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SI MATERIALS AND METHODS 
 
Statistical analyses. 
For graphs and statistical analyses indicated we used GraphPad Prism 4.00, Statistica 8 (StatSoft) and 
SigmaPlot 10.0 software or R statistical environment. Normality of sampling distributions was tested with the 
Shapiro-Wilk W test (Statistica). For W<0.05 differences in means were tested for statistical significance with 
two-tailed Mann-Whitney test or Kruskal-Wallis test. For W>0.05 the Brown and Forsythe test was used for 
homoscedasticity (Statistica). For similar variances (Brown and Forsythe test, P>0.05) unpaired two-tailed 
Student’s t-test was applied, for unequal variances (Brown and Forsythe test, P<0.05) unpaired two-tailed 
Welch’s t-test was applied. P-values <0.05 were considered as statistically significant. Survival curves were 
compared with log-rank and Gehan-Wilcoxon tests. 
 
Southern blot. 
Genomic DNA was digested with BamHI. Hybridization was performed with a 337 bp probe labeled with 32P-
dATP or 32P-dCTP, generated by PCR with the following primers: 5’-TGGGCACATGTGTTCATGCA-3’ (sense) 
and 5’-CCCAGCTCTCTATGCCCTCA-3’ (antisense). The BamHI digestion sites on the tpl2 locus, the probe 
location and the size of the relevant DNA fragments are depicted in Fig. S3 A and B. 
 
 
Total exudate peritoneal macrophages (TEPM). 
TEPM were collected by peritoneal lavage from 10 week-old mice 3 days after a single i.p. injection of 1.0 ml 
4% thioglycollate broth. TNF levels in culture supernatants were determined 6 hours upon stimulation with 1 
µg/ml LPS from Salmonella enteritidis (SIGMA) by ELISA (eBioscience) according to the manufacturer’s 
instructions. 
 
Mice and design of in vivo experiments. 
All mice were bred and maintained on a mixed C57BL/6J×129Sv genetic background in the animal facilities of 
the BSRC “Alexander Fleming” under specific pathogen-free conditions. EIIaCre transgenic (1), ColVICre 
transgenic (2) and cox-2 conditional knock-out (3) mice have been previously described. Tpl2-/- mice (4) were 
kindly provided by Dr. P.N. Tsichlis,  LysMCre transgenic mice (5) were kindly provided by Dr. I. Forster and 
VillinCre transgenic mice (6) were kindly provided by Dr. D.L. Gumucio. For all in vivo experiments 2-month 
old, littermate and sex-matched mice were used. Mice were randomly assigned to experimental groups on a 
first-come basis. No mice were excluded from analyses performed. All mice were used in accordance with the 
guidance of the Institutional Animal Care and Use Committee of BSRC “Alexander Fleming”. 
 
LPS/D-galactosamine-induced endotoxic shock. 
Mice were injected i.p. with 10 μg LPS from Salmonella enteritidis (SIGMA) and 20 mg D-galactosamine 
dissolved in saline. 
 
Induction of colitis. 
Colitis was induced with 2.5% DSS (55 kDa; MP Biologicals) dissolved in the drinking water for the 
experimental days 1 to 7 followed by consumption of normal water for one more day. Experiments were 
performed with 2-month old, littermate, sex-matched and cohoused mice sharing identical conditions 
independent of their genotype. Mouse group size for DSS colitis experiments was calculated with Statistica 
software. To identify a 10% difference in body weight, with stardard deviation=8, alpha=0.05 (P-value) and 
beta=0.1 (90% power), sample size required was estimated to be n=15 mice. To establish differences 
observed reducing the probability for Type I errors, for alpha=0.001 and beta=0.1 sample size required was 
estimated n=30 mice. 
 
Disease Activity Index calculation. 
Disease Activity Index was calculated adding a) weight loss score (0-5% = 0; 5-10% = 1; 10-15% = 2; 15-20% 
= 3; >20% = 4), b) blood score (no blood visible = 0; blood traces in stool visible = 2; rectal bleeding = 4) and c) 
stool score (normal = 0; soft but formed = 2; very soft = 3; diarrhea = 4). For dead mice DAI = DAI max =12. 
 
