Sensitivity of intestinal fibroblasts to TNF-Related Apoptosis-Inducing Ligand mediated apoptosis in Crohn’s disease. 
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Abstract
Background: Strictures and fistulas are common complications of Crohn’s disease (CD). Collagen deposit and fibroblasts proliferation may contribute to their development. TNF-related apoptosis-inducing ligand (TRAIL) binds two pro-apoptotic (TRAIL-R1, TRAIL-R2) and three anti-apoptotic (TRAIL-R3, TRAIL-R4, OPG) receptors. The aim of our work was to study TRAIL expression and effects on intestinal fibroblast (IF) in CD. Methods: Intestinal samples from 25 CD (with fibrostenosing areas or not) and 38 control patients (with inflammation or not) were used. TRAIL, TRAIL R2 and TRAIL R3 expression in the intestine and in human IF was studied by real time RT-PCR and immunostaining in IF and intestinal samples. TRAIL-induced IF cell death was studied in the presence or absence of OPG and cytokines. Western Blots for PARP and caspase 8 were performed to confirm apoptosis in IF. Results: Transcripts for TRAIL and its receptors were confirmed in the intestine. Immunostaining showed an intestinal expression of TRAIL, TRAIL-R2 and TRAIL-R3 in fibroblasts, immune cells and epithelial cells, mainly in fibrostenosing areas. TRAIL-R3 mRNA expression was lower in IF from fibrostenosing CD. The sensitivity of IF to TRAIL mediated apoptosis was higher in fibrostenosing areas of CD. The effect of TRAIL was decreased by IL-6 and its soluble receptor and almost completely reversed by OPG in involved CD. Conclusion: TRAIL is expressed in the intestine and influences fibroblast survival. Variations in TRAIL expression and in TRAIL mediated apoptosis could be involved in the tissue remodelling associated with CD.
Introduction

Crohn’s disease (CD) is a chronic inflammatory bowel disease (IBD) of the gastrointestinal tract characterized by a transmural inflammation due to an imbalance between pro and anti-inflammatory processes. An increased production of pro-inflammatory cytokines including IL-1, Tumor Necrosis Factor alpha (TNFα), IL-6 and IL-12 has been described, leading to activation and apoptosis resistance of immune cells, mainly T cells and antigen presenting cells (1-3). Fibrosis and strictures are common complications in CD. They are thought to be a result of uncontrolled wound healing (4, 5). Fibroblast functions are tightly regulated by cytokines that are secreted both by inflammatory cells and neighbouring fibroblasts (6-8). In pathological conditions, the normal wound healing becomes uncontrolled and followed by excessive deposition of collagen in the surrounding extracellular matrix. Troubles of fibroblasts metabolism in fibrotic tissue including excessive fibroblasts accumulation, expression of profibrotic growth factors and adhesion molecules also seems to be involved in tissue remedoling taking place in CD. (4, 9-11). 
TNF-Related Apoptosis Inducing Ligand (TRAIL), also called Apo-2 ligand, is a member of the TNF superfamily showing high homology with CD95L (13). TRAIL is expressed as a type 2 transmembrane protein but its extracellular domain can be proteolytically cleaved from the cell surface into a soluble form. The unique feature originally attributed to TRAIL was selective apoptosis of tumoral or transformed cells (13, 14). More recently, it has been shown that TRAIL induces apoptosis of normal cells such as hepatocytes (15), virus-infected cells (16), autoreactive immune cells (17), epithelial cells (18), suggesting the potential pathogenic role of TRAIL in other conditions linked to cell death such as inflammation and autoimmunity. TRAIL triggers apoptosis by binding 2 pro-apoptotic receptors, TRAIL-R1 also called DR4 (19), and TRAIL-R2 also called DR5 (20-24). Binding of TRAIL to TRAIL-R1 and TRAIL-R2 results in the formation of a death-inducing signalling complex (DISC) and in the activation of the caspase 8 and 10 (25-26). In addition to the agonist receptors, TRAIL can bind TRAIL-R3 and TRAIL-R4 that are non-signalling decoy receptors because they do not contain an intact death domain (23, 27). Osteoprotegerin (OPG) has been reported as the fifth receptor which acts as a soluble decoy receptor for TRAIL (28) but also for the Receptor Activator of NF-kB Ligand (RANKL) a ligand controlling bone resorption and to a lesser extent immune functions (29, 30, 31). Increased levels of OPG were recently detected in the intestine of CD patients (32) but the role of TRAIL-TRAIL receptors system in the gut has not been studied extensively. A recent study shows the expression of TRAIL and its receptors in normal gut and IBD (33) mainly in lamina propria mononuclear cells and in intestinal epithelial cells. TRAIL and TRAIL-R2 expression in intestinal epithelial cells was upregulated in active CD, suggesting a role in epithelium damage by an induction of apoptosis in epithelial cells. Whether or not OPG, a protein produced in the colon of CD patients, could influence TRAIL-induced apoptosis is not known at the present time.
The aims of our work were to study intestinal expression of TRAIL and its receptors in CD, to test the viability of human intestinal fibroblasts (IF) in response to TRAIL in different conditions and to compare it to IF isolated from patient tissues with inflammatory and non inflammatory bowel pathology. 

