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CAPSULE SUMMARY: The synthetic cannabinoid WIN55212-2 suppresses the activation of 20 

Th1, Th2 and Th17 cells and induces FOXP3+ Treg cells in human tonsils. Human tonsil 21 
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Online Supplementary Methods 39 

Media and reagents 40 

RPMI 1640 supplemented with 5% heat inactivated FCS (Amimed), antibiotics 41 

(penicillin, streptomycin, kanamycin from Life Technologies; amphotericine B from 42 

Bristol-Myers Squibb; and ciprofloxacin from Fluka), MEM vitamin, L-glutamine, 43 

nonessential amino acids and sodium pyruvate (LifeTechnologies) was used for 44 

isolation of tonsil mononuclear cells (TMC) and cell cultures. The combination of anti-45 

CD2 (clone 4B2 and 6G4), anti-CD3 (clone OKT3) and anti-CD28 monoclonal 46 

antibodies (clone B7G5; all from Sigma), type B CpG2006 (TLR9-L, Mycrosynth), 47 

Lipopolysaccharide (LPS, Sigma) and the synthetic cannabinoid WIN55212-2 (Sigma) 48 

were used for cell cultures. 49 

Isolation of tonsil mononuclear cells and purification of tonsil DC subsets 50 

In this study, we used tonsil samples from healthy non-atopic donors previously 51 

characterized and storage at the Biobank in the Swiss Institute of Allergy and Asthma 52 

Research (SIAF). Non-inflammed tonsils from patients undergoing tonsillectomy were 53 

employed. Single-cell suspensions of tonsil mononuclear cells (TMC) were isolated by 54 

mechanical disruption. The tissues were chopped and grounded with medium through 55 

a 40 μM mesh. After soft-lysis and several washing steps with medium, the cells were 56 

purified by centrifugation on a density gradient (Bicoll; Biochrom). Tonsil cDC2s were 57 

obtained from TMC by positive selection by using the CD1c (BDCA-1)+ dendritic cell 58 

isolation kit (Miltenyi Biotec) supplemented in the first incubation step with CD11c-biotin 59 

antibodies. The negative fraction was used to purify tonsil pDCs by positive selection 60 

using the CD304 (BDC4/Neuropilin-1) microbead kit (Miltenyi Biotec).  61 

RNA extraction, cDNA synthesis, and quantitative real-time RT-PCR 62 

Total RNA was isolated using the RNeasy mini kit (Qiagen). Reverse transcription was 63 

performed with the Revert Aid M-MuLV Reverse Transcriptase (Fermentas) using 64 

random hexamer primers according to the manufacturers protocol. Gene expression 65 

was analyzed by quantitative CFX384 Real-Time PCR instrument (Biorad). The 66 

sequences of the employed primer pairs were: Elongation factor 1α (EF1α) (fwd, 67 

CTGAACCATCCAAT; rev, GCCGTGTGGCAATCCAAT); CB1 (fwd, 68 

AAGGTGACATGGCATCCAAAT: rev, AGGACGAGAGAGACTTGTTGTAA); CB2 (fwd, 69 

CACTGATCCCCAATGACTAC; rev, CCACTCCGTAGAGCATAGAT); FAAH (fwd, 70 

GGCCACACCTTCCTACAGAA; rev, GTTTTGCGGTACACCTCGAT); MAGL (fwd, 71 

CAAGGCCCTCATCTTTGTGT; rev, ACGTGGAAGTCAGACACTAC); IFN-γ (fwd, 72 
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TCTCGGAAACGATGAAATATACAAGTTAT; rev, 73 

GTAACAGCCAAGAGAACCCAAAA), IL-10 (fwd, GTGATGCCCCAAGCTGAGA; rev, 74 

CACGGCCTTGCTCTTGTTTT), IL-13 (fwd, GCCCTGGAATCCCTGATCA; rev, 75 

GCTCAGCATCCTCTGGGTCTT); IL-5 (fwd, GACCTTGGCACTGCTTTCTACTC; rev, 76 

TGTACAGGAACAGGAATCCTCAGA); and IL-17 (fwd, 77 

CCATCCCCAGTTGATTGGAA; rev, CTCAGCAGCAGTAGCAGTGACA); and. PCR 78 

conditions were 10 minutes at 95 ºC followed by 40 cycles of 15 seconds at 90 ºC and 79 

1 minute at 60 ºC. Data were expressed as arbitrary units (A.U.), which are 2-(ΔCT) 80 

values multiplied by 104, where CT correspond to the difference between the cycle 81 

threshold value for the gene of interest and the housekeeping gene, EF1α. 82 

Immunofluorescence 83 

Palatine tonsil tissues were embedded in Tisue-Tek (Sakura Finetek), frozen in liquid 84 

nitrogen-cooled 2-methylbutane (Fluka), and stored at -80 ºC until cryosections were 85 

cut using a HM 500 OM microtome (Mikrotom). Paraformaldehyde-fixed cryosections 86 