Histological assessment of DSS-induced colitis. 
Tissues were fixed in formalin, embedded in paraffin and sections were stained with H&E or Periodic acid-
Schiff reagent. Histopathological analysis was performed in the middle and terminal colon in a blind manner. 
Inflammation score was calculated adding a) inflammation severity score (mild = 1; moderate = 2; severe = 3), 
b) inflammation extent score (mucosal = 1; sub-mucosal = 2; transmural =3) and c) the mean of lymphoid 
follicles score (1-2 follicles = 1; 3-4 = 2; >4 = 3) and lymphoid aggregates score (1-3 aggregates = 1; 4-6 = 2; 
>7 = 3). Tissue damage score was calculated as the following sum [(normal area %) x 0 + (area with partial 
crypt loss %) x 1 + (area with extensive crypt loss %) x 2 + (area without crypts, epithelium still present %) x 3 
+ (ulcerated area %) x 4] /40 + depth of ulceration score (mucosal = 0; sub-mucosal = 1). 
 
Isolation and FACS analysis of colonic lamina propria cells. 
The colon was removed, flushed with HBSS/2%FBS, opened longitudinally and cut into 0.5 cm pieces. Tissue 
was then further washed and incubated in HBSS/2%FBS, 1 mM EDTA, 1mM DTT, at 37oC in a shaking 
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waterbath for 45 min. The epithelial cells were released with vigorous shaking. Then, the tissue was washed 
and incubated in DMEM containing collagenase XI (50 units/ml, Sigma), dispase (0.1 mg/ml, Roche) and 
DNaseV (50 units/ml, Sigma) at 37oC in a shaking waterbath for 2 hours. The resulting suspensions were 
layered on a discontinuous 67%/44% Percoll gradient (Sigma), centrifuged at 600 g for 20 min, and lamina 
propria lymphocytes were recovered from the interphase, washed and counted with a Coulter Counter. Single 
cell suspensions were stained for 30 min at 4oC with antibodies against CD11b (FITC, eBioscience), Gr1 
(Alexa647, Biolegend), TCRβ (eBioscience), CD4 (eBioscience) and CD8β (BD). For intracellular cytokine 
staining cells were incubated for 4 h with 50 ng/ml PMA (Sigma), 500 ng/ml Ionomycin (Sigma), and 
GolgiStop™ protein transport inhibitor containing monensin (BD). Intracellular staining was performed with 
mAbs against IL-10 (BD), IL-17 (eBioscience) and IFNγ (eBioscience). A FACSCanto II (BD Biosciences) flow 
cytometer was used for data acquisition. Analysis was performed with FACSDiva v.5.0 software. 
 
FACS analysis of Cox-2 expression. 
An FITC-conjugated Cox-2 antibody was used (Cayman 10010096, 1:250). Cells were fixed/permeabilized and 
intracellular staining was performed for 90 min with a buffer set purchased from eBioscience (00-5523-00). A 
FACSCanto II (BD Biosciences) flow cytometer was used for data acquisition. Analysis was performed with 
FACSDiva v.5.0 and WinMDI 2.9 software. 
 
BrdU administration and staining. 
Administration of BrdU (Sigma) was performed i.p. at a dose of 100 μg/g of body weight 2 hours prior to 
sacrification. BrdU immunostaining was performed in sections of paraffin embedded tissues using the BrdU In-
Situ Detection Kit (BD Pharmingen) following manufacturer’s instructions. The number of BrdU+ cells per crypt 
was measured by counting at least 20 well-oriented crypts per mouse in a blind manner. 
 
Ιmmunohistochemistry. 
E-cadherin immunostaining was performed as described previously (7). Sox9 staining was performed in 
paraffin sections, upon antigen retrieval by boiling in citrate buffer for 30 min, with a rabbit polyclonal anti-Sox9 
antibody (Santa Cruz, H-90) at a 1:100 dilution. α-SMA staining was performed in paraffin sections, upon 
antigen retrieval by boiling in citrate buffer for 30 min, with a FITC-conjugated monoclonal antibody (Sigma, 
1A4) at a 1:500 dilution. A Nikon Eclipse E800 microscope was used and photos were taken through a Nikon 
Dxm1200F camera and ACT1.1 software. 
 
