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Autophagy is ametabolically-central process that is crucial in diverse areas of cell physiology. It ensures a fair bal-
ance between life and death molecular and cellular flows, and any disruption in this vital intracellular pathway
can have consequences leading to major diseases such as cancer, metabolic and neurodegenerative disorders,
and cardiovascular and pulmonary diseases. Recent pharmacological studies have shown evidence that small
molecules and peptides able to activate or inhibit autophagy might be valuable therapeutic agents by down-
or up-regulating excessive or defective autophagy, or to modulate normal autophagy to allow other drugs to re-
pair some cell alteration or destroy some cell subsets (e.g. in the case of cancer concurrent treatments). Here, we
provide an overview of neuronal autophagy and of its potential implication in some inflammatory diseases of
central and peripheral nervous systems. Based on our own studies centred on a peptide called P140 that targets
autophagy,wehighlight the validity of autophagyprocesses, and inparticular of chaperone-mediated autophagy,
as a particularly pertinent pathway for developing novel selective therapeutic approaches for treating some neu-
ronal diseases. Our findings with the P140 peptide support a direct cross-talk between autophagy and certain
central and peripheral neuronal diseases. They also illustrate the fact that autophagy alterations are not evenly
distributed across all organs and tissues of the same individual, and can evolve in different stages along the dis-
ease course.

© 2017 Elsevier B.V. All rights reserved.
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1. Introduction

1.1. Neuronal autophagy

Autophagy is a vital, finely-regulated and evolutionary-conserved
intracellular pathway that continuously degrades, recycles and clears
unnecessary or dysfunctional cellular components (e.g. damaged organ-
elles, proteins abnormally folded or produced in excess) [1]. This
dynamic, self-recycling process is crucial for adaptation to the environ-
ment and to maintain cell homeostasis, especially under stress condi-
tions, such as nutrient deprivation, hypoxia, oxidative stress (OS),
changes of intracellular level of Ca2+. Autophagy is thus particularly in-
volved in cellular processes, such as development, lineages differentia-
tion [1,2], as well as in many aspects of lymphocyte development,
activation and differentiation [3]. In macroautophagy, the most exten-
sively studied form of autophagy, cellular cargo are sequestered within
double-membrane vesicles called autophagosomes (Fig. 1). The latter
are formed de novo upon induction of autophagy and initially appear
as small membrane structures referred to as isolation membranes or
phagophores. The highly conservedmachinery leading to the formation
of autophagosome is timely coordinated by a “battery” of autophagy-re-
lated (ATG) genes and regulators (Fig. 2). At an upstream stage, the lat-
ter involves mammalian target of rapamycin (mTOR) complex 1, a

multiprotein complex that contains different protein partners, namely
RAPTOR/KOG1 and SEC13 protein 8, the ATG1/unc-51 like autophagy
activating kinase (ULK)-1 complex, the class III phosphatidylinositol tri-
phosphate kinase (PI3KC3) complex 1, ATG9, the ATG18/WIPIs, and the
ATG12-ATG5-ATG16 and microtubule-associated protein-1 light chain-
3β (MAP1LC3B)/LC3-γ-aminobutyric acid receptor-associated protein
conjugation systems, which reside in the isolation membrane at some
stages of autophagosome formation. Subsequently, the outer mem-
brane of the autophagosome fuseswith the lysosomemembrane, giving
rise to autolysosomes, and the autophagosome inner membrane and
autophagosome cargo