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The recent demonstration that DNA from several mucosal bacteria, including Prevotella spp, could be found in numerous tissues (mesenteric lymph nodes, spleen, serum, liver, lung, eye and ankle joints), either in HLA-B27 rats with or without arthritis, or control rats without HLA-B27, could be a revolution in our understanding of spondyloarthritis and close disorders, including rheumatoid arthritis. Indeed, similar translocations of dead or alive bacteria or fungi from mucosa to joints, could contribute to the onset and flares of inflammatory rheumatisms. This state of the art article addresses six questions revived by this finding: 1-How does this bacterial DNA or living bacteria traffic from mucosa to joints? 2-Can some mucosal bacteria remain alive in those tissues, including joints? 3-Could bacteria from the gut microbiota ('self-bacteria') protect the host cells from invasion by more pathogenic bacteria (like dog-shepherds protect from wolves)? 4-Does the composition of the joint or bone marrow microbiota depends on local metabolism, which might differ from gut metabolism? 5-Could bacterial antigens from mucosal microbiota be sufficient to trigger trained immunity of presenting cells in joints, or does such phenomenon (with lasting epigenetic changes of presenting cells) require intra-cellular infection of presenting cells or their ancestors? 6-In which subsets of cells could living bacteria preferentially persist for a long period in the joint area?

Transient or dormant infections within bone-marrow mesenchymal stem cells leading to trained immunity of some of their daughter cells in joints or enthesis, lasting after clearance or the invader, is an attractive hypothesis to test.

A recent study performed in the HLA-B27 rat model of spondyloarthritis (SpA) and control rats showed that DNA from several bacteria of the gut microbiota, including Prevotella spp, could be found in numerous tissues (mesenteric lymph nodes, spleen, serum, liver, lung, eye and ankle joints), either in HLA-B27 rats with or without arthritis, or control rats without HLA-B27 [START_REF] Asquith | A study of microbial translocation in an animal model of spondyloarthritis (abstract)[END_REF]. This finding could be a revolution in the understanding of SpA and overlapping disorders, including psoriatic arthritis, and even rheumatoid arthritis (RA). Indeed, similar translocations of dead or alive pathogenic bacteria (or fungi [START_REF] Laurence | Spondyloarthritis, Acute Anterior Uveitis, and Fungi: Updating the Catterall-King Hypothesis[END_REF]) from mucosa to joints, could contribute to the onset and flares of inflammatory rheumatisms [START_REF] Berthelot | New pathogenic hypotheses for spondyloarthropathies[END_REF]. This would not be so surprising since: a-changes in the gut microbiome have been observed in SpA and RA [START_REF] Breban | Gut microbiota and inflammatory joint diseases[END_REF](increased abundance of Ruminococcus gnavus in SpA [START_REF] Breban | Faecal microbiota study reveals specific dysbiosis in spondyloarthritis[END_REF]), and of Prevotella Copri at the onset of 40% of RA) [START_REF] Scher | Expansion of intestinal Prevotella copri correlates with enhanced susceptibility to arthritis[END_REF]; b-invasive bacteria are found in the gut of patients with ankylosing spondylitis, associated with gut permeability and high serum levels of lipopolysaccharides and anti-flagellin antibodies [START_REF] Scher | Expansion of intestinal Prevotella copri correlates with enhanced susceptibility to arthritis[END_REF][START_REF] Wendling | The gut in spondyloarthritis[END_REF] ; c-in NZW x BSB mice, but also in humans, translocation of a gut pathobiont, Enterococcus gallinarum, to the liver and other systemic tissues, triggers autoimmune responses in some predisposed genetic backgrounds [START_REF] Vieira | Translocation of a gut pathobiont drives autoimmunity in mice and humans[END_REF]; d-random metastasis of pathogenic bacteria could be necessary to initiate auto-inflammatory/autoimmune responses in the joint area, and might account for the uneven distribution of arthritis or enthesitis; e-SpA are sometimes antedated by reactive arthritis to a large list of bacterial or viral infections; f-human Whipple's disease can mimic SpA or RA, while Tropheryma Whipplei has been found alive in synovium [START_REF] Berthelot | Impaired intracellular pathogen clearance and inflammatory joint disease: Is Whipple's disease a guiding light?[END_REF].

