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‘Limitations of Conventional Serological Diagnostics

Indirect ELISA
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Limitations

* Non-specific binding

» Cross-reactivity

« Semi-quantitative (“titer” vs concentration)
» Challenges with inter-lab standardization

* No multiplexing (IgG1, 1gG2, 1gG3, 1gG4)

Interpretation of results

 Diagnostic specificity of 60 FDA-authorized COVID-19
serological tests is ~99.3%

 This allows for testing populations with COVID-19
prevalence >6%

 To achieve 90% PPV during early stages of pandemic

(~0.1% prevalence), serological tests require diagnostic
specificity of 99.99%




‘Serological Diagnostics by Proteomics
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Advantages

 Direct measurements (lower non-
specific binding)

 High selectivity (low cross-reactivity)
 Absolute quantification (ng/mL)
 Standardization

« Multiplexing (IgG1, 1gG2, 1gG3, IgG4)




Human immuno globulins

VL lgG1 IgG2 IgG3 IgG4 IgE

¥ Y X

GPSVFPLAPSSK GLPAPIEK WYVDGVEVHNAK

VH

AVHEAASPSQTVOR

IgAl IgA2

o =88 Y

DASGVTFTWTPSSGKASGATETWTPSSGK |g D

Allotypes and variants
were excluded (gnomAD) APDVFPIISGCR

YVTSAPMPEPQAPGR




‘Assay design: Simplicity and Throughput
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Rational Design: RBD-Ig(Gl1 is a top combination

IA-Mass Spectrometry Indirect ELISA
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‘Diagnostic performance: 1gG1, IgG3, IgAl, IgM
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Positive convalescent (N=29), negative pre-2019 (N=12) and PBS controls (no RBD antigen). Analytical CVs ~3%. Dash lines represent limits of detection.
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Validation of diagnostic performance by IA-MS
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'Next Steps: Antibody Sequencing by MS
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‘Lessons Learned

 RBD-1gG1 is a combination with the highest diagnostic performance

* 400 ng/mL IgG1 cut-off provides 99.3% specificity at 88% sensitivity

* |gG1/IgM/IgA1 multiplexing provides ~100% specificity at 96.3% sensitivity
* |gG1 levels in COVID-19 convalescent plasma may reach ~5,000 ng/mL

 “Gold standard” assay based on MS could enable inter-hospital
standardization (ng/mL) using stable quantifiable synthetic peptide standard

« Throughput is ~700 samples/week
« Comprehensive investigation of immune response (IgG1, 1gG3, IgAl, IgM)
* MS sequencing: engagement of V(D)J genes (precision immunology)

Bottlenecks
* High cost of samples available for research (200$ per 1 mL sera)
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