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Abstract

Further understanding of mechanisms that promote neuronal decay in neurodegenera-
tive diseases may pave the way for new therapies. Aberrant activation of the reactive
oxygen species (ROS)-generating enzyme NADPH oxidase 2 (NOX2) in myeloid cells
is suggested to contribute to neurodegeneration in experimental models. However, its
exact role in human disease is not known. We aimed to define the impact of NOX2
activity on neurodegeneration and identify potential therapeutic strategies for NOX2-
inflicted pathologies. To this end, we examined single nucleotide polymorphisms
(SNPs) that affect the magnitude of NOX2-derived ROS formation in the context of the
neurodegenerative and neuroinflammatory diseases multiple sclerosis (MS), Guillain-
Barré syndrome (GBS), and Parkinson’s disease (PD). Furthermore, we investigated the
NOX2-inhibitory potential of inhibitors of Bruton’s tyrosine kinase (BTKi), which reg-
ulates myeloid cell activation. We identified two SNP alleles (rs4673 A and rs1049254
G in CYBA, encoding the NOX2 subunit p22°P"*) that were associated with reduced
NOX2-derived ROS production. In MS, these low-ROS alleles heralded reduced dis-
ease severity and a markedly delayed onset of secondary progressive MS (paper I).
Patients with GBS carrying low-ROS alleles were less likely to require assisted ventila-
tion during the acute phase and experienced a rapid recovery of motor function (paper
II). Furthermore, an analysis of clinical milestone cumulation in idiopathic PD revealed
that patients with low-ROS alleles showed a reduced rate of disease progression (paper
III). In paper IV, we demonstrated that BTKi effectively blocked activation of NOX2
in myeloid cells in response to surface receptor stimulation. This translated into poten-
tiated natural killer cell-mediated clearance of malignant cells in the presence of immu-
nosuppressive myeloid cells in vitro and in vivo. In conclusion, our results suggest that
NOX2-derived ROS may contribute to neuronal death in MS, GBS, and PD. This im-
plies that NOX2 might serve as a generic driver of neurodegeneration and invites re-
search on its role in additional neurodegenerative diseases. The NOX2-inhibitory po-
tential of BTKi makes them conceivable candidates to target myeloid immunosuppres-
sion in both hematological and solid cancers, as well as to alleviate other NOX2-de-
pendent pathologies.
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