
Supplementary Information

1. Model Equations

The full mathematical models are described below. Note that the encoding of models in COPASI and 
SBML format are also included as supplementary data files.

Model I
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Model III
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2. Indentifiability analysis

Identifiability analysis was carried out for each of the models using profile likelihood analysis (Raue et 
al., 2009) using a previously described procedure (Schaber, 2012).

 Briefly, hold each estimated parameter at a constant value around the best estimate (here we used 
±1000 fold) and estimate the rest of parameters by parameter estimation. The likelihood ratio is 
calculated using the following formula:

CLR=SSR ( p ) ∙exp( χα
2

n )
Where, χα

2  is the Chi-squared distribution and n is the number of data points. For Models I and II, n is 
32 and for Model III it is 48.

Horizontal lines represent the level for 90% confidence intervals (solid line for identifiability of all 
parameters simultaneously, dashed line for identifiability of that parameter alone).
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Figure S1. Profile likelihood for Model I.
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Figure S2. Profile likelihood for Model II.
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Figure S3. Profile likelihood for Model III.
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