 
Isolation of mouse colonic myofibroblasts. 
Colonic myofibroblast isolation was performed as described elsewhere (8). Briefly, colons from 7-9 days-old 
pups were dissected, washed with HBSS containing antibiotics, cut in 2-3 mm pieces and incubated with 300 
U/ml Collagenase XI (Sigma) and 0.1 mg/ml Dispase (Roche) in DMEM for 90 min at 25°C. After low speed 
centrifugation the pellet was minced, further washed with 2% sorbitol, centrifuged at 200 g for 5 min and plated 
in a 6-well plate in DMEM containing 1% L-Glutamine (Gibco), 1% non-essential amino acids (Gibco), 1% 
penicillin-streptomycin (Gibco) and 10 ng/ml Gentamicin (Gibco). At passage 6, cells were checked for purity 
using FACS analysis. To exclude the presence of contaminating cells, IMF cultures were tested by FACS 
analysis as previously described (9). Cells that were >80% positive for CD90.2 (Biolegend) and <2% for CD45 
(BD Biosciences) were used for subsequent experiments till passage 9. Cells were stimulated with 10 ng/ml IL-
1β (Peprotech) or 10 μg/ml LPS from Salmonella enteritidis (SIGMA). 
 
TNBS colitis. 
TNBS colitis was performed in littermate, sex-matched and cohoused mice sharing identical conditions 
independent of their genotype, on a mixed C57BL/6J×129Sv genetic background. On day -7 mice were 
anaesthetized, shaved on the top of the back area and a presensitization solution was applied (1% TNBS 
dissolved in acetone:olive oil 4:1 v/v). On day 0, mice were anaesthetized and induction solution was 
intrarectally instilled (4% TNBS in 40% ethanol). TNBS was purchased from Sigma. Colons were harvested on 
day 3 post-induction. Histopathological analysis was performed in H/E-stained sections in the middle and 
terminal colon in a blind manner. Inflammation score was calculated adding a) inflammation severity score 
(mild = 1; moderate = 2; severe = 3), b) inflammation extent score (mucosal = 1; sub-mucosal = 2; transmural = 
3) and c) % area involved score (1-25 % = 1; 26-50 % = 2; 51-75 % = 3; 76-100 % = 4). Tissue damage score 
was calculated as the following sum [(normal area) x 0 + (area with partial crypt loss) x 0.2 + (area with 
extensive crypt loss) x 0.3 + (area without crypts, epithelium still present) x 0.5 + (area with mucosal ulceration) 
x 0.7 + (area with sub-mucosal ulceration) x 0.8 + (area with transmural ulceration and necrosis) x 1. The 
extent of each area was estimated as following: focal observation = 0.5; extending in half a field = 1; in 1 field = 
2; in 2 fields =  4; in 25% of the tissue = 5; in >50% of the tissue = 10. 
 
Sample preparation and Mass Spectrometry analysis for prostanoids  
Prostanoids were extracted with acetone followed by liquid/liquid extraction as previously described (10), with 
some modifications. Briefly, 70 µl supernatant samples from IMFs cultured in 48-well plates were deproteinized 
with acetone. After vortexing for 4 min and centrifugation at 2000 g for 10 min at 4oC, samples were transferred 
to a clean 15 ml glass vial, mixed with 800 µl of hexane by vortexing for 0.5 min and centrifuged for 10 min at 
2000 g at 4oC. The lower phase was acidified to pH 3.5 with formic acid and then mixed with chloroform. After 
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vortexing for 0.5 min and centrifugation for 10 min at 2000 g at 4oC, the lower chloroform phase was kept for 
15 min at -80oC to separate any residual from the upper phase. Samples extracted in chloroform were 
evaporated to dryness using a speed-vac concentrator (Savant, model #SC110-120) and redissolved in 100 µl 
of methanol/100 mM ammonium acetate pH 8.5 (9:1). 16,16-dimethylo PGE2 (Cayman) was used as an 
internal control in each sample from the beginning of the above extraction procedure at a final concentration of 
2.5 ng/ml. Samples were analysed by direct infusion in a LTQ Orbitrap XL mass spectrometer (Thermo 
Scientific, Waltham, MA, USA) with electrospray ionization in negative mode. Capillary temperature was 
275oC, Spray Voltage was 3.5 kV, Sheath Gas was set at 40 units and Sweep Gas at 8 units. The resolution 
was 100 K providing high accuracy for prostanoid measurements. Precursor ion masses were used for 
prostanoid profiling while lipid identity was confirmed by precursor ion fragmentation using collision induced 
dissociation (CID). Precursor m/z 297.1530 was used for 13,14-dihydro-15-keto-tetranor-PGE2 and tetranor-
PGE1, stable metabolites of PGE2. Precursor m/z 353.2030 was used for metabolites downstream of PGH1 
and PGH2 including PGD1, PGE1, 13,14-dihydro-15-keto-PGE1, PGF2α, 8-iso-PGF2α, 11-β-13,14-dihydro-15-
keto-PGF2α, and 11-β-PGF2α. 
 
