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Abstract In order to study the role of CRISPR/Cas system and its related protein Cas2 ( TTE2657) in thermal adap—
tation of Thermoanaerobacter tengcongensis a prokaryotic recombinant plasmid pET28a: cas2 was constructed and
Cas2 protein was expressed in E. coli BL21. Cas2 was used to predict and analyze the basic physicochemical proper—
ties amino acid homology spatial structure and protein interaction network combined with bioinformatics software.
The results showed that the prokaryotic expression vector pET28a: : cas2 was successfully constructed and Cas2 was
expressed in E. coli BL21. The molecular mass of Cas2 was 9.9 ku mainly in soluble form. qRT-PCR showed that
cas2 mRNA was highly expressed at 60 C and 75 °C; and bioinformatics analysis showed that the complete ORF of
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cas2 was 264 bp in length and encoded 88 amino acids. Among them the contents of Tle( 14)  Ser( 14) and Phe( 12)
were higher and the isoelectric point was at 9.31 and there was no transmembrane structure. The secondary spatial
structure of the protein was mainly a-helix irregular coil and Bfolded. The protein interaction prediction network
showed that Cas2 interacted with the most of the family proteins Cas3 Cas5 Cas7 and others. Phylogenetic tree analy—
sis showed that the gene cas2 of T. tengcongensis had the highest homology with Bacillus anaerobic BTM1. And the
cas2 coded protein of T. tengcongensis was a hydrophilic protein that could efficiently express in prokaryotic systems.
This study has some instructive for the study on thermal stability mechanism of thermophilic proteins.
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Table 2 Biological characteristics of cas2 gene and encoded protein
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Fig.4 Hydrophobicity analysis and prediction of transmembrance structures of Cas2 protein of Thermoanaerobacter tengcongensis
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A: Analysis of hydrophilic/hydrophobic properties of Cas2; B: Prediction of transmembrance structures of Cas2
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Fig.5 Prediction of secondary structure of Cas2 protein in Thermoanaerobacter tengcongensis
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A: represents the alpha helix; B: represents beta fold; C: represents beta turn; D: represents the Random curls
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