Material and methods
Overall, tissue samples from 25 CD patients and 38 inflammatory or non inflammatory control patients were used for the different experiments performed in the present work. Diagnosis of CD was established on the basis of classical clinical, radiological, endoscopic and histological criteria. The tissue samples came either from surgical resection specimens or from endoscopic biopsies. The nature and the number of samples used in the different experiments are detailed in the following sections. The study protocol was approved by the institutional ethic committee of the university of Liège and informed consent was obtained from all patients. 
RT-PCR
Intestinal tissues were obtained from fibrostenosing CD (n=9, including 4 from the ileocaecal anastomosis, 3 from the ileum, 2 from the colon), non fibrostenosing CD (n=4, including 2 from the ileum and 2 from the colon) and non inflammatory controls (normal colon at distance of colon cancer; n=8) who required surgery for the treatment of their disease. Total cellular RNA was extracted by RNeasy Kit according to manufacturer’s instructions (Qiagen, Chatsworth, CA, USA). The RNA recovered was quantitated by spectrophotometry (Gene Quant, Pharmacia, Peapack, USA), digested with DNase I (Roche Diagnostics, Vilvoorde, Belgium) and 500 ng of RNA was subjected to reverse transcription using the First Strand cDNA Synthesis kit (Roche, Mannheim, Germany). RT-PCR for tissues and Real-time RT-PCR for IF were carried out on a TaqMan platform using SYBR Green reagent (Applied Biosystems, Foster city, CA) as described previously (34). Primers were designed using the Primer Express software (Invitrogen, Merelbeke, Belgium) (Table 2). The number of transcripts were normalized with the housekeeping gene (2-microglobulin.
Immunostaining for TRAIL, TRAIL-R2 and TRAIL-R3 expression in the gut
Samples used for immunostaining were obtained from surgical resections but also from biopsies performed during endoscopic procedures: 11 non-inflammatory controls isolated from the colon, , 22 fibrostenosing CD (15 from the ileum, 7 from the colon), 16 non-fibrostenosing CD (10 from trhe ileum, 6 from the colon), 12 active UC, 9 diverticulitis). Samples from CD patients were obtained from ileum, colon and ileocaecal anastomosis and were included in the same group because of preliminary results showing no differences according to the location of the disease. Paraffin-embeded intestinal tissue sections were stained for TRAIL, TRAIL-R2 and TRAIL-R3 (monoclonal anti-human TRAIL antibody 1:20, clone 75402; monoclonal anti-human TRAIL-R2 antibody 1:20, clone 71908; monoclonal anti-TRAIL-R3 antibody 1:20, clone 90905; R&D system, Abingdon, UK) using the DAB method, as previously described in detail (35). The density of positive cells was determined by selecting 5 fields in the most positive regions of each section and by counting the number of positive cells per field at 400X magnification. The mean value was then calculated and recorded for each section (36).
Fibroblasts isolation 
Intestinal tissues were obtained from the mucosa and submucosa of patients who required surgery for a fibrostenosing CD (n=9). Tissue was also collected in non fibrostenosing areas in these patients (n=8). Histological analysis of fibrostenosing samples revealed thickening of the bowel wall with fibrosis, inflammation and ulcers. Samples from CD patients were obtained from ileum, colon and ileocaecal anastomosis and were included in the same group because of preliminary results showing no differences according to the location of the disease. Samples from non inflammatory controls were obtained from patients who required surgery for cancer or diverticulitis and tissue was collected in non inflammatory and non tumoral area according to histological criteria (n=7). Characteristics of the CD patients are shown in table 1..Mucosal and submucosal fibroblasts were obtained from transparietal intestinal samples dissected from the intestinal surgical resections. Intestinal tissue were dissected into 0,5 mm pieces (explants). Explants were placed onto culture dishes. Cultures medium comprised 500 ml DMEM, 1% L-Glutamine, 1% penicillin, 1% streptomycin, 0,2% gentamycin, 0,1% amphotericin B and 10% fetal calf serum (all from Cambrex Biosciences, Verviers, Belgium). All cultures were incubated for 3 weeks until reaching confluence and then trypsinised (trypsin ethylene diamine tetraacetic acid 1%) and transferred onto cultured flask. To avoid changes in fibroblast phenotype from prolonged in vitro culture, cells were studied between the first and the fifth passages. 

