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IgM, IgG AND IgA ANTIBODY REPERTOIRE IN PATIENT WITH SEVERE
DISEASE WHO SUCCUMBED TO SARS-CoV-2- INFECTION

ABSTRACT
Objective
SARS-CoV-2 that causes coronavirus disease (COVID-19) has claimed more than 2.32
million lives globally and continues to remain a public health challenge. Currently, limited
knowledge exists on potential immune markers that are associated with COVID-19
disease severity or recovery ins disease 2019. Here, we elucidated longitudinal evolution
of SARS-CoV-2 antibody repertoire in patients with acute COVID-19 using gene fragment
phage display library (GFPDL) generated using the spike protein of SARS-CoV-2 and
surface plasmon resonance (SPR) technologies.
Results
Differential kinetics was observed for immunoglobulin M (IgM)/IgG/IgA epitope diversity,
antibody binding, and affinity maturation in “severe” versus “mild” COVID-19 patients.
Epitope profile of IgG identified using GFPDL encompassed immunodominant sites in the
spike protein fusion peptide and receptor binding domain (RBD) in patients with “mild”
COVID-19 who recovered early, compared with “severe” COVID-19 patients. In the case of
“severe” disease, high-titer IgA antibodies were against RBD, and high levels of
inflammatory cytokines/chemokines (IL-6, IL-8 and MCP-1) especially in patients who
succumbed to SARS-CoV-2 infection were observed. Those patients with “mild” COVID-19
showed an increase in antibody affinity maturation to prefusion SARS-CoV-2 spike that
associated with faster COVID-19 disease resolution. This study revealed antibody markers
associated with disease severity and resolution of clinical disease that could inform
development and evaluation of effective SARS-CoV-2 vaccines and therapeutics.
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Graphical distribution of representative phage clones with a frequency of >2, obtained after
affinity selection for IgM, IgG and IgA antibodies. The horizontal position and the length of
the bars map the peptide sequence displayed on the selected phage clone to its homologous
sequence in the SARS-CoV-2 Spike protein. The thickness of each bar represents the
frequency of repetitively isolated phages.

•

Increased RBD or FP epitope recognition by IgG antibodies in mild patients compared
with severe patients, with sustained high levels of IgA antibodies.

•

Higher antibody affinity maturation to prefusion spike in the case of mild disease
associated with a decrease in clinical symptoms in COVID-19 patients.

•

Severe COVID-19 disease was characterized by high serum IgA, lower affinity maturation
to prefusion spike protein and high levels of inflammatory cytokines.

•

In depth immune profiling can aid in the identification of immune markers of disease
severity.

•

Evaluation of such qualitative and quantitative antibody characteristics following
vaccination or infection can help in the development of effective countermeasures
against COVID-19.
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Elevated levels of cytokines and chemokines in patients with severe COVID-19
compared to mild disease.

SIGNIFICANCE OR IMPLICATIONS OF THE FINDINGS
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