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As essential components of people's connective tissues, elastic fibres give tissues such as major blood vessels,
skin and the lungs their elasticity. In humans, the fibrillin family is composed of three highly conserved proteins,
fibrillin-1, -2 and -3, all of which are engaged in the formation of microfibrils. Fibrillin-2 and -3 are mainly expressed
in fetal tissues, while fibrillin-1 is continuously expressed throughout adulthood in tissues such as the heart, aorta,
lung, nervous system and skin. Mutations in the FBN1 gene, which encodes fibrillin-1, are associated with MFS,
isolated autosomal dominant ectopia lentis 1, mitral valve-aorta-skeleton-skin (MASS) syndrome, Weill—
Marchesani syndrome (WMS), stiff skin syndrome, acromicric and geleophysic dysplasias and Marfanoid-
progeroid-lipodystrophy syndrome.
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| 1. Introduction

Elastic fibres endow tissues and organs with elasticity and extendibility in response to mechanical forces. Aberrant
formation and destruction of elastic fibres leads to many diseases, such as Marfan syndrome (MFS) &, cutis laxa
and aneurysms [, Elastic fibres are formed predominantly from elastin and fibrillin microfibrils [&l. Elastic fibre
proteins guide and facilitate elastogenesis, where tropoelastin globules are deposited on a fibrillin microfibril
scaffold, a process which is facilitated by fibulin-4 and -5 and latent TGF3-binding protein (LTBP)-4. In addition to
elastogenesis, elastic fibre proteins have been implicated in wound healing: for instance, in keloid disease and
hypertrophic scarring, disorganised and reduced elastin and fibrillin has been observed 4B, Furthermore, elastic
fibre proteins are important players in regulating TGFp signalling & and integrin-mediated cell attachment and

spreading, which can further contribute to wound healing.

| 2. The Role of Elastic Fibre Proteins in Wound Repair

In addition to their role in elastogenesis, there is increasing evidence demonstrating the importance of these elastic
fibre proteins in wound repair. In a periodontal disease model, fibrillin-1 expression was strongly elevated at the
beginning of the destruction of periodontal tissue, but decreased with wound healing 4. This decrease in fibrillin-1
expression during wound healing has been associated with the differentiation of fibroblasts to myofibroblasts in
dental pulp healing . Overexpression of fibulin-5 in a dermal ulcer model showed that fibulin-5 expression

facilitates wound healing in vivo [, Numerous reports have demonstrated the role of tropoelastin in the
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inflammation and proliferation stages of wound healing; for example, tropoelastin induced transient expression of
chemokines, which are necessary for tissue recovery 19 Elastic fibre proteins are also important for the
extracellular regulation of TGFpB, an important mediator of wound healing 1. Thus, in the following section,

researchers review the role of elastic fibre proteins in TGF3 sequestration and activation had reviewed.

2.1. Elastic Fibre Proteins and TGF Signalling

TGFp is secreted as a large latent complex (LLC) covalently linked to members of the LTBP family. A disulphide
bond is formed between LTBP1, 3 and 4 and the TGF[3 pro-domain (latency-associated peptide (LAP)), and the
LLC then deposits into the extracellular matrix via the interactions between LTBPs and fibrillin and fibronectin (121,
LTBPs influence TGFp signalling by at least two mechanisms: promoting effective secretion of latent TGF(3 from
cells [13114] and the localisation of latent TGFP in the matrix 12, LTBP4 interacts with different isoforms of TGFB
(TGFB1, B2, B3), and two different LTBP4 SNPs enhance and reduce TGFp signalling, respectively 1%, Co-
immunoprecipitation showed an interaction between LTBP4 and the TGF[ receptor 2, and knock-down of LTBP4
reduced the expression of TGFP receptor 2 and signalling 18. Lu et al. found that knock-down of LTBP4 in
systemic scleroderma skin fibroblasts reduced the extracellular level of TGF(3 and the downstream targets of TGF[3

signalling [,

Integrins are activators of TGF[ by binding to and unfolding LAP to release mature TGF( from the latent complex
to enable TGFP receptor binding 28, Binding of LAP to LTBP is required to provide resistance to the pulling force
(291 Recently, Campbell et al. also showed by cryo-EM that avp8 could activate latent TGFB without releasing
mature TGFP from the latent complex 29, Fibrillin-1 has been linked to the regulation and bioavailability of TGFp in
the extracellular matrix via direct interaction with LTBP1 and LTBP4 and via stabilising the LLC 2122l Although the
mechanisms are not fully elucidated, many studies support a role for fibrillin-1 in TGFB sequestration. For example,
fibrillin-1 mutations are associated with MFS, which is linked to an increase in TGF[(3 activation in connective
tissues 22, and osteoblasts from Fbn1™~ mice have more activated TGFB 23, In addition, fibrillin-1 was found to

influence pSmad2-dependent TGFP signalling via regulating the expression of miR-503 in fibroblasts 24,

