
Mutation in MMP2 gene may result in
scleroderma-like skin thickening

We read with interest the paper by Banka et al1 who identify
microduplications of chromosome 8q22 as the cause of
Leri’s pleonostosis, a disease belonging to the ‘transforming
growth factor beta (TGF-beta)-pathies’ group of musculoskel-
etal disorders. We have been involved in the identification of
rare monogenic systemic lupus erythematosus (SLE),
especially inherited interferonopathies,2 3 and we agree with
the authors that the common phenotype of autoimmune

diseases, such as SLE and systemic sclerosis (SSc), could be
explained by involvement of different disease-associated
genes in related physiological pathways. Herein we aim to
report for the first time that mutation in matrix
metalloproteinase-2 (MMP-2) may result in scleroderma-like
skin thickening.

A 12-year-old girl was referred because of distal osteoporosis
revealed by several pathological appendicular fractures since the
age of 8 years. There was no family history. Physical evaluation
revealed mildly coarse face, hypertrophic scars and keloids, gum
hypertrophy, nodules on the soles, painless contractures of small
joints and diffuse skin thickening.

Figure 1 Wrist MRI: small erosive changes of the carpal and proximal metacarpals and enhancement of the synovial were detected.
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Complete blood cell count, erythrocyte sedimentation rate
and C reactive protein level were normal, and antinuclear anti-
bodies and rheumatoid factor were negative. Skeletal survey
showed distal osteopenia and carpal osteolysis. Wrist MRI
showed multiple small erosive changes in the carpal and prox-
imal metacarpals and enhancement of the synovial was detected
(figure 1). According to these clinical and radiological features,
the diagnosis of multicentric osteolysis, nodulosis and arthropa-
thy (MONA) syndrome (OMIM #259600)4 5 was considered
and confirmed by the presence of two heterozygous missense
mutations, c.1188C>A (p.Ser396Arg) and c.1274A>C
(p.Tyr425Ser), in the matrix metalloproteinase 2 (MMP2) gene
of the patient’s DNA. A skin punch biopsy sample was obtained
in the same time than the excision of an atypical naevus. It
showed a normal epidermis and preserved skin appendages, but
extensive fibrosis within the dermis, without any inflammation.
At the age of 15 years, the symptoms gradually progressed to
involve elbows and knee joints and spine, eventually leading to
mobility limitation of the involved joints, and skin thickening
worsened.

MONA syndrome belongs to the heterogeneous group of
inherited osteolysis syndromes. It is characterised by carpal–
tarsal destruction, subcutaneous nodules and generalised
osteoporosis (multicentric involvement of destruction and
resorption).4 5 It shows autosomal recessive inheritance and
results from protein-inactivating mutation in MMP2, which
encodes for a gelatinase and may lead to deregulated enzyme
activity. MMP2 specifically cleaves type IV collagen, the
major structural component of basement membranes. We
report here for the first time that scleroderma-like thickening
of skin may be part of the syndrome. Thus, MONA clinical,
musculoskeletal and cutaneous manifestations overlap with a
number of other conditions, including Leri’s pleonostosis,
resulting from extracellular matrix (ECM) and TGF-beta sig-
nalling abnormalities.1

Fibrosis of the skin and internal organs is one of the hall-
marks of SSc and corresponds to massive deposits of ECM.
ECM can be explained by both increasing expression and
deposition of connective tissue protein and decreasing degrad-
ation of ECM proteins. Matrix metalloproteases (MMPs), a
family of zinc-dependent endopeptidases, are key regulatory
molecules in the formation, remodelling and degradation of
ECM components. MMP-2, a primary MMP is derived from
vascular endothelial cells and smooth muscle cells and degrades
various ECM proteins. It has been involved in different fibrotic
disorders and its expression, regulation and activity can play an
important role in the initial steps of fibrosis.6 An imbalance in
MMP expression pattern, including a downregulation in
MMP2, was demonstrated in the fibroblasts of a patient with
subcutaneous fibrotic nodules, severe progressive distal joint
contractions and marfanoid stature.7 It leads to a disorderly
ECM deposition and to a TGF-beta-independent dermal
fibrosis.

Conversely, it has been reported that some MMP2 gene poly-
morphisms do not contribute to the genetic background of SSc
in a French European Caucasian population.8 However, this
study tested only six MMP2 single-nucleotide polymorphisms

and did not allow drawing definite conclusion on the implica-
tion of MMP2 gene in the pathogenesis of SSc.

Our report suggests that MMP2 mutation could result in a
new monogenic scleroderma-like disease. However, additional
reports and functional studies are required to confirm this rela-
tionship. Such cases of monogenic scleroderma-like diseases
have the potential to inform our understanding of pathogenic
pathways relevant to the larger SSc population.
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