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Genetic analysis of COVID-19 patients with persistent SARS-CoV-2 infection.

Kenshiro KUROKI?, Shota YOKOTA?, Maya ISOGAI?, Akane NEGISHI?, Arisa AMANQ?, Hiroyuki ASAKURA?,
Miyuki NAGANOQ?, Sachiko HARADA?, Ryota KUMAGAI?, Ai SUZUKI? Mamiyo KAWAKAMIZ,
Fumi KASUYA?, Yurie KITAMURA?, Hitoshi ITO? Yu YAOITA?, Michiya HASEGAWA?,
Takushi FUJIIWARAZ, Hirofumi MIYAKE?, Mami NAGASHIMA?, and Kenji SADAMASU?

Since the novel coronavirus disease (COVID-19) pandemic began in various parts of the world in 2020, epidemic waves have
intermittently occurred with the emergence of a series of variants, such as Alpha, Delta, and Omicron. However, the end of the
epidemic has yet to be seen. In particular, substrains derived from the Omicron possess amino acid mutations that have the ability to
evade protective immunity and neutralizing antibodies from vaccination. Studies have pointed out that the emergence of such variants
were likely to occur due to persistent infections in immunocompromised patients. In this study, clinical samples from two COVID-19
patients with long-term persistent SARS-CoV-2 infection were used for whole-genome analysis via NGS to investigate mutations
caused by persistent infections. Our results showed that the frequency of SARS-CoV-2 gene mutations can be estimated to be around 2
bases per month, but mutations occurred at a faster rate with persistent infection. In addition, the amino acids acquired by persistent
infections were mutations with high escape ability that most Omicron substrains possess. For this reason, persistent infections with the
Omicron variant of SARS-CoV-2 in immunocompromised persons can easily create amino acid mutations with high immune escape
ability, thereby generating new variants.

Keywords: SARS-CoV-2, COVID-19, persistent infection, NGS, mutation
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