In vivo dmPGE2 administration. 
16,16-dimethyl prostaglandin E2 (dmPGE2) dissolved in methyl acetate was purchased from Cayman. After 
methyl acetate was evaporated under a nitrogen stream, dmPGE2 was immediately dissolved in nitrogen-
purged ethanol and kept as a stock solution at a concentration of 0.5 mg/ml. For in-vivo experiments, the stock 
dmPGE2 solution was diluted with saline immediately before use and kept on ice. dmPGE2 solution was 
administered i.p. at a dose of 10 µg/kg of body weight twice daily (every 12 hours) concurrently with DSS 
treatment. Control mice received a similar volume of saline. To detect an effect of dmPGE2 in rescuing the 
difference in body weight between Tpl2D/D mice and WT controls (11% of initial body weight, standard 
deviation=8), with alpha=0.05 and beta=0.2, the sample size required was calculated with Statistica software to 
be n=10 mice. 
 
TNF-induced epithelial cell death and TUNEL assays. 
Mice were injected i.v. with 12 µg mouse recombinant TNF (kindly provided by Dr. Claude Libert, Ghent 
University, Belgium) and sacrificed 1 hour later. The extent of TNF-induced epithelial cell death was assessed 
by TUNEL assays performed in paraffin sections of the terminal ileum. TUNEL assays in DSS-treated or TNF-
treated mice were performed in paraffin sections of the colon or ileum respectively with the DeadEnd™ 
Fluorimetric TUNEL System (Promega) or the TACS® 2 TdT-DAB In Situ Apoptosis Detection Kit (Trevigen) 
according to the manufacturer’s instructions. 
  
Western blot. 
We used antibodies against Tpl2 (rabbit polyclonal, M20, Santa Cruz), Sox9 (rabbit polyclonal, H90, Santa 
Cruz), Cox-2 (rabbit polyclonal, Cayman), p-ERK (mouse monoclonal, Santa Cruz), ERK2 (rabbit polyclonal, 
Santa Cruz), p-JNK (mouse monoclonal, Cell Signaling), JNK (mouse monoclonal, Santa Cruz), p-CREB 
(Ser133) (rabbit monoclonal, Cell Signaling), CREB (rabbit monoclonal, Cell Signaling), IκB-α (rabbit 
polyclonal, C21, Santa Cruz) and β-actin (goat polyclonal, Santa Cruz). 
 
RT-PCR analysis. 
RNA extraction from mouse tissues and primary cells was performed using TRIZOL reagent (Invitrogen) 
according to manufacturer’s instructions. 12 µg of total RNA was treated with RQ1 DNase I (Promega), purified 
by SDS-containing phenol/chloroform and ethanol precipitation and used to generate cDNA templates using M-
MLV RT (Promega) and oligo-dT primers. To detect the normal tpl2 (map3k8) transcript and validate the 
efficient excision of exon 4 in knock-out mice we used a sense primer in exon 3 (5'-
TTAGCCCAAGACATGAAGAC-3') and an antisense primer in exon 4 (5'-ACTCAGCAATGTTCTCATGC-3'). 
Quantitative RT-PCR was performed with a Chromo4 Real-Time PCR detection system (Bio-Rad Laboratories) 
using Platinum SYBR Green (Invitrogen). All data were normalized to β2-microglobulin (β2m) expression. The 
following oligonucleotides were used for murine genes: B2Mf (5'-TTCTGGTGCTTGTCTCACTGA-3'), B2Mr (5'-
CAGTATGTTCGGCTTCCCATTC-3'), TNFf (5'-CACGCTCTTCTGTCTACTGA-3'), TNFr (5'-
ATCTGAGTGTGAGGGTCTGG-3'), IL-18f (5’-CAGGCCTGACATCTTCTGCAA-3’), IL-18r (5’- 
TCTGACATGGCAGCCATTGT-3’), ccl2f (5’-AGCACCAGCACCAGCCAACT-3’), ccl2r (5’-
TTCCTTCTTGGGGTCAGCAC-3’), ccl5f (5’- GCCCTCACCATCATCCTCAC-3’), ccl5r (5’-
CTTCTCTGGGTTGGCACACA-3’), ptgs2f (5’-TCAGTTTTTCAAGACAGATC-3’), ptgs2r (5’-
TCTCTACCTGAGTGTCTTTG-3’) and Qiagen’s QuantiTect primers for ptgs1 (QT00155330). Data were 
analyzed with RelQuant software (Bio-Rad Laboratories). 
RNA from human primary IMFs was extracted using the RNeasy Mini Kit (Qiagen) according to the 
manufacturer’s instructions. Reverse transcription was performed using QuantiTect Reverse Transcription Kit 
(Qiagen) and Q-PCR for B2M, MAP3K8 and PTGS2 with QuantiTect Primer Assays (Qiagen: QT00013454, 
QT00051730, QT00040586). 
 
