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@ Introduction

COVID-19 is a viral illness caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). SARS-CoV-2 codes for various structural proteins, including the c. Parallelism & Prozone Effect

highly immunogenic Spike protein (S) and the Nucleocapsid protein (N) that plays a key role in virus transcription and assembly. Following the emergence of the virus, a Parallelism and the presence of a prozone effect in human sera were assessed in 8 individual donor samples. Each sample was tested in serial dilutions to yield an 8-point
wide range of serological tests were developed to estimate its seroprevalence, guide booster vaccinations, and select patients for anti-SARS-CoV-2 antibody therapies. titration (i.e., 100, 625, 1,250, 2,500, 5,000, 10,000, 20,000, and 40,000-fold dilution). The dilution-adjusted concentrations across the dilution series were assessed to
Serological analysis is also an essential tool for understanding the immune correlates of protection against future COVID-19 waves following natural infection or evaluate SARS-CoV-2 IgG detectability and to characterize matrix interferences. Percent recovery was measured as the mean concentration at each dilution relative to the
vaccination. Despite a rapid increase in the number and availability of serology assays that can detect antibodies against SARS-CoV-2, there is limited knowledge about mean concentration at 5000-fold dilution. Good dilution linearity was observed between 625 to 40,000-fold dilutions in the Spike panel and 2,500 to 20,000-fold dilution in the
the performance and validation status of these assays. In addition, most are low throughput and only measure response to a single antigen, limiting their utility in capturing RBD panel (%Recovery range £30% is highlighted in green). The Hook effect was observed in a few serum samples at 100-fold dilution.

the breadth of antibody responses to SARS-CoV-2 and its variants.
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Herein, we present validated, quantitative, multiplexed serology assays for the Nucleocapsid protein and key variants of SARS-COV-2 Spike and its receptor-binding SARS-CoV-2 | SARS-CoV-2Spike |  SARS-CoV-2 | SARS-CoV-2Spike | SARS-CoV-2 Spike | SARS-CoV-2 Spike | (B.1.617.2; AY.4)Alt | SARS-CoV-2 Spike | SARS-CoV-2 Spike | SARS-CoV-2 Spike
domain (RBD) across two panels. The assays utilize 10-spot, 96-well plates coated with SARS-COV-2 antigens and an electrochemiluminescent (ECL) detection system to Assay Spike (BA2.12.1) Nucleocapsid (BA.2.75) (BA2) (B.1.1.529; BA1) Seq 2 (B1.1.7) (B.1.351) (BA.5)

: ; . . . . . : : %Recovery Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range
simultaneously detect IgG antibodies to SARS-CoV-2 Spike and RBD variants, including Alpha, Beta, Delta, and Omicron, in human serum. The panels were evaluated for 100 6 119100 1 97 1 65413 | 42 | 1297 | 162 1 81402 | 135 | 97191 | 158 | 103268 | 158 | 33506 | 82 | 33134 | 120 | 76211 | 99 | 75112
accuracy, precision, analytical sensitivity, specificity, dilution linearity, and short-term stability. Clinical sensitivity and specificity were assessed using human serum from 625 9 | 74112 | 102 | 89112 | 91 | 69107 | 102 | 9315 | 106 | 98122 | 114 | 100125 | 113 | 82143 | 104 | 89119 | 102 | 97-10 | 104 | 90-112

: - - TRgE : - - : - - - - Dilution | 1,250 | 103 | 94-108 | 102 | 90-120 99 93105 | 102 | 99111 | 103 | 99114 [ 127 [ 100-232 | 107 | 93-119 105 | 95117 | 102 [ 98108 | 104 | 100-116
prepandemic samples. The validated assays accurately quantify IgG antibodies against RBD, Sp||§e protein, Nuclgocaps,ld protein and key variants of Spike protein (BA.2, cacior [ 2500 T 101 [ROREEN 101 MEEUER oz (MicHom 10t MCEm 100 MR ro: MW o1 98106 100 T oot1e T 98 T oat01 o7 1 o410
BA5, BA.2.12.1, BA.2.75, B.1.1.7, B.1.351, B.1.617.2; AY.4 and B.1.1.529; BA.1) and RBD (Omicron; BA.1, Omicron; BA.2, Alpha, Delta, Beta, BA.2.12.1, BA.2.75 and (Serum, | 5,000 | 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
BA.4; BA.5). The multiplex SARS-CoV-2 ECL serology assays allow for sensitive, high throughput, and simultaneous measurement of IgG levels to multiple antigens in n=6) 1 10.000 | 100 TR o0 (R 100 AR 101 RREli 101 BRI (100 Rl o0 RS 100 R 101 SRS 100 il

. : : : . . 20,000 | 99 90-106 99 92-105 99 94-103 | 103 | 95106 | 100 | 97-103 99 89-107 95 85-102 99 91112 | 102 | 96-108 | 100 | 93-112
human sera, supporting its use in assessing exploratory endpoints for clinical trials. 40000 | 103 | 85108 | 107 | 91116 | 100 | 73109 | 112 | 96115 | 104 | 98119 | 107 | 95142 | 100 | 77-122 100 | 90-111 | 106 | 85113 | 101 | 85112
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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 Dilution Factor| 2,500 | 88 | 69105 | 8 | 66107 | & | 73114 | 89 | 71108 | 90 | 71108 | 90 | 79105 | 87 | 71116 | 87 | 71107 | 8 | 62113 | & | 74-108
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40000 | 143 [ 87-224 | 139 | 100-203 | 124 84-157 164 | 108-287 | 148 | 85244 | 127 | 93150 | 123 | 84-164 | 170 | 119-273 | 142 | 90198 | 123 | 93-153

Electrochemiluminescence Technology

® Minimal non-specific background and strong responses to analyte
yield high signal-to-background ratios.
® The stimulation mechanism (electricity) is decoupled from the
response (light), thereby minimizing matrix interference.
LIGHT Measgigam™ Luminescence \ ® Only labels bound near the electrode surface are excited, enabling
non-washed assays.
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MULTI-ARRAY Plate

d. Selectivity

Selectivity was assessed in 10 individual human serum samples to evaluate matrix interference. In addition, 3 individual hemolyzed and lipemic human serum samples were
tested to evaluate impact of hemolysis and lipemia on the assay, respectively. Each sample was diluted 5,000-fold and spiked with a reference standard. Spiked and unspiked
samples were tested in duplicate. Spike recovery was calculated as measured concentration divided by nominal (endogenous and spike) concentration.
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