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Introduction

The gastrointestinal tract (GIT) is colonized with a complex community of microbial species, referred to as gut microbiota, which is predominantly composed of bacteria, archaea, protozoa, viruses and fungi by dominancy with bacteria that mainly colonizes the colon.

There is a constant interaction between the gut microbiota and the host with diverse and substantial effects on the host's physiology such as, regulation of host metabolism and immunity [START_REF] Lynch | The Human Intestinal Microbiome in Health and Disease[END_REF] [START_REF] Badi | Induction effects of bacteroides fragilis derived outer membrane vesicles on toll like receptor 2, toll like receptor 4 genes expression and cytokines concentration in human intestinal epithelial cells[END_REF]. There are several reports demonstrating a bidirectional regulation between intestinal microbiota composition and the intestinal epithelium integrity [START_REF] Marvasti | The first report of differences in gut microbiota composition between obese and normal weight iranian subjects[END_REF] [START_REF] Genton | Alterations of gut barrier and gut microbiota in food restriction, food deprivation and protein-energy wasting[END_REF]. Indeed, dysbiosis of gut microbiota promoted by the disruption in the architecture of tight junction proteins (TJs) and vice versa, may result in the induction of the "leaky gut syndrome". Leaky gut syndrome is involved in the pathogenesis of several diseases such as intestinal diseases (e.g. IBDs), metabolic disorders and autoimmune diseases [START_REF] Chelakkot | Mechanisms regulating intestinal barrier integrity and its pathological implications[END_REF]. It has been demonstrated that the modulation of intestinal epithelium integrity could be regulated by various factors including the endocannabinoid system (ECS) and gut microbiota [START_REF] Jansma | Targeting the endocannabinoid system with microbial interventions to improve gut integrity[END_REF]. ECS consists of various G protein-coupled receptors (GPCRs) such as cannabinoid receptor-1 and 2 (CB1, CB2) coded by cnr1 and cnr2 genes, and endogenous lipid molecules that act as ligands including endocannabinoids (eCBs). This system also contains enzymes that synthesize and degrade eCBs, and those responsible for ligand degradation, such as fatty acid amide hydrolase (FAAH) which modulates ECS activity. FAAH can degrade anandamide into arachidonic acid (AA) and ethanolamine [START_REF] Lowe | The endocannabinoid system: A potential target for the treatment of various diseases[END_REF]. In addition, CB1 receptors can activate different signaling pathways such as peroxisome proliferator-activated receptors (PPARs) pathways [START_REF] De Melo Reis | Quality of Life and a Surveillant Endocannabinoid System[END_REF]. PPARγ as a member of the ligand-activated transcription factor family (PPARs) regulates various host mechanisms including lipid metabolism, immune responses, and the intestinal barrier integrity [START_REF] O'sullivan | Cannabinoids go nuclear: Evidence for activation of peroxisome proliferatoractivated receptors[END_REF] [START_REF] Zhao | Peroxisome proliferator-activated receptor gamma activation promotes intestinal barrier function by improving mucus and tight junctions in a mouse colitis model[END_REF]. PPARγ is also considered as a cannabinoid receptor as several cannabinoids are known to bind directly to the PPARs and act as agonists [START_REF] O'sullivan | Cannabinoids go nuclear: Evidence for activation of peroxisome proliferatoractivated receptors[END_REF]. Furthermore, a number of studies have shown that gut microbiota and their metabolites can affect PPARγ activity in the intestinal epithelial cells [START_REF] Caioni | Inflammatory bowel disease: New insights into the interplay between environmental factors and pparγ[END_REF]. Moreover, it has been reported that PPARγ activity can improve the intestinal barrier and have a protective effect against intestinal inflammation [10] [11].

