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SUMMARY OVERVIEW OF EXPERIMENTAL DATA SENSITIVITY OF PROTEINS TO PROCESSES

IL-8 (CXCL8) is a chemoattractant and pro-angiogenic factor that promotes both ~ We constructed and parametrized our model using data from experiments done by To assess how responsive each protein is to individual process rates (parameters), we
disease & homeostasis throughout the body, largely through neutrophil activation. Chuntharapai & Kim [2]. These experiments were conducted using neutrophils did univariate sensitivity analysis. This showed that autocrine IL-8 secretion can affect
o . o . isolated from human peripheral blood samples. the levels of all proteins in the system. Sensitivity was calculated and normalized,
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Model Construction: We create a computational model to characterize the L P LR P O <@ @ X P O

regulation of receptors on neutrophils by IL-8. This model predicts changes to EEEEE ST S Rt e
proteins based on mechanisms (i.e. the combined effects of processes on receptors PA RAMETER O PTIMIZATION Parameters Perturbed (+10.0%) Parameters Perturbed (+10.0%)
and ligands on neutrophils). After constructing the model equations, we performed optimization to identify the RO | E OF SECRET'ON

Results: Through modeling and simulating experiments from a previous study, we  unknown parameters. We used an optimization solver in MATLAB to find parameter

identify: neutrophil IL-8 secretion rate (11 molecules/cell/s), receptor internalization sets that minimize the sum of squared error (SSE) between measurements from the To explore the significance of IL-8 secretion, we constructed an alternative model
rates (0.7-5*10 s1), and unbinding rates (10 s'). This secretion rate is consistent  published experiments and model simulations. We performed optimization using where no IL-8 secretion can occur (g,ey = 0), but all other processes are present. We
with published estimates [1,2], and the latter rates have not been previously 100 different initial parameter guesses. We then plotted the resulting 100 optimal then performed 100 optimizations as described. The best optimization for this model
reported. Our modeling predicts that this rate of neutrophil secretion can decrease  simulations and their corresponding parameter sets below. fit experiments 1 & 2 well (not shown here) but not experiment 3.

the level of IL-8RB available on neutrophils by up to 10% in pM-range environments.
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Neutrophil IL-8 signaling occurs through two G-protein coupled receptors: IL-8RA
(CXCR1) and IL-8RB (CXCR2). We model IL-8 secretion, binding to and unbinding
from receptors, and receptor trafficking to and from the cell surface using 9 coupled
ordinary differential equations with 11 parameters (rate constants). These equations
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on neutrophils, and how many are internalized (Ra;,,¢, Rbjne, Cine, Chiye) Over time. Expt.3: Surface IL8RB (Rb + Cb) Time (mins)
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S 4l . . . . S 5 l l l | that in environments with 0~1 nM IL-8, IL-8 secretion by neutrophils will affect the
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