The finding of gut microbiome in joint and other tissues, raises at least six new issues: 1-How does this bacterial DNA (or living bacteria) traffic from gut to joints? 2-Can some gut bacteria remain alive in those tissues, including joints? 3-Could bacteria from the gut microbiota ('self-bacteria') protect the host cells from invasion by more pathogenic bacteria (like dog-shepherds protect from wolves)? 4-Does the composition of the joint or bone marrow microbiota depends on local metabolism (which might differ from gut metabolism)? 5-Could bacterial antigens from the gut microbiota be sufficient to trigger trained immunity of presenting cells in a joint, or does such phenomenon (with lasting epigenetic changes of presenting cells) require intra-cellular infection of presenting cells, or their ancestors? 6-In which subsets of cells could living bacteria preferentially persist for a long period in the joint area? 1-How does living bacteria, or DNA from the microbiome, traffic from gut to joint and/or enthesis? Some subsets of innate effector cells (ILC3, MAIT, iNKT), and lymphocyte T cells expressing CD103 [START_REF] Berthelot | Essential role for CD103+ cells in the pathogenesis of spondyloarthritides[END_REF] or α4β7 [START_REF] Wendling | Spondyloarthritis: An expanding cast of cellular actors[END_REF], preferentially migrate from gut mucosae to synovium, bone marrow, eye, and skin. Dormant microorganisms can also migrate in the same tissues by using M2 macrophages expressing the CD103 ligand E-cadherin as Trojan horses [START_REF] Wendling | Spondyloarthritis: An expanding cast of cellular actors[END_REF]. Capacity for intracellular survival of bacteria within phagocytes is likely a critical factor facilitating the dissemination of the microbiome DNA.

Most of those bacteria hide within autophagosomes, where they have learned to be protected from phagocytic killing [START_REF] O'keefe | Manipulation of Autophagy in Phagocytes Facilitates Staphylococcus aureus Bloodstream Infection[END_REF], as also demonstrated in Whipple's disease [START_REF] Berthelot | Impaired intracellular pathogen clearance and inflammatory joint disease: Is Whipple's disease a guiding light?[END_REF]. The trafficking of infected leukocytes from mucosa to joint is controlled by the composition of the gut microbiota, and products of gut metabolism, like short chain fatty acids which can also alter the migration of lymphocytes from the intestine [START_REF] Nakamura | Short chain fatty acids ameliorate immune-mediated uveitis partially by altering migration of lymphocytes from the intestine[END_REF]. Sugars on the surface of pathogens and self-surface immune glycoproteins, such as TCR, MHC, TLR, and antibodies (including therapeutic monoclonal antibodies) also play a crucial role in leukocytes migration. Some gut bacteria internalized in macrophages only traffic through blood (which could induce metastatic spreading in peripheral joints), while others do so quite exclusively through lymphatics (which would fit with preferential migration of those enterobacteria in sacroiliac joints and spine, since lymphatics from gut are connected to lymphatics of sacroiliac joints and spine through the thoracic duct, which ends near the sterno-clavicular joints and sternum [START_REF] Berthelot | Trafficking of antigens from gut to sacroiliac joints and spine in reactive arthritis and spondyloarthropathies: Mainly through lymphatics?[END_REF]).

2-Are some of those bacteria still alive in those tissues, including joints?

Lack of development of bacteria following culture of synovial tissue does not preclude infection by slow-growing bacteria only replicating intracellularly. For instance, Whipple's disease can be easily overlooked (and treated as RA or SpA) if PCRs are not performed on various samples (saliva, stools, synovium). Further studies on animal models of SpA will be necessary to address this very important but difficult issue. Indeed, although only a minority (28%) of intestinal bacteria seem really unculturable on broad range bacteriological medium [START_REF] Browne | Culturing of 'unculturable' human microbiota reveals novel taxa and extensive sporulation[END_REF], more than 50 enterobacteria can persist in dormant or defective forms [START_REF] Berthelot | Evidence supporting a role for dormant bacteria in the pathogenesis of spondylarthritis[END_REF], and some human gut bacteria could remain unknown.

3-In this event, could bacteria from the gut microbiota protect the host cells from invasion by more pathogenic bacteria (like sheep-dogs protect from wolves)?

The observation that DNA from the normal microbiome could also be found in ankle joint of control rats free of arthritis and enthesitis suggests that the microbiome DNA alone is not sufficient to induce arthritis.

A first hypothesis to account for joint inflammation in some animals only, might be a quantitative excess of microbiota in their joints or entheseal bone marrow. Indeed, in mice, the microbiota significantly increases the number of circulating aged neutrophils, which dramatically worsens the inflammation-related organ damage in various models (aged neutrophils being an overly active subset exhibiting enhanced neutrophil extracellular trap formation) [START_REF] Zhang | Neutrophil ageing is regulated by the microbiome[END_REF].

