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ENDOTARGET EU Project:  
New Insights into the Gut–Joint Axis 

The ENDOTARGET EU project, funded under Horizon Europe, investigates how gut microbiota, 
intestinal permeability and systemic endotoxemia contribute to rheumatic diseases (RDs) 
such as osteoarthritis (OA), rheumatoid arthritis (RA) and spondylarthritis (SpA). Since its 
launch in January 2023, the consortium has combined population studies, clinical research, 
in vitro experiments and AI-based modelling to better understand chronic inflammation and 
identify new prevention and treatment strategies. 

To review recent progress, the consortium met virtually on the 4th of May for updates on 
project management, ethics and dissemination activities. A hybrid meeting followed from 
the 7th to the 8th of May in Vienna, Austria, hosted by partner TUW – Technical University of 
Vienna. Together, these meetings offered a valuable space to exchange knowledge, 
evaluate advancements, and address challenges across all work packages. 

 

Research Highlights 

Population Cohort Analysis: Major progress has been achieved in analysing biomarkers 
across several population cohorts linked to low-grade inflammation, metabolic 
endotoxemia and intestinal permeability. The resulting datasets were used to investigate 
associations between gut microbiota and the risk of RDs, particularly OA. Initial microbiome 
analyses did not identify statistically significant taxonomic signatures for OA. Therefore, our 
partner SIB developed a novel SGNDB diffusion-based computational framework, enabling 
the detection of subtle functional microbiome shifts.  
 
Results showed: 
• no major taxonomic differences between OA patients and controls  
• strong microbiome associations with BMI 
• protein groups linked to OA and BMI across FINRISK, EstBB and TwinsUK cohorts  

A detailed report on these findings can be found in our public deliverable D1.3. 

https://endotargetproject.eu/wp-content/uploads/2026/05/D1.3-Microbiota-associated-with-SE-PU.pdf
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In parallel, targeted proteomic studies using serum and synovial fluid samples from OA, RA 
and SpA patients (part of clinical studies and population cohorts) have started now. The very 
first activities focused on defining a robust pan-European proteomics strategy and on 
initiating the ethical–legal, logistical, and technical preparations required to enable the 
analysis of the planned sample sets. 

In addition, genome-wide association studies based on EstBB, FinnGen and UK Biobank data 
identified several genomic risk loci associated with RA, including potentially novel 
associations. The results are planned to be published in scientific articles soon. 
 
Focused cohorts & in vitro studies: The consortium generated its first bulk RNA 
sequencing and metagenomic datasets from ileal samples of RA and SpA patients and 
healthy controls. Once analysed, the datasets will contribute to a better understanding of 
tissue-level gene expression and microbiota composition.  

Additional studies explored the inflammatory effects of bacterial compounds such as 
lipopolysaccharides (LPS) and bacterial membrane vesicles (BMVs) derived from different 
bacterial species. Based on findings from the scientific literature, RD-associated bacterial 
species were identified, and their inflammation-inducing capacity was evaluated in vitro. In 
parallel, the protective effects of commensal Bacteroidales-derived LPS were tested in 
combination with immunologically active RD-associated LPSs.The results suggest that the 
balance between pro-inflammatory Gammaproteobacteria-derived LPS and tolerogenic 
Bacteroidales-derived LPS may influence epithelial homeostasis and systemic inflammation. 

A detailed report on these findings can be found in our public deliverable D2.2 

Another major achievement was the establishment of a microfluidic gut-on-a-chip platform 
to study the effects of LPS, outer membrane vesicles (OMVs) and extracellular vesicles (ECVs) 
on gut barrier integrity and immune responses. Barrier function was assessed via 
bioimpedance measurements, fluorescence-based permeability assays, and cytokine 
quantification. These experiments revealed that while these compounds did not directly 
disrupt barrier tightness, they strongly induced pro-inflammatory cytokine release, 
highlighting their role in immune activation rather than physical barrier disruption. 

A detailed report on these findings can be found in our public deliverable D2.5 
 
Mechanistic and Proof-of-Concept Studies: During these studies, the ENDOTARGET 
consortium found several key findings: 

The consortium identified a novel protective role of fibronectin in reducing LPS-induced 
inflammation in osteoarthritic joints.  

A detailed report on this finding can be found in our publication.  