Besides a direct interaction between members of gut microbiota and host, the metabolites of the former referred to as the postbiotics could mediate the regulatory effect of gut microbiota on the host functions [START_REF] Mayorgas | Microbial Metabolites, Postbiotics, and Intestinal Epithelial Function[END_REF]. The postbiotics consist of paraprobiotics (inactivated bacteria), bacterial cell-free supernatants (CFS), metabolites (SCFAs), and extracellular vesicles (EVs) [START_REF] Nataraj | Postbiotics-parabiotics: The new horizons in microbial biotherapy and functional foods[END_REF] [12] [START_REF] Cuevas-González | Postbiotics and paraprobiotics: From concepts to applications[END_REF]. EVs, also called outer membrane vesicles (OMVs) in Gram negative bacteria, are nanosized particles enclosing a wide range of molecules such as, nucleic acids, enzymes and microbe-associated molecular patterns (MAMPs) [START_REF] Lavelle | Gut microbiota-derived metabolites as key actors in inflammatory bowel disease[END_REF][16] [START_REF] Tafti | The effect of saturated and unsaturated fatty acids on the production of outer membrane vesicles from Bacteroides fragilis and Bacteroides thetaiotaomicron[END_REF]. Postbiotics have drawn attention due to their benefits compared to live bacteria (probiotics) [START_REF] Nataraj | Postbiotics-parabiotics: The new horizons in microbial biotherapy and functional foods[END_REF] [12] [START_REF] Cuevas-González | Postbiotics and paraprobiotics: From concepts to applications[END_REF]. For example, non-viable microbial cells (paraprobiotics) and bacterial-free extracts (CFS) have more specific ligand-receptor interactions and better accessibility in triggering a distinctive downstream pathway. Other advantages of postbiotics include known molecular structure, more stability for application in industry, and ease in production and storage compared to live bacteria (probiotics) [START_REF] Nataraj | Postbiotics-parabiotics: The new horizons in microbial biotherapy and functional foods[END_REF]. Here we aimed to evaluate the effect of B. fragilis, as an important gut microbiota member, on the expression of genes involved in ECS (cnr1, faah, pparg) and the epithelial barrier permeability (ocln, tjp1) in a Caco-2 cell line. In addition, the role of postbiotics (heat-inactivated bacterial form, CFS and OMVs) derived from B. fragilis is investigated.

Methods

Bacterial growth conditions

The non-toxigenic Bacteroides fragilis strain ATCC 23745 was cultured on Brain Heart Infusion (BHI) agar supplemented with yeast extract (5 g/L), hemin (5 mg/L), menadione (4.9 mg/L), and L-cystine (0.5 g/L( [START_REF] Shukla | Human Defensin-5 Blocks Ethanol and Colitis-Induced Dysbiosis, Tight Junction Disruption and Inflammation in Mouse Intestine[END_REF]. Cultures were incubated at 37 °C under anaerobic conditions composed of 80% N 2 , 10% CO 2 , and 10% H 2 using an Anoxomat™ MARK II system [START_REF] Badi | Downregulation of ACE, AGTR1, and ACE2 genes mediating SARS-CoV-2 pathogenesis by gut microbiota members and their postbiotics on Caco-2 cells[END_REF].

Preparation of heat-inactivated bacterium and CFS

B. fragilis was inoculated into BHI broth containing hemin, menadione and L-cystine and grown to log phase (OD550 = 1.1). CFS was prepared by centrifugation of bacterial broth culture at 12000 g for 20 minutes at 4 ºC and filtered through a 0.22 µm-pore-size filter (Millipore, Rockville, Maryland, USA). Heat-inactivated form was prepared by heat inactivation at 70 ºC for 30 minutes after harvesting the bacterial pellets by centrifugation at 11000 rpm for 20 minutes and washing with sterile PBS twice [START_REF] Badi | The regulation of Niemann-Pick C1-Like 1 (NPC1L1) gene expression in opposite direction by Bacteroides spp. and related outer membrane vesicles in Caco-2 cell line[END_REF].

Outer membrane vesicles (OMVs) purification

B. fragilis-derived OMVs were purified on BHI broth supplemented with hemin, menadione and L-cystine under anaerobic conditions as described previously [START_REF] Badi | Extraction and evaluation of outer membrane vesicles from two important gut microbiota members, bacteroides fragilis and bacteroides thetaiotaomicron[END_REF].

