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Introduction 
Pseudoachondroplasia (PSACH) is a genetic skeletal disease 
characterised by short limbed dwarfism and early onset osteoarthritis and 
results from mutations in cartilage oligomeric matrix protein (COMP). 
The majority of PSACH mutations cluster in T3 repeats of COMP and lead 
to retention of mutant protein within the rER, and eventually cell death1. 
However, mutations in the C-terminal (CTD) domain also cause PSACH, 
despite mutant protein often being secreted2. In a knock-in mouse model of 
CTD-PSACH we detected abnormal chondrocyte proliferation and 
apoptosis in the absence of mutant COMP retention3. Moreover, the 
secretion of mutant COMP led to extracellular matrix (ECM) abnormalities4. 

Hypothesis: we hypothesise that the ECM changes in the mutant cartilage 
have an impact on the morphology and life span of the chondrocyte 

Methods 
n  transmission electron microscopy (TEM) was used to visualise the 

chondrocyte morphology and extracellular matrix ultrastructure in wild 
type and mutant growth plates and articular cartilage of 1 week old 
mice 

n  microarray analysis using the Mouse Genome 430A.2 array 
(Affymetrix) was performed on RNA extracted from rib chondrocytes 
at 5 days 

n  fluorescent immunohistochemistry with a monoclonal antibody against 
acetylated tubulin (1:1000, Sigma) was used to visualise primary cilia 
in wild type and mutant growth plate sections at 3 weeks 

Results 
The ultrastructure of the ECM in the proliferative zone of the CTD-COMP growth plates was abnormal, with more pronounced collagen fibrils and a less hazy 
appearance in the TEM (Figure 1A), indicative of depleted sulphated proteoglycan. This was further confirmed by DMMB assay (not shown). Several 
chondrocytes showed an abnormally rounded appearance (with lack of protein retention; Figure 1B). Gene expression analysis revealed an extracellular 
disease component in the pathobiology of CTD-PSACH (Figure 2A). Abnormal primary cilium orientation was noted on several of the mutant proliferative 
chondrocyte clusters (Figure 2B). Moreover, the ECM ultrastructure was abnormal at the articular cartilage as well, including the superficial zone (Figure 3A). 
Articular chondrocytes exhibited abnormal levels of apoptosis and elongated filopodia-like protrusions into the mutant ECM (Figure 3B). 
 

Discussion 
Chondrocytes are embedded in the ECM and known to respond to their 
environment5. Our data further confirm that in the absence of protein 
retention, changes in the ECM elicited by the secretion of mutant COMP 
directly impact on chondrocyte morphology and overall organisation 
of the growth plate. Therefore, we postulate that the increased cell death 
observed in the CTD-COMP mutant cartilage may be a direct result of the 
abnormal cell-matrix signalling rather than due to intracellular processing of 
mutant COMP and the early onset osteoarthritis in the T585M COMP mouse 
model is a direct result of the altered unstable ECM.  
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Figure 1 A) TEM of the ECM at the proliferative 
zone of growth plate cartilage at P7 B) Chondrocyte 
alignment at the proliferative zone at P7 

Figure 2 A) GO terms identified during transcriptomic 
analysis at P5 B) Immunostaining for acetylated 
tubulin (marker of primary cilia) at P21 

Figure 3 A) TEM of the ECM at the articular 
surface at P7 B) Cell morphology at the articular 
surface at P7 
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