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Post-translational modifications (PTMs) such as phosphorylation,
glycosylation, methylation, acetylation, ubiquitination, nitrosylation,
SUMOylation and many other types, are crucial regulators of protein
properties and functions [1]. PTMs can modulate the turnover, locali-
zation, activity, and interaction of proteins thus, playing a crucial role
in the regulation of multiple cellular pathways [2]. Among other
functions, PTMs of proteins play a key role in neurodevelopment and in
the adult brain by modulating activity-dependent processes for complex
brain functions such as learning and memory [3,4]. So, it is not sur-
prising that altered PTMs play a role in several brain disorders as dis-
cussed in the special issue “Post-translational modifications in brain health
and disease”. In this special issue Picon-Pageés and colleagues [5] discuss
the role of nitric oxide-dependent PTMs in brain function and dys-
function. Then, Singh and colleagues [6] scrutinize the role of histone
PTMs in the sexual differentiation of the brain under normal conditions
and how sex-specific modulation of histone PTMs may be involved in
several psychiatric conditions. The role of histone PTMs in several
neurodegenerative diseases is also debated by Cobos and colleagues
[7]. In the context of Parkinson's disease (PD), Pajarillo and colleagues
[8] highlight the role of PTMs of a-synuclein and LRRK2 in the pa-
thogenesis of PD and discuss the impact of environmental risk factors
on abnormal PTMs. In addition, Junqueira and collaborators [9] review
findings on the PTMs phosphorylation, SUMOylation and ubiquitina-
tion that have been shown to affect PD-related proteins putting the
focus on mitochondria. The study by Esteves and colleagues [10] de-
monstrate that acetylation of a-synuclein and tau protein affects mi-
crotubule-dependent autophagy in PD and Alzheimer's disease (AD)
context, respectively. Concerning tau protein, Hernandez and collea-
gues [11] found that human and murine tau proteins present differ-
ences in structure and function. The authors report that the N-terminal
of human tau protein binds the mitochondrial creatine kinase B, a si-
tuation that is not observed in AD possibly due to the modification of
creatine kinase B by oxidation. The review by Butterfield [12] discusses
the involvement of protein phosphorylation in neuronal degeneration
and death, which contribute to cognitive decline in preclinical AD and
mild cognitive impairment (MCI). In the same line, Kelley and collea-
gues [13] highlight the importance of mass spectrometry in the study of
PTMs in various stages of AD. The study by Pinho and collaborators
[14] demonstrates that decreased levels of O-linked N-acetyl-glucosa-
mine glycosylation in AD is associated with mitochondrial anomalies.
In turn, Klimova and collaborators [15] debate ischemia/reperfusion-
induced changes in the metabolic intermediates nicotinamide adenine
dinucleotide (NAD ™) and acetyl coenzyme A, how these affect relevant

PTMs, and therapeutic approaches that restore the physiological levels
of these metabolites leading to neuroprotection. Finally, Ke and col-
leagues [16] debate PTMs in methylmercury (MeHg)-induced neuro-
toxicity, including the most commonly PTMs, as well as PTMs induced
by oxidative stress and PTMs of antioxidant proteins.
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