OMVs were isolated after the bacterial cells were harvested by sequential centrifugations at 20000 g for 90 min, at 4 °C using Tris-ethylenediaminetetraacetic acid (EDTA) -Sodium deoxycholate buffers. Finally, OMVs were filtered through a 0.22 µm-pore-size filter and kept in 3% sucrose solution at -20 °C. The morphology of the isolated OMVs was examined using transmission electron microscopy (TEM) [START_REF] Badi | The regulation of Niemann-Pick C1-Like 1 (NPC1L1) gene expression in opposite direction by Bacteroides spp. and related outer membrane vesicles in Caco-2 cell line[END_REF].

Cell culture and treatment

The human intestinal epithelial cell line Caco-2 (IBRC C10094) was purchased from the Iranian Biological Resource Center (IBRC). Caco-2 cells were cultured in high-glucose Dulbecco's modified Eagle's medium (DMEM) (Gibco Life Technologies, Paisley, UK) containing 10% heat-inactivated fetal bovine serum (FBS) (Gibco Life Technologies, Paisley, UK), 1%penicillin/streptomycin (Gibco Life Technologies, Paisley, UK) and 1% Nonessential amino acids (GibcoLife Technologies, Paisley, UK), and maintained in a humidified atmosphere, 5% CO2 at 37°C. Caco-2 cells were seeded in 6-well-plates (Sorfa, Zhejiang, China) at a density of 5×10 5 cells per well [START_REF] Badi | Downregulation of ACE, AGTR1, and ACE2 genes mediating SARS-CoV-2 pathogenesis by gut microbiota members and their postbiotics on Caco-2 cells[END_REF] [START_REF] Ghaderi | Effects of active, inactive, and derivatives of Akkermansia muciniphila on the expression of the endocannabinoid system and PPARs genes[END_REF]. Caco2 cells were treated with live and heat-inactivated forms of B. fragilis at Multiplicity of infection (MOI) 50 and 100, with 7% V/V CFS, OMVs at a dose of 50 and 100 µg/ml (protein concentration) [START_REF] Badi | Downregulation of ACE, AGTR1, and ACE2 genes mediating SARS-CoV-2 pathogenesis by gut microbiota members and their postbiotics on Caco-2 cells[END_REF] [START_REF] Ghaderi | Effects of active, inactive, and derivatives of Akkermansia muciniphila on the expression of the endocannabinoid system and PPARs genes[END_REF].

OMVs protein concentration was determined using a NanoDrop spectrophotometer (Thermo Scientific, Wilmington, DE, USA). For each experiment, equal volumes of PBS, BHI or sucrose were used as control, separately. In order to prepare MOI 50 and 100 of bacteria, an amount of live and heat-inactivated B. fragilis was dissolved in 1ml PBS, then the turbidity of the prepared dilutions was compared with the McFarland standard. Finally, based on the number of bacteria required (50 and 100 times the number of cells in each well), the volume of the bacterial suspension was calculated. CFS was treated with the cells in the amount of 7% of the culture medium volume of each well.

RNA isolation and cDNA synthesis

Total RNA was extracted using the RNX-Plus Solution (2000 ng/μl; Sinacolon, Iran). The quality of isolated RNA was evaluated by electrophoresis on a 2% agarose gel. The purity of the isolated RNA was evaluated by spectrophotometry at a 260/280 nm ratio. Finally, 2µg of total RNA was used for cDNA synthesis using a cDNA synthesis kit (Parstous, Iran).

Quantitative reverse transcription PCR (RT-qPCR) expression analysis

The expression of cnr1, faah, pparg, tjp1, and ocln genes was assessed using a SYBR greenbased RT-qPCR method. PCR reactions were performed in triplicate utilizing a LightCycler® 96 SW 1.1 instrument (Roche, Germany) and SYBR Green real time master mix (Parstous, Iran). The sequences of primers used in this study is shown in the Table .1. Cycle threshold (Ct) values were normalized with glyceraldehyde 3-phosphate dehydrogenase (gapdh) as a housekeeping gene. Finally, the relative gene expression was analyzed by the 2 -ΔΔCT method.

Statistical analysis

Statistical analysis included one-way analysis of variance (ANOVA) and T-test using the GraphPad Prism software version 9 (GraphPad Software, Inc., CA, USA) to determine whether there are any statistically significant differences between groups. The observed variations were considered significant when associated with P-values <0.05.

