S4 Text. Reaction–diffusion model: simulated changes in proteoglycan content
The initial PG content (mostly intact aggrecan bound to hyaluronan) was modeled as in the previous work conducted by Kar et al. [1,2]
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where z is depth normalized with the cartilage thickness so that z = 1 at the bottom and z = 0 at the explant surface. 
Changes in initial PG content were modeled via reaction–diffusion equations including diffusion and chondrocyte-regulated production and degeneration of PGs via interleukin-1 (IL-1) induced aggrecanase production. Since cartilage is a porous structure with small pore size, diffusion of the IL-1 and aggrecanases were modeled using PG concentration-dependent effective diffusion coefficients :
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where  is the diffusivity for species ,  is a coefficient defining the relation of the species’ diffusion to the PG concentration  [1]. 
Degeneration of PGs was controlled via cell death (necrosis and apoptosis) and increased aggrecanase concentration when inhibition of these two factors by decreasing IL-1 concentration led to partial recovery of cartilage PG content. Specifically, the reaction term  in Eq. (1) for the PG was constructed of synthesis/degradation terms  and :
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where  is time-dependent concentration of live cells (decreased by the necrosis, reactive oxygen species and IL-1 induced apoptosis),  is time-dependent concentration of damaged cells (decreased by excessive reactive oxygen species (ROS) and IL-1 induced apoptosis),  is the basal aggrecan production rate [1],  is the PG concentration at time ,  is the target PG concentration in intact cartilage [1–3],  is the aggrecanase concentration at time t,  is the PG catalytic rate constant [1,4] and  is the Michaelis constant for aggrecanase [1,4]. Aggrecanase concentration was modeled as :
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where  is the effective diffusivity of aggrecanase,  is the stimulus rate coefficient for aggrecanase production [1,5],  is the stimulus term and  is the aggrecanase proteolytic rate coefficient [1,6]. For more detailed description of the model parameters, readers are referred to Kar et al. [1].
Aggrecanase release from damaged and/or IL-1 signaled chondrocytes was controlled by an aggrecanase stimulus term including the time-delay from intra-cellular responses (e.g., time for mRNA expression and protein translation processes) and protein secretion. In addition to IL-1 induced stimulus  previously presented by Kar et al. [1], we included a stimulus term  for ROS induced aggrecanase stimulus [7]. Thus, catabolic chondrocyte stimulus was modeled as a sum of ROS and IL-1 induced stimuli ( = 0 if only ROS considered;  if only inflammation considered):
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[bookmark: _GoBack]where  is the rate constant () for ROS-induced aggrecanase stimulus,  is the rate constant for the IL-1-modulated aggrecanase stimulus () [1], and  is the concentration of IL-1–IL-1-receptor complexes [1]. Since increased ROS production may also sensitize cells to inflammation and induce increased aggrecanase production by further activating intracellular signaling cascades [7,8],  was defined as a function of the previously used rate constant for IL-1,  [1], so that . In addition, the ROS stimulus constant was visually calibrated by comparing the computationally predicted PG distributions to the experimentally observed optical density in injured cartilage explants and injured explants subjected to cyclic loading [9,10]. 
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