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Pathological activation and survival of neutrophils
Neutrophils, also known as polymorphonuclear granulocytes (PMN), are the most
common circulating leukocytes in human. They are the first line of defense against
pathogens such as bacteria and fungi. To fight and kill these invaders, neutrophils
contain a wide arsenal of cytotoxic weapons, including secreted proteases and
bactericidal molecules (1). They also are able to engulf pathogens, and can produce
high level of highly reactive oxygen species (ROS) (2) (1). Neutrophil can also
produce extracellular traps, or NETs (3). NETs consist of neutrophil anti-bacterial
proteins covered DNA that trap bacteria and prevent their dissemination in the
organism (4). Moreover, recent progress has shown that neutrophil derived cytokines
such as tumor necrosis factor alpha (TNF), interleukin 1 beta (IL-1), IL-8,
macrophage inflammatory protein (MIP-1) and vascular endothelial growth factor
(VEGF) play important role during inflammation, and might be therapeutic targets of
interest (5).
Neutrophils are also characterized by their relative short half-life. The
differentiation of neutrophils, called granulopoiesis, takes place in the bone marrow.
Once out of the bone marrow, the fully differentiated neutrophils will survive for 8 to
24 hours in the peripheral blood and up to 2 days in tissues (6). They eventually
undergo apoptosis and are cleared by professional and non-professional phagocytes
(7, 8). Resulting from this short life, an estimate of 1x109 PMN per kg of body weight
are renewed daily in humans (9). The mechanism of the spontaneous death of
neutrophils is complex, involving extracellular signals and intracellular signaling
pathways (7, 10). It is believed that the neutrophils quick and spontaneous death
benefits the host by preventing the release of their highly cytotoxic and inflammatory

contents, as well as limiting the chance of intracellular parasites spreading. It is
therefore one of the major regulators of the inflammatory responses.
While neutrophil deficiency leads to susceptibility to deadly infection,
neutrophilia and hyper activity of neutrophils, on the other hand, is also detrimental.
The high level of cytotoxic molecules secreted during sepsis by a large number of
neutrophils can cause tissue damages and therefore worsen the inflammation (11).
Accumulation of neutrophils in anti-neutrophil cytoplasmic antibody (ANCA)associated systemic vasculitis (AASV) tissues may also occur as the result of a
defective apoptosis (12). Inflammatory diseases like chronic obstructive pulmonary
disease (COPD) (13), rheumatoid arthritis (RA) (14) or vascular inflammation (15) are
the results of the failure of neutrophils to apoptose or the accumulation of activated
neutrophils in tissues. It is known that unregulated neutrophil protease activities are
linked to inflammatory lung diseases (16). Increased markers of neutrophil activation
are also associated with the severity of some diseases. Therefore, molecules able to
modulate neutrophil activities open the door to potential therapeutic applications.
The aim of our project is to examine the ability of organic compounds to
modulate human neutrophil activation, functions and survival in vitro.
Therefore, ImmunoTools reagents will be very beneficial for the project in various
aspects. First, for studying the neutrophil activation, we will evaluate the expression
of various cell surface markers involved in neutrophil adhesion, an important step in
activation. Panels of fluorescent-conjugated antibodies and flow cytometry will be
useful for this part of the work. Moreover, as elongated life span reflects stimulated
neutrophils, we plan to investigate neutrophils death over time after stimulation in
different conditions by staining the cells with Annexin V. Finally, pro-inflammatory
cytokine production by neutrophils can also be measured by ELISA. All in all, the
combination of reagents available at ImmunoTools will allow us to explore the
efficacy of the compounds of interest in the modulation of neutrophil activities, which
might lead to the development of therapeutic agents of inflammatory diseases in the
future.
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includes 23 reagents
FITC - conjugated anti-human CD66b, Annexin V, Control IgG2b,
PE - conjugated anti-human CD18, CD41a, Control IgG2b,
APC - conjugated anti-human CD11b, Annexin V, Control IgG2b,
human ELISA-set for 96 wells, human IL-6, human IL-8, human TNF (each 3
reagents),
recombinant human cytokines: rh G-CSF, rh GM-CSF, rh IFNa1b, rh IFNb1b,
rh TNF
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