Results

Following the extraction of outer membrane vesicles from live B. fragilis, their morphology and size were assessed by SEM. The OMVs were spherical in shape with a mean dimension of 85.7 ± 15.3 nm, as previously reported [START_REF] Badi | The regulation of Niemann-Pick C1-Like 1 (NPC1L1) gene expression in opposite direction by Bacteroides spp. and related outer membrane vesicles in Caco-2 cell line[END_REF].

The effect of B. fragilis and its postbiotics on the mRNA levels of genes involved in ECS in a Caco-2 cell line

Our RT-qPCR results revealed that live B. fragilis significantly decreased and increased the expression of cnr1 and faah genes, respectively at both MOIs 50 and 100. Interestingly, heatinactivated B. fragilis oppositely affected the expression of these genes in the Caco-2 cell line, such that cnr1 expression was up-regulated at both MOIs 50 and 100, while that of faah gene was reduced at MOI 100 (Fig. 1 a,b). OMVs (50 and 100 µg/ml) from B. fragilis on the other hand significantly up-regulated the expression of faah gene, while cnr1 gene expression was down-regulated compared to the control group at 100 μg/mL of OMVs (Fig. 1 c,d).

Following treatment with B. fragilis CFS, the mRNA level of the CB1 receptor was reduced, while that of the faah gene did not change significantly (Fig. 1 e,f). 

The effect of B. fragilis and its postbiotics on the mRNA levels of genes involved in the epithelial barrier in a Caco-2 cell line

Our findings showed that the heat-inactivated B. fragilis at MOIs of 50 and 100 is capable of significantly up-regulating the mRNA levels of the tjp1 gene, while the live form of the bacterium did not have a noticeable effect on its expression (Fig. 3 a). With respect to the ocln gene, the MOI 50 of the live bacteria significantly reduced ocln mRNA levels, while the heatinactivated MOIs of B. fragilis had no effect (Fig. 3 b). In addition, while neither 50 nor 100 μg/mL concentrations of the OMVs had any significant effect on ocln gene expression (Fig. 3 d), however, a significant increase in tjp1 gene expression was detected at both concentrations (Fig. 3 c). Also, a significant increase in the mRNA levels of ocln but not tjp1 genes by CFS of B. fragilis was detected (Fig. 3 e,f). 

Discussion

It has been demonstrated that the cross-talk between gut microbiota and host cell signaling molecules can affect the function of GIT [23][24]. Several studies have reported on the potential of B. fragilis as an important gut microbiota member to affect gut microbiota host interaction [START_REF] Donaldson | Gut biogeography of the bacterial microbiota[END_REF]. In this regard, we studied the impact of B. fragilis and its postbiotics (heatinactivated bacterial form, CFS, and OMVs) on the regulation of genes associated with intestinal permeability (ocln, tjp1) and ECS (cnr1, faah, pparg) in a Caco-2 cell line as a human intestinal epithelium model.

ECS is a complex lipid signaling system involved in the onset of several diseases such as the autoimmune diseases, diabetes, eating disorders and IBD [START_REF] Lowe | The endocannabinoid system: A potential target for the treatment of various diseases[END_REF]. Under normal conditions, the ECS activity is mainly mediated via CB1 receptors in the GIT [START_REF] Jansma | Targeting the endocannabinoid system with microbial interventions to improve gut integrity[END_REF]. [START_REF] Feng | Anti-inflammatory effect of cannabinoid agonist win55, 212 on mouse experimental colitis is related to inhibition of p38MAPK[END_REF] reported that the activation of CB1 receptor through the cannabinoid agonist WIN55 could decrease permeability in the colonic epithelium and have an anti-inflammatory effect [START_REF] Feng | Anti-inflammatory effect of cannabinoid agonist win55, 212 on mouse experimental colitis is related to inhibition of p38MAPK[END_REF]. Grill et al.