. 

Characterization of IF
IF were characterized on the basis of cellular morphology and immunohistochemical staining. For immunohistochemical characterization, 20000 cells were seeded onto LabTek Chamber slides (BD Biosciences, Erembodegem, Belgium). The cells were fixed with ice-cold acetone. All immunocytochemical staining were performed according to the manufacturer protocol. The following antibodies were used: anti-vimentin (1:5000; Dako, Glostrup, Denmark), anti-desmin (1:500, Dako, Glostrup, Denmark), anti- alpha-smooth muscle actin (1:200, Dako, Glostrup, Denmark). Immunostaining of IF cultured on LabTek Chamber slides for TRAIL, TRAIL-R2 and TRAIL-R3 was also performed according to the manufacturer protocol with the same primary antibodies, at the same concentration and incubation time as the one previously for the tissue samples. Negative controls which consist to omit the primary antibody were performed for each antibody tested and gave the expected results. 
IF viability


100 microliters of fibroblast suspension, at a cell density of 2 X 105 cells /ml, were plated into 96 well culture plates with culture medium comprising 1 or 10 % fetal calf serum. Cells were cultured during 24 hours at 37°C in a humidified 5% CO2, 95% air incubator and then stimulated for 24 hours with increasing doses (from 10 to 500 ng/ml) of recombinant human TRAIL (R&D system, Abingdon, UK) in physiological conditions or after serum deprivation (FCS 10% and 1% respectively). IF were pretreated during 24 hours with various cytokines at a concentration of 10 ng/ml (recombinant IL-1 β, TNF α, IL-6 + IL6-SR, IL-10, from R&D system, Abingdon, UK) and then treated with TRAIL (in conditions giving optimal apoptosis induction: 50 ng/ml with FCS 1%). We also cultured IF with FCS 1% in the presence or absence of increasing doses (from 100 to 5000 ng/ml) of recombinant human OPG (R&D system, Abingdon, UK) for 24 hours before TRAIL (50 ng/ml) treatment. Cell viability was assessed by reduction of the methyl tetrazolium salt (MTS) to the formazan product in viable cells (“cellTiter 96®Aqueous”; Promega, Madison, WI) as described previously (37). Results were expressed as the percent of the viability measured in untreated cells (100% viability).