Methylene blue staining of colon whole mounts. 
Tissues were fixed in formalin, stored overnight in 70% ethanol, stained with PBS containing 0.3% methylene 
blue (Sigma) for 40 min and observed within next hours using a Nikon TE300 microscope. 
 



4 
 

Myeloperoxidase (MPO) activity in the colon. 
Tissue samples were homogenized in 50 mM potassium phosphate (pH 6) containing 0.5% 
hexadecyltrimethylammonium bromide (Sigma) and 5 mM EDTA and centrifuged at 2,000 rpm. The 
homogenate was freezed/thawed three times, centrifuged at 15,000 rpm, 4 oC for 15 min and the protein 
concentration was measured with a Bradford assay. For the measurement of enzymatic activity in 50 µl 
homogenate were added 100 µl 50 mM potassium phosphate (pH 6) containing 0.25 mg/ml o-dianisidine and 
0.05% H2O2. The change of absorbance at 460 nm was measured for 10 min. The results were expressed as 
ΔOD /min /mg of protein. Addition of the MPO inhibitor NaN3 at a final concentration 0.1% was used to test the 
specificity of the assay. 
 
Isolation of intestinal epithelial cells and colonic stromal cells. 
The colon was removed, flushed with HBSS/2%FBS, opened longitudinally and cut into 0.5 cm pieces. The 
tissue was further washed and incubated in HBSS/2%FBS, 0.5 mM EDTA, 1 mM DTT, at 37oC in a shaking 
waterbath for 45 min. Upon vigorous shaking the cell suspension released was layered on a discontinuous 
25%/40% Percoll gradient (Sigma) and centrifuged at 600 g for 10 min. IECs were collected from the 
interphase. The purity of the population was assessed by FACS analysis for the epithelial marker E-cadherin 
(FITC-conjugated mAb, BD) and was consistently ~90%. The isolation of colonic stromal cells was performed 
upon an additional 30 min incubation in 1 mM EDTA, 1 mM DTT followed by vigorous shaking for the complete 
depletion of IECs. Then, the tissue was incubated in HBSS/2%FBS containing 500 U/ml Collagenase XI 
(Sigma) and 0.1 mg/ml Dispase (Roche) for 90 min and the cells collected were washed and cultured in DMEM 
supplemented with 10% FBS, 100 U/ml penicillin, and 100 µg/ml streptomycin (Invitrogen). After 24 hours of 
culture the cells attached to the dishes were collected for protein extraction. 
 
