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Prokaryotic expression and purification of YaaA protein from Salmonella typhimurium and culture of
protein crystal
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Objective  The high-purity and conformational YaaA protein was obtained by a prokaryotic expression
system for Escherichia coli BL21 (DE3). The crystal screening of the protein was further carried out to lay the
foundation for its structural analysis and related functional research. ~ Methods The basic properties and solubility of
Salmonella YaaA protein were predicted by Expas. Then the homologous model of Salmonella YaaA structure was
established by SWISS MODEL, which based on the structure of the E. coli YaaA protein (PDB code: 5AC]) . The
structure Analysis of YaaA was used Coot and PyMol.. The yaaA gene was amplified from the genome of Salmonella by
PCR and then cloned into the prokaryotic expression vector pGl01 to obtain the recombinant plasmidpGl01-YaaA.
Subsequently,E. coli BL21 (DE3) was used to express the YaaA protein. The soluble expression of YaaA protein was
induced by IPTG and chloramphenicol after being cultured with DE3. Then the high purity YaaA protein was purified by
nickel ionaffinity chromatography.anion exchange column and molecular sieve gel chromatography column. YaaA protein
crystals were obtained by hanging drop meteorological diffusion method. Furthermore, the stability of YaaA protein was
determined by trypsin digestion test, and its core region was determined. Results The Salmonella YaaA protein
consists of 257 amino acids,its the relative molecular weight is about 30 ku,its isoelectric point is 5. 89,and there is no
signal peptide. According to bioinformatics analysis. YaaA may be a DNA binding protein. The yaaA gene was
successfully cloned into the pGl01 vector andexpressed soluble in DE3. The YaaA protein with high purity and uniform
morphology was obtained by chromatography,the relative molecular weight was about 30X 10%, the concentration was 6
mg/mL,and the purity was about 98%. YaaA is stable when the concentration of trypsin is less than 2 mg/mlL,and its

crystal culture conditions are as follows:0. 2 mol/L. Ammonium sulfate,0. 1 mol/L BIS-TRIS.pH 6. 5 Polyethylene glycol
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3350. Conclusion In this study. YaaA protein with high purity and single conformation was obtained by prokaryotic

expression,affinity chromatography and gel filtrationchromatography. The protein has good stability and can be used for

protein crystal screening,which lays a foundation for structural analysis and functional verification of YaaA.

GGG Y Salmonella typhimurium ; YaaA protein; Prokaryotic expression;Crystal cultivation; Protein stability
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Fig. 1 Protein surface electrification(A) and Protein Cartoon
Structure and 55 K and 63 R Rod Structure(B)
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Fig. 2 Identification results of different positive recombinants
by SDS-PAGE
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YaaA & B SDS-PAGE H ik 4 #7
M Protein Marker Ce Whole cell lysate of pGl01-YaaA/BL21
(DE3) S Cellular lysate supernatant of pGl01-YaaA/BL21(DE3)
F  Non Ni*" binding protein of pGl01-YaaA/BL21 (DE3) E
Purified protein YaaA
Fig.3 SDS-PAGE electrophoretogram of YaaA protein after
induction byIPTG/IPTG chloramphenicol and purification
by NiZt affinity chromatography
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Fig. 4 Purification of YaaA protein by anion exchange column
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Fig. 5 SDS-PAGE analysis of protein yaaa after anion exchange
column purification chromatography
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Fig. 6 Molecular sieve purification of YaaA protein
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Fig.7 SDS-PAGE analysis of YaaA Protein Purified

by Molecular Sieve
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Fig. 8 EMSA gel Red staining(A) and brilliant blue staining (B)
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Ji§ Hampton Research & & 55 37 ik 7 & #* 17
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Ammonium sulfate, 0. 1 mol/L BIS-TRIS pH 6. 5,
25% (w/v) Polyethylene glycol 3350 &4 WL E|H
aARAC . TEIZ AR T AT Z2 il A S U R AR
FIHAEA SR, R HY YaaA SHIKBE RN B H R
AR 9.
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Fig.9 YaaA protein crystal
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Fig. 10 Trypsin digestion experiment of YaaA protein
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