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Appendix Figure S1. Ultrasensitivity of the ROS-response curve in U87-MG cells
(A) Representative HyPer7 images of U87-MG-HyPer7 cells 10 h after glucose
deprivation (from 400 uM to 0 uM). (B) A dose-response curve of ROS 10 h after
glucose deprivation. For each glucose concentration, the ROS levels of 80 cells were
quantified. To deconvolute the effects of non-responsive cells, they were not
considered in the analyses of the lower five glucose concentrations (0 uM, 6.3 uM,

12.5 yM, 25 yM and 50 pM). A Hill exponent (n) was fitted to be 6.5, with a 95%

confidence interval of 2-11.
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Appendix Figure S2. Validation of calcium and NOX inhibitors.

(A) Representative differential interference contrast (D.1.C., left panel) and
fluorescent images of calcium indicator Fluo-4 AM (right panel) of LN18 cells 3 h
after glucose deprivation. Cells were pre-treated with Nifedipine (10 uM) and
BAPTA-AM (12.5 pM) 1 h before glucose deprivation to inhibit calcium signaling. (B)
Activity of tyrosine kinase signaling was probed with western blot analysis using an
anti-phospho-tyrosine antibody (4G10, Cell Signaling Technology) under normal
[glucose] (band 1), no glucose (band 2), and no glucose with addition of BAPTA-AM
alone (band 3), GKT137831 alone (band 4) and both (band 5). A multi-targeted
tyrosine kinase inhibitor, Dasatinib (1 uM, band 6), was used as a positive control for
suppression of tyrosine kinase signaling. The middle and right panels show the

quantifications of phospho-tyrosine and the protein loading control respectively.
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Appendix Table S6 - Variable Steady States to Estimate Parameters

Molecule State Value Unit Note

ROS Full nutrient 0.01 uM

GSH Full nutrient 1000 uM

GSSG Full nutrient 100 uM

NADPH Full nutrient 1 uM

Cys2 Full nutrient 1 uM Lower estimate;Consistent with lower SLC7A11 used
Cys Full nutrient 100 uM Lower estimate;Consistent with lower SLC7A11 used
Glu Full nutrient 10000 uM

Ca2+ Full nutrient 0.1 uM

RTK-phospho / RTK-total Full nutrient 0.1 NA Ref. Graham et al. Mol. Syst. Biol. 2012
RTK-phospho / RTK-total Glc deprivation 1 NA Ref. Graham et al. Mol. Syst. Biol. 2012
PPTase-reduced / PPTase-total Full nutrient 1 NA Ref. Graham et al. Mol. Syst. Biol. 2012

PPTase-reduced / PPTase-total

Glc deprivation 0.5

NA

Ref. Graham et al. Mol. Syst. Biol. 2012




Appendix Table S7 - Predetermined or Arbitrary Parameters

Parameter Type Value Range Unit Note

xct Constant 0.1 0to 10 uM Model low SLC7A11 cell

n1 Hill exponent 5 1ton NA Ultrasensitivity in auto-inhibition
fRosGilc Artificial handle 0.1 0to1 NA Arbitrary

fRosGlu Artificial handle 04 0to1 NA Arbitrary

switchNadphRed Artificial handle 0-1t01 NA Model non-addicted cell
foldRos Artificial handle 10ton NA Baseline
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