The regulation of neutrophil apoptosis: emerging roles for the pro-survival protein, Hax1
Background

As key effector cells of the innate immune response, neutrophils are critical in the defence against pathogens. However, an undesirable secondary effect is tissue damage caused by the expulsion of their toxic cellular contents, as witnessed in chronic inflammatory diseases such as chronic obstructive pulmonary disease and rheumatoid arthritis. These deleterious processes are limited by the removal of neutrophils by apoptosis (programmed cell death), which is a tightly controlled and highly complex process, and one that promotes an anti-inflammatory phenotype. We are currently unable to therapeutically control the inflammatory potential of neutrophils during disease. 

Hax1 is a mitochondrial associated and ubiquitously expressed protein with a crucial role in maintaining mitochondrial membrane potential and cell survival 
 ADDIN EN.CITE 

(Suzuki et al., 1997)
. 
A recent Nature article defined a key role for Hax1 in neutrophil homeostasis and cell survival 
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(Klein et al., 2007)
. Other important studies have revealed mutations in the hax1 gene are associated with severe congenital neutropenia (lack of circulating neutrophils) and the premature apoptosis of myeloid progenitor cells in the bone marrow 
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(Carlsson et al., 2004)
. It is becoming clear that Hax1 is a key regulator of myeloid homeostasis, highlighting the role of the genetic regulation of apoptosis in both neutrophil development and persistence in inflammation. 
We hypothesise that Hax1 plays a critical role in regulating neutrophil apoptosis and represents a useful target for therapeutic strategies to combat inflammation.
Aims and objectives
This project is jointly placed between human and zebrafish neutrophil biology groups where we will study both Hax1 in primary human cells and also use morpholino based gene knockdown technologies to determine the role of Hax1 in neutrophil-mediated inflammation in vivo. Preliminary data from our group has shown neutrophils express hax1 protein, and that putative cleavage fragments indicate this protein may be regulated during cell death. This project will:
1) Establish the expression, location (membrane vs cytosolic) and binding partners of hax1 in peripheral blood neutrophils by immunoblotting and proteomics approaches. Determine how Hax1 expression is modulated during constitutive apoptosis and by death-modulating stimuli including GM-CSF and hypoxia.

2) Establish the role of Hax1 in the myeloid cell line, PLB985, using lentivirus (under tetracycline control) and siRNA gene silencing technologies. Rates of apoptosis and changes in mitochondrial stability will be measured by flow cytometry. 
3) By incorporating a well-established zebrafish model we will determine the role of Hax1 in the resolution of neutrophil-mediated inflammation in vivo 
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(Renshaw et al., 2006)
.
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