
www.msk.or.kr  33

The 48th MSK Annual Meeting and 2008 International Symposium on Microbiology

S2-1

Negative Regulation of SPI-2 by Enzyme IIAntr

in Salmonella enterica serovar Typhimurium

Sangryeol Ryu*, Jeongjoon Choi, Dongwoo Shin, Hyunjin Yoon, and Jiae Kim

Department of Food and Animal Biotechnology, School of Agricultural Biotechnology, 
and Center for Agricultural Biomaterials, Seoul National University, Seoul 151-921

The nitrogen-metabolic phosphotransferase system (PTS) consists of enzyme INtr (EINtr, an EI paralog 

encoded by ptsP), NPr (an HPr paralog encoded by ptsO), and enzyme IIANtr (EIIANtr, an EIIAMtl paralog 

encoded by ptsN). Even though there have been a few reports about regulatory function of 

nitrogen-metabolic PTS in bacterial physiology, the potential role of nitrogen-metabolic PTS in the 

regulatory pathways of bacterial pathogenesis is not studied yet. Numerous regulatory proteins working 

in parallel or in cascade are known to be involved in the regulation of various virulence genes in 

Salmonella. The highly complex regulatory network is in place to integrate a variety of environmental 

signals for optimum bacterial survival in the animal host cell. Here, in order to elucidate the regulatory 

role of nitrogen-metabolic PTS in Salmonella virulence, we executed DNA microarray analysis with 

Salmonella typhimurium SL1344 deleted for the ptsN gene. Genes located in SPI-2 including ssaG, ssaR, 

sseA, sseB, and sseE as well as regulatory genes of SPI-2 showed higher expression levels in the ptsN 

deleted mutant compared with the wild type. Extensive transcriptional analyses of the genes confirmed 

ectopic expression of SPI-2 genes in the ptsN deleted mutant. Even though phospho-form of EIIANtr was 

more effective than dephospho-form of EIIANtr, the dephospho-form of EIIANtr showed activity comparable 

to the phospho-form of EIIANtr once it is overexpressed. The regulatory function of EIIANtr in SPI-2 

expression was mediated through OmpR and SsrB. The Salmonella ptsN mutant showed severe defects 

in survival ability within J774A.1 macrophage cells and mice infected with the ptsN mutant survived 

longer than mice infected with wild type in both oral and intraperitoneal injection. The ptsN mutant 

replicated less than wild type in spleen and liver of mice. Taken together, we demonstrate that 

nitrogen-metabolic PTS is another member of modulator in the complex array of Salmonella virulence 

gene regulatory network.
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Fig. 1. Signal transduction cascade model for the negative control of SPI-2 genes by PtsN in S. typhimurium. The 

intramacrophage expression of SPI-2 genes such as ssaG or sseA requires the OmpR protein to promote 

transcription of the response regulator SsrB, which controls expression of SPI-2 genes. PtsN exhibited 

silencing effect on SPI-2 genes, which works via OmpR and SsrB. These regulatory proteins are necessary 

for Salmonella to cause a lethal infection in mice.
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