Unravelling the role of Neutrophils and NETs in patients with Shiga
toxin producing Escherichia Coli Hemolytic Uremic Syndrome
Wouter Feitz1,2, Samuel Suntharalingham2, Nicole van de Kar1, Nades Palaniyar3, Bert van den Heuvel1, Christoph Licht 2,4
1. Department of Pediatric Nephrology, Amalia Children’s Hospital, RIMLS, Radboudumc, Nijmegen, The Netherlands
2. Cell Biology Program, Research Institute, The Hospital for Sick Children, Toronto, ON, Canada
3. Department of Biochemistry, University of Toronto, Toronto, ON, Canada
4. Division of Nephrology, The Hospital for Sick Children, Toronto, ON, Canada

INTRODUCTION
• The Hemolytic Uremic Syndrome (HUS) is characterized by hemolytic anemia,
thrombocytopenia and acute renal failure
• HUS is caused by an infection with Shiga toxin (Stx) producing Escherichia coli
(STEC-HUS)
• Stx causes damage of the vascular endothelium, playing the major role in the
pathophysiology of disease
• Stx not only interacts with endothelial cells, but is also able to interact with
neutrophils
• We hypothesize that neutrophil activation – in particular the formation of
neutrophil extracellular traps (NETs) – plays a role in the pathophysiology of
STEC-HUS
• NETs are a meshwork of nucleic fibers consisting of DNA and histones with
embedded granular proteins that disarm and kill pathogens extracellularly

RESULTS
Figure 5. Shiga toxin triggers neutrophils to release cytosolic ROS, but not
mitochondrial ROS. A) Neutrophils were treated with Stx2a over a time course of
90 minutes. The release of general ROS was measured with DHR-123, a ROS
sensitive dye. B) The release of mitochondrial ROS was measured with Mitosox, a
mitochondrial ROS sensitive dye. Read out was done with a microplate reader.
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METHODS

Neutrophils from healthy donors were stimulated with Stx2a
• The activation marker CD11b was studied by immunofluorescence
microscopy (IF) and release of NETs was determined by Sytox green and IF
• Different ROS-assays were used to study the NADPH-oxidase (NOX) pathway
Second, neutrophils were isolated from patients with STEC-HUS in the acute
phase of disease and 3-4 months after recovery
• The release of NETs was determined by Sytox green and IF
• ROS-assays in combination with different agonists were used to study the
C
various driving mechanisms involved in NETosis. Phorbol myristate acetate
(PMA) was used to trigger the NOX-dependent pathway, while ionomycin
was used to trigger the NOX-independent pathway
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Figure 7. The release of ROS from neutrophils of STEC-HUS patients. Neutrophils
D
derived from HC and patients with STEC-HUS in the acute and recovery phase of
disease were incubated with PMA to stimulate the NOX-dependent pathway and
ionomycin to stimulate the NOX-independent pathway. The release of ROS was
measured with DHR-123. P < 0.05.
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Figure 3. Shiga toxin activates
neutrophils to release DNA.
Neutrophils were treated with
Stx2a over a time course of 8 hours.
The release of DNA was measured
with Sytox green, a nucleid acid
stain. Read out was done with the
use of a microplate reader.

Figure 4. Shiga toxin triggers
neutrophils to release NETs.
Neutrophils were treated with Stx2a
for 4 hours. Cells were stained for
DNA (blue), citrullinated H3 (citH3)
(green) and myeloperoxidase (MPO)
(red). 63x Magnification.

CONCLUSION
• Neutrophils directly get activated and release NETs by the NOX-dependent
pathway after stimulation with Stx2a
• Neutrophils from patients in the acute phase of STEC-HUS show less release of
DNA and ROS by the NOX-dependent pathway compared to neutrophils in the
recovery phase of disease
• Neutrophils from patients with STEC-HUS are more prone to undergo
spontaneous NETosis compared to HC neutrophils

Contact
Wouter Feitz, MD, PhD candidate
Amalia Children’s Hospital, Radboudumc
Nijmegen, The Netherlands
Wouter.feitz@Radboudumc.nl

Other contacts:
Samuel.suntharalingham@sickkids.ca
Nicole.vandeKar@radboudumc.nl
Nades.palaniyar@sickkids.ca
Bert.vandenHeuvel@radboudumc.nl
Christoph.licht@sickkids.ca

