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Abstract

Clustered regularly interspaced short palindromic repeats and its associated protein or CRISPR-Cas
systems are valuable genetic targets for bacterial phylogeny analysis in epidemiological studies. In this
study, the genomic data of 800 sequences of Clostridium botulinum strains from the National Center for
Biotechnology Information (NCBI) database was collected and the occurrence and variety of the
complete CRISPR-Cas systems and its spacer and repeat sequences evaluated in the genomes recorded
for these bacteria with the in-silico method. Also, the secondary structures of repeat sequences were
predicted based on the minimum free energy (MFE) algorithm. According to the results, from the 526
genomes with complete CRISPR-Cas array, 306 strains (58%) had Cas genes. Subtypes I-B, I-D, 1I-C,
I1I-D, and III-B were identified in these arrays. The findings also revealed that Cas 6 is the main protein
produced by expression module genes in the studied CRISPR-Cas systems, and diverse Cas proteins are
produced by the adaptation and interference modules in these arrays. The average length of spacer and
repeat sequences in CRISPR arrays was 30-35 and 30-36 bp, respectively. Moreover, the prediction of
secondary structures of repeat sequences showed that subtype II-C, with longer stems than other subtypes,
tends to form more stable RNA secondary structures.

Keywords: Clostridium botulinum, CRISPR-Cas, Genome Mining, Repeat Sequence, Spacer Sequence.
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