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11 Supplement 1

12
13 Supplementary Figure S1. Schematic overview of the breakdown of punicalagin to urolithins. In the human 

14 gut, punicalagin is first converted to punicalin and subsequently to ellagic acid. Within the colon, ellagic acid is 

15 converted to various urolithins by the gut microbiota.



16 Supplement 2
17

18 Pomegranate (Dermogranate®) extract Certificate of Analysis (CoA) and Technical Data Sheet 

19 (TDS) obtained from Medinutrex (Sicily, Italy).
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29 Supplement 2: Use of flow cytometry to estimate bacterial cell 
30 viability
31

32 Methods
33 High-throughput colon models were carried out in 15 mL falcon tubes (Starlab Ltd, Milton 

34 Keynes, UK) in an anaerobic cabinet maintained at 37°C to simulate human colonic conditions. 

35 The culture medium contained peptone water, yeast extract, NaCl, K2HPO4, KH2PO4, MgSO4, 

36 NaHCO3, CaCl2, L-Cysteine, bile salts, hemin, Tween80, and vitamin K1. Buffering capacity was 

37 provided by the addition of 50 mM PIPES buffer. Filter-sterilised D-glucose stock solution was 

38 added after autoclaving to final concentrations of 0%, 0.1%, and 1.0%. The final pH was 

39 adjusted to 7.1 using drops of 0.5 M HCl or 0.5 M NaOH, after which the medium was placed 

40 in an anaerobic cabinet overnight to eliminate residual oxygen. Each tube was inoculated with 

41 a final concentration of 1% faecal slurry derived from one individual donor. Samples were 

42 collected over 48 hours and immediately prepared for flow cytometry analyses.

43 After collection, samples were filtered through a pluriStrainer Mini 40 µm (pluriSelect Life 

44 Science, Leipzig, Germany). A dye was prepared using Guava® Bacterial Count & Viability Kit 

45 (Luminex, Austin, TX, USA) and samples were diluted 1:10. Prior to analysis, samples were 

46 vortexed and incubated at 37 °C for 30 minutes. Samples were loaded on an ImageStreamX 

47 Mk II (Cytek Biosciences, Fremont, CA, USA) imaging flow cytometer and analysed using IDEAS 

48 software version 6.2 (Cytek Biosciences) to determine bacterial cell counts and viability. 



49 Results 

50

51 Supplementary Figure S2. The total viable bacterial cells (objects/mL) and percent viable cells of total cells (%) 

52 per treatment in high-throughput colon models treated with different concentrations of glucose (0, 0.1, 1.0%). 

53 Viability was determined by flow cytometry, using an ImageStreamX Mk II (Cytek Biosciences) imaging flow 

54 cytometer. Results are shown as mean ± SD of three biological replicates from one donor. Statistical analysis 

55 employed Two-Way ANOVA with post-hoc pairwise comparisons between each glucose concentration and the 

56 control (0% glucose) per time point (* P < 0.05, ** P < 0.01). 



57 Supplement 3

58

59 Supplementary Figure S3. Effects of selected polyphenols, urolithins, and gum Arabic at 2 mg/mL on in vitro L-carnitine metabolism, stratified by individual donors. Average 

60 percentages of L-carnitine, γ-butyrobetaine (γ-BB), and trimethylamine (TMA) relative to initial L-carnitine concentration are displayed over 48 hours, with 3-4 replicates per 

61 donor. High-throughput in vitro colon models were inoculated with 1% faecal inoculum from a healthy donor, 2 mM L-carnitine, and the treatment. After collection, samples 

62 were directly stored at -80 °C until LC-MS/MS quantification using isotope-labelled internal standards. For comparison, the trajectory of pomegranate extract (22.8 mg/mL) 

63 in a pH-controlled in vitro batch colon model (PE CM) was included, as described in a previously published report 1.
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