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Abstract 
Point-of-care (POC) diagnostic tools used for e.g. cancer and rheumatoid arthritis (RA) provided today, does not show high enough sensitivity and specificity. Current POC diagnostic tools for detection of nucleic acid biomarkers are not reliable enough and new more accurate tools are needed. Bioorthogonal hybridization assays will get rid of amplification-related bias, as no enzymes are used for this, and is also time efficient as no heavy workload is performed. The main targets for the enzyme-free assay chosen here are microRNA (miRNA) and circulating tumor DNA (ctDNA), respectively, from human blood serum. miRNAs are a group of regulatory molecules, which can be used as potential biomarkers for diagnostics of RA. Studies of miRNA have shown a dysregulation in specific miRNAs that relates to rheumatic diseases as RA. The detection of dysregulated miRNA serve to give specific detection but also to simplify the workflow in RA diagnostic. ctDNA mutations caused by cancer is actively being explored for the detection of specific tumor tissue as these are released to the blood stream by dying tumors. ctDNA mutations vary for each patient which can be used for a diagnostic purpose. Detection of mutations is done through single-nucleotide polymorphisms (SNPs) as to give information of genetic variation found in the human genome. Reliable detection of SNPs is both important in clinical- and research science. Bio-recognition can be performed through bioorothogonal hybridization assays which uses synthetic oligonucleotides as these allows for detection of miRNA’s in RA patients and SNPs in cancer associated ctDNA. The bioorthohonal assay still needs more work to be able to replace existing diagnostic assays but gives important knowledge for current and future work in this field.
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