A second hypothesis could be a shift in the ratio of protective (symbionts) to potentially pathogenic (pathobionts) bacteria from the gut microbiota, as already suggested for uveitis induction [START_REF] Nakamura | Gut Microbial Alterations Associated With Protection From Autoimmune Uveitis[END_REF]. Indeed, as observed in mesenteric lymph nodes, symbiotic bacteria usually trigger Tregs rather than Th17 or Th1 response, whereas pathobionts can trigger Th17 or Th1 [START_REF] Nakamura | Gut Microbial Alterations Associated With Protection From Autoimmune Uveitis[END_REF]. Accordingly, further studies could try and identify a shift in the synbionts/pathobionts ratio in arthritic joints as compared with normal joints of control animals, moreover as bacterial nucleic acids from the gut microbiota have also been recently found in cartilages, and differed between osteoarthritic and normal cartilages [START_REF] Dunn | Identification of a human cartilage microbial DNA signature and characterization of distinct microbiome profiles associated with osteoarthritis [abstract[END_REF].

A not exclusive possibility could be that such shifts in the synbionts/pathobionts ratio in peripheral tissues facilitate chronic infection by even more pathogenic bacteria, for instance, virulent salmonella or chlamydiae (in this respect, it might be recalled that many pathogens called virulent, since they can spread in the body without being cleared, usually do not replicate, to avoid being recognized by the host innate and adaptative immune systems, and adopt the strategy of terrorists rather than classical soldiers: for instance, 30% of patients will develop a chronic course following Chlamydiainduced reactive arthritis, as Chlamydia trachomatis and Chlamydia pneumoniae both have a remarkable ability to disseminate from the initial site of infection, and establish persistently viable organisms in distant organ sites, like the synovial tissue, in a non-replicating state, not sensitive to antibiotics). Indeed, some synbionts release substances toxic for other pathogens (half of antibiotics still in use nowadays have been isolated from bacterial products, like penicillin). Metabolites of other synbionts reduce attachment of more pathogenic bacteria to epithelial cells and bio-film formation, as shown for Escherichia Coli when exposed to indole, a metabolite of tryptophan released by synbionts, which attenuates salmonella virulence and invasion of epithelial cells (ratio of 160), and macrophages (ratio of 2) [START_REF] Kohli | The microbiota metabolite indole inhibits Salmonella virulence: Involvement of the PhoPQ two-component system[END_REF]. Therefore, the normal gut microbiota provides colonization resistance against pathogens like salmonella enterica serovar Typhimurium [START_REF] Jacobson | A Gut Commensal-Produced Metabolite Mediates Colonization Resistance to Salmonella Infection[END_REF], and can also protect from uveitis [START_REF] Nakamura | Gut Microbial Alterations Associated With Protection From Autoimmune Uveitis[END_REF] Some human genes seem to reinforce the capacity of synbionts to protect from more invasive bacteria, at least in mucosae: the continuously high activity of the transcription factors FoxOs contributes to a robust colonization of epithelia with a stable microbiota, making epithelia less susceptible to pathogenic bacteria [START_REF] Mortzfled | Eco-Aging: stem cells and microbes are controlled by aging antagonist FoxO[END_REF]. FoxO1 improves clearance of bacteria in mucosa and regulates neutrophil function that facilitates chemotaxis, phagocytosis, and bacterial killing [START_REF] Dong | FOXO1 Regulates Bacteria-Induced Neutrophil Activity[END_REF].

Strikingly, defective expression or polymorphism of some FoxO genes, like FoxO1, have been reported to contribute to clinical features associated with SpA, including acne of SAPHO syndromes [START_REF] Berthelot | SAPHO, autophagy, IL-1, FoxO1, and Propionibacterium (Cutibacterium) acnes[END_REF], and uveitis of ankylosing spondylitis [START_REF] Yu | FoxO1 gene confers genetic predisposition to acute anterior uveitis with ankylosing spondylitis[END_REF].

4-Does the composition of the tissue microbiome depends on local metabolism, which might differ from gut metabolism?

