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MATERIALS AND METHODS 
 
Mice 
 
Frozen heterozygous embryos (Optc+/-) were provided by Dr. Bishop, University of Manchester, 
UK [1]. Briefly, frozen embryos were thawed and transferred to recipient ‘pseudo-pregnant’ 
albino CD-1 (Charles River Laboratories, Shrewsbury, MA, USA) females. The Optc+/- mice 
became our foundation stock. They were bred until having pure Optc-/- (knock-out) and Optc+/+ 
(wild type). Routine genotyping was carried out on DNA extracted from ear punch biopsy 
samples using specific primers. Genomic DNA was isolated with Direct PCR lysis reagent 
containing proteinase K (Qiagen Biotech, Valencia, CA, USA) according to the manufacturer’s 
instructions. The polymerase chain reaction (PCR) was performed on genomic DNA using the 
following primers: 5’-CAAGCTCCATCCATCCAAGAA-3’ and 5’-
TGTGGCTGATGTGGTTGAA-3’ for Optc-/-; 5’-CAAGCTCCATCCATCCAAGAA-3’ and 5’-
CTTCTGGTGGAGATGATGACTG-3’ for Optc+/+, that generate fragments of 450bp and 
350bp, respectively. Schematic representation of the Optc-/- construct and primer design is 
illustrated in Supplementary Material, Fig. S1 below.  
 
Surgically induced OA mouse model  
 
In brief, mice were anesthetized with isoflurane and O2, and an arthrotomy of the right knee joint 
was performed and the medial meniscus destabilized by transection of the anterior menisco-tibial 
ligament (AMTL). A sham surgery, which involves only an arthrotomy without compromising 
the AMTL, was also performed on the right knee of the 10-week-old Optc+/+ and Optc-/- mice as 
controls. Mice had free access to an exercise wheel after the surgery, and were observed daily to 
verify healing and to ensure the use of right limbs.  
 
Sample collection and preparation 
 
Immunohistochemistry 
Immunohistochemical analysis was performed on 5 µm paraffin sections which were 
sequentially pretreated with 0.25 units/ml of protease-free chondroitinase ABC in 0.1 M tris-
acetate buffer for 60 minutes at 37ºC (Sigma-Aldrich), with 1% hyaluronidase pH 6.0 in PBS 
(Sigma-Aldrich) for 60 minutes at 37ºC (only for VDIPEN, Col2-3/4short and opticin 
antibodies), with 0.1% collagenase pH 7.4, CaCl2 0.1% for 60 minutes at 37ºC (for epiphycan, 
MMP-3 and C5b-9 antibodies), with 0.01M citrate buffer for 20 minutes at 68ºC (for epiphycan, 
CCL2 and opticin antibodies), and at room temperature with 0.3% triton X-100 for 30 minutes, 
with hydrogen peroxide 2% for 15 minutes and then with normal goat serum 2% for 45 minutes. 
The specimens were incubated for 18 hours at 4ºC with the following primary antibodies: rabbit 
polyclonal anti-human against epiphycan (1:50 dilution; Sigma-Aldrich), rabbit polyclonal anti-
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human against fibromodulin (1:100 dilution; ThermoFisher, Waltham, MA, USA), rabbit 
polyclonal anti-mouse against lumican (1:50 dilution; ThermoFisher), rabbit polyclonal anti-
human against opticin (1:25 dilution; Novus Biologicals, Oakville, ON, Canada), rabbit 
polyclonal anti-human against C5b-9 (1:500 dilution; Abcam, Toronto, ON, Canada), rabbit 
polyclonal anti-rat against CCL2 (1:200 dilution; Abcam), rabbit polyclonal anti-C terminal 
peptide of aggrecan G1 domain (VDIPEN, 1:800 dilution; provided by Dr. J. S. Mort, Shriners 
Hospital for Children, McGill University Hospital Centre, Montreal, Quebec, Canada) [2], rabbit 
polyclonal antibody that represents a type II collagen primary cleavage site (Col2-3/4Cshort, 
1:250 dilution; Ibex, Montreal, QC, Canada), rabbit polyclonal anti-rat type X collagen antibody 
(1:2000 dilution; Abcam), rabbit monoclonal anti-human against MMP-3 (1:75 dilution; Abcam) 
and rabbit polyclonal anti-human against MMP-13 (1:100 dilution; Sigma-Aldrich).  
 

Transmission electron microscopy (TEM) 

Knees from OPTC mice were dissected and immediately fixed in 2.5% glutaraldehyde in 0.1 M 
cacodylate buffer for 12 hours at 4ºC, 1% glutaraldehyde in double distilled water for 10 days 
and post-fixed with 1% aqueous osmium tetroxide  and 1.5% aqueous potassium ferrocyanide for 
2 hours at 4ºC. Samples were dehydrated though a series of increasing concentrations of acetone: 
30%, 50%, 70%, 80%, 3X100%, each for 8 minutes, and infiltrated with epon epoxy resin 
(Cedarlane, Burlington, ON, Canada)/acetone at increasing ratios 1:1, 2:1 and 3:1 during 48 
hours in a rotator. The tissues were embedded in a glass mold containing epon epoxy resin and 
polymerized at 60ºC during 48 hours. 
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