
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

The analysis of the glucose-derived metabolites from Shigella and its host cells by 1H-
NMR for resolving the metabolic riddles during the infectious process

Wang, Ke-Chuan; Lerche, Mathilde Hauge; Ardenkjær-Larsen, Jan Henrik; Yigit, Demet; Jensen, Pernille
Rose

Publication date:
2020

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Wang, K-C., Lerche, M. H., Ardenkjær-Larsen, J. H., Yigit, D., & Jensen, P. R. (2020). The analysis of the
glucose-derived metabolites from Shigella and its host cells by 

1
H-NMR for resolving the metabolic riddles

during the infectious process. Abstract from ASM Microbe 2020, Chicago, Illinois, United States.

https://orbit.dtu.dk/en/publications/0074395c-808a-48d3-8d7b-4f29e272a31c


Abstract for ASM_2020_Chicago conference 

 

The analysis of the glucose-derived metabolites from Shigella and its host cells by 1H-NMR 

for resolving the metabolic riddles during the infectious process 

 

Author and Affiliation: 

Ke-Chuan Wang1, Mathilde Hauge Lerche1, Jan Henrik Ardenkjær-Larsen1, Demet Yigit1, 

Pernille Rose Jensen1* 

 
1 Center for Hyperpolarization in Magnetic Resonance, Department of Health Technology, 

Technical University of Denmark, Kgs. Lyngby, Denmark 

 

Abstract 

Shigella, one of the most important foodborne pathogens, cause bacillary dysentery in 

humans. During the process, bacterial invasion and the subsequent proliferation in the cytosol of 

intestinal epithelium are necessary for the progress of infection. Recently, the glucose has been 

reported as the major nutrient for facilitating its intracellular proliferation, and the excretion of 

acetate was the main metabolite during the metabolism. However, the extensive analysis of the 

intracellular glucose utilization still needs to be established.  
1H-NMR was used for analyzing 13C-glucose-derived metabolites from the mid-log cultured 

Shigella, non-infected HeLa, and Shigella-infected HeLa cells. Then, the effects of the three 

major metabolites from our analysis, acetate, lactate, and formate on Shigella infection have been 

evaluated. 

Our 1H-NMR spectra showed that 13C-EtOH, 13C-acetate, and 13C-formate were the main 

metabolites from the mid-log cultured Shigella. Also in the infection assay, these metabolites 

dominated the carbon flux from glucose together with 13C-lactate generated by the HeLa cells. 

However, the 13C-formate and 13C-EtOH production were terminated when Shigella invaded into 

HeLa cells whereas 13C-acetate production continued. We tested the ability of acetate, lactate, 

and formate to attenuate infection. A significant decrease in infection rate was obtained when 

HeLa cells were pretreated with formate. Contrarily, acetate pretreatment on HeLa cells resulted 

in an increased infection rate.  

Our data firstly described that the main metabolites, acetate, EtOH and formate are potential 

good biomarkers for intracellular Shigella metabolism since HeLa cells essentially do not 

produce these. Observed changes in the ratio between these metabolites indicate that the 

fermentation pathway used by Shigella during intracellular proliferation compared to ex vivo 

conditions changed. Especially formate production was found to be sensitive to the environment 



of the Shigella proliferation. While formate has been shown in literature to increase Shigella 

virulence we additionally observed that it also increases the ability of HeLa cells to withstand 

infection. Formate metabolism thus candidate for further investigations to understand it’s 

complex role in pathogenesis. We think that detailed understanding of the intracellular lifestyle 

of bacterial pathogens is an alternative way for developing new therapeutic strategies adressing 

the increasing issue of antibiotics resistance of Shigella infection.  

 


