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Supplementary materials

Table S1. List of primer sequences used for gene expression analysis. Gene ID, amplicon size in base pairs (bp), accession number ID, forward and reverse primer sequences are reported for each gene.

Gene ID Accession Number Forward (F) and reverse (R) Primer Annealing Temperature (°C) Reference

(amplicon size in ID Sequence (5->3)

base pairs (bp))

sox9 (366bp) NM_001124179.1 F:TGCAGGAGTGCATCTTTGTC 60 Own design
R:GGTCAGCCTTCTTGAACTCG

hopx (231bp) XM_021584037.1 F:AGTAGAGCTTTCACACGGTCG 60 Own design
R:AGCTCTCAGCCACAGAAGTC

Igr5 (202bp) XM_021576530.1 F:ACTCAACGGAGCCACAGATA 60 Own design
R:TTCTGGATCTTTCTGCAACCAC

z0-1 (99bp) XM_021607172.1 F:GCTGTTCCTCCTAGACCTT 60 [30]
R:TCACCCACATCTGACTCTAC

cldn3 (112bp) XM_021587920 F:AGGCAACGACGCTACATCAA 60 (32]
R:CCCTGGGAATCTACGTCAAA

e-cad (107bp) XM_021607117 F:ACTATGACGAGGAGGGAGGT 60 [51]
R:TGGAGCGATGTCATTACGGA

collala (214bp) NM_001124207 F:CTTTGCTGCTCAGTTTGATGG 60 Own design
R:GTTACCATCCTCACCAGGTTT

vim (203bp) NM_001124729.1 F:AGGAAGGTGGAGTCTCTTCA 60 Own design
R: TCTTCAGAGTCCTGGAGGTT

iap (157bp) XM_021606337 F:TTGGCACGGAAAGAGAGTCC 60 [32]
R:CATGGGAAAGCTACCAGGCA

pept-1(161bp) XM_031818746.1 F: CCTGTCAATCAACGCTGGT 60 (52]
R: CACTGCCCATAATGAACACG

sglt1(208bp) XM_021591066.2 F:ATCGCTGAGTTTGCCTATGG 60 Own design
R:TCTCCTCTGTGTGGTTCCT

fabp2 (201bp) XM_021619074.1 F:GACAACTACCAGAGCCATTGT 60 Own design
R:AAAGACCTAAAGTGGTCCAGTG

mucl (263bp) XM_021578564.1 F:GTCTGCCACATGCCAAATATC 60 Own design

R:CCCTCCATGAATGAGTCACATA
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Figure S1. Expression of sgit1 was found in RTgutGC, RTdi-MI and RTpi-MI at low (1-3 lane for each cell line) and
high (4-6 lanes for each cell line) seeding density. A PCR negative control was run for assessing at absence of
contamination.
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Figure S2. Expression of pept1 was detected in RTgutGC, RTdi-MI and RTpi-MI atlow (1-3 lane for each cell line)
and high (4-6 lanes for each cell line) seeding density. A PCR negative control was run for assessing at absence of
contamination.
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Figure S3. No expression of fabp2 was found in RTgutGC, RTdi-MI and RTpi-MI atlow (1-3 lane for each cell line)

and high (4-6 lanes for each cell line) seeding density. A PCR negative control was run for assessing at absence of
contamination.

Figure S4. ppib mRNA was highly abundant in epithelial cells of RT intestinal folds. Representative
microphotographs showing ppib expression (red) in intestinal epithelial cells obtained by in situ hybridazation.
DAPI staining was used to identify nucleus (blue). Scale bar, 100 um.



Supplementary materials and methods:
Permeability test Instrumentation operative conditions

Glucose-D2 and Proline-D3 determination

High performance liquid chromatography (Vanquish UHPLC) system coupled to high
resolution mass spectrometer g-Exactive Orbitrap (HPLC-Orbitrap-HRMS) (Thermo Fisher
Scientific, San Jose, CA, USA) was used for Glc-D2 and Pro-D3 determination. Operative
conditions were as follows:

Synergy Hydro RP column (150 x 2 mm i.d., 4 um, (4x3 mm i.d.) (Phenomenex, Torrance, CA,
USA) was used as stationary phase. The mobile phase involved water acidified with 0.1%
formicacid (A) and methanol (B). The gradient (0.3 mL/min flow rate), begun with 98% of
eluent A with a linearreduction to 50% in 5 min, that was constantin the next 3min. The
initial conditionsreturned at 8 min, tracked by a 5-min re-equilibration period. The column
department temperature was set at 30°C whereas autosampler was kept at 5°C.

Q-Exactive Plus HRMS operated in both positive and negative mode with the following
operative parameters of heated electrosprayionisation (HESI) source: 3.4 kV for capillary
voltage, 290°C for capillary temperature and 280°C for auxiliary gas heater temperature.
Sheath and auxiliary gas were adjusted at 35 and 15 arbitrary units, while S lens RF level was
set at 55. Resolving power of full scan (FS) adjusted on 70,000 FWHM at m/z 200, with scan
range of m/z 80-500. The automaticgain control (AGC) was set at 3e®, with an injection time
of 100 ms. Detection was based on calculated exact mass of the protonated/deprotonated
molecularions, at least one corresponding fragment and on retention time of target
compounds. Extracted ion chromatograms (EICs) were obtained with an accuracy of 2 ppm
m/z from total ion chromatogram (TIC) engaging the m/z correspondingto the molecular
ions:[M-H]'=181.06866 for Glc-D2 and [M+H]"= 119.08944 for Pro-D3. As an example, the
EIC of one real sampleis presented below (Figure S5).
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Figure S5. EICs of Glucose-D2 and Proline-D3 ininitial L-15 medium
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FITC-dextran determination

High performance liquid chromatography system with fluorometric detector (Jasco) was
employed for FITC-Dex quantification. Thermo Scientific™ Hypersil ODS C18 HPLC (50 x 2 mm
i.d.,5 um) served as a stationary phase while mobile one consisted of water (A) and methanol
(B). The gradient (0.75 mL/min flow rate), begun with 60% of eluent A with a linear reduction
to 10% in 5 min, that was constantin the next 4min. Theinitial conditions returned at 9 min,
followed by 5-min re-equilibration period. The column department temperature was set at
30°C and while autosampler was kept at 4°C. The excitation and emission wavelengths were
490 and 520 nm, respectively, for FITC-dex. As an example, three overlapping chromatograms
(initial L-15 medium, upper and basolateral compartments of the same sample is presented
below (Figure S6).
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Figure S6. FITC-Dex in the initial medium (blue), upper (black) and basolateral (red)
compartments



