
Methods 

 

IBD patients 

Peripheral blood and gut samples from patients with CD (n = 128) and UC (n = 83) 

were collected after informed written consent according to the approval of the local 

Ethics Committee. Blood and tissue specimens from healthy donors and tumor 

patients served as controls (n = 61), respectively. Gut samples of IBD patients came 

from areas of active disease. Blood from patients receiving vedolizumab was 

collected during the induction phase (i.e. infusions at weeks 0, 2 and 6) or the 

maintenance phase (i.e. infusions from week 14 on) of vedolizumab therapy. 

Supplementary table 1 summarises the patients’ clinical data. 

 

Cell isolation and stimulation 

Peripheral blood mononuclear cells (PBMCs) were isolated by density gradient 

centrifugation with Pancoll (Pan Biotech). CD4+ or CD8+ cells were isolated with 

immunomagnetic beads (Miltenyi Biotec). Where indicated, cells were cultured and 

stimulated with precoated anti-human CD3 (OKT3, eBioscience) and 1 µg/mL anti-

human CD28 (CD28.2, BD) antibodies.  

Where specified, cells were treated with the following recombinant human cytokines 

for 72 hours: IL-1β, IL-2, IL-4, IL-6, IL-7 (all from Immunotools), IL-9 (Peprotech), IL-

12 (all 10 ng/mL), IFN-γ (100 ng/mL, both from Immunotools) and TGF-β (20 ng/mL, 

R&D Systems). Moreover, cells were treated with retinoic acid (Cayman Chemical), 

butyric acid (Roth), isobutyric acid (abcr), formic acid (Merck) and propionic acid 

(Roth).  

 

Flow cytometry 

For flow cytometric analyses, human cells were incubated with antibodies against 

CD4 (APC/Cy7,RPA-T4), CD8 (FITC, RPA-T8; PE, HIT8a; AF647, SK1), β7 integrin 

(PerCP/Cy5.5 and PE, FIB27), αE integrin (PE/Cy7, Ber-Act8), IFN-γ (AF700, 

4S.B3), IL-4 (AF488, 8D4-8), IL-9 (AF647, MH9A4), IL-17A (BV605, BL168, all from 



Biolegend), α4 (VioBlue, MZ-18-24A9, Miltenyi), Foxp3 (PE, 236A/E7, eBioscience). 

Vedolizumab (Takeda) and etrolizumab surrogate antibody (FIB504, Genentech) 

were directly labelled with AF488 and AF647, respectively (Thermo Fisher). 

Intracellular staining was performed with the Foxp3/Transcription Factor Staining 

Buffer Set (eBioscience). For identification of T cell subsets, PBMCs were 

restimulated with PMA and ionomycin (Sigma Aldrich) together with transport 

inhibition by brefeldin A (Biochemica) for four hours. 

 

Immunohistochemistry 

Cryosections were fixed with 4 % paraformaldehyde and blocked with avidin/biotin 

blocking reagent (Vector Laboratories) and protein-blocking reagent (Roth) prior to 

incubation with antibodies against CD4 (RPA-T4), CD8 (RPA-T8, both BD; polylonal, 

abcam), E-Cadherin (36/E, BD), Foxp3 (236A/E7, eBioscience), αE integrin 

(ab129202, Abcam), CD11c (BU15, AbD Serotec), CD69 (FN50, BD), CD123 (6H6, 

eBioscience), CD141 (Qbend/40, AbD Serotec) and vedolizumab followed by 

fluorescent- or biotin-labelled secondary antibodies (Vectorlabs and Merck). If 

applicable, slides were treated with Dylight488- or Cy3-conjugated streptavidin 

(Biolegend). AF647-labelled etrolizumab surrogate antibody was used for β7 staining. 

Nuclei were counterstained with Hoechst reagent (molecular probes) and samples 

were analysed by fluorescence and confocal microscopy (DM6000B and LSM SP8, 

Leica). Single and double positive cells in at least three high power fields were 

counted.  

 

MAdCAM-1/E-Cadherin adhesion assay 

Adhesion assays were performed as described previously [1,2] on epoxy-coated 

glass slides (Neolab). Wells were coated with Fc chimera of rhMAdCAM-1, rhE-

Cadherin or rmE-Cadherin (all 5 µg/mL, all from R&D) and blocked with 5 % BSA. 

200,000 purified CD4+ or CD8+ cells in adhesion buffer [2] were added for 90 minutes 

at 37 °C. After washing, adherent cells were counterstained with Hoechst. In blocking 

experiments, cells were preincubated with 5 µg/mL anti-αE integrin (Ber-Act8, 

Biolegend), 100 µg/mL vedolizumab (vedo) or 5 µg/mL of the etrolizumab surrogate 

(etro-s) antibody rat anti-human/mouse β7 integrin for two hours. Etrolizumab is the 



humanized version of the latter antibody with the identical antigen recognition site, 

but is only available in clinical trials at the moment. Mouse IgG1 and rat IgG2a (both 

Biolegend) were used as isotype controls for vedo and etro-s, respectively, where 

indicated. Finally, slides were analysed by fluorescence and confocal microscopy and 

adherent cells in at least three high power fields per condition were counted. Values 

are presented normalized to the respective untreated condition.  

 

Humanized mouse model of in vivo homing and retention to the inflamed gut 

NSG (NOD.Cg-Prkdcscid Il2rgtm1Wjl/SzJ) and RAG1-deficient (B6 RAG1-/-) mice 

lacking native lymphocytes were housed in individually ventilated cages and used for 

experiments according to the approval of the Government of Lower Franconia. 

Dextran sodium sulfate (DSS) colitis and adoptive transfer experiments with intravital 

confocal microscopy were performed as recently described [1]. Two million cells of 

the indicated type were labelled with CFSE (Life) and treated with 5 µg/mL anti-αE 

integrin, 100 µg/mL vedo or 5 µg/mL etro-s overnight, where specified. Hoechst dye 

was used for murine cell staining, murine vessels were labelled with Texas Red 

Dextran (Life).  

For flow cytometric analyses, mice were sacrificed 0.5 or 3 hours after adoptive 

transfer and T cell enriched lamina propria mononuclear cells (LPMCs) were isolated 

using the lamina propria isolation kit (Miltenyi Biotec). The CFSE+ fraction was 

quantified by flow cytometry. For further characterization of CD4+ cells LPMC aliquots 

were stained for αEβ7 and the transcription factors T-bet (BV605, 4B10, Biolegend), 

ROR-γt (PE, REA278, Miltenyi), PU.1 (AF647, 7C6B05, Biolegend).  

 

Statistics 

Statistical differences were identified using ANOVA or student’s t-test where 

applicable in Graph Pad Prism (Graph Pad Software). Levels of significance are 

indicated by asterisks (* p < 0.05, ** p < 0.01, *** p < 0.001). Graphs display means 

with SEM indicated by error bars.  
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