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Next-generation sequencing (NGS) for immune repertoire profiling has become a powerful tool for understanding the role of
the adaptive immune system in health and diseases. Here, we integrated unique molecular identifiers (UMIs) into our
SMART® technology to detect genuine low-frequency clonotypes in the variable regions of B-cell receptor (BCR) and T-cell
receptor (TCR) transcripts. UMIs were used to preserve quantitative information of the repertoire by removing
PCR/sequencing errors. More than 90% of reads were on-target, and the high-frequency clonotypes remained consistent
among the technical duplicates within the range of 10 ng—1 pg of PBMC RNA input. Using UMIs, rare RNA transcripts could
now be detected in a linear fashion when diluted down to a relative concentration of 0.001% in PBMC RNA. We also
developed a software tool (Cogent NGS Immune Profiler) to generate detailed stats for sequencing reads, clonotypes, UMIs,
and mapping rates as an output from sequencing data. This updated version of our immune profiling kit is designed to be
compatible with any Illlumina sequencing platform. Thus, our high-throughput immune profiling technology can be applicable
for understanding protective or pathogenic immune responses against COVID-19 infections. These methods could also
serve as tracking the effectiveness of potential vaccines.
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