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I. DIFFERENT DYNAMICAL STATE

Recent advances in the microscopy have revealed the dynamical behaviour of many small signalling molecules in
vitro [1–8]. In some of the conditions the dynamical properties have been shown to control differentiation in cell
[5, 8, 9]. These examples suggest regulation of many unexplored pathways. In recent studies of Purvis et. al.,
2012 [10], the normal and first damped oscillation state (Table 1 main article) corresponds to the pulsating stage
as achieved by them after exposing the cells to gamma and UV radiation; where they also achieved the sustained
oscillation state (3rd stage in our stage) that corresponded with the complete cell cycle arrest (see Fig 1. in Purvis
et. al. 2012) [10]. Thus, pulsating stage (in our case stage 1 and 2) with increase in stress throws the cell into either
DNA repair or the cell cycle arrest (stage 3). The dose given to the cell in terms of Nutilin-3, gave the stability to
the cellular p53 concentration and thus, provided time for the synthesis of AIPs (anti apoptotic proteins) in the cell
[11]. While on the other hand the increased level of (sustained oscillation stage 3) p53 by nutilin-3a was associated
with the increased p21 concentration that promotes cell cycle arrest along with simultaneous shooting the level
of caspases-6 and 7 (apoptotic) proteins [12, 13]. Thus, the increase in the level of caspases-6 and 7 promote the
arrival of apoptosis (in our case stage 5) [13]. The stage 4 corresponds to the intermediate stage (stage 4) in between
arrest of the cell cycle with increasing toxicity and apoptosis, that clearly captures the time lap for the synthesis of
apoptotic proteins in p53 dependent manner [10, 12, 13].

II. METHOD

A. Model Description

Notch is the single pass and trans-membrane protein present in metazoan species, interaction between Notch-
Delta proteins at the cell surface and on the same cell gave rise to the cis-inhibition of Notch [14]. Canonical notch
signalling is initiated on the binding of DSL (Delta/Serrate/LAG-2) ligands on opposite cells (SuppFig1). Delta has
also a second role of inhibiting notch activity when inside the same cell (Cis-inhibition). In case of trans-inhibition
the endocytosis of Notch ligand complex is mediated by ADAM metalloprotease after cleaving Notch at S2. Now this
fragment is cleaved by gamma-secretase at S3 to release NICD, which then is transported to the nucleus [15].
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FIG. 1: Interaction of Cis-inhibition and Trans-activation in Notch−Wnt− p53 cross-talk model.
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