In fibulin-4-deficient aortic smooth muscle cells, elevated TGF[3 signalling was observed due to increased levels of
TGFB2 [, Interestingly, Burger et al. found that in vascular smooth muscle cells, reduced fibulin-4 expression
enhanced the activation of TGFp, but there was no change in TGFB signalling when fibulin-4 was absent 28],
Fibulin-5 expression is reported to be regulated by TGF in fibroblasts and mammary epithelial cells [£7128]129][30]
and fibulin-5 overexpression in 3T3-L1 cells elevated the TGFB-stimulated activation of ERK1/ERK2 and p38
MAPK B9 indicating that fibulin-5 is also involved in TGF signalling.

2.2. Role of Elastic Fibre Proteins Supporting Integrin-Mediated Cell Adhesion

In addition to their role in supporting TGF[3 secretion and activation, elastic fibre proteins support integrin-mediated
cell adhesion. Integrins avp3, a5B1, av6, a8B1, avp6, avpl and avB5 can bind to the TB4 domain of fibrillin-1 via
an RGD sequence in cell-based assays or protein—protein interaction analyses [BUB2IB8I34I35] | addition, fibrillin-1
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was found to influence integrin-mediated focal adhesion formation by regulating the expressions of miR-612 and
miR-3185 in fibroblasts 24, Bax et al. found that the C-terminal GRKRK sequence in tropoelastin supports cell
adhesion via interaction with avp3 8. The same group also found that avP5 can interact with the central region of
tropoelastin to mediate cell adhesion B2, and Bochicchio et al. found that domains 12 to 16 of tropoelastin can
interact with integrins av and a5p1, thus promoting cell spreading and attachment 28, Modelling data linked these
findings to show that different regions on tropoelastin bind to multiple sites on integrin avp3 to co-operatively
support signalling B2. Fibulin-5 binds human smooth muscle cells (SMC) via integrins a5p1 and a4pl, and
influences SMC proliferation and migration, but does not support the activation of receptor tyrosine kinases 49, In
addition, Furie et al. found that fibulin-5 binds to keloid-derived fibroblast-like cells (FLC) and regulates FLC

adhesion and proliferation through integrin 31 44,

Collectively, elastic fibre proteins play an important role in wound healing via regulating the deposition and

activation of TGF[3 and supporting integrin-mediated cell adhesion, as shown in Figure 1.
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Figure 1. Diagram of elastic fibre proteins in wound healing. Deposition and sequestration of pro-TGFf in the ECM
is crucial for the proper regulation of TGF( via fibrillin-1 and LTBP4. In addition, fibrillin-1 may be involved in
myofibroblast transdifferentiation in a TGFB-dependent way. Fibrillin-1, tropoelastin and fibulin-5 are also involved

in the process of wound repair by regulating cell adhesion via integrins.

| 3. Perspectives

Although the roles of fibrillin-1, tropoelastin, LTBP4, fibulin-4 and -5 in elastogenesis have been widely studied,
many scientific questions remain to be elucidated. Deciphering whether interactions between LTBP4 and
tropoelastin support either elastogenesis or LTBP4-mediated TGF[ signalling in wound healing, and the role fibrillin
plays in these processes, are of great significance in tissue regeneration and elastic fibre diseases. Additionally,
deciphering the order and hierarchy of interactions between all the elastic fibre proteins is important to understand

the sequence of events and molecular requirements for elastogenesis. Considering the importance of
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myofibroblasts in wound healing, exploring the detailed molecular mechanisms of how elastic fibre proteins
influence myofibroblast differentiation may provide opportunities for novel therapeutics for wound repair. For
instance, elucidating whether changes in the expression of elastic fibre proteins or dysfunction of elastic fibres in
scar tissue alters their biomechanical properties, such as contractility, to negatively influence myofibroblast

differentiation would be an important future research direction.
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