Expression profiling of colonic myofibroblasts with next-generation sequencing. 
Primary colonic myofibroblasts were isolated from Tpl2D/D and WT control mice and cultured as described 
above in 2 independent experiments. In each experiment RNA was isolated from cells 1) remained untreated, 
2) stimulated with 10 ng/ml IL-1β (Peprotech) for 24 hours, 3) stimulated with 10 μg/ml LPS from Salmonella 
enteritidis (SIGMA) for 24 hours. In 2 additional independent experiments RNA was isolated from primary 
colonic myofibroblasts from Tpl2D/D and WT control mice which remained untreated. Total RNA was extracted 
with TRIZOL reagent (Invitrogen). Polyadenylated RNA (polyA-RNA) was isolated from 6 µg of total RNA using 
the Dynabeads Oligo(dT) kit (Ambion, Life Technologies Corporation). The purified polyA-RNA preparation 
was randomly fragmented by chemical hydrolysis at 94oC for 5 minutes. The fragmented polyA-RNA was 
treated with antarctic phosphatase to remove phosphate groups from the fragments’ ends, followed by 
treatment with T4 polynucleotide kinase to add a Pi at the 5’ end of each fragment. The resulting RNA 
fragments were hybridized and ligated to the P1 and P2 adaptor sequences specifically designed for 
sequencing with the SOLiD system (SOLiD Total RNA-Seq Kit, Life Technologies Corporation). The RNA 
produced was reverse transcribed to cDNA which was then amplified in a 15-cycle PCR. At this step, the use 
of different barcoded 3’ PCR primers from the selection included in the SOLiD barcoding kit allowed the 
preparation of cDNA libraries for multiplex sequencing. From the cDNA produced, only fragments of average 
size 200-300 bp were selected with two rounds of magnetic bead purification (Agencourt AMPure XP Reagent, 
Beckman Coulter). The quality and size of the purified cDNA library was assessed on the Agilent Bioanalyzer 
2100 (Agilent Technologies Inc.) and with quantitative PCR using the Library Quant Kit ABI Solid (KAPA 
Biosystems). A multiplex library mix (500 pM) was used to prepare a full-slide for analysis on the SOliD 4 
Sequencing System (Applied Biosystems) with 35+50 bp PE –chemistry. 
 
Detection of differentially expressed genes, Gene Set Enrichment Analysis, construction of functional 
interaction networks and transcription factor inference. 
The TopHat v2.0.5 software (11) was used to map reads to the reference genome (mm9) and the Cufflinks 
2.02 package (12) to estimate the level of gene expression represented by value of fragments per kilobase of 
exon model per million (FPKM) and differential expression for all genes as annotated by Ensembl. For the 
untreated samples, genes were sorted with descending average fold-change values compared to WT controls. 
423 consistently deregulated genes were selected on the basis of a) reproducible fold-change direction in all 
four experimental replicates, b) significant (p-value <0.05, q-value <0.01) fold-change in at least one out of four 
experimental samples. Top and bottom 20 genes were presented as heatmaps. Functional interrogation of 
deregulated genes was performed through gene set enrichment analyses at the level of Gene Ontology and 
KEGG Pathways with the use of a custom Perl script designed to exhaustively assess the enrichment for each 
gene set under question. For the IL-1β and LPS treated samples, genes were classified according to fold-
change values compared to untreated controls. 110 and 144 genes were respectively selected on the basis of 
being a) consistently deregulated (same direction) in two experimental replicates and b) significantly 
deregulated (p-value <0.05, q-value <0.01) in both samples. Average fold-change values from the two 
experimental replicates were clustered with average linkage hierarchical clustering and clusters were 
represented as heatmaps with the use of the R statistical environment. Functional interaction networks of 
genes induced in WT colonic myofibroblasts by IL-1β or LPS (95 and 121 genes respectively) were generated 
with STRING v9.0 database software (13) and visualized with Cytoscape v2.8.3 software (14, 15). Genes 
showing a Tpl2D/D minus WT expression fold change difference <-0.8 were considered as defectively induced 
in Tpl2D/D cells. Transcription factor inference from differentially expressed genes was performed by using 
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Enrichr (TRANSFAC and JASPAR PWMs) (16) and WebGestalt (17) software. Only murine transcription 
factors predicted by both applications (adjusted p-value <0.05) were considered. 
 
Patients. 
Intestinal tissues were obtained from surgical specimens taken from patients suffering from Crohn’s disease or 
ulcerative colitis. Healthy areas of intestine taken from patients admitted for bowel resection because of colon 
cancer or diverticulosis were used as controls. The clinical data of IBD patients are summarized in Table S4. 
Specimens were frozen in Cryoblock Compound (DiaPath) on dry ice and stored at -80°C. Human studies 
were approved by the Ethical Committee of Istituto Clinico Humanitas. 
 
