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Exploratory study on the anticorrosive function of a functionally unknown protein YchJ in Salmonella
typhimurium

YUAN Xilu, LI Li, XIE Rongxian, CHENG Longyun, LI Bingqing, WANG Weiwei (Department of
Pathogen Biology » School of Clinical and Basic Medicine (Institute of Basic Medicine), Shandong First Medical
University (Shandong Academy of Medical Science) ,Jinan 250000 ,China) ***

Objective This study aimed to investigate the effect of the ychJ gene and its encoded protein Ych] on the
resistance of Salmonella typhimurium. Methods  Bioinformatics such as Ych] protein properties and amino acid
sequence conservation were analyzed and predicted based on ExPASy ProtParam tool and Clustal Omega. The ych]
knockout strain A ych] of S. typhimurium ATCC14028s was constructed by CRISPR-Cas9 method and characterized by
DNA amplification technique. Resistance function experiments were performed on the wild and knockout strains
separately: the effect of Ych] on Salmonella biofilm formation was determined by crystal violet semiquantitative method
and Congo red staining;the effect of Ych] on Salmonella antibiotic tolerance was determined by growth curve assay and
colony counting;and the effect of Ych] on Salmonella motility was detected by semi-solid plate movement method.

Results Ych] is a stable hydrophilic protein with a relatively conserved amino acid sequence. The ychJ knockout strain
was constructed successfully. Compared with the RDAR phenotype (red,dry and rough) of the wild strain, the knockout
strain exhibited the SAW phenotype (smooth,white and wet). In addition,after crystal violet staining,the Ag;, /Ay, value
of the wild strain was 0. 8345240. 1016, which was significantly higher than that of the ychJ knockout strain of 0. 2633+
0. 05051. In antibiotic tolerance experiments, the viability of the ych] knockout strain was significantly reduced by low
concentrations of ampicillin or norfloxacin pressure to only 10%-60% of that of the wild type. However,in semi-solid
plate experiments, the diffusion diameter of the ychJ knockout strain reached (5.00+0. 10)cm, which was significantly
larger than that of the wild strain of (1.93340. 1155)cm,indicating that the ych] knockout strain exhibited a stronger

ability to move.  Conclusion Deletion of the unknown functional protein Ych] affects motility, biofilm formation, and
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antibiotic tolerance in S. typhimurium ,providing a theoretical basis for determining the function of Ych] in Salmonella

and other intracellular parasites.

[Keywords]) Salmonella typhimurium ; Ych] protein;motility; biofilm formation;antibiotic tolerance
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Fig. 1 Analysis of amino acid conservation of the YchJ protein
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