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INTRODUCTION AND AIM OF THE WORK




Introducion

The Wnt signaling pathway is a network of proteins that passes signals from
receptors on the surface of the cell through the cytoplasm and ultimately to the
cell's nucleus where the signaling cascade leads to the expression of target genes. It
controls cell-cell communication in the embryo and adult (ie, cell proliferation and
differentiation during development and healing) (Logan and Nusse, 2004).

These proteins activate various pathways in the cell that can be categorized
into the canonical and noncanonical Wnt pathways (Nusse, 2012).

The canonical Wnt pathway begins with the binding of Wnt to a receptor of
the Frizzled family and to co-receptors known as low density lipoprotein receptor-
related protein 5 (LRP5) and low density lipoprotein receptor-related protein 6
(LRP6). This bond promotes signal transduction via cytoplasmic proteins (Sen,
2005).

There are various inhibitors of the canonical Wnt signaling, e.g., the proteins
of the Dickkopf family and the secreted Fz-related proteins (collectively also
known as frizzled-related proteins), which inhibit the Wnt—Fz interaction and
attenuate Whnt signaling (Sen, 2005).

So,Wnt signaling is modulated by several different families of secreted
negative regulators. Among those, dickkopf (DKK) is a family of cystein-rich
proteins comprising at least four different forms (DKK-1, DKK-2, DKK-3 and
DKK-4). The best studied of these is DKK-1, which functions as natural inhibitor
of Wnt canonical signaling, which has a central role in bone formation and
development (Bafico et al., 2001).

In the noncanonical Wnt pathway, theWnt-type MMTV integration site
family, member 5A (Wnt5A)initiates the signaling cascade, most likely mediated
by DVL1 [dishevelled, dsh homolog 1 (Drosophila) ],resulting in the liberation of
intracellular Ca+2 and in the activation of calcium/calmodulin-dependent protein
kinase Il alpha (CAMK2A) and of protein kinase C (PKC) (Veeman et al., 2003).
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Another form of noncanonical pathway signaling can occur via the planar
cell polarity pathway, which regulates the organization of the cytoskeleton
(Povelones et al., 2005).

The proteins Rac and Rho, members of the small GTPase family, are
activated by DVL1, stimulating the activation of mitogen-activated protein kinase
8, and Rho kinase, which are involved in cell differentiation and growth (Habas et
al., 2003).

Sclerostin a secreted glycoprotein,which is the product of the SOST gene,
located on chromosome 17, locus q11.2 in humans, was originally believed to be a
non-classical Bone morphogenetic protein (BMP) antagonist. More recently
Sclerostin has been identified as binding to LRP5/6 receptors and inhibiting the
Whnt signalling pathway (Krumlauf and Ellies, 2002).

Sclerostin is produced by the osteocyte and has anti-anabolic effects on bone
formation (RefSeq, 2008).

Affliction of joints is the hallmark of rheumatic disease. In addition to pain,
both degenerative and inflammatory rheumatic diseases lead to a profound
remodeling of the joint architecture, that causes functional disability and
progressive crippling (Firestein, 2003).

There are two major patterns of joint pathology in rheumatic diseases. One
of these is progressive bone and joint destruction leading to joint instability. This
pattern is the hallmark of rheumatoid arthritis(RA) and results in progressive joint
deformity (Walsh et al., 2005).

In contrast, diseases such as ankylosing spondylitis and psoriatic arthritis are
very different from rheumatoid arthritis and represent the second pattern of joint
pathology, which is characterized by new bone formation. After initial destructive
changes,joints ‘respond’ by forming osteophytes, which are bony appositions
originating from the juxta-articular periosteal lining (Klippel, 2001).

The activation of Wnt signaling contributes to osteophyte formation and
might be related to the anabolic model in joint remodeling observed in patients
with ankylosing spondylitis, whereas the blockade of Wnt signaling facilitates
bone erosion and might contribute to the catabolic model in the bone remodeling
observed in patients with RA (Schett et al., 2008).
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The activation of the Wnt/beta-catenin signaling in the chondrocytes induces
cartilage matrix degradation similar to that which occurs in osteoarthritis and RA
(Yuasa and lwamoto, 2006).

It is hypothesised that inflammatory cytokines promote the imbalance
between bone resorption and formation by affecting regulatory molecules of the
Wnt pathway such as sclerostin. Targeting a pathway able to counter-regulate this
imbalance of bone turnover may therefore be a key strategy in preventing
structural damage in arthritis (Wehmeyer et al., 2010).

DKK-1 is a regulator of bone mass and joint remodeling. It may be a
promising therapeutic target in osteoporosis; monoclonal antibody-based inhibition
of Dkk-1 is already under development for osteoporosis treatment. Its role as a
regulator of joint remodeling in animal models requires further exploration in
human (Daoussis and Andonopoulos, 2011).

Therapeutic approaches to block or suppress canonical Wnt-f-catenin
signaling may protect cartilage damage in end-stage OA. There are many naturally
occurring Whnt-B-catenin signaling antagonists, including dickkopf 1 (DKK1),
secreted frizzledrelated proteins (SFRPs), and sclerostin (SOST) (Chan and Little,
2012).

In patients with Ankylosing spondylitis, circulating bone formation—
promoting factors functionally prevail. This can be at least partially attributed to
decreased Dkk-1-mediated inhibition (Daoussis et al., 2010).



Aim of the work

The aim of this study is

1- To review the role of Wnt signaling pathway in the pathogenesis of
rheumatic diseases.

2- To review the role of Wnt signaling pathway-dependant therapy as a
treatment of rheumatic diseases.