Western Blotting to assess apoptosis in IF
IF were treated for 4 hours with TRAIL 50 ng/ml and FCS 1% in the presence or absence of OPG (1000 ng/ml) added concomitantly to the cell cultures. IF were collected after TRAIL treatment and lysed. The total proteins were separated by SDS-PAGE as described previously (38). Caspase 8 was detected with rabbit polyclonal antibody (Pharmingen, Erembodegem, Belgium) diluted 1:100. Poly ADP-ribose Polymerase (PARP) was detected with mouse monoclonal antibody (Pharmingen, Erembodegem, Belgium), diluted 1:1000 and beta-actin was detected with mouse monoclonal antibody (Sigma), diluted 1:1000. Incubation of membranes with primary antibodies was done at room temperature for 1–3 h. Western blots were revealed with 1:2000 diluted anti-mouse and anti-rabbit antibodies (DAKO A/S, Glostrup, Denmark) and ECL chemiluminescent reagents (Amersham Biosciences, Little Chalfont Buckinghamshire, UK). 
Statistical analysis 
All the data are expressed as mean +/- standard error (SEM). The Student t test was used for evaluation of parametric data, whereas the Wilcoxon signed rank test was used for evaluation of non parametric data to study the influence of TRAIL, cytokine and OPG on IF survival. The number of TRAIL-positive labelled cells/field in the intestine was compared by the Kruskal Wallis test. To compare mean value between different groups, one-way analysis of variance (ANOVA) or a Kruskal Wallis test were performed when the distribution of data was normal or had high variability respectively. All results were considered to be significant at the 5% critical level (p<0.05).
Results

TRAIL, TRAIL R2 and TRAIL R3 expression in the intestinal wall

Trancripts of TRAIL, TRAIL-R2 and TRAIL-R3 were detected in the intestine of control, fibrostenosing and non-fibrostenosing CD (data not shown). Under non inflammatory conditions, TRAIL immunostaining was detected in the intestinal mucosa (Figures 1A, 1B) in a few inflammatory cells in the lamina propria or lymphoid follicules. In fibrostenonsing CD areas, the density of TRAIL-positive inflammatory cells was significantly higher than in non inflammatory controls or non-fibrostenosing CD tissues (p=0,0003) (Figure 1C). A high number of TRAIL-positive cells were also found in inflammatory controls (data not shown). The majority of TRAIL-positive cells had morphology of inflammatory mononuclear cells and were observed within the lamina propria (Figure 1E). Lamina propria mononuclear cells also stained positive for TRAIL-R2 and TRAIL-R3, particularly in fibrostenosing CD but also in UC and diverticulitis samples (data not shown). No difference was found between CD and other inflammatory controls. Fibroblasts were also sporadically positive for TRAIL (Figure 1F) and its receptors, mainly in the mucosa of the intestine. The expression was similar in CD and control. A high expression of TRAIL and its receptors was also found in the muscularis mucosae. No staining was observed in the muscularis propria. Immunohistochemistry also revealed TRAIL and TRAIL-R2 expression in intestinal epithelial cells. The number of positive cells was increased in inflammatory intestinal sections compared to normal control tissues.
Immunohistochemichal characterization of isolated IF
Vimentin, a cytoplasmic intermediate filament protein detected in fibroblasts (39, 40), was found in 100% of the cells of each culture (Figure 2A). The smooth-muscle actin was detected in 5 to 10 % of the cells (Figure 2C). Desmin, also a smooth muscle cell marker, was detected in 10 to 20% of the cells (Figure 2B). These values were similar to those previously described in the literature (11, 41). TRAIL (Figure 2D), TRAIL-R2 (Figure 2E) and TRAIL-R3 (Figure 2F) were detected in 100% of the cells from fibrostenosing CD, non-fibrostenosing CD and controls showing a homogeneous expression of this factor and its receptors in IF. No staining was observed when the primary antibody was omitted (Figure 2G).
IF survival after TRAIL stimulation 
In fibrostenosing CD group, a significant decrease in the fibroblast survival was observed even with low doses of TRAIL from 10 ng/ml with FCS 1% (Table 3a) and 10% (Table 3b). In non-fibrostenosing CD group, a significant decrease of IF viability occurred also with low doses of TRAIL, from 10 and 50 ng/ml, with FCS 1% (Table 3a)  and 10 % (Table 3b) respectively. When comparing fibrostenosing and non-fibrostenosing CD, the fibroblast death was significantly higher in fibrostenosing CD, compared to non-fibrostenosing CD and controls, only at TRAIL 50 ng/ml (p=0,0279) with FCS 1%. No difference was observed between the 3 groups with higher doses of TRAIL. In control group, higher doses of TRAIL were required to induce a significant decrease of the cell survival (Table 3a and 3b).
Influence of pro and anti-inflammatory cytokines on cell viability after TRAIL stimulation
In pro-inflammatory conditions, corresponding to stimulation with IL-1, TNF α or IL-6+SR at a dose of 10 ng/ml, a significant increase of IF survival was observed in non-fibrostenosing CD compared to the survival of IF only treated with TRAIL 50 ng/ml. Only IL6+SR was able to increase IF survival in fibrostenosing CD. The pro-survival effect of IL6+SR in the case of TRAIL stimulation was significantly higher in fibrostenosing CD group compared to non-fibrostenosing CD group.  No effect of IL10 was observed in CD. In control group, no significant cytokine effect on IF viability was observed compared to treatment with TRAIL 50 ng/ml in the absence of cytokines. (Table 4)
 Influence of OPG on cell viability after TRAIL stimulation
In control IF, OPG, even at high doses, did not modify significantly TRAIL-induced apoptosis. In non-fibrostenosing CD, a higher viability of IF was observed in presence of OPG 500 to 5000 ng/ml compared to IF viability in presence of TRAIL 50 ng/ml alone. In fibrostenosing CD IF, in presence of OPG 1000 to 5000 ng/ml, a significant increased survival was induced compared to stimulation with TRAIL 50 ng/ml alone. High doses of OPG (5000 ng/ml) completely inhibited the TRAIL mediated apoptosis. With 1000 ng/ml, the % of cell survival in fibrostenosing CD group reached the one of control group in the case of stimulation with TRAIL 50 ng/ml alone (Figure 3).
Study of the IF apoptosis
Pro-caspase 8 and PARP were constitutively expressed in IF. Upon TRAIL treatment, caspase-8 and PARP cleavage was observed confirming that TRAIL induces apoptosis in IF (Figure 4 A and B). In the presence of OPG, the cleavage of PARP was inhibited indicating that OPG effectively blocks TRAIL-induced apoptosis (Figure 4B).
Decreased TRAIL-R3 mRNA expression in IF from I CD

