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Project Title: Pathogenic Role of Anti-Jo-1 Autoantibodies and Immune Complexes in Anti-Synthetase Syndrome (ASyS)
Background and Rationale Anti-synthetase syndrome (ASyS) is a systemic autoimmune disease characterized by myositis, arthritis, and a high prevalence of interstitial lung disease (ILD). The most frequent autoantibody type associated with ASyS is anti-Jo-1, targeting the histidyl-tRNA synthetase (Jo-1). While anti-Jo-1 antibodies are essential diagnostic markers, their direct contribution to the development of pulmonary fibrosis remains largely unknown. Similar to recent findings regarding anti-MDA5 autoantibodies, there is a growing hypothesis that these circulating factors are not merely biomarkers, but active pathogenic drivers that require cell behaviour.
Aims of the Project
1. To produce and purify recombinant human Jo-1 protein to serve as a specific antigenic bait.
2. To isolate and characterize patient-derived polyclonal anti-Jo-1 autoantibodies from clinical samples (e.g., plasma from plasmapheresis).
3. To investigate the functional impact of Jo-1, anti-Jo-1 antibodies, and their immune complexes (ICs) on human cell lines to understand their molecular reprogramming.
4. To investigate the effect of autoantibodies and ICs in in vivo models of the Anti-synthetase syndrome (ASyS).
5. To identify VH and VL sequences of anti-Jo1-Antibodies by single-cell techniques.

Methods
Protein Production: Recombinant human Jo-1 will be produced using a mammalian expression system (HEK293F) to ensure native conformational integrity. Purification will utilize the HaloTag® system for high homogeneity.
Antibody Isolation: Polyclonal anti-Jo-1 antibodies will be isolated from ASyS patient apheresis using affinity chromatography with the purified Jo-1 protein as the capture matrix.
In Vitro Model: Human cell lines will be used to study cellular remodelling.
Functional Assays:
· Real-Time Cell Analysis (RTCA): Dynamic monitoring of cell impedance (Cell Index) to evaluate proliferation and spreading.
· MTT Assay: To assess metabolic activity and ensure treatments do not exert acute cytotoxic effects.
· Complement Involvement: Testing the effect of heat-inactivated serum to determine if the pathogenic response is complement-dependent.
Molecular and Protein Analysis:
· RT-qPCR: Analyzing gene expression for Toll-like receptors (TLRs), Type I interferons (IFNs), endothelin-1 (ET-1), and collagen α1.
· ELISA: Quantifying the secretion of cytokines in culture supernatants.
Expected Results 
Based on the MDA5 paradigm, we expect that Jo-1/anti-Jo-1 immune complexes will significantly interfere with the cell phenotypes. This activation is likely to be mediated by the classical complement pathway. 
Significance and Impact 
This study will provide the first mechanistic evidence that anti-Jo-1 antibodies contribute directly to tissue injury in ASyS-associated ILD. By demonstrating that these autoantibodies trigger a pro-pathogenic program, this project will support the clinical use of antibody-depleting therapies, such as plasmapheresis, and identify new molecular targets to mitigate fibrosis in ASyS patients.
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