Detection of Synovial Signatures in Peripheral Blood of Patients With Rheumatoid Arthritis via a Novel Blood-Based DNA Capture Assay
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> In rheumatoid arthritis (RA), biomarkers derived from synovial biopsies have shown an association
with responsiveness to conventional synthetic disease-modifying antirheumatic drugs (csDMARD)
therapy selection’

Figure 1. Summary of Research Process Table 1. Patient Demographics and Clinical Characteristics Table 2. FLS-Associated Genes Identified Within Synovial Signatures > Sample
> Patients had a mean (standard deviation, SD) age of 53.6 (16.63)

Gene Symbol Gene Name (95% CI: [21.0, 86.2]) years and were mostly female (67.9%) and
white (63.3%; Table 1)

Feature ATLAS: Location Reference

> However, biopsies require special training for clinicians and are semi-invasive for patients # of # of White. % | Female. %
atients | samples 1 © 1 ° :
> Blood-based tests are non-invasive and are a common procedure in clinical practice P P IL6 Interleukin 6 > Patients with RA were mostly seropositive (70%) and biologic-naive
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» However, prior efforts to capture synovial signals in patients with RA via blood have failed because - -
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> This study aimed to investigate synovium-specific transcriptomic signals in blood plasma by Featuris Healthy controls 29 66 42 3¢ 53.6 20-63 | 42.6 (12.15) COL3AT Collagen Type lll Alpha 1 Chain and synovial tissue of patients with RA and further mapped onto cell

employing a novel DNA capture platform to comprehensively analyze and characterize the molecular (el : types found within the synovium
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signatures in RA which differentiate from control samples derived from healthy individuals, patients Ankylosing spondylitis 13 13 84.6 30.8 28-66 50.5 (14.80) - > In the list of identified genomic features, 88.1% overlapped with
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generative joint disease, or a range of inflammatory conditions other than RA synovium pathway genes? and 30% with blood pathway genes
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> RA specimen collection and plasma separation: Pipelines Final set of
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» Plasma samples from patients with RA and inflammatory conditions were obtained from Bio- features : > The remaining 58 /o.Of the. features showed significant enrichment of
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Cell-free DNA (cfDNA) was extracted from a median of 1 mL of plasma using a proprietary ) " ) specific gene expression signatures in blood plasma of patients
protocol. Following isolation, cfDNA yield and quality were determined using the Qubit dsDNA TIMP3 Tissue Inhibitor Of Metalloproteinases 3 with RA
High Sensitivity Assay (Thermo Scientific) and Tapestation High Sensitivity D5000 Assay Figure 3. The Identified Set of Genomic Features Overlapped With the Known TGFB1 Transforming Growth Factor Beta > R aiife] e matto v dmes e shsines
(Agilent). Figure 2. Machine Learning Model Schema Synovial and Blood Pathway Genes TGFB2 Transforming Growth Factor Beta 2 and confirm the clinical utility of the developed classification system
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> Libraries were built using reagents from the KAPA Hyper Prep Kit and a modified library 5-Repeat
preparation workflow that depletes nucleosomal (canonical) fragments. Libraries were quantified
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» The epigenome atlas, comprised of 600,000 features, was evaluated using bootstrap methods. Make ' .
An extended feature matrix of coverage in Exons' and Transcription Factor Binding Sites (TFBS) predictions on Fit fuII.tralAnmg _
was constructed. A candidate list of genomic feature locations was generated using bootstrap test samples model with @ and 4
method that robustly differentiates RA from non-RA samples by aggressively thresholding the
separation of distributions at the 5th percentile of 1000 replicates.
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» A machine-learning model was trained using 5 times repeated 10-fold cross validation. The across repeats
final list of genomic features was compared to the published list of synovium pathway
transcriptomics based on synovial fluid samples.2
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