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Supplementary Figure 1: JNK dynamics vary dramatically from cell to cell
A-D) Individual traces of single cells showing JNK activity (C/N ratio) of either short duration (A), long 
duration (B), singular pulses (C), or multiple pulses (D).



Supplementary Figure 2: Impacts of varying production and decay rates on model outputs
A)Varying production rates of inactive cJun (βj) or pJun (βjp) had minimal effects on the scaled expression 
dynamics of target genes but influence simulated concentration. B) Varying cJun autoregulation had minimal 
impacts on scaled expression of target genes but alters simulated levels of total cJun (C).  D) Production rates 
of target genes (βtj) does not impact the shape of gene expression but does influence absolute simulation 
concentration. E-F) Altering either production of DUSP1 mRNA (E) or stability of DUSP1 protein (F) dampens 
modeled JNK activity in sustained and pulsed conditions.
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Supplementary Figure 3: ODE model aligns similarly to JNKKTR traces
A-C) Scaled ODE traces (dashed line) for active JNK were compared to scaled JNK C/N ratios from 
Figure 2 (solid orange line) for sustained (A), transient (B), or pulsed (C) stimulation. Data plotted as 
relative expression from 0-1.
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Supplementary Figure 4: Gene dynamics regulated by JNK overlap with other clusters
A)Venn diagram of differentially expressed genes across sustained, transient, or pulsed conditions 
highlights strong overlap in gene networks. B) Cross-correlation matrix identifying overlaps in genes 
identified across clusters demonstrates specific clusters tend to correlate strongly with others when 
JNK dynamics vary.
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Supplementary Figure 5: Anisomycin-induced JNK dynamics have modest impacts on cell cycle 
progression. 
Cell cycle analysis of either control cells or cells undergoing sustained, transient, or pulsed 
activation.  Average percentage of the population±SEM for subG1, G1, S, and G2/M phases are plotted.
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Supplementary Figure 6. Delay models modestly improve fit
A) Example plots of scaled gene expression from sustained, transient, and pulsed models with very short 
delay (blue) or 1 hour delay(orange).  B) Estimated optimal mRNA decay rates, delays, or K-values based on 
parameter scans across all three models. C) Plots of RNA-seq gene clusters in comparison to Mass-Action 
(red), Hill function n=1.8 (magenta), and Hill function n=4 (blue) using parameters defined in (B).  Lower panel 
shows the RMSE between each model and experimental data.



A. B.

Supplementary Figure 7: Original Licor images of western blots presented in Figure 2H-J.
A)Original western blots for Figures 2H (top blots) and 2J (bottom blots) for pJUN S73 (top), c-Jun (middle), 
and Actin (bottom).  Ladder sizes indicated where visible.  - and + indicate first addition of anisomycin which 
induces c-Jun phosphorylation.  Lanes indicated as they appear in Figure 2. B) Original western blot images 
for Figure 2I for pJUN S73 (top), c-Jun (middle), and Actin (bottom).  Ladder sizes indicated where visible. 
- and + indicate first addition of anisomycin which induces c-Jun phosphorylation. Lanes indicated as they 
appear in Figure 2.



Supplementary Data 1: Genes within each identified cluster
Supplementary Data table provides the list of genes within each gene cluster identified in Figure 4 