(7 μm) were blocked and sequentially stained with the following antibodies. For CB1 87 

staining, first, the slides were incubated with anti-human CD123 antibody (eBioscience) 88 

or anti-human CD1c antibody (Abcam), or the corresponding isotype control for 45 min. 89 

After washing with PBS-Tween, CD123- or CD1c-binding Abs were detected by using 90 

Alexa Fluor 546-conjugated goat anti-mouse antibody (Invitrogen) by incubation for 30 91 

min. The sections were washed with PBS-Tween and, then they were incubated with 92 

HU210-Alexa488 probe1 or Alexa Fluor 488 alkyne for 45 min. For CB2 staining, first, 93 

the slides were incubated with anti-human CB2 or the corresponding isotype control for 94 

24 hours at 4ºC. After washing with PBS-Tween, the slides were incubated with anti-95 

human CD123 antibody or anti-human CD1c antibody or the corresponding isotype 96 

control for 45 min. Then, the slides were washed and incubated with secondary 97 

antibodies Alexa Fluor 546-conjugated goat anti-mouse antibody (for CD123 or CD1c) 98 

and Alexa Fluor 488-conjugated goat anti-rabbit antibody (CB2). In both cases, after 99 

staining, the sections were treated with 1% PFA, washed with PBS and mounted with 100 

ProLong Gold antifade reagent with DAPI (Invitrogen) for nuclei demonstration. Images 101 

were acquired and analyzed using the confocal microscope LMS 780 Zeiss (Carl Zeiss 102 

Microscopy GmbH, Oberkochen, Germany). 103 

Cell cultures 104 

TMC were seeded at a density of 106 cells/mL and stimulated with the following 105 

combination of monoclonal antibodies to induce T cell proliferation: anti-CD2 (0.5 106 

μg/mL), anti-CD3 (0.5 μg/mL) and anti-CD28 (0.5 μg/mL) monoclonal antibodies in the 107 
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absence or presence of different doses of WIN55212-2 (1 or 10 μM) for 3 days. After 3 108 

days, cell-free supernatants were collected for cytokine determination by Luminex 109 

magnetic bead immunoassays (BioRad) and cell pellets were used for gene expression 110 

analysis by quantitative PCR. Proliferative responses were measured by adding 1 μCi 111 

[3H]-thymidine during the last 8 hours of culture. Cell viability was determined using 112 

trypan blue after the culture.  113 

Purified pDCs or cDC2s were seeded at a density of 106 cells/mL and stimulated with 114 

TLR9-L (2µM) or LPS (0,1 µg/mL), respectively in the presence or absence of 115 

WIN55212-2 (10 µM) for 18 hours.  116 

Luminex 117 

Concentrations of human IFNγ, IL-5, IL-13, IL-17, IL-10, TNFα and IL-6 in cell-free 118 

supernatants were quantified by luminex magnetic bead immunoassays following the 119 

manufacturer´s instruction (BioRad).  120 

Flow cytometry 121 

Cells were washed with PBS/EDTA (2 mM) 0.5% BSA and labelling of cell-surface 122 

markers with Violet 500 anti-human CD3, Brilliant Violet 786 anti-human CD4, PE anti-123 

human CD127 and Brilliant Violet 421 anti-human CD25 antibodies was performed at 124 

room temperature for 15 minutes in darkness. Then, cells were fixed and permeabilized 125 

with FOXP3 Fix/Perm buffer for 20 minutes in darkness at room temperature. A second 126 

permeabilization was carried out with FOXP3 Perm buffer for 15 minutes in darkness at 127 

room temperature. Then, cells were stained with Alexa Fluor 488 anti-human FOXP3 128 

antibody for 30 minutes in darkness at room temperature. Cells were diluted in 1 % 129 

PBS/PFA for flow cytometry analysis in the BD LSRFortessa Cell Analyzer (BD 130 

Biosciences). 131 

Statistical Analysis 132 

Statistical analyses were performed using GraphPad Prism software, version 6.0. All 133 

the data were expressed as mean ± SEM of the corresponding parameter. Statistical 134 

analysis was calculated using Paired t test. Differences were considered statistically 135 

significant when P < 0.05. 136 

 137 
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FIGURE LEGEND 143 

Supplementary Figure 1. The synthetic cannabinoid WIN55212-2 reduces cytokine 144 

production in stimulated pDCs and cDC2s. A, Cytokine production after stimulation of 145 

pDCs with medium (unstimulated), TLR9-L or TLR9-L plus WIN55212-2 for 18 hours (n 146 

= 4). B, Cytokine production after stimulation of cDC2s with medium (unstimulated), 147 

LPS or LPS plus WIN55212-2 for 18 hours (n = 3). *P < 0.05. Data represent the mean 148 

with SEMs. 149 
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