Primary human intestinal myofibroblasts (hIMFs). 
hIMFs were isolated from inflamed and un-inflamed area of IBD and from controls as follows: Briefly, after rapid 
rinsing with cold HBSS without calcium and magnesium (HBSS-/-), the intestinal mucosa was removed from 
the specimens. 5-10 strips of mucosa (each 3 x 1 cm) were placed into 2 mM DTT (Sigma) solution for 15 min 
at room temperature spinning at low speed on magnetic stirring bar. After this time, the strips were incubated in 
1mM EDTA solution for 1 hour at 37°C under constant slow agitation. After extensive washing, the tissues 
were digested for 1 hour  in RPMI medium supplemented with 5% FCS, 10 mM HEPES, 0.75 mg/mL 
collagenase type II, and 20 µg/mL DNase I (both from Worthington Biochemical Corporation, Lakewood, NJ). 
The cell-pellet was resuspended in DMEM without L-glutamine medium (Gibco) supplemented with 10% FCS 
(Gibco), 1 M HEPES, 200 mM L-Glutamin (Lonza), and Penicillin / Streptomycin and the cells were cultured in 
uncoated plates at 50000 cells per cm2. After 1 day, non-adherent cells were removed and fresh Medium 106 
(Invitrogen Cat. No. M-106-500) supplemented with 10 ml of low serum growth supplement (LSGS, Invitrogen 
Cat. No. S-003-10) was replaced. Once the cells reached confluence, they were detached using trypsin/EDTA 
for 5 min at 37°C and sorted negatively for CD31-FITC (BD pharmigen n° 555445) and CD45-PerCP (human 
Immunological Sciences n° MAB-142CP) surface markers by flow cytometry. The sorted cells were kept in 
culture and expanded using Medium 106 supplemented with 10 ml of low serum growth supplement and 
characterized for the expression of α-SMA, vimentin and desmin markers by immunofluorescence analysis. 
The cells were tested between passage 4 to 6. 
 
eQTL analysis. 
Cis-eQTL analysis was performed in all data available through the Genevar database (Sanger Institute) in a 
region ±100 kb around MAP3K8 transcription start site. Only SNPs and indels included in the ~115 kb MAP3K8 
gene region surrounded by the two recombination hotspots shown in Fig. S1A were considered. Significance 
was evaluated by 10,000 permutations by Genevar software. Human Epigenome’s Project colonic mucosa 
data were accessed through NIH Roadmap Epigenomics Project Data Listings. 
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Table S1 
Physical or functional interactions between Tpl2 and other IBD-associated genes based on 
the literature. 

 

IBD-associated 
gene in GWAS 

Interaction with Tpl2 Cell type 
 

NFKB1 (p105) Physical interaction (18, 19) 
RELA Physical interaction (19) 
CD40 Upstream activator of Tpl2 signaling B cells (20) 
NOD2 Upstream activator of Tpl2 signaling Macrophages (21) 
IL1R1 Upstream activator of Tpl2 signaling Fibroblasts (22) 
MAPK1 (ERK2) Mediator of Tpl2 signaling Macrophages (4),  Fibroblasts (22), B cells 

(20), T cells (23), Dendritic cells (24),  
Kupffer cells (25), Hepatic Stellate cells 
(25),  Mast cells (26) 

STAT3 Mediator of Tpl2 signaling Macrophages (27) 
STAT4 Mediator of Tpl2 signaling T cells (28) 
FOS (c-Fos) Downstream target Macrophages (24), cell lines (29) 
ATF4 Downstream target Osteoblasts (30) 
NOS2 Downstream target Macrophages (31) 
CCL2 Downstream target Macrophages (32) 
CXCL2 Downstream target Macrophages (32) 
CXCL3 Downstream target Macrophages (32) 
IL8 Downstream target Fibroblast-like synoviocytes (33) 
IL2 Downstream target T cells (34) 
IL4 Downstream target  T cells (35) 
IL5 Downstream target T cells (35), Mast cells (26) 
IL13 Downstream target Mast cells (26) 
IL12B (p40) Downstream target Macrophages (21, 36), Dendritic cells (36) 
IL10 Downstream target Mast cells (26), Kupffer cells (25), 

Macrophages (24), Dendritic cells (24) 
IFNG Downstream target T cells (28) 
IFNAR, IFNAR2 Receptor of the downstream target type I 

interferon 
Macrophages, Dendritic cells (24, 37) 

IL23R  Receptor of the downstream target IL-23p19 Macrophages (30),  Kupffer cells (25) 
PTGER4 Receptor of the downstream target 

prostaglandin E2 
Macrophages (38), T cells (39) 
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Table S2 
Gene Ontology pathways containing at least 50 genes each consistently enriched among 
genes which are differentially regulated upon treatment in Tpl2 deficient intestinal 
myofibroblasts as compared to WT controls in two independent experiments. 

