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Genomic characteristics of SARS-CoV-2 imported from overseas via the Fuzhou customs district
HUANG Zhi-miao' , ZHENG Hui’, LIN Qi', CHEN Wei', ZHENG Ying-xiang' , WANG Yu-ping’,
WENG Yu-wei' (1. Fujian Provincial Center for Disease Control and Prevention, Fujian Provincial Key

Laboratory of Zoonosis Research s Fuzhou 350012 ,China ;2. Fuzhou International Travel Healthcare Center) ™™

Objective  To investigate the genomic characteristics and mutations of imported SARS-CoV-2 strains,
provide the genomics evidence to trace the potential source of SARS-CoV-2 viruses in the later work of COVID-19
epidemic prevention and control,the viral genomes from COVID-19 cases imported via the Fuzhou customs district were
sequenced. Methods Throat swab specimens from 209 COVID-19 cases imported via the Fuzhou customs district were
collected and rechecked by SARS-CoV-2 real-time RT-PCR before sequencing. The targeted genome amplification method
was combined with Ion Torrent S5 next-generation sequencing (NGS) technology to perform the whole genome
sequencing. This study used online analysis platforms and sequence analysis software to classify the viruses, analyze
mutation sites in the genome and construct the phylogenetic tree. Combined with the epidemiological data of the cases,the
analysis results of the sequences could further verify the source of the viruses. Results Thirty genome sequences of
SARS-CoV-2 were successfully obtained from imported cases via the Fuzhou customs district from May 2021 to April
2022. The complete genomes of the viruses were 29 633—29 886 bp in length, with coverage of 98. 54 % —99. 98% and a
nucleotide mutations number of 24 — 71 compared with the Wuhan reference strain (NC_045512. 2). The results of

Pangolin classification showed the sequenced genomes belong to R. 1 lineage(1/30) , Alpha variants (B.1.1.7,3/30),Beta
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variants (B. 1.351,2/30) ,Delta variants (B. 1.617.2,3/30) and Omicron variants (B. 1.1.529,21/30) respectively,after
January 2022 the sequenced genomes were all Omicron variants and classified as BA. 1 or BA. 2 subvariants. Nucleotide
mutation sites were distributed inconsistently throughout the whole genome,and more mutation sites in the S gene(4 —
31),ORFla gene(3—19) ,ORF1b gene (3—8),and N gene(1—7). This study found eight non-characteristic amino acid
mutation sites in the spike protein;the remaining mutation sites were all characteristic mutation sites (Mutations with >
75% prevalence in one lineage). The analysis of the nucleotide phylogenetic tree showed the sequences of imported viruses
were similar to the circulating strains in the region of origin.  Conclusion In this study, the whole genomes of SARS-
CoV-2 from thirty COVID-19 cases imported through the Fuzhou customs district were sequenced. These imported

SARS-CoV-2 strains had different nucleotide mutations among different lineages, resulting in characteristic and non-

characteristic amino acid mutations. It could provide the genomics evidence to trace the potential source of the SARS-

CoV-2 virus for the prevention and control of the COVID-19 epidemic.
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Fig. 1 The genomic distribution of nucleotide mutation
of 30 SARS-CoV-2 strains from imported cases
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Fig. 2 The amino acid mutations of spike protein in the 30
SARS-CoV-2 strains derived from imported cases
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