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Background

Projects and techniques

 Oxidation of biomolecules is associated with disease (oxidative stress).
 Controlled and targeted oxidation of proteins is used to control biological functions (redox regulation)

including regulation of receptor-mediated signal transduction and transcription factor activity.
 Central to redox-regulated processes is hydrogen peroxide (H2O2) which has the capacity to oxidize

specific cysteine residues of proteins, whereby altered functional activity is introduced.
 Superoxide dismutase 3 (SOD3/EC-SOD) is an extracellular protein responsible for the conversion of

superoxide (O2
.-) into H2O2, which provides the basis to affect redox regulated processes – both in the

extracellular and intracellular space.

Overall aim: to understand how SOD3 control biological processes by regulating the level of
H2O2. Specifically, we are interested in the innate immune defense, where both neutrophils and
macrophages use oxidation as a response against infection.
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Neutrophils presents intracellular vesicles containing 
SOD3. Upon activation, this protein is released to the 
extracellular space2.

Molecular biology
• Cloning of protein constructs into expression vectors for production of protein variants.
• RT-qPCR to evaluate the expression level of relevant genes
• siRNA to reduce/inhibit protein function in cell culture systems
Biochemistry
• Protein purification and characterization by HPLC and mass spectrometry
• Protein levels and activity evaluated by ELISA, enzymatic assays, SDS-PAGE, fluorescence
Cell biology
• Isolation and differentiation of primary cells from blood or bone marrow
• Culture and use of various cell lines
• Confocal microscopy and flow cytometry

SOD3

IP
 c

on
tro

l (
-)

IP
 c

on
tro

l (
+)

LPS (100 ng/ml)

Time (min)0 15 30 60 120 360

Macrophages release SOD3 into the extracellular space when stimulated by LPS. The released 
protein is also found to migrate to lipid raft structure, which are structures central to signal 
transduction and control of protein-protein interactions1.
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