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PURPOSE

Neutrophils consist of phenotypically heterogeneous populations of cells which mediate 
removal of bacterial and fungal pathogens by phagocytosis and NADP oxidase 
(nicotinamide adenine dinucleotide phosphate) dependent respiratory burst responses. 

both responses as well as neutrophil subset phenotyping. Inherited neutrophil disorders 

undergoing treatment is of increasing importance. While current approaches focus on 
single parameter measurement of neutrophil function, there is a growing demand for a 
combined multi-parametric approach, minimizing manipulation of neutrophils and 
allowing for simultaneous analysis of neutrophil function and phenotyping.

BACKGROUND

Neutrophils are the most abundant innate immune cell with critical anti-microbial 
functions. Neutrophils follow the leukocyte adhesion cascade to move from the bone 

which results in various neutrophils with distinct properties and specialized functions. 
Neutrophil surface markers change to facilitate altered functions as the neutrophil 
matures (Figure 1).

Neutrophils are phagocytes, capable of ingesting microorganisms or particles. For 
targets to be recognized, they must be coated in opsonins – a process known as 
antibody opsonization (1). They can internalize and kill many microbes, each phagocytic 
event resulting in the formation of a phagosome into which reactive oxygen species and 
hydrolytic enzymes are secreted. The consumption of oxygen during the generation of 
reactive oxygen species has been termed the “oxidative burst“ (Oxiburst).

Neutrophil dysfunction has been associated with adverse prognosis in a variety of 
diseases including sepsis, rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), 

antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis and cancer (2).

METHOD AND RESULTS

Peripheral blood samples were collected in sodium heparin tubes from healthy donors and processed immediately. pH sensitive indicating 

including extracellular lineage and maturation markers (Figure 3, A), then red blood cells were lysed, samples were washed and acquired on a BD
LSRFortessa. Method optimization studies were performed comparing peripheral blood processed immediately (baseline) with blood stored at
room temperature for 24 and 48-hours post sample collection (Figure 4). Combined assays in one test tube (Figure 5).Trucount absolute bead
tubes were utilized to enumerate the white blood cell (WBC) counts for each sample.

CONCLUSIONS

burst activity of neutrophils.

remained interpretable at 24-hour post collection, but not the 48-hour timepoint. An
immunophenotyping procedure used to lyse erythrocytes and stain extracellular neutrophil
markers also allowed us to discriminate important populations at both baseline and 24-hour
timepoints, but not the 48-hour timepoint.

• It is feasible to combine Oxiburst, Phagocytosis and immunophenotyping assays in one test
tube.

• Neutrophil phagocytosis and Oxidative burst assays combined with immunophenotyping
allow for a robust and rapid assessment of functional status of neutrophils in the whole blood
to assess disease state.
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Figure 1. Expression of surface 
markers during granulopoiesis. 
Figure illustrates the surface 
marker expression at each stage 
of granulopoiesis; myeloblast, 
promyelocyte, myelocyte, 
metamyelocyte, band cell and 
segmented neutrophil. The 
intensity of the surface marker 
is shown whereby; low intensity 
(+), medium intensity (++) and 
high intensity (+++).    Figure is 
taken from (2).

Figure 2: Experimental conditions (A) and titrations for: Oxiburst (B) and Phagocytosis (C) assays. Red frame represents 
conditions selected for father analysis.

Figure 4: Stability; Whole blood from 5 Healthy Donors was treated and IP analyzed. Only gate 
for CD15 positive cells is shown (A) and statistical analysis of MFI values (B).  (48-hour data not 
shown as blood was coagulating).

Figure 5: Method optimization to combine Oxiburst and Phagocytosis assays. Healthy Donor 
whole blood was treated and IP analyzed. Only gate for CD15 positive cells is shown (A) and 
combined detection of DHR123 and PHrodo Bioparticle (B). 

Figure 3: Immunophenotyping Panel design (A) and Gating strategy for Oxiburst (B)  and Phagocytosis (C) assays. All 

markers: CD3, CD19, CD14, CD56, Siglec8. Mature and immature neutrophils characterized based on CD11b and CD10 to 
study segmented neutrophils and Promyelocytes. Functional assays are analyzed within segmented neutrophils and 
CD10-CD11b+ neutrophils (promyelocytes, myelocytes, metamyelocytes and band cells).


