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A MISDIAGNOSIS; A NEW DISCOVERY

METHODS

2007 - two Dutch brothers initially thought to have Borrone syndrome have instead ASSESSING MMP14 ACTIVITY IN VITRO ZEBRAFISH MODEL
an intrinsically milder phenotype without SH3PXD2 mutation. A novel homozygous Immunobliot : :
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missense mutation in MMP14, substitution p.Arg111His (R111H), was identified. Pro-MMP14 is tagged . 1. CRISPR-Cas9 was used
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compared to known mutations using knockout (KO) zebrafish model

Fig 1. Known MMP14 mutations and target sites. N-terminal HA-tag and C-terminal EGFP-tag.
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Fig 2. Western blot with anti-HA and anti-GFP Sl s Clesel a e Sl
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EGFP signal present for WT and R111H, indicating MMP14-WT activates pro-MMP2 (p2) to its intermediate connecting Weberian and prehemal vertebral bodies)
cleavage of HA-tagged pro-domain and successful (i2) and active (a2) forms. Pro-MMP2 cleavage activity e Decreased total body length
activation of MMP14 metalloproteinase IS partially retained in R111H and S466P e Reduced skull bone mineral density
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Fig 5. Gelatin digestion assay, recorded at 4 h devoid of proteoglycans (asterisks), [C] supraoccipital bone -
Fig 3. Inmunofluorescence microscopy (grey bars) and 20 h (black bars) collagen-poor peripheral bone matrix with large cell-rich areas
(arrowheads)
Presence of EGFP signal at the cell membrane for R111H, R92C mutant abolishes gelatin degradation, R111H
indicating normal intracellular trafficking of MMP 14 mutant retains some activity, T17R and S466P mutants Loss of MMP14a/b results in impaired membranous and
encoded metalloproteinase do not impair gelatin degradation endochondral ossification

DISCUSSION
e Pro-MMP2 cleavage by MMP14 may be the most relevant activity to the WS phenotype: Although T17R impaired gelatin Intracellular Processing Catalytic Activity
degradation to a lesser extent than R111h, it completely abrogated pro-MMP2 cleavage (Fig 8.). With T17R having a worse MMP14 | MMP14 MMP14 Pro-MMP?2 Gelatin
phenotype and supportive evidence from other studies that highlighted the loss of MMP2 resulting in WS phenotypes, orocessing localisation | cleavage degradation
pro-MMP2 cleavage may be the most relevant activity of MMP14 to the WS phenotype’: ?. Therefore, as pro-MMP2 is only
partially impaired in R111H as compared to the other mutation, it explains the milder phenotype observed in the 2 Dutch WT ® ® ® e
brothers. R111H ® @
e Novel animal model: MMP14a/b KO zebrafish encapsulating the essential aspects (eg. condition worsening with age and *
disruption of skeletal remodeling) of WS, it is a promising animal model for investigating WS. MR ¢ ® ® ®
e Wrong treatment?: Current treatment of WS with bisphosphonates, which targets osteoclast, may not be ideal as the main R92C o & . &
pathophysiology of WS is the disruption of ossification due to disorganization of cartilage (Fig 7.). This is supported by the
worsening phenotype with age which corresponds to the later stages of skeletal development. Hence, a treatment targeting ol ® ®
the disorganization of collagen may be a better option. Fig 8. Green: Unaltered, Amber: Impaired, Red: Severely impaired/absent
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e Does not encapsulate the full catalytic activity of MMP14 which includes other extracellular matrix proteins (eg. a-1 integrin) syndrome caused by a homozygous mutation affecting the active site of matrix metallopro-
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