(2019) also showed that CB1 receptor transcripts are predominantly reduced in the intestinal mucus of IBD patients compared with healthy controls [START_REF] Grill | Members of the endocannabinoid system are distinctly regulated in inflammatory bowel disease and colorectal cancer[END_REF]. In the present study we showed that live B. fragilis, concentrations of 100 μg/mL of B. fragilis-derived OMVs and CFS reduce the levels of CB1 mRNA in Caco-2 cells. In contrast, the heat-inactivated bacterial form increased its mRNA levels significantly. Consistent with our results, several groups have reported on the protective effects of CB1 receptor activation against experimental inflammation of the intestinal epithelium [START_REF] Kimball | Agonists of cannabinoid receptor 1 and 2 inhibit experimental colitis induced by oil of mustard and by dextran sulfate sodium[END_REF] [START_REF] Badi | The regulation of Niemann-Pick C1-Like 1 (NPC1L1) gene expression in opposite direction by Bacteroides spp. and related outer membrane vesicles in Caco-2 cell line[END_REF]. Taken together, it is reasonable to assume that since the heat-inactivated B. fragilis is capable of enhancing the expression of CB1 receptor, it may be considered as a potential paraprobiotic candidate for improving permeability in leaky gut syndrom.

Anandamide is one of the central stimulants of the CB1 receptor. The endogenous levels of anandamide are limited by fatty acid amide hydrolase (FAAH) in epithelium [START_REF] Ligresti | Possible endocannabinoid control of colorectal cancer growth[END_REF]. [START_REF] Scarpelli | A Double Whammy: Targeting Both Fatty Acid Amide Hydrolase (FAAH) and Cyclooxygenase (COX) To Treat Pain and Inflammation[END_REF] reported that inhibition of FAAH could lead to accumulation of anandamide and increased CB1 receptor stimulation (by protecting anandamides from degradation), indicating a reverse relationship between FAAH function and the activity of the CB1 receptor [START_REF] Scarpelli | A Double Whammy: Targeting Both Fatty Acid Amide Hydrolase (FAAH) and Cyclooxygenase (COX) To Treat Pain and Inflammation[END_REF]. In our study, we also report on this reverse relationship between cnr1 and faah in Caco-2 cells.

In fact, FAAH inhibition has several beneficial effects that can be caused by the PPARγ subtype. For the past decade, PPARs have been recognized as part of the ECS signaling.

Anandamide is a natural ligand of PPARγ, and capable of binding and triggering this receptor, and the relation between FAAH activity and PPARγ is inverse [START_REF] Brunetti | New Approaches to Cancer Therapy: Combining Fatty Acid Amide Hydrolase (FAAH) Inhibition with Peroxisome Proliferator-Activated Receptors (PPARs) Activation[END_REF]. Moreover, there is cross-talk between CB1 receptor and PPARγ. Activation of PPARγ has been shown to decrease the expression of the pro-inflammatory factors in IBD and colon cancer [START_REF] Iannotti | The endocannabinoid system and ppars: Focus on their signalling crosstalk, action and transcriptional regulation[END_REF].

Various studies have shown that gut microbiota and their products can alter the expression of PPARγ in intestinal epithelial cells [START_REF] Caioni | Inflammatory bowel disease: New insights into the interplay between environmental factors and pparγ[END_REF]. Our findings revealed that heat-inactivated B.

fragilis, the derived OMVs, and CFS could increase the level of PPARγ transcription in Caco-2 cell lines. Of note, as shown in Figs. 1 and2, there is an opposite relationship in the treatment results of heat-inactivated B. fragilis between PPARγ and FAAH in Caco-2 cells.

