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    Abstract
IFNγ and IL10 pathways elicit functionally opposing cell fates, however, these two stimuli activate common transcription factors like STAT1 and STAT3 (S/1/3). How the two stimuli regulate the dynamics of S/1/3 activation remains less understood. Here, we experimentally measured the signaling dynamics of S/1/3 in response to IFNγ and IL10 and found that STAT3, in particular, exhibits a bell-shaped response to both stimuli with maximal activation in an intermediate dose. We built a mathematical model, which quantitatively captured the S/1/3 dynamics and by model analysis, we identified the primary regulators controlling the bell-shaped STAT3 responses in both pathways. As the STATs are activated in response to both stimuli, in a scenario when cells are subjected to co-stimulation of IFNγ and IL10, an interpathway competition to activate the common substrate is plausible. Additionally, a strong transcriptional induction of SOCS1 (a negative regulator of IFNγ pathway) was observed upon IL10 stimulation, suggesting that IL10 pathway can potentially inhibit the IFNγ pathway via SOCS1 induction. To quantitatively understand the S/1/3 responses to co-stimulation we next simulated the same which predicted STAT3 activation and SOCS1 induction dynamics would robustly remain IL10 driven. Subsequent experiments validated the model predictions. Further, the model analysis identified the primary regulators controlling the robustness of IL10-STAT3 axis in co-stimulation. Together, our data-driven model quantitatively captured the dynamics of the STATs in response to both pro (IFNγ) and anti (IL10)-inflammatory stimuli and identifies distinct regulatory elements controlling STAT3 signaling in individual and co-stimulation conditions.

Footnotes
	Abbreviations IFNγ: Interferon gamma; IL10: Interleukin 10; STAT: Signal transducer and activator of transcription;; SOCS: Suppressor of cytokine signaling; TGFβ: Transforming growth factor beta; NF-κβ: Nuclear factor kappa-light-chain-enhancer of activated B cells; SHP-2: Src homology region 2 domain-containing phosphatase-2; IL10R1: Interleukin 10 receptor 1; AUC: Area under curve; JAK: Janus kinase; IFN-LR: Interferon-ligand receptor; Tyk2: Tyrosine kinase 2; IL6: Interleukin 6.

	author order is updated, figure numbers are changed, new figures are added from recent analysis on the mechanisms of regulation.
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