There was a constitutive mRNA expression of TRAIL and TRAIL-R2 in IF but no difference was observed between controls, non-fibrostenosing and fibrostenosing CD (Figures 5A, 5B). TRAIL-R3 mRNA expression was decreased in CD compared to controls.  However, a statistically significant decrease in the anti-apoptotic TRAIL-R3 mRNA expression was only detected in fibrostenosing CD compared to control (Figure 5C). 
Discussion
TRAIL is a pro-apoptotic factor expressed in many tissues including the gastrointestinal tract (33, 42, 43). However, its role in the gut remains unclear. As previously described, we report that TRAIL is expressed in the mucosa of the intestine by different cell types including epithelial cells and immune mononuclear cells from the lamina propria. TRAIL-R2 and TRAIL-R3 were also expressed in the intestine by epithelial cells and LPMC. These results were confirmed by RT-PCR, revealing mRNA expression of TRAIL and its receptors in the bowel. We observed an increased density of cells expressing the protein TRAIL in areas of intestinal inflammation such as involved CD but this increase was not disease-specific because no difference was seen between CD and other inflammatory controls (UC, diverticulitis). These results suggest that TRAIL could act as an important mediator in the inflamed gut. 
Initially, TRAIL was considered as a specific pro-apoptotic factor for tumor cells (13). Its pro-apoptotic role in non transformed cells was described more recently. Several recent works showed an expression of TRAIL-R2 and troubles of TRAIL-induced apoptosis in rheumatoid arthritis synovial fibroblasts (44, 45) but also an excessive deposit of extracellular matrix in liver (46) and lung (47) due to the TRAIL-TRAIL-R2 interaction. These data suggest a possible role of TRAIL on the physiology of fibroblasts. Our study reports for the first time the expression of TRAIL and its receptors TRAIL-R2 and TRAIL-R3 in IF mainly in the lamina propria and the muscularis mucosae. Fibroblasts expressed TRAIL and its receptors in controls as well as in inflammatory diseases. IF represent a mixed population of myofibroblasts (positive for desmin and alpha smooth muscle actine) and fibroblasts (negative for desmin and alpha smooth muscle actine) retaining their characteristics through isolation and multiple passages (39, 40). Demonstration of TRAIL immunoreactivity in the gut and TRAIL-R2 - TRAIL R3 expression by IF led us to test IF sensitivity to TRAIL-mediated apoptosis. Fibroblasts cell death was evaluated by a non specific technique but confirmation of apoptosis was verified by caspase-8 and PARP cleavage. We showed in this work that TRAIL induced apoptosis of IF in non-fibrostenosing and fibrostenosing CD, even using relatively low concentrations of TRAIL, insufficient to induce apoptosis in tumoral cells (48, 49). In contrast, apoptosis was observed in IF from control only at higher doses of TRAIL revealing increased sensitivity of CD IF to this pro-apoptotic factor.  This difference appeared clearly with 50 ng/ml of TRAIL while no more difference was observed between the control, non-fibrostenosing CD and fibrostenosing CD when using higher doses of TRAIL ( ≥500 ng/ml), probably physiologically less relevant. In order to confirm and understand why there was a tendency to have an apoptosis increase in fibrostenosing CD IF, we studied the expression of TRAIL receptors. Quantitative real-time PCR demonstrated no difference in TRAIL-R2, the most effective pro-apoptotic receptor in fibroblasts (44), mRNA expression in IF from control or CD. However the expression of the anti-apoptotic receptor TRAIL R3 was significantly downregulated in fibrostenosing CD. This could contribute to the increased cell death induced by TRAIL in fibrostenosing CD.