As mentioned above, the expression of TJ proteins could be regulated by gut microbiota and its derivatives. In the current study, the postbiotics of B. fragilis (heat-inactivated bacterial form and derived OMVs) could improve the permeability of the epithelial barrier by upregulating the ZO-1 gene (tjp1). [START_REF] Zhao | Peroxisome proliferator-activated receptor gamma activation promotes intestinal barrier function by improving mucus and tight junctions in a mouse colitis model[END_REF] reported that activation of PPARγ signaling could promote epithelial barrier function in Caco-2 cells by improving the mRNA levels of ZO-1 and occludin [START_REF] Zhao | Peroxisome proliferator-activated receptor gamma activation promotes intestinal barrier function by improving mucus and tight junctions in a mouse colitis model[END_REF]. [START_REF] Simeoli | Preventive and Therapeutic Effects of Lactobacillus Paracasei B21060 -Based Synbiotic Treatment on Gut Inflammation and Barrier Integrity in Colitic Mice 1 -3[END_REF] showed that Lactobacillus paracasei B21060 restores intestinal ZO-1 and occludin transcript levels through upregulation of PPARγ [START_REF] Simeoli | Preventive and Therapeutic Effects of Lactobacillus Paracasei B21060 -Based Synbiotic Treatment on Gut Inflammation and Barrier Integrity in Colitic Mice 1 -3[END_REF]. It may thus be assumed that our bacterial postbiotics (heat-inactivated and OMVs) might have increased the expression of ZO-1 gene through PPARγ. In addition, the effects of cannabinoids, both endogenous (anandamide and 2-AG) and plant-derived (Δ 9 tetrahydrocannabinol (THC) and cannabidiol (CBD)) were shown to enhance the ZO-1 gene expression in Caco-2 cells through activation of the CB1 receptor with no effect on the expression levels of the occludin gene [START_REF] Alhamoruni | Pharmacological effects of cannabinoids on the Caco-2 cell culture model of intestinal permeability[END_REF]. In fact, stimulation of the CB1 receptor in the Caco-2 cell line directly increased the expression of the ZO-1 gene [START_REF] Alhamoruni | Pharmacological effects of cannabinoids on the Caco-2 cell culture model of intestinal permeability[END_REF]. Our findings demonstrated that heat-inactivated B. fragilis increased the mRNA levels of CB1 in parallel with ZO-1 genes in Caco-2 cell line. This is while the upregulation of CB1 gene did not affect occludin mRNA levels. Interestingly, CB1 activation by a chemical agonist (HU-210)

shows the opposite effect on the expression of ZO-1 and occludin genes wherein a reduction in tjp1 and ocln mRNA levels are detected in Caco-2 cells exposed to LPS, while the CB1 receptor antagonist restored ZO-1 and occludin gene expression [START_REF] Muccioli | The endocannabinoid system links gut microbiota to adipogenesis[END_REF]. The data from these two reports are suggestive of the dual effects of CB1 [START_REF] Alhamoruni | Pharmacological effects of cannabinoids on the Caco-2 cell culture model of intestinal permeability[END_REF] [START_REF] Muccioli | The endocannabinoid system links gut microbiota to adipogenesis[END_REF]. Our expression analysis showed that OMVs from B. fragilis could significantly enhance both ZO-1 and FAAH transcript levels while reducing those of CB1. This pattern of expression of the three genes has been detected by others [START_REF] Muccioli | The endocannabinoid system links gut microbiota to adipogenesis[END_REF] [START_REF] Cani | Crosstalk between the gut microbiota and the endocannabinoid system: Impact on the gut barrier function and the adipose tissue[END_REF]. These studies have proposed an increase in FAAH and a reduction in CB1 expression levels as a prerequisite for ZO-1 upregulation. Collectively, these data highlight the importance of the nature of CB-1 ligand and the corresponding CB-1 activity in the expression levels of TJ genes.

There are several studies reporting on the association between B. fragilis strains and intestinal TJs gene expression, such as those of [START_REF] Wang | The roles of different: Bacteroides fragilis strains in protecting against DSS-induced ulcerative colitis and related functional genes[END_REF] who showed that B. fragilis NCTC934 and FSHCM14E1 could increase the expression of ZO-1 and occludin genes in colonic tissues, while B. fragilis FJSWX11BF not only lacked an effect on the colonic TJs but even worsened the severity of ulcerative colitis [START_REF] Wang | The roles of different: Bacteroides fragilis strains in protecting against DSS-induced ulcerative colitis and related functional genes[END_REF]. Here we showed that heatinactivated B. fragilis ATCC23745 and the derived OMVs induce ZO-1 mRNA expression in Caco-2 cells, while the derived CFS only increase occludin mRNA levels.

Conclusion

In conclusion, by investigating the effects of live and heat-inactivated B. fragilis and its CFS and OMVs on the expression of the ECS genes cnr, faah, and pparg, and the TJs genes ocln and tjp1,it is suggested that the heat-inactivated B. fragilis upregulates tjp1 expression by increasing cnr1 and decreasing faah expression. Interestingly, live and heat-inactivated B. fragilis inversely affected the expression of cnr1, faah, pparg, and tjp1 genes in Caco-2 cells.