Former studies brought evidences that inflammatory rheumatisms had specific metabolic profiles [START_REF] Jiang | Serum Metabolic Signatures of Four Types of Human Arthritis[END_REF], and should also be seen as metabolic disorders. In the HLA-B27 transgenic rat model, the B27 expression affects the metabolisms of both host and bacteria, and multiple pathways are affected, including those for amino acid, carbohydrate, xenobiotic, and medium-chain fatty acid metabolism [START_REF] Asquith | Intestinal Metabolites Are Profoundly Altered in the Context of HLA-B27 Expression and Functionally Modulate Disease in a Rat Model of Spondyloarthritis[END_REF]. The identification of gut microbiota in peripheral tissues could bridge the gap between this observation, and the pathogenesis of inflammatory rheumatisms, if those metabolic changes also sustain the persistence in joints of pathogenic bacteria of gut microbiota, and/or an inbalance in the ratio of synbionts/pathobionts in joints and/or enthesis.

In the HLA-B27 rat model of SpA, early activation of innate immunity and expansion of a mucosal Th17 signature are soon followed by dysbiosis in those animals, but arthritis occurs only later [START_REF] Asquith | Perturbed Mucosal Immunity and Dysbiosis Accompany Clinical Disease in a Rat Model of Spondyloarthritis[END_REF].

Therefore, if translocation of some gut microbiota occurs early in life, the over-response to those microbial antigens in the gut might not be sufficient to induce arthritis/enthesitis, until a dysbiosis also develop in peripheral tissues. This could request modifications of joint metabolism similar to those occurring in the gut, due to environment changes associated with aging (including endocrine signals), and/or genetic background (including FoxO genes [START_REF] Mortzfled | Eco-Aging: stem cells and microbes are controlled by aging antagonist FoxO[END_REF]). A microbial metabolite, propionate, attenuates development of HLA-B27 associated inflammatory disease, and this was not associated with increased FoxP3+ T cell induction [START_REF] Asquith | Intestinal Metabolites Are Profoundly Altered in the Context of HLA-B27 Expression and Functionally Modulate Disease in a Rat Model of Spondyloarthritis[END_REF].

5-Could the danger signal of bacterial DNA or bacterial antigens be sufficient to trigger long lasting trained immunity in peripheral tissues, or does it require the presence of living bacteria, at least transiently?

The chronic inflammation observed in some joints and enthesis of HLA-B27 rats might be the consequence of extra-cellular deposits of bacterial (or fungal) DAMPs or PAMPs, including DNA, in sufficient amount to sustain multifocal chronic innate cells and Th17 responses [START_REF] Wendling | Spondyloarthritis: An expanding cast of cellular actors[END_REF] in animals with genetic background leading to an ineffective clearance of such antigens. It has indeed been shown in murine models of borrelia infection that arthritis only occurred in mice with bacterial DNA bound to decorin of mice cartilage [START_REF] Salo | Decorin binding proteins of Borrelia burgdorferi promote arthritis development and joint specific post-treatment DNA persistence in mice[END_REF]. Attachment of ligand-binding lipoproteins of borrelia to decorin also allowed bacteria to evade immune response [START_REF] Evans-Marin | Microbiota-Dependent Involvement of Th17 Cells in Murine Models of Inflammatory Arthritis[END_REF][START_REF] Liang | Protective niche for Borrelia burgdorferi to evade humoral immunity[END_REF], so that borrelia DNA remained for a very long period, even in animals soon treated by ceftriaxone following infection [START_REF] Salo | Decorin binding proteins of Borrelia burgdorferi promote arthritis development and joint specific post-treatment DNA persistence in mice[END_REF]. However, the observation that even in the murine model of collagen-induced arthritis activation of mucosal Th17 precedes the development of arthritis [START_REF] Evans-Marin | Microbiota-Dependent Involvement of Th17 Cells in Murine Models of Inflammatory Arthritis[END_REF], also supports the hypothesis that in spondyloarthritis Th17 cells may be first triggered by antigens of microbiota in mucosae.