In CD, a complex inflammatory cascade occurs in the mucosa and submucosa of the bowel. In order to reproduce these pro-inflammatory conditions in vitro, influence of pro and anti-inflammatory cytokines was tested on TRAIL-induced cell death. In non-fibrostenosing CD, all pro-inflammatory cytokines tested (IL-1, TNF, IL-6+SR) were able to increase IF viability under TRAIL stimulation. This was not observed in controls.  In fibrostenosing CD, only IL6+SR protected IF from TRAIL-induced apoptosis. Anti-apoptotic properties of IL6 and its soluble receptor have also been described in other cell types such as T cells (50) and osteoblasts (51) by increasing the imbalance between anti and pro-apoptotic genes. 
OPG is a soluble decoy receptor inhibiting the TRAIL-induced apoptosis and is produced in the human bowel (32).It was recently demonstrated that OPG can inhibit TRAIL-induced apoptosis of fibroblast-like synovial cells in rheumatoid arthritis (52). It led us to test the influence of OPG in IF viability under TRAIL stimulation.The highest doses used in this work corresponded to the minimal concentration of OPG needed to inhibit the TRAIL mediated apoptosis in some tumoral cells (53, 54). In the present work we reported that OPG could modify TRAIL-induced IF death in fibrostenosing and non-fibrostenosing CD. Although the IF from CD were more sensitive to TRAIL-mediated apoptosis, their survival returned to the same level as in controls in presence of high doses OPG. Moreover, with the highest doses of OPG (5000 ng/ml), cells survival in CD became higher than in controls suggesting a complete inhibition of TRAIL-induced apoptosis. 
In conclusion, this study describes functional alterations of IF in CD. A higher sensitivity to TRAIL, particularly in fibrostenosing area, associated with a downregulation of the anti-apoptotic receptor TRAIL-R3 was observed. However, IL-6+SR and OPG that may be found in excess in CD intestine, decreased the IF sensitivity to TRAIL-mediated apoptosis with nearly 100% of cell survival with high doses of OPG.  A modification of fibroblast survival may be involved in the tissue remodelling associated with Crohn’s disease. 
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Figure legend

