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Background: Autoimmune diseases affect over 50 million Americans and have rapidly rising incidence. The presence of multiple specific autoantibodies can often predict Second generation isotype-specific bridging serology assays to detect
disease onset in at-risk individuals [e.g. type 1 diabetes (T1D), systemic lupus erythematosus, celiac disease], and assist in distinguishing disorders with similar clinical the T1D-relevant IAA, pro-IAA, ZnT8A, GADA, and IA2A reactivities were s o | m me |omus now|Zaow wee| dwe 4 | % w0 | mo by | ow | W e |sew | @ om
features (e.g. T1D versus type 2 diabetes). In an ongoing study to assess the feasibility of developing highly sensitive and specific multiplexed antigen-bridging serology panels further optimized and combined with newly developed assays to e m | 1w s | e e | s | m  ud | @ w7 | s | s me | w | a5 | sm s
for detection of autoimmune biomarkers, the MSD® MULTI-ARRAY technology is being used to produce research-use assays for detection of T1D, other organ-specific measure autoantibodies to Transglutaminase (TGA, celiac disease), 0 EEECIECEE NIRRT R AR R N R
autoimmune disease, and connective tissue disorder biomarkers. First generation multiplexed assay panels developed to detect T1D autoantibodies to glutamic acid Deamidated Gliadin Peptides (DGPA, celiac disease), Thyroglobulin
decarboxylase (GADA), insulinoma 2 (IA2A), and insulin (IAA), as well as markers relevant to celiac disease, autoimmune gastritis, and thyroid disease, were previously tested (TGBA, autoimmune thyroid disease), 17-Hydroxylase (17-OHA, R N B e R N A -
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using assay proficiency evaluation samples from the Islet Autoantibody Standardization Program. In those studies, the MSD T1D-relevant assays performed comparably to Addison’s disease), Jo-1 (Jo-1A, polymyositis), and Intrinsic Factor (IFA, mosm | m wm | am o w | e | e oo |uwm T |ugw oo | @ |l am | o | smo s
existing assays, with the advantages of low sample requirements for multiplexed detection (<25 uL needed for detection of up to 10 biomarkers), high throughput, and no pernicious anemia). These assays were multiplexed in panels based on wiw o | e | mes s | 32323
radioactivity [Mathew et al. (2016) Diabetes 65(Supplement 1):A431-A440, 1673P]. In the current phase of the project, next generation assays have been developed using assay compatibilities and required sample dilutions. Samples were 16l | 105 12 | 401 A7 | weis aoss | o6 o4 | % 1e | 7 aworz| % w0 | e e | s S | w1
MSD's ultrasensitive assay format to enhance multiplexed detection of autoimmune disease-related reactivities with the additional capability to discern autoantibody isotypes. tested for IgG and IgA reactivities in duplicate, using less than 50 pL of s s | s | m@ i |iem vE | uw wi| m | e dm | w o | @ s | imoum| om o
Objective: The objective of the study was to compare performance of the first and second generation MSD bridging serology assay panels in a 96-well plate, high throughput each serum sample for all measurements. B | G e | e A | caww sa | swm o oow | moom | woow | 8w omo m e | n
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measurement of T1D and comorbid disease markers. The second generation assay was formatted for detection of IgG reactivities, but can easily be formatted for detection of The serum samples from the University of Florida used for testing were:
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Results: Preliminary data show that assay sensitivities/specificities improve from 65%/100% to 91%/96% (IAA detection), 57%/100% to 70%/92% (GADA detection), and characterized for individual reactivities (levels of other reactivities and Lm0 | sew o9 e e | Gos 259 | @ omo|woso | W | e uw e w| o s
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pro-insulin autoantibodies (pro-IAA) and zinc transporter 8 (ZnT8) that demonstrated initial specificity/sensitivity values of 96%/100% and 22%/92%, respectively. Two or more — 16 positive samples each for IAA (University of Florida in-house AR AR EE AR $ LR R R AL R R e iR
T1D reactivities were detected in eighteen of the twenty-four T1D samples tested and in one of the twenty-five normal samples screened. macro-IAA RIA), GADA (Kronus RIA), and IA2A (Kronus RIA) o pow | i | o o [ o | aue o | mv sws | | o | ows ou |dm e | 8w
Conclusion: The sample-sparing ultrasensitive multiplexed MSD autoantibody assays significantly enhance the ability to identify samples containing multiple autoimmune — 18 ZnT8A positive samples (Kronus ELISA) G| w o @ | we | W @ | m | on % | % w mo ow im @ | m m W o
reactivities, with the capability to distinguish specific antibody isotypes, while retaining the high specificity of the bridging serology assay format. — 10 positive samples each for TGA (Kronus RIA), Thyroid Peroxidase e e s N | || e e e e
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MSD’s electrochemiluminescence detection technology uses SULFO-TAG™ labels that emit light upon electrochemical stimulation initiated at the electrode surfaces of intensities observed spanning 3-4 orders of magnitude. Sample signals ®ogmlw | W ) W % ) W SISO 0 e WL L s L T 1M
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The bridging assay format is used to detect antigen-specific autoantibodies in serum samples. This method uses autoantigens labeled with either detection or capture tags. The percent of samples positive for each marker (IgG, IgA, or combined = m | | e | s o | m ows | m oM | @ o | % | m o | we @ | o
Antigen-specific antibodies must bind to both species of antigen to obtain signal, ensuring improved assay specificity. Using U-PLEX® technology, we combine the isotypes), in each sample subset are summarized below. The percent of i s | w1 | Lo ome | 1w 7er | me w2 | o ue | & s | » s | o7 am | we | m m
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performance advantages of the bridging format with the sample-sparing advantages of MSD multiplexed assays. Simultaneous detection of multiple autoantigen reactivities samples with multiple T1D markers is shown for each sample subgroup. S o s @ | dm La ) BE & G| = B @ s e W) B e G g e
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cohort. The current generation of assays incorporates an op.tlmlzed assay form.at.anql adds the gblllty to dlstlngu§h an.tlbody Isotypes. Preliminary data were generated using sositive positive positive positive positive positive positive 0! 88 % 6 686 0 083 36 6 3 0 88 6 1;031 3 98 83 8 9
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Isotype-specific MSD bridging serology assays can be multiplexed with minimal effects on assay performance. Data are shown for the 1gG, IgA, and IgM GADA reactivities - |gGg 53 = 33 £5 0 10 30 5
tested in singleplex, or multiplexed with 1AA, pro-lAA, and ZnT8A, using commercially purchased normal and T1D serum samples. | GIgAI . gg % gg gg 8 gg :1;8 g These results show promise for the utility of the MSD second generation autoimmune disease
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Dashed lines in the figures below denote assay cutoffs determined as median signal of normal samples + 2.2 x interquartile range (IQR). 10G 53 78 7 a1 0 0 30 c biomarker panel in assessing multiple reactivities in small amounts of precious samples during
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