An alternative possibility could be lasting changes in the behaviour and phenotype of some presenting cells (epigenetic modifications) in joints/enthesis following their infection by intracellular bacteria (including pathobionts from the mucosal microbiota), and/or repeated stimulation by extracellular antigens of those bacteria (concept of 'trained immunity'). Researches in cancer pathogenesis previously showed that some gut microbiota can be sufficient to generate epigenetic changes, and modulate host immune responses [START_REF] Wang | Microbiome-driven carcinogenesis in colorectal cancer: Models and mechanisms[END_REF], and it has also been demonstrated that the gut microbiota can affect the transcriptome of intestinal cells [START_REF] Arora | Microbial regulation of the L cell transcriptome[END_REF]: the gut microbiota generates bioactive compounds that impact the transcriptional machinery in host cells. The crosstalk between the gut microbiota and the host epigenome includes DNA methylation, histone modification and non-coding RNAs [START_REF] Qin | Crosstalk between the microbiome and epigenome: messages from bugs[END_REF]. The joint microbiota might similarly affect the transcriptome of synovial cells, and/or cells in the entheseal bone marrow. Those trained presenting cells could thereafter fuel local activation of the IL-23/Th17 pathway [START_REF] O'keefe | Manipulation of Autophagy in Phagocytes Facilitates Staphylococcus aureus Bloodstream Infection[END_REF], even after effective clearance of the invader. However, synbionts from mucosal microbiota might be less prone to drive trained immunity, and should rather contribute to cross-protection against numerous more aggressive pathogens [START_REF] Muraille | The unspecific side of acquired immunity against infectious disease: Causes and Consequences[END_REF], so that trained immunity could be mostly induced by pathobionts from mucosal microbiota. The gut microbiota also modulates arthritis in auto-immune contexts: in the collagen-induced arthritis (CIA) murine model, thought to be a model of auto-immunity towards cartilage epitopes, mucosal barrier impairment was indeed observed since day 14 following the initial immunization of bovine type II collagen in complete Freund's adjuvant [START_REF] Kuhn | Microbiota modify inflammatory arthritis through mucosal inflammation and autoantibody generation[END_REF], and the disease severity and serum anti-collagen autoantibodies correlated with microbial load. This supports contribution of trained immunity fostered by gut microbiota to CIA pathogenesis [START_REF] Peck | Functional Transcriptomics in Diverse Intestinal Epithelial Cell Types Reveals Robust MicroRNA Sensitivity in Intestinal Stem Cells to Microbial Status[END_REF].

Such trained immunity could last longer when epigenetic changes affect presenting cells with stemlike properties. Interestingly, microRNAs (miRNAs) in intestinal epithelial stem cells are more prominently regulated by the gut microbiome compared with miRNAs in any other intestinal epithelial cell subtype [START_REF] Peck | Functional Transcriptomics in Diverse Intestinal Epithelial Cell Types Reveals Robust MicroRNA Sensitivity in Intestinal Stem Cells to Microbial Status[END_REF]. Moreover, the possibility of trained immunity in stem cells around joints has been demonstrated, and recent works showed that modulation of myeloid progenitors in the bone marrow through administration of β-glucan (prototypical trained-immunity-inducing agonist) was an integral component of trained immunity in mice [START_REF] Mitroulis | Modulation of Myelopoiesis Progenitors Is an Integral Component of Trained Immunity[END_REF].

Trained immunity in epiphyseal bone marrow stem cells should occur even more easily in HLA-B27 cells, already prone to endoplasmic reticulum stress and basal overproduction of IL-23, leading to subsequent activation of ROR-γt+ CD3+CD4-CD8-entheseal resident T cells in epiphyseal bone marrow [START_REF] Sherlock | IL-23 induces spondyloarthropathy by acting on ROR-γt+ CD3+CD4-CD8-entheseal resident T cells[END_REF]. This hypothesis would be in line with other recent works concluding that innate immunity, rather than adaptative immunity, was responsible for most of the pathogenesis of SpA.

Indeed, innate immune activation with heat-inactivated M. tuberculosis could trigger experimental

SpA in HLA-B27/Huβ2m transgenic rats, with induced gene-expression of pro-inflammatory cytokines such as TNF, IL-6, IL-1α, and IL-1β, and increased incidence of spondylitis and arthritis, partly prevented by prophylactic anti-TNF [START_REF] Van Tok | Innate Immune Activation Can Trigger Experimental Spondyloarthritis in HLA-B27/Huβ2m Transgenic Rats[END_REF].

6-Could living bacteria persist for a long period in the joint area, and in which subset of cells?

A transient infection of short-living presenting cells in joints, leading to their trained immunity for only several weeks, would fit with the short evolution of most reactive arthritis, but lasting arthritis following 10% of those conditions would better be explained by either trained immunity of presenting cells with very long half-life (i.e. daughter cells of synovial or bone marrow stem cells, or chondrocytes [START_REF] Dunn | Identification of a human cartilage microbial DNA signature and characterization of distinct microbiome profiles associated with osteoarthritis [abstract[END_REF]), and/or ongoing latent intracellular infections in joints/enthesis. Fluctuations and flares observed in chronic SpA could also reflect a boost of trained immunity following new translocation of mucosal microbiota to the joint/enthesis, and/or transient replication of bacteria within the joint area.