Figure 1. TRAIL immunoperoxydase staining of intestinal tissue specimens. A few lamina propria mononuclear cells are positive for TRAIL in non inflammatory control (A) and in non-fibrostenosing CD (B) tissues whereas a significantly higher number of TRAIL positive immune cells was detected in fibrostenosing CD areas (C). TRAIL was also expressed by intestinal epithelial cells and its expression was higher in fibrostenosing CD (C) than in control (A) and non-fibrostenosing CD (B). No staining was observed when the primary antibody was omitted (D). Higher magnification (1000X) of TRAIL-positive lamina propria mononuclear cells (E). Higher magnification (1000X) of TRAIL-positive fibroblasts in the intestinal lamina propria (F). N=70 (22 fibrostenosing CD, 16 non fibrostenosing CD, 11 non inflammatory controls, 21 inflammatory controls) from 2 independent experiments.
Figure 2. Immunohistochemical analysis of IF culures. Figure 2 shows immunostaining of IF from fibrostenosing CD. Expression of TRAIL and its receptors by IF in immunostaining was the same in fibrostenosing CD, non-fibrostenosing CD and controls. Vimentin was expressed by 100% of IF (Figure 2A) whereas positive staining for desmin (Figure 2B) and alpha smooth muscle actine (Figure 2C) was observed in 10 to 20 % and 5 to 10 % of IF respectively. Homogenous expression of TRAIL (D), TRAIL-R2 (E) and TRAIL-R3 (F) by IF. No immunostaining was observed when the primary antibody was omitted (G). N= 24 (9 fibrostenosing CD, 8 non fibrostenosing CD, 7 non inflammatory controls) from 2 independent experiments.

Figure 3. Role of OPG on IF survival. Results are expressed
 in % of cell survival (mean +/- SEM) as compared to control condition (no TRAIL or OPG stimulation). A significant increase survival of IF was observed in fibrostenosing (FS) CD when IF were treated with TRAIL 50 ng/ml and OPG from 1000 to 5000 ng/ml compared to treatment with TRAIL 50 ng/ml in the absence of OPG. In non-fibrostenosing (non-FS) CD, a significant increase of IF survival was observed when cells were treated wilth TRAIL 50 ng/ml and OPG from 500 to 5000 ng/ml compared to treatment with TRAIL 50 ng/ml in absence of OPG. High doses of OPG (5000 ng/ml) completely inhibited the TRAIL mediated apoptosis with 100% of cell survival. No significant effect of OPG on IF survival was observed compared to treatment with TRAIL 50 ng/ml in the absence of OPG in controls. Data represent the means ± SEM of 3 different experiments performed on 24 different individuals (9 fibrostenosing CD, 8 non fibrostenosing CD, 7 non inflammatory controls). 

* p< 0,05, ♦ p <0,001.
Figure 4. Study of TRAIL induced apoptosis. IF were treated for 4 hours with TRAIL (50 ng/ml) or with TRAIL (50 ng/ml) and OPG (1000 ng/ml) added simultaneously when indicated. Western blot detection of PARP, pro-caspase 8 and -actin in total cell extracts. Pro-caspase 8 (A) and PARP (B) cleavage occured during TRAIL-induced apoptosis of IF. PARP cleavage was inhibited by OPG stimulation (B). N= 14 (5 fibrostenosing CD, 5 non fibrostenosing CD, 4 non inflammatory controls) from 5 independent experiments.

Figure 5. mRNA expression of TRAIL, TRAIL-R2, TRAIL-R3 in IF. Results are expressed in relative mRNA expression (mean +/- SEM) and compared to control group. Normalization was performed by comparison with the 2-microglobulin gene expression. Quantification by real-time RT-PCR of IF from control (n=8), non-fibrostenosing (n=4) or fibrostenosing (n=9) CD revealed  decreased amount of TRAIL-R3 in CD with a significant down-regulation only observed in fibrostenosing CD (C) (p= 0,0083). No significant difference was observed for TRAIL (A) and TRAIL-R2 (B) transcripts in the different groups. Data represent the means ± SEM of 3 different experiments performed on 13 different individuals. # p<0,01

Tables
Table 1: Characteristics of the Crohn’s disease patients included in IF isolation experiments (n=9)

	Age (median, range)
	34 (20-50)

	Disease duration (months) (median, range)
	52 (1-132)

	Gender (F/M)
	5/4

	Location : 

             - Ileal

             -Colonic

             -Anal
	7

6

2

	Treatment :

            -5ASA

            -Azathioprine

            -Glucocorticoids

            -Antibiotics

            -Anti-TNF

            
	0

3

4

4

1




Table 2: Sequence of primers
	Primers
	GenBank No.

