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A Alternative hypotheses of cellular drug permeability

Current paradigm: 
Passive transmembrane diffusion 
coexists with transporter-mediated flux

Alternative hypothesis: 
Passive transmembrane diffusion does not 
contribute to drug permeability - observations 
of (putative) passive transport explained by 
uncharacterized transporters

B Simulation approach to assess the alternative ‘transporters-only’ hypothesis
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1. Literature mining for relevant parameters

2. Simulation of example cases in the absence of passive diffusion
(n = 1000 for each scenario)

3. Evaluation of the fit to the alternative hypothesis
Criterion A: Good linear fit (r2 > 0.9)

Criterion B: Better fit to linear model than to saturable Michaelis-Menten model

Criterion C: Near-equal transport rate in both directions (flux ratio § 1)

1 5 10 transporters per membrane and direction

Scenario 1:
Transporter parameters randomized independently

Scenario 2:
Each transporter has identical parameters in both directions (i.e., equilibrative transporters)

Scenario 3:
Combination of unidirectional and bidirectional transporters
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A Global proteomic expression profile of ABC and SLC transporters in Caco-2 cells
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A Comparison of transporter-mediated and passive diffusion flux rates

B Fulfillment of passive-diffusion criteria in transporters-only simulations
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C Example simulated transport rates as a function of drug concentration
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