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Abstract Objective: To understand the genomic polymorphisms of Salmonella typhimurium isolated in

different periods. Methods: Solexa high-throughput sequencing technology was used to sequence the whole
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genome of 12 strains of S. typhimurium isolated in 1954-1980 and 2018-2020. Based on the genomic sequences
of these strains, the multi-locus sequence typing (MLST) analysis was conducted. The gene function of the
genomes of the sequenced strains were annotated using bioinformatics software, and those predicted virulence
genes, resistance genes, insertion elements (IS), prophage and CRISPR sequences were analyzed comparatively.
Based on comparative genomic analysis, the pan-genome and core genome accumulation curves were fitted.
The phylogenetic evolutionary tree was constructed with published representative strains from other countries.
Results: There was no significant difference in the whole genome sequence of the chromosomes of 12 strains
of S. typhimurium isolated in different periods, which was about 4.8 Mbp. A total of five distinct MLST types
were found, among which ST19 was the predominant (66.6%). The annotation results shows that each strain
contained a large number of (>20) drug resistance genes. It was also found that the number of virulence genes,
IS, prophages and CRISPR sequences varied among the genomes of different strains. Comparative genomic
analysis confirmed that the core genome of S. typhimurium was relatively stable, while the pan-genome contains
continuously increasing and highly variable genes. The phylogenetic tree revealed that 15 isolated strains
from different periods and countries formed three different evolutionary branches, and the molecular evolution
clustering had no obvious correlation with isolation time and region of these strains. Conclusion: The complete
genome sequences of 12 strains of S. fyphimurium isolated in different periods were analyzed, and there were
no obvious correlation between the genomic data and molecular evolution of these strains isolated in different
periods. These results not only laid a foundation for the subsequent studies on the drug resistance mechanism and
genetic evolution of S. typhimurium, but also provided scientific data support for the regulation of standard strains.

Keywords: Salmonella typhimurium; whole genome sequences; virulence genes; drug resistance genes
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2.3 CRISPRs
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