 

IL-1β 
extracellular space 2.31553 
inflammatory response 2.17548 
proteinaceous extracellular matrix 2.12266 
extracellular matrix 2.09620 
wound healing 2.06078 
heparin binding 1.88372 
basement membrane 1.80671 
extracellular region 1.74196 
response to lipopolysaccharide 1.70872 
iron ion binding 1.68815 
cell adhesion 1.56353 
 
LPS 
serine-type endopeptidase inhibitor activity 2.68395 
immune response 2.68053 
extracellular space 2.25287 
chemotaxis 2.24341 
basement membrane 2.17741 
proteinaceous extracellular matrix 2.05837 
response to lipopolysaccharide 1.85251 
external side of plasma membrane 1.83696 
response to stimulus 1.79414 
extracellular region 1.76364 
extracellular matrix organization 1.75721 
growth factor activity 1.74288 
G-protein coupled receptor protein signaling pathway 1.70491 
G-protein coupled receptor activity 1.50132 
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Table S3 
Rare variants in human MAP3K8 gene (Minor Allele Frequency <0.01) predicted to exert a 
deleterious effect on protein function. 

 
 
Variant ID Chr: bp Alleles Class Type Amino acid SIFT PolyPhen Protein domain
rs201540136 10:30736750 G/A SNP Missense variant 126 Asp/Asn 0.011 0.995
rs201892819 10:30736792 G/T SNP Missense variant 140 Gly/Cys 0.001 1.001 Catalytic domain
TMP_ESP_10_30736810 10:30736810 C/T SNP Missense variant 146 Arg/Trp 0.011 0.984 Catalytic domain, ATP binding
rs3087944 10:30739323 C/T SNP Missense variant 214 Ser/Phe 0.001 0.990 Catalytic domain
TMP_ESP_10_30747010 10:30747010 C/T SNP Splice region variant - - - - Catalytic domain
rs66989210 10:3074703010:30747030 G/- deletion Frameshift variant 297 - - Catalytic domain
rs78570736 10:30748177 T/G SNP Splice region variant - - - -
rs138733925 10:30748326 C/T SNP Missense variant 390 Pro/Leu 0.031 0.976
TMP_ESP_10_30748438 10:30748438 C/T SNP Splice region variant - - - -
rs145710720 10:30749658 G/A SNP Missense variant 433 Glu/Lys 0.011 0.979
rs139316352 10:30749700 G/A SNP Missense variant 447 Asp/Asn 0.041 0.854
TMP_ESP_10_30749719 10:30749719 G/C SNP Missense variant 453 Gly/Ala 0.001 0.994

MAP3K8 (TPL2, COT) protein: 467aa, protein kinase-like domain: aa 120-448
Minor Allele Frequency of all variants <0.01
Variant sources: dbSNP, NHLBI Exome Sequencing Project
Prediction of variation effect on protein function (ENSEMBL): SIFT tool (<0.05 deleterious), PolyPhen tool (>0.900 probably damaging)
Prediction of MAP3K8 domains: PROSITE  
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Table S4 
Clinical characteristics of IBD patients and control subjects. 
 
 Crohn’s Disease 

n=9 
Ulcerative Colitis 

n=8 
Control 

n=5 

Age (Years) 46.50 ± 14.30 53.25 ± 13.50 48.12 ± 9.93 
Gender (Men/Women) 5 / 4 4 / 4 4 / 1 
Site of lesion    
Ileum 6 1 - 
Colon 3 7 5 
Duration of IBD (Years) 14.10 ± 8.20 13.30 ± 5.80 - 
Medications    
Mesalazine - 3  
Antibiotics                                                                 1 -  
Steroids - -  
Immunomodulators                                                   1 2  
Biologics 2 -  
None                                   5 3  
Resistance to drugs                                               9 8  
Resistance to 
aminosalicylates 

4 3  
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