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The overall goal is to identify natural anti-SARS-CoV-2 protective responses in hospitalized and non-hospitalized COVID
patients by tracking antibody specificity and quality. In this broad cross-sectional study, convalescent plasma collected at
three- and six-months post-infection were diluted and individually screened using a Biacore S200 instrument by injecting
aliquots over sensor chips derivatized with spike RBD, S1 and S2. We measure both diffusion-limited and kinetic binding of
antibodies from each aliquot on surface densities of 50 RU/kDa and alternating flows of 5 and 50 uL/min. Calculated
concentrations indicate immunodominance of RBD, as previously reported, but also significant responses to other epitopes
on S1 and S2 (slide #4 ). The assay is designed to test the hypothesis that antibody target specificity and abundance are
indicators of the immune response, while changes in antibody quality described by binding kinetics, affinity maturation and
subclass switch indicate immune durability and correlate with pseudovirus infection inhibition potency. Biosensor-based
micro-affinity purified polyclonal antibodies from convalescent plasma will be tested to determine the antiviral potency of
domain-specific fractions in pseudovirus neutralization assays in vitro. We speculate that block of immunodominant epitopes
on RBD, S1 and S2 exposed at different stages of infection can translate into antibody-driven receptor binding inhibition and
hindrance of spike conformational changes that lead to fusion and viral entry. 1
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Spike-domain reactivity of COVID-19 convalescent plasmas
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• COVID-19 convalescent plasmas were obtained under informed
consent at Chestnut Hill and Reading Hospitals (Tower Health, PA,
USA)

• Goal: detect polyclonal antibodies in the infected patients based
on S protein recognition by SPR

• Control plasma: pre-pandemic collection of controlled HIV-1
positive healthy donors on ARV
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Hypothesis: antibody quality correlates with SARS-CoV-2 neutralization potency and clinical outcomes



SPR assay design, principle and setup

Based on partial mass transport limited (MTL) with RBD, S1 and S2 domains seen in A at density 50 RU/kDa

Analysis of polyclonal antibody (Pab) epitope specific concentration (dR/dt=kt*C) and kinetics (dR/dt= ka*C*Rmax). Where R is in 
RU, C is the concentration, kt is the mass transport constant and ka, the kinetic rate constant. It uses 25 µL plasma sample 

At flow 5 µL/min, (dR/dt) shown in B were translated to concentration using specific mAb standards

At flow 50 /min, ka was calculated globally based on measured concentrations, curvature of profiles, as shown in B, and mAb Rmax
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Plasma samples 
diluted 1/40 in PBS-P 
0.05%) and 20 
mg/mL CM-Dextran
25°C

flow 5 or 50 uL/min

BA Experimental conditions S200 Biacore instrument Raw data, sensorgrams description

CM5 sensor

flow 5 µL/min 5

flow 50µL/min 5



C Affinity and contact time 

Post-infection time influence on PAb quantity and quality
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Polyclonal Antibody Recovery

two fractions were recovered per domain: 

a weakly bound, gentle Ag/Ab Elution Buffer (Pierce, near-neutral, high-salt pH 6.6), and a 
strongly bound fraction recovered using HCl pH 2, immediately neutralized in Tris 

Recovery is dependent on plasma Pab concentration,  7-15 µg yield/S2 and S1 domain will be 
tested in pseudovirus domain specific infection inhibition and inactivation
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Biosensor-based micro affinity purification 

A Surface Prep Unit B Fluidics description



Conclusions:
• SPR-based methodology was optimized to detect quantity and quality of antibodies targeting RBD, S1 and/or S2 

proteins of SARS-CoV-2 virus in human plasma 3 and 6 months after patients were infected.

• Combined with other immune-marker's detection, antibody quality would help predict clinical recovery and improve 
our understanding of vaccine protection.

Future directions: 
• Additional COVID convalescent plasma samples will be analyzed for SPR detection to gather sufficient data to be 

evaluated with clinical data to accept our hypothesis and extend this SPR analysis to vaccine efficacy analysis

• Recovered domain specific polyclonal antibody fractions will be used in neutralization assays. 
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