ADDITIONAL FILE 4
Graphical representation of reactions ranking obtained by sensitivity analysis

The graphics below show the values of the sensitivity measure p* of all reaction constants for the two model
outputs — mono-ubiquitylation (top plot) and poly-ubiquitylation (bottom plot) of PCNA — and the ranking of
reactions according to decreasing values of u* (see also the tables in Additional File 3). In each plot, the inset
represents the ranking on a log-scale.
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According to the variation of the model input factors considered in this work, the two plots show that, in relation
to both model outputs considered for the global sensitivity analysis of the PRR model, the most sensitive reactions
(or, in analogous terms, their associated rate constants) are:

e reaction 1, which corresponds to the identification of the UV-induced lesion on DNA. The high global
sensitivity of this reaction is motivated by its role in the activation of the whole pathway;

e reaction 4, which corresponds to the loading of ubiquitin on Rad6. This is a fundamental step for PCNA
mono-ubiquitylation and, due to the stepwise mechanism of ubiquitylation considered in the model, it also
influences the downstream binding of additional moieties to PCNA (i.e., PCNA di-ubiquitylation and tri-
ubiquitylation) and, therefore, it affects the whole process of PCNA ubiquitylation;

e reaction 12, which corresponds to the loading of ubiquitin on Rad5. This is a fundamental step for PCNA
di-ubiquitylation and tri-ubiquitylation, which is less sensitive in the mono-ubiquitylation output than in
the mono-ubiquitylation output since its role is downstream the first steps of the PRR pathway.

All other reactions have a marginal influence on the two model outcomes.



