inflammation-
induced or inflammation-related diseases. This review mainly introduces the relationship between
ADAMI17 and inflammation, but ADAMI17 also plays an important role in the occurrence and
development of many malignant tumors. A substantial number of preclinical studies have indicated
that ADAMI17 inhibitors can suppress the growth of some malignant tumors, but they have been
halted at Phase 2 clinical trials due to reasons such as hepatotoxicity. The specific mechanisms by
which ADAM17 treats diseases such as inflammation and cancer still need to be further explored and
refined. Even though many possible ADAM17 substrates have been found, it is still hard to make
therapeutic ADAM17 inhibitors because there are still a lot of mechanisms to learn and figure out.
The basic mechanisms of ADAMI17 in tissue homeostasis or developmental processes are somewhat
understood, but its role in pathological mechanisms appears to be increasingly complex. The
challenge lies in identifying the molecular bridges that can connect these mechanisms to gain a
comprehensive perspective. More research should be done in the future on the substrates of ADAM17
and how they work in cancer and inflammation, especially those substrates that have to do with tumor
immune surveillance, drug and radiation resistance, heart hypertrophy, and inflammatory bowel
disease. Further development of more selective ADAMI17 inhibitors is needed to reduce side effects
and toxicity, especially hepatotoxicity.
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