	TRAIL

Sens: GAAGCAACACATTGTCTTCTCCAA
Antisens: TTGATGATTCCCAGGAGTTTATTTT
	NM_003810

	TRAIL-R2

Sens: GGTTCCAGCAAATGAAGGTGAT
Antisens: AGGGCACCAAGTCTGCAAAG
	NM_003842

	TRAIL-R3

Sens: GAAGTGTAGCAGGTGCCCTAGTG
Antisens:  TGGCACCAAATTCTTCAACACA
	NM_003841


Table 3a: IF survival after TRAIL stimulation (FCS 10%)
	FCS 1%
	TRAIL 

0 ng/ml
	TRAIL 

10 ng/ml
	TRAIL

 50 ng/ml
	TRAIL 

100 ng/ml
	TRAIL 

500 ng/ml

	Control
	100%
	75 ± 11,6%
	71 ± 11,7%
	71 ± 11,3%
	65,6 ± 10,8%* 

	Non-FS CD
	100%
	64,1 ± 5,5% #
	52 ± 3,8% #
	56,1 ± 6% #
	51,1 ± 5,4% #

	FS CD 
	100%
	54,9 ± 4,8 % #
	46,4 ± 3,6% #
	47,6 ± 3,9% #
	50,1 ± 4,5% #


Table 3b: : IF survival after TRAIL stimulation (FCS 1%)

	FCS 10%
	TRAIL 

0 ng/ml
	TRAIL 

10 ng/ml
	TRAIL

 50 ng/ml
	TRAIL 

100 ng/ml
	TRAIL 

500 ng/ml

	Control
	100%
	88,8 ± 4,7%
	83,6 ± 9,5%
	86 ± 5,3% *
	79,5 ± 4%* 

	Non-FS CD
	100%
	84,6 ± 5,6% 
	83,4 ± 4,6% *
	83,6 ± 5,5% *
	77 ± 4,7% *

	FS CD 
	100%
	71,4 ± 6,9 % #
	66,9 ± 6,7% #
	66,1 ± 6,7% #
	63,7 ± 7% #


Table 3a and 3b. IF survival after TRAIL stimulation with FCS 1% (a) and 10% (b). Results are expressed in % of cell viability compared to control condition (no TRAIL stimulation) which represents 100%. Data represent the means ± SEM of 4 different experiments performed on 7 controls, 8 non-fibrostenosing (non-FS) CD and 10 fibrostenosing (FS) CD.
# p< 0,01, * p< 0,05. 

Table 4: Role of cytokines on IF survival
	
	TRAIL 
50 ng/ml
	TRAIL 50ng/ml + IL-1 10 ng/ml
	TRAIL 50 ng/ml + TNFα 10ng/ml
	TRAIL 50 ng/ml+
 IL-6+SR 10ng/ml 
	TRAIL 50 ng/ml + IL-10 10 ng/ml

	Control
	71,7 ± 7,14%
	76,2  ± 2,28%
	81,1 ± 4,16%
	86,9 ± 3,8%
	83,3 ± 6,7% 

	non-FS CD
	48,6 ± 9,5% 
	56,9 ± 1,5% *
	56,4 ± 1,7% * 
	62 ± 3,5 % *
	55,1 ± 2,5% * 

	FS CD 
	43,3 ± 5,5% 
	47,9 ± 2,1% 
	48,3 ± 2,4% 
	54 ± 2,8% *
	49,5 ± 3,4% 


Table 4.  Role of cytokines on IF survival. Results are expressed in % of cell survival as compared to control condition (no stimulation by TRAIL or cytokines). The viability of IF treated with TRAIL 50 ng/ml and cytokines is compared to the viability of IF only treated with TRAIL 50 ng/ml;  * p< 0,05. Data represent the means ± SEM of 3 different experiments performed on 7 controls, 8 non-fibrostenosing (non-FS) CD and 10 fibrostenosing (FS) CD.

































































































�Préciser si c’est la moyenne +/-SEM
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