The hypothesis that some lasting bacterial (or fungal) infection play a decisive part in the pathogenesis of inflammatory rheumatisms had been rejected in the last decades for numerous reasons : 1-cultures of joint or enthesis remained sterile; 2-antibiotics failed to improve human reactive arthritis sufficiently; 3-PCRs of RA or SpA joints gave uneven results, as no specific bacteria could be observed, while similar bacteria could also be found in osteoarthritic controls; 4-strong associations between HLA (B27, DR4) and clinical phenotype of rheumatisms suggested overresponse to self-antigens; 5-auto-immune features were found in sero-positive RA; 6-strong improvement of inflammatory rheumatisms occurred following the inhibition of various cytokines (TNF, IL-6) and/or the down-regulation of B or T cells (rituximab, abatacept), which did not lead to flares of septic arthritis in the affected joints.

In fact, all those arguments could be reconsidered: 1'-lack of bacteria growth in Petri-dishes, does not rule out the presence of bacteria, especially from mucosal microbiota, which can persist in a nonreplicating state; 2'-antibiotics are only effective on growing bacteria, but not on dormant bacteria (persisters); 3'-RA and SpA should rather be seen as syndromes, so that various pathogens could contribute to their onset. In the HLA-B27 model of SpA, where the gut microbiota and dysbiosis are highly dependent on the host genetic background, multiple microbes drive pathogenesis, even if segmented filamentous bacteria seem the more pathogenic pathobionts [START_REF] Gill | Effects of HLA-B27 on Gut Microbiota in Experimental Spondyloarthritis Implicate an Ecological Model of Dysbiosis[END_REF]; 4'-the associations between HLA and rheumatic disorders could be explained by a lower ability to clear some intracellular bacteria, as supported by evidence that enterobacteria persist more easily in HLA-B27 dendritic cells [START_REF] Zhao | HLA-B27 Correlates with the Intracellular Elimination, Replication, and Trafficking of SalmonellaEnteritidis Collected from Reactive Arthritis Patients[END_REF]; 5'-many inflammatory rheumatisms might result mainly of host overpresentation of self-antigens by joint cells following excessive trained immunity induced by bacterial provocation in joints or epiphyseal bone marrow, rather than of T or B cell over-responses ; 6'blocking of cytokines is usually not sufficient to promote the exit of pathogenic bacteria from their persister state (except perhaps in the few cases with so-called paradoxical reactions), and/or promote the exponential growth of bacteria from the microbiota.

Accordingly, chronic infection of joint or enthesis by living bacteria in a persister state, including bacteria from mucosal microbiota, should not be ruled out in chronic rheumatisms, moreover as silent infections by Tropheryma Whipplei are increasingly recognized as the explanation for long lasting polyarthritis previously treated for years by various anti-cytokines or immunosuppressive drugs [START_REF] Berthelot | Impaired intracellular pathogen clearance and inflammatory joint disease: Is Whipple's disease a guiding light?[END_REF]. Although Tropheryma Whipplei is presumed to infect mostly macrophages, the short lifetime of those cells, and the frequent relapsing and remitting course of the disorder (palindromic rheumatism often antedates Whipple's disease), would also fit with the infection of cells with much longer half-life, and/or able to periodically transmit the bacteria or epigenetic changes to their progeny, like mesenchymal stem cells, either in gut or synovial/subchondral bone-marrow cells.

