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Clonal expression and bioinformatics analysis of CysE and CysK proteins of Clostridioides dif ficile
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Objective  The physicochemical properties, three-dimensional structures and protein interactions of the
Clostridioides difficile cysteine synthesis proteins CysE and CysK were analyzed, and these two proteins were cloned,
expressed and purified. Methods  Physicochemical properties of CysE and CysK proteins were predicted using
ProtParam, transmembrane structural domainswere analyzed by TMHMM, protein signal peptide were analyzed by
SignalP, three-dimensional structure of proteins were predicted by SWISS-MODEL, and protein interactions information
were analyzed by STRING. The target gene cysE and cysK were cloned into pET-32a and pET-28a vectors, respectively,
fused with His-tags to express the target proteins through the E. coli expression system,and then tested for expression
purification. Results The CysE protein had a total of 196 amino acids (AA) ,no transmembrane region,a signal peptide
sequence of nil, fair hydrophobicity, and two disordered fragments. The CysK protein had a total of 302 AA. no
transmembrane region, a signal peptide sequence of nil, fair hydrophobicity, and five disordered fragments. The two
proteins showed a total of 4 secondary structures of a-helices, ~sheet layers, -turns and random curls. The secondary
structure of CysE consisted of a total of 5 a-helices.15 B-sheet layers,10 B-turns.and 19 random curls;the CysK consisted
of a total of 15 a-helices, 16 B-sheet layers, 16 B-turns,and 26 random curls. The protein interactions prediction showed
that CysE and CysK were involved in protein synthesis and metabolic pathways of the strain, mainly referred to cysteine

synthesis pathway,methionine synthesis,and sulfur metabolism pathway. The recombinant expression vectors pET-32a-
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cysE and pET-28a-cysK were successfully constructed, and SDS-PAGE electrophoresis was carried out after the

optimization of protein-induced expression conditions. The results showed that the molecular weights of the two proteins

were 38 ku for CysE, 34 ku for CysK, respectively, and the purity of the two was greater than 85%. The final

concentration of CysE recombinant protein was 0. 8 mg/ml,and the concentration of CysK recombinant protein was 1 mg/

mL. Conclusion

In this study, the bioinformatics analysis of the proteins of CysE and CysK of C. dif ficile was

carried out and recombinant proteins of two genes were successfully constructed and expressed,which provided a basis for

further exploring the relevant mechanisms of the pathogenicity of C. dif ficile.
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the secondary structure of CysE and CysK proteins
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CysK 105 (34.77%) 60 (19.87%) 33 (10.93%) 104 (34.44%)
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A Schematic representation of the tertiary structure of CysE
protein B Schematic representation of the tertiary structure of CysK
protein
Fig. 1 Schematic representation of the predicted tertiary
structure of CysE and CysK proteins
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) & R HE B 500 43 B
2 CysEMEHREESWTE
A Predicted interaction network diagram of CysE protein with
other proteins B Predicted gene alignment analysis of CysE protein

Fig.2 Schematic diagram of protein interactions analysis of CysE
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A Diagram of the predicted interactions network of CysK proteins
with other proteins B Analysis of the predicted gene alignment of
CysK proteins
Fig.3 Schematic diagram of protein interactions analysis of CysK
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Fig. 4 cysE and cysK gene PCR amplification and plasmid double

enzyme digestion identification electropherograms

MEHIFS ELEHEHITHILE. RH 0.5
mmol/L i IPTG.15 CiE R KK 24 h, RXGFHH
B 2B e, B O AR LTE 4 AKTA 4ifb {17

afifl, SR 5 47 SDS-PAGE HLJk, 45 % WL & 5 Fiw .
B AN E W) 4 F 8245 5 8 CysE 38 ku #l CysK 34 ku,
THMEiERT 85%. M E RS R BIR,HBAEN
CysE FAHEHWE N 0.8 mg/mL,CysK HAHEHM
WEEH 1 mg/mL,

CysE MW CysK

130.0 | a
100.0 |

72.0 |
55.0 |

130
37.0
25.0
15.0 |

Bl 5 CysE #1 CysK EHZE B SDS-PAGE Rk E
Fig. 5 SDS-PAGE electropherogram of CysE and CysK recombinant proteins
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