Our results also suggest that OMVs from B. fragilis may have contributed to increased levels of tjp1 mRNA in Caco-2 cell line by reducing the activity of ECS (ie., increased faah and pparg and reduced cnr1 expression levels). Finally, a more thorough examination of the effects of B. fragilis and its postbiotics on the regulation of ECS and intestinal permeability would be required prior to targeting intestinal ECS by gut microbiota and the derived postbiotics as a promising strategy to the improve leaky gut syndrome. 

cnr1

GATGTCTTTGGGAAGATGAACAAGC AGACGTGTCTGTGGACACAGACATGG [START_REF] Ligresti | Possible endocannabinoid control of colorectal cancer growth[END_REF] faah GTGGTGCTGACCCCCATGCTGG TCCACCTCCCGCATGAACCGCAGACA [START_REF] Ligresti | Possible endocannabinoid control of colorectal cancer growth[END_REF] pparg GGGATCAGCTCCGTGGATCT TGCACTTTGGTACTCTTGAAGTT [START_REF] Wang | RASAL1 induces to downregulate the SCD1, leading to suppression of cell proliferation in colon cancer via LXRα/SREBP1c pathway[END_REF] tjp1

TCGGCCAAATCTTCTCACTCC ACCAGTAAGTCGTCCTGATCC [START_REF] Wang | DCAF4L2 promotes colorectal cancer invasion and metastasis via mediating degradation of NFκb negative regulator PPM1B[END_REF] ocln GCCAGTTGTGTAGTCTGTCTCA GACTTCAGGCAGCCTCGTTAC [START_REF] Najafi | Effect of calprotectin subunit S100A9 on the expression and methylation of OCLN in human melanoma cell line A-375[END_REF] 

Fig. 1 .

 1 Fig. 1. Effects of live (MOI 50 and MOI 100) and heat-inactivated (Heat-inactivated 50 and 100) forms of B. fragilis (a, b), its derived OMVs (50 and 100 μg/mL) (c, d), and CFS (7% V/V) (e, f) on the expression of ECS related genes (cnr1 and faah) in Caco-2 cells. Phosphate buffer solution (PBS), BHI and sucrose were treated as related controls. Expression data are normalized using gapdh as the internal control gene. (*) and (**) signify Pvalues of <0.05 and <0.001, respectively, obtained by one-way ANOVA and t-test statistical analyses. MOI: multiplicity of infection, OMV: outer membrane vesicle, CFS: cell free supernatant, ns: not significant.

Fig. 2 .

 2 Fig. 2. Effects of live (MOI 50 and MOI 100) and heat-inactivated (Heat-inactivated 50 and 100) forms of B. fragilis (a), its derived OMVs (50 and 100 μg/mL) (b), and CFS (7% V/V) (c) on the expression of pparg gene in Caco-2 cells. Phosphate buffer solution (PBS), BHI and sucrose were treated as related controls. Expression data are normalized using gapdh as the internal control gene. (*) and (**) signify P-values of <0.05 and <0.001, respectively, obtained by one-way ANOVA and t-test statistical analyses. MOI: multiplicity of infection, OMV: outer membrane vesicle, CFS: cell free supernatant, ns: not significant.

Fig. 3

 3 Fig. 3 Effects of live (MOI 50 and MOI 100) and heat-inactivated (Heat-inactivated 50 and 100) forms of B. fragilis (a, b), its derived OMVs (50 and 100 μg/mL) (c, d), and CFS (7% V/V) (e, f) on the expression of tight junction genes (tjp1 and ocln) in Caco-2 cells. Phosphate buffer solution (PBS), BHI and sucrose were treated as related controls. Expression data are normalized using gapdh as the internal control gene. (*) and (**) signify Pvalues of <0.05 and <0.001, respectively, obtained by one-way ANOVA and t-test statistical analyses. MOI: multiplicity of infection, OMV: outer membrane vesicle, CFS: cell free supernatant, ns: not significant.

Table 1

 1 Specifications of Primers Used in RT-qPCRs

	Primer	Forward Primer	Reverse Primer	Reference
	Name			
	gapdh	AACAGCCTCAAGATCATCAGCAA	GATGGCATGGACTGTGGTCAT	[39]
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