In gut, intestinal stem cells are the fundamental component of the mucosal barrier, and the intestinal microbiota, such as Lactobacillus, communicates with them both to regulate their proliferation and differentiation [START_REF] Hou | The Research Progress on Intestinal Stem Cells and Its Relationship with Intestinal Microbiota[END_REF]. For instance, salmonella can exploit mammalian cell non-classical microRNA processing machinery to further process bacterial small non-coding RNAs into microRNA-like fragments, establishing a microenvironment facilitating intracellular bacterial survival [START_REF] Gu | Salmonella produce microRNA-like RNA fragment Sal-1 in the infected cells to facilitate intracellular survival[END_REF]. Bacteria from gut microbiota, like some Prevotella, could also infect gut stem cells. Indeed, they can infect non-phagocytic human host cells (including human oral keratinocytes [START_REF] Sengupta | Interaction of Prevotella intermedia strain 17 leucine-rich repeat domain protein AdpF with eukaryotic cells promotes bacterial internalization[END_REF]), as well as dental stem cells (for both Prevotella [START_REF] Hieke | Human dental stem cells suppress PMN activity after infection with the periodontopathogens Prevotella intermedia and Tannerella forsythia[END_REF], and P. Gingivalis [START_REF] Kriebel | Anaerobic co-culture of mesenchymal stem cells and anaerobic pathogens-A new in vitro model system[END_REF]). Of note, intracellular infections by enterobacteria can reinforce the stemness properties of the infected cells: for instance, internalized commensal Escherichia coli enhances oncogenicity in colon cancer cells through an expansion of the cancer stem cell population, which remains stable even after the clearance of the instigating bacteria. Enterobacteria can even transmit stemness traits to unexposed cells through secreted factors [START_REF] Sahu | Induction of intestinal stemness and tumorigenicity by aberrant internalization of commensal non-pathogenic E.coli[END_REF].

In joints and enthesis, the self-renewal and immune privileged nature of mesenchymal stem cells, especially bone-marrow mesenchymal stem cells (BM-MSCs), makes them favourable for latent infections, since those cells modulate the host immune system, and protect bacteria from the external drug pressure [START_REF] Berthelot | Rampant infections of bone marrow stem cell niches as triggers for spondyloarthropathies and rheumatoid arthritis[END_REF]. Human BM-MSCs are indeed the preferential niches for dormant Mycobacterium tuberculosis [START_REF] Beamer | Bone marrow mesenchymal stem cells provide an antibiotic-protective niche for persistent viable Mycobacterium tuberculosis that survive antibiotic treatment[END_REF][START_REF] Kohli | Human mesenchymal stem cells: New sojourn of bacterial pathogens[END_REF], which persist in those stem cells in a latent form [START_REF] Josse | Increased internalization of Staphylococcus aureus and cytokine expression in human Wharton's jelly mesenchymal stem cells[END_REF]. Other mesenchymal stem cells (MSCs) can also host numerous other bacterial pathogens [START_REF] Kohli | Human mesenchymal stem cells: New sojourn of bacterial pathogens[END_REF]. For instance, MSCs from the jelly Wharton are able to internalize Staphylococcus aureus, which leads to an increased expression of IL-6 mRNA and secretion of TNF-α at post-infection [START_REF] Beamer | Bone marrow mesenchymal stem cells provide an antibiotic-protective niche for persistent viable Mycobacterium tuberculosis that survive antibiotic treatment[END_REF]. Bone marrowderived perivascular stromal cells similarly constitute a natural reservoir for viruses, like herpesviruses [START_REF] Soland | Perivascular stromal cells as a potential reservoir of human cytomegalovirus[END_REF][START_REF] Qiao | Multipotent mesenchymal stromal cells are fully permissive for human cytomegalovirus infection[END_REF][START_REF] Choudhary | Herpes simplex virus type-1 (HSV-1) entry into human mesenchymal stem cells is heavily dependent on heparan sulfate[END_REF].

