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Supplementary Figure 1: Glycosaminoglycan (GAG) content of bovine Aggrecan from 
articular cartilage.  
GAG content of bovine Aggrecan from articular cartilage used as supplement in this study was 
established by Dimethylmethylene Blue Assay (DMMB). The graph shows the chondroitin 
(CS) equivalent as a measure for GAG content per mass of Aggrecan. 
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Supplementary Figure 2: Data supporting a role for NKX3-2 in hypertrophic differentiation 
during chondrogenic differentiation of ATDC5 cells.  
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These are data from experiments using the chondroprogenitor cell line ATDC5, which was 
differentiated in the chondrogenic lineage showing functional involvement of Nkx3-2 in 
hypertrophic differentiation in this model. The data show that expression of Nkx3-2 is increased 
at day 10 in ATDC5 differentiation by the growth factors TGFβ3 and BMP7, but decreased by 
BMP2 (Figure 2A). Overexpression of FLAG-Nkx3-2 by polyethyleneimine-mediated 
transfection of an Nkx3-2 p3XFLAG-CMV-7.1 expression vector (1000 ng of plasmid/well) 
resulted in decreased expression of chondrocyte hypertrophic markers and decreased 
PGE2 levels in the culture supernatant, as well as reduced ALP enzyme activity (Figure 2B and 
2C). Reducing Nkx3-2 levels by RNAi (100 nM siRNA; transient transfection on day 0 and 4 
in ATDC5 differentiation) resulted in increased expression of hypertrophic markers Runx2, 
Col10a1, Alpl, Mmp13 and Cox-2, as well as functional ALP enzyme activity (Figures 2D-G; 
white vs. black bars). Addition of BMP7 (Figures 2 D/E; white dotted vs. grey dotted) or 
increasing the osmolarity of the culture medium (Figure2 F/G; white dotted vs. grey dotted) 
with 200 mOsm (using NaCl) during chondrogenic differentiation reduced hypertrophic 
differentiation of ATDC5 cells in an Nkx3-2 dependent manner. Considering the conserved and 
central “switch” function of Nkx3-2 during the hypertrophic phase of chondrogenic 
differentiation (1-4), and combined with the above ATDC5 data, we speculate that a similar 
Nkx3-2-dependent mechanism might be active in rabbit periosteal chondrogenesis and 
potentially providing an underlying mechanism behind our observed COMP and Aggrecan-
dependent modulation of chondrocyte hypertrophic differentiation. 
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