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Title of the project: 
Engineering stability of NADPH oxidase NOX2/p22phox toward its production for future protein 
therapy of X-linked chronic granulomatous disease

Objectives (up to 3 lines): 
Recombinant expression of NOX2/p22phox (cytochrome b558) in HEK293T Lenti-X cells using lentiviral 
transduction (Elegheert Nature Protocols 2018).
Production of active proteoliposomes NOX2/p22phox (Brault et al. Int J Nanomedicine (2017)). 

Abstract (up to 10 lines): 
NADPH-oxidases are membrane enzymes producing reactive oxygen species and have several biological 
functions such as innate immunity, cellular signalling or cell differentiation. NOX2 is the main enzyme in 
phagocytes responsible for innate defense. X-linked Chronic Granulomatous  Disease (CGD) is a rare 
innate immunodeficiency syndrome affecting child under 2 of age  caused by NOX2/p22phox deficiency. 
We previously demonstrated the proof of concept of the efficacy of the proteoliposome (PL) therapy to 
restore NADPH oxidase activity of human XCGD iPSC- derived-macrophages  (Brault et al. Int J 
Nanomedicine (2017)). However the cell free protein expression does not permit to obtain enough PLs. In 
addition post-translational modifications are not possible using E. Coli lysate. We propose to expressed 
NOX2 and p22phox together by lentiviral transduction in the human mammalian cells HEK293T using an 
efficient protocol for expressing membrane proteins (Elegheert Nature Protocols 2018). Purified NOX2/
p22phox will be incorporated into liposomes and the NADPH oxidase activity will be tested in a cell-free-
system assay (Beaumel et al. Biochem J (2014)).

Methods (up to 3 lines): 
NOX2 and p22phox will be cloned in transfer plasmids and co-transfected in HEK293T Lenti-X cells with 
envelope and packaging plasmids to generate viral particules. Expression of NOX2/p22phox will be done 
by western-blot and flow cytometry. NADPH oxidase activity of NOX2/p22phox incorporated into liposomes, 
will be controlled in a cell free system assay with recombinant cytosolic partners p47phox, p67phox and rac 
routinely produced in the lab.
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