As persistent viruses or pathogenic bacteria (including pathobionts from gut microbiota) in BM-MSCs from the epiphyses of joints might contribute to the pathogenesis of arthritis and enthesitis in chronic inflammatory rheumatisms [START_REF] Berthelot | Rampant infections of bone marrow stem cell niches as triggers for spondyloarthropathies and rheumatoid arthritis[END_REF], silent infection by normal mucosal microbiota around or within stem cells in subchondral bone marrow of HLA-B27 arthritic rats should similarly be searched, moreover as normal microbiota supports hematopoiesis while protecting stem-cell niches from immune over-response. Indeed, NOD1 ligands (triggered by bacteria) induce expression by BM-MSCs of multiple hematopoietic cytokines (including IL-6), which indirectly support hematopoiesis [START_REF] Iwamura | Sensing of the microbiota by NOD1 in mesenchymal stromal cells regulates murine hematopoiesis[END_REF] and trained immunity of hematopoietic stem cells [START_REF] Sohrabi | Altered Cellular Metabolism Drives Trained Immunity[END_REF]. Simultaneously, studies comparing germ-free mice to those exposed to microbiota, showed that normal microbiota downregulate BM-MSCs proliferation rate, and increases adipogenic (with suppressive properties) differentiation, while decreasing osteogenic differentiation of BM-MSCs [START_REF] Xiao | Microbiota regulates bone marrow mesenchymal stem cell lineage differentiation and immunomodulation[END_REF]. In gut, the normal microbiota seems also required to maintain immunomodulatory properties of MSCs through induction of activated T-cell apoptosis and cytokine secretion, with down-regulation secretion of IL-23 secretion by MSCs in mice exposed to normal microbiota [START_REF] Xiao | Microbiota regulates bone marrow mesenchymal stem cell lineage differentiation and immunomodulation[END_REF]. As it was previously thought that the bone compartment was unlikely to directly contact with microbes, it has been envisioned that the microbiota controlled BM-MSCs through regulating metabolic pathways, which also differed between germ-free mice and mice exposed to microbiota (including HIF-1 signaling pathways [START_REF] Xiao | Microbiota regulates bone marrow mesenchymal stem cell lineage differentiation and immunomodulation[END_REF]). The demonstration of microbiome in joints [START_REF] Asquith | A study of microbial translocation in an animal model of spondyloarthritis (abstract)[END_REF] suggests that some bacteria from the mucosal microbiota trafficking close to BM-MSCs could more directly regulate those cells, and maintain BM-MSCs immunosuppressive properties through at least two mechanisms. First, several works previously stressed that, like immature myeloid cells [START_REF] Xiao | Microbiota regulates bone marrow mesenchymal stem cell lineage differentiation and immunomodulation[END_REF], BM-MSCs cannot suppress immune reactions, unless they were pre-activated by some inflammation of their immediate environment [START_REF] Ren | Species variation in the mechanisms of mesenchymal stem cellmediated immunosuppression[END_REF][START_REF] Sade-Feldman | Tumor necrosis factor-α blocks differentiation and enhances suppressive activity of immature myeloid cells during chronic inflammation[END_REF]. Second, protective bacteria of mucosal microbiota (synbionts) specifically trigger the Treg subpopulation expressing CXCR4 and CD150, which could localize within the HSC niche in the bone marrow and control the quiescence of immune responses there [START_REF] Hirata | CD150 high Bone Marrow Tregs Maintain Hematopoietic Stem Cell Quiescence and Immune Privilege via Adenosine[END_REF]. Interestingly, they do so partly through and enhanced secretion of adenosine [START_REF] Hirata | CD150 high Bone Marrow Tregs Maintain Hematopoietic Stem Cell Quiescence and Immune Privilege via Adenosine[END_REF], which is the main mechanism of action of methotrexate [START_REF] Cronstein | Adenosine and adenosine receptors in the pathogenesis and treatment of rheumatic diseases[END_REF].

Lasting trained immunity following a shift in the synbiont/pathobiont ratio, and/or latent infection of stem cell niches in synovium or epiphyseal bone marrow by more virulent (although dormant) pathogens, could lower the immunosuppressive properties of BM-MSCs in reactive arthritis and SpA but also in RA. Indeed in RA, adipose-derived mesenchymal stem cells from synovium are not immunosuppressive enough, and may contribute to the pathogenesis of RA due to IL-17A secretion enhancement [START_REF] Skalska | Articular and subcutaneous adipose tissues of rheumatoid arthritis patients represent equal sources of immunoregulatory mesenchymal stem cells[END_REF]. Similarly, a lower expression of the anti-inflammatory molecule A20 was found within RA BM-MSCs [START_REF] Feng | Loss of A20 in BM-MSCs regulates the Th17/Treg balance in Rheumatoid Arthritis[END_REF], the loss of suppressive behaviour of BM-MSCs being enhanced by hypoxia [START_REF] Xing | Hypoxia induces senescence of bone marrow mesenchymal stem cells via altered gut microbiota[END_REF] and the presence of citrullinated fibrinogen [START_REF] Sun | Citrullinated fibrinogen impairs immunomodulatory function of bone marrow mesenchymal stem cells by triggering toll-like receptor[END_REF].

7-Conclusion

Demonstration of translocation of mucosal pathobionts to joints and/or bone marrow enthesis in human RA and SpA, similar to what has been observed in HLA-B27 rats [START_REF] Asquith | A study of microbial translocation in an animal model of spondyloarthritis (abstract)[END_REF], would be a great breakthrough, whatever the cells hosting those bacteria. Indeed, as shown for trained (auto)-immunity induced by Enterococcus gallinarum [START_REF] Vieira | Translocation of a gut pathobiont drives autoimmunity in mice and humans[END_REF], vaccination with some of those bacteria might become a successful method to prevent or treat those still uncured conditions.
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