Molecular docking studies further identified interactions between LPS, TLR4 receptors and 
candidate drugs such as amitriptyline and naloxone, supporting future therapeutic testing. 

A detailed report on this finding can be found in our public deliverable D3.1 

https://endotargetproject.eu/wp-content/uploads/2026/05/D2.2-1st-report-on-the-effects-of-LPS-on-intestinal-epithelium-PU-1.pdf
https://endotargetproject.eu/wp-content/uploads/2026/05/D2.5-Effect-of-LPS-OMVs-and-ECVS-on-gut-barrier-PU.pdf
https://endotargetproject.eu/wp-content/uploads/2025/07/e005622.full_.pdf
https://endotargetproject.eu/wp-content/uploads/2026/05/D3.1-Docking-PU.pdf
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Preclinical Animal models were developed to study the role of LPS in OA progression and to 
assess the effects of systemic and local LPS. These models revealed that systemic LPS 
induced mild cartilage matrix degradation and cartilage defects, with more severe changes 
in females than males. In contrast, intra-articular LPS induced moderately higher cartilage 
matrix degradation but fewer cartilage defects, independent of sex. 

A detailed report on these findings can be found in our public deliverable D3.4 

 
Intervention Studies: The project’s translational activities include two intervention studies. 
These studies aim to investigate how targeted strategies can affect gut microbiota, the 
intestinal barrier integrity, and SE in the context of RDs. 

SpA-FMT Trial: Recruitment and one-year follow-up for the blinded, placebo-controlled, and 
randomised fecal microbiota transplantation study in SpA patients has been completed in 
December 2025. The clinical data of the patients is now being analysed and correlated with 
microbiome data.  

TASTY study: This study investigates whether a Mediterranean diet enriched with fermented 
foods can improve intestinal microbiota, disease activity, and quality of life in individuals with 
RA. At this time, the recruitment and evaluation of the patients have been completed. Current 
work focuses on gut microbiota and permeability analysis and integrating the different data 
sets to achieve a comprehensive understanding of the relationship between gut 
homeostasis and RA pathophysiology. 
 
Data management, multiomics modelling and AI: This task focuses on data 
management, multimodal data integration, and AI modelling. Quality control across the 
FinnRisk and EstBB cohorts has been completed, enabling analyses to commence in both 
datasets. In addition, an initial glossary of standardised FINRISK clinical variables has been 
established to facilitate harmonisation between cohorts once additional cohort data 
become available. Current activities focus on AI-based modelling, development of polygenic 
risk scores and the implementation of a web-based feedback platform and rheumatic 
disease prediction tool. 
 
Dissemination & Communication Highlights:  
• Partners from GIMM took part in the 1st CAML and GIMM PhD Meeting 2026 held in January 

2026 in Lisbon, Portugal.  
• HUS attended the NEtWOARK COST action meeting in March 2026 in Brussels, Belgium.  
• GIMM attended the 3rd Microbiome PT Summit in April 2026 in Lisbon, Portugal.  
• Consortium partner HUS presented the ENDOTARGET project at the TERMIS 2026 in Palma 

de Mallorca, Spain, in April 2026. 
• The consortium implemented its 3rd Webinar on the 2nd of April, online. 
• Partners from SERGAS/FIDIS held a poster presentation at the 53rd ECTS congress (24th – 

27th of April) in Girona, Spain. 
• HUS met the Finnish OsteoArthritis Research Society in  May 2026. 

https://endotargetproject.eu/wp-content/uploads/2026/05/D3.4-Impact-of-LPS-on-joint-distruction-PU.pdf
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Scientific Publications: 

E. Franco-Trepat, et al. 2023. Antioxidants. β boswellic acid blocks articular innate immune 
responses: an in silico and in vitro approach to traditional medicine. doi: 
10.3390/antiox12020371 

M. Guillán-Fresco, et al. 2023. Nutrients. Formononetin, a Beer Polyphenol with Catabolic 
Effects on Chondrocytes. doi: 10.3390/nu15132959 

S. Charneca, et al. 2023. Nutrients. Beyond Seasoning—The Role of Herbs and Spices in 
Rheumatic Diseases. doi: 10.3390/nu15122812 

A. Pazos-Pérez, et al. 2024. Antioxidants. The hepatokine RBP4 links metabolic diseases to 
articular inflammation. doi: 10.3390/antiox13010124 

P. Weber, et al. 2024. Osteoarthritis and Cartilage Open. The collagenase-induced 
osteoarthritis (CIOA) model: Where mechanical damage meets inflammation. doi: 
10.1016/j.ocarto.2024.100539 

J. Parantainen, et al. 2025. Atherosclerosis. Increased intestinal mucosal permeability and 
metabolic endotoxemia predict the risk of cardiovascular mortality. doi: 
10.1016/j.atherosclerosis.2025.119220 

K. Brandauer, et al. 2025. Lab on a Chip. Sensor-integrated gut-on-a-chip for monitoring 
senescence-mediated changes in the intestinal barrier. doi: 10.1039/d4lc00896k 

S. Charneca, et al. 2025. Nutrition Journal. TASTY trial: protocol for a study on the triad of 
nutrition, intestinal microbiota and rheumatoid arthritis. doi: 10.1186/s12937-025-01089-6 

K. Bevc, et al. 2025. RMD Open. Evaluating the role of lipopolysaccharides in the joint: 
fibronectin as a novel protective mechanism. doi: 10.1136/rmdopen-2025-005622 

M. Tiemblo-Martin, et al. 2025. Chemical Science. Odoribacter splanchnicus 
Lipooligosaccharide: an uncommon structure with weak immunostimulatory activity. doi: 
10.1039/D5SC08335D  

A. Pazos-Pérez, et al. 2026. Applied Surface Science Advances. Regulation of inflammation 
and osteogenic–adipogenic balance on titanium surfaces: a systematic evaluation of LIPSS. 
doi: 10.1016/j.apsadv.2026.100962 

K. Bevc, et al. 2026. iScience. Enrichment of HLA-DR+ neutrophils in osteoarthritic infrapatellar 
fat pad. doi: 10.1016/j.isci.2026.115214 

M. Crugeiras-Sampedro, et al. 2026. International Journal of Molecular Science. Baclofen 
Promotes Osteochondrogenic Commitment of Mesenchymal Stem Cells: Implications for 
Heterotopic Ossification Risk. doi: 10.3390/ijms27062783 

https://endotargetproject.eu/wp-content/uploads/2023/04/Franco-Trepat-et-al-2023.pdf
https://endotargetproject.eu/wp-content/uploads/2023/04/Franco-Trepat-et-al-2023.pdf
https://endotargetproject.eu/wp-content/uploads/2024/01/nutrients-15-02959-v2.pdf
https://endotargetproject.eu/wp-content/uploads/2024/01/nutrients-15-02812-with-cover.pdf
https://endotargetproject.eu/wp-content/uploads/2024/01/antioxidants-13-00124-with-cover.pdf
https://endotargetproject.eu/wp-content/uploads/2025/08/PIIS2665913124001067.pdf
https://endotargetproject.eu/wp-content/uploads/2025/08/PIIS2665913124001067.pdf
https://endotargetproject.eu/wp-content/uploads/2025/05/PIIS0021915025001182.pdf
https://endotargetproject.eu/wp-content/uploads/2025/05/PIIS0021915025001182.pdf
https://endotargetproject.eu/wp-content/uploads/2025/03/d4lc00896k.pdf
https://endotargetproject.eu/wp-content/uploads/2025/04/TASTY-protocol-paper.pdf
https://endotargetproject.eu/wp-content/uploads/2025/07/e005622.full_.pdf
https://endotargetproject.eu/wp-content/uploads/2025/12/d5sc08335d.pdf
https://endotargetproject.eu/wp-content/uploads/2025/12/d5sc08335d.pdf
https://endotargetproject.eu/wp-content/uploads/2026/03/1-s2.0-S2666523926000334-main.pdf
https://endotargetproject.eu/wp-content/uploads/2026/03/1-s2.0-S2589004226005894-main.pdf
https://endotargetproject.eu/wp-content/uploads/2026/03/ijms-27-02783.pdf
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K. Nurmi, et al. 2026. Cellular and Molecular Life Science. Lipopolysaccharides Drive 
Proinflammatory Extracellular Vesicle Secretion in Coronary Artery Endothelial Cells via 
Noncanonical Inflammasome Activation. doi: 10.1007/s00018-025-06006-y  
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