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Phagocytes are crucial in the innate immune response against microorganisms that invade the 
human body. These cells generate superoxide from oxygen using the enzyme system NADPH 
oxidase. All the catalytically active parts of NADPH oxidase reside in the flavohemoprotein 
cytochrome b558 (cyt b558), which is located in the membranes of secondary granules and 
secretory vesicles in resting neutrophils. 
 
Due to the presence of heme groups, the characterization of cyt b558 in neutrophils has been 
facilitated by resonance Raman (RR) spectroscopy. In our group, we have studied the activation 
of NADPH oxidase by both soluble and particulate activators by recording high-quality RR 
spectra from the cytoplasm of living neutrophils [1]. Our latest advance has been to visualize the 
intracellular distribution of cyt b558 in single neutrophils by scanning over a cell while gathering 
RR spectra [2]. Upon phagocytosis, part of the intracellular cyt b558 pool translocates to the 
phagosomal area in neutrophils. This result is consistent with studies using more commonly 
applied techniques such as immunocytochemistry combined with electron or fluorescence 
microscopy. In contrast to these methods, our Raman microscopic technique is a label-free, 
chemical/vibrational imaging method that requires minimal sample preparation and disturbance. 
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Figure 1. A) Resonance Raman spectra from the cytoplasm of fixed neutrophils. B) RR image of 
cytochrome b558 in a resting, fixed neutrophil. C) Corresponding white-light transmission image. 
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