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Background: Simulation Setup:
Trimethylaminuria (TMAU) is a rare metabolic disorder marked by the accumulation of / Intestine \
trimethylamine (TMA), leading to a persistent fishy odor in affected individuals. The
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therapeutic approach utilizing genetically engineered Escherichia coli (E. coli) that express . - B, o - -+ -
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probiotic effectively replicates the function of the deficient FMO3 enzyme in patients. To
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determine the optimal probiotic dosage for effective TMAO production, a Physiologically - C 0 0 j\ py ’ 4 4
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Based Pharmacokinetic (PBPK) model, termed the Bacterial Compartmental Absorption TMA ! l
and Transit (BCAT) model, was developed and adapted from the Compartmental TMAO Coa A TMAO,,
Absorption and Transit (CAT) model (Yu & Amidon, 1999). Simulations based on parameters Bacteria Plasma
revealed that an initial dose of one trillion Colony Forming Units (CFUs) is required to Probiofic Figure 1: Visual representation of treatment PBPK model.
achieve a 95% conversion of TMA to TMAQO, significantly reducing the peak plasma TMA
concentration. These findings suggest that the proposed probiotic therapy could offer a
viable and effective treatment for TMAU, enhancing patients' quality of life by mitigating 10
odor-related symptoms. ER
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Figure 2: Substance concentrations in each compartment.
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Step 2: TMA gets converted into TMAQO by TMM in the intestines.
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Choline Probiotic Figure 3: Substance concentrations across space and time.
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