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Figure 4 Model dynamics in the presence of EMT modulators. (A) Bifurcation diagrams of the regulatory 
circuit governing EMT / MET in the presence of GRHL2 (left panel) and in the presence of ΔNP63𝛼𝛼 (right 
panel). (B) Average number of daughter cells of each phenotype generated per cell division during the division 
of a hybrid E / M cell in the presence of GRHL2 (left panel) and in the presence of ΔNP63𝛼𝛼 (right panel). (C) 
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Fractions of EMP-associated phenotypes at different time points in a population of cancer cells which consisted 
of only hybrid E / M cells on day 0— dynamics in the presence of GRHL2 (solid curves, left panel) and 
dynamics in the presence of ΔNP63𝛼𝛼 (solid curves, right panel). Dashed curves in left and right panels indicate 
the fractions of different phenotypes in the absence of GRHL2 and ΔNP63𝛼𝛼 activity respectively. Here, 𝜂𝜂 =
1.9 × 104. In each panel, error bars indicate the standard deviation calculated over 16 independent runs. 
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Figure 5 Model dynamics in the presence of retinoic acid and TGF-𝜷𝜷. (A) Fractions of different phenotypes 
in a population after 14 days upon treatment with different concentrations of retinoic acid (RA) and TGF-𝛽𝛽. The 
population consisted of only epithelial cells on day 0. (B) Biddle et al. characterized the plasticity of oral 
squamous cell carcinoma cells in response to co-treatment with different concentrations of retinoic acid (RA) 
and TGF-𝛽𝛽. 5.0 μM RA blocked EMT. Its effect was completely abrogated by the addition of 5.0 ng / ml of 
TGF-𝛽𝛽. Co-treatment with 5 μM RA and 0.5 ng / ml TGF-𝛽𝛽 established a regime in which a population of cells 
that have undergone a partial EMT was maintained. Starting with a population of epithelial cells on day 0, we 
simulated the dynamics under these three co-treatment regimens. The predictions from our model are in 
agreement with the experimental observations of Biddle et al. (Biddle et al., 2016). Dashed curves indicate the 
dynamics in the absence of both RA and TGF-𝛽𝛽. In each panel, error bars indicate the standard deviation 
calculated over 16 independent runs. Here, 𝜂𝜂 = 1.9 × 104. 
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Figure 6 Percentage change in the number of tumor cells after drug treatment for 𝟐𝟐𝟐𝟐 days. Different colors 
indicate different treatment regimens. 
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Figure 7 Change in phenotypic composition of the tumor upon drug treatment. Fractions of different 
phenotypes in a population of cancer cells upon co-treatment, for 28 days, with varying concentrations of drugs 
targeting epithelial and mesenchymal cells. On day 0, all cells in the population were epithelial. Drug 
concentrations are indicated as 103 units. 

.CC-BY-NC-ND 4.0 International licensea
certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under 

The copyright holder for this preprint (which was notthis version posted March 28, 2019. ; https://doi.org/10.1101/592691doi: bioRxiv preprint 


