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Purification and crystal culture of SteA protein,an effector of Salmonella typhimurium

FAN Binggian, LIU Qing, LIU Ruirui, WANG Yuzhen, LI Bingqing (Department of Pathogen Biology
School of Clinical and Basic Medicine, Shandong First Medical University & Shandong Academy of Medical
Sciences s Jinan 250000, China) ™™

Objective This study aims to express and purify the effector protein SteA of Salmonellatyphimurium in
prokaryotic expression,in order to obtain high-quality protein and crystals,and lay the foundation for the activity detection
and structural analysis of SteA. Methods Based on bioinformatics, the amino acid and nucleotide sequences of SteA
were analyzed to understand protein traits and sequence conservation. The steA gene was cloned into a prokaryotic
expression vector by genetic engineering and the SteA protein was stably expressed in E. coli BL21. The SteA protein
was purified in witro using nickel ion affinity chromatography, ion exchange chromatography, and molecular sieve
chromatography in sequence. The purified SteA protein crystals were screened by protein crystallization kit, and the
appropriate crystal growth conditions were explored and optimized to cultivate high-quality single crystals for structural
analysis.  Results The full-length and the 35-173 aa fragment of SteA gene were cloned, and a C58S mutant was
successfully constructed. The full length and the 35-173 aa C58S protein of SteA were successfully expressed in E. coli
receptive cell BL21. A non-aggregated form of SteA protein was obtained at a concentration of 7. 6 mg/mL. It was found
that crystals could be obtained under the condition of 1. 2 mol/L. Sodium phosphate monobasic/0. 8 mol/L. Potassium
phosphate dibasic; 0. 1 mol/L. CAPS/Sodium hydroxide pH 10. 5;0. 2 mol/L Lithium sulfate, and high-quality single
crystals were optimized for data collection.  Conclusion The effector protein SteA of S. typhimurium can be stably
expressed in the prokaryotic expression system and has good solubility. Cys58 plays an important role in the formation of

SteA dimers. The SteA 35-173 C58S protein is prone to crystallization in phosphate and sulfate environments.
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1 SteA FL & EEF 5
ATGCCGTATACCAGCGTTAGCACCTATGC
CCGTGCACTGAGTGGCAATAAGCTGCCGCATG
TTGCAGCCGGCGATTATGAAAATAAGCTGAG
CACCAAAATTATGAAAGGCATTCTGTATGTG
CTGACCGCCGGTCTGGCCTATGGTTTTACCCG
CGTGATTGAACATTATTGCAATGTGACCCCG
AAAGTTGCCGAATTTTGCGCAAATGCCGGTA

ATATTCATAATCATCTGGCCGATGCCGTGCGT
GATGGTCTGTTTACCATTGATGTGGAACTGAG
CGATGGCCGTATGCTGACCTTTGAACAGCTGA
GCCTGATTGCAGAAGGTAAACCGATTGTGCGT
ATTAGCGATGGTGAACATACCGTTGAAGTGG
AAGGTACATTTGAAGAAATTTGTATGCGTCT
GGAAGAAGGCTTTTTCGAAGCCCCGGCATATT
ATGATTATGATATTGATGAAAAGTACAAGAC
CGTGCGTGAACGCATGGCAGCCTATAATGCAC
TGCCGCAGGCACTGGGTGCCATTCCGTGTCTG
GAATATTATATTGCACGTGCAAGCAATATGC
AGGAAGCAAAAGCCCAGTGGGCAGCAGATAT
TAAGGCCCGTTATCATAATTATCTGGATAAT
TATTAACTCGAG,
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Table 1 The amino acid composition of SteA FL

AR Hog R CD BHER B RO
Amino acid Number Frequencies Amino acid  Number Frequencies
W Ala 26 12.4 TR Lew 17 8.1
FEMR Arg 10 4.8 WA Lys 10

KA Asn 10 4.8 i E R Met 6
KAEH R Asp 11 KA Phe 7

i & & Pro 7
2 H R Ser 8
&AM Thr 11
BEE Tyr 16
@5 M Trp 1
AR Val 12

F &8 Cys 4
AR Gln 4
HHER Glu 18
HAm Gly 13
4% R His 6
REEB e 13
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SteA JEH P H 4K 630 bp. ¥ 7= 4 K /N5 T
—H(E D, B E 4 R 4k & BL21(DE3) J5 £ ik
test, L PRHL 8 Ab B TCBE TR 75,15 %0 SDS-PAGE HiJk 45
HanE 2,SteA FL-His KNSR 25 ku, 513 Fikaw
P8 — 28— 5 EA T, 45 R IE 1, SteA 4
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Fig.3 SDS-PAGE result of SteA FL protein purification via Ni-NTA
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Fig. 4 The purification result of SteA FL protein by Anion
exchange column
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Fig. 5 SDS-PAGE result of SteA FL protein purification
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Fig. 6 The purification result of SteA FL protein
by gel filtration chromatography
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Fig.7 SDS-PAGE result of SteA FL purification
by gel filtration chromatography
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Fig. 8 Prediction of tertiary structure of SteA FL protein
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Fig. 9 SDS-PAGE result of SteA 35-173aa C58S protein
purification via Ni-NTA
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Fig. 10 The purification result of SteA 35-173aa C58S protein
by Anion exchange column
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Fig. 11 SDS-PAGE result of SteA 35-173aa C58Sprotein
purification by Anion exchange column

12 BT IREMH 4L SteA 35-173aa C58S EAEMRIEEE
Fig. 12 The purification result of SteA 35-173aa C58S protein
by gel filtration chromatography
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Fig. 13 SDS-PAGE result of SteA 35-173aa C58S purification
by gel filtration chromatography
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Fig. 14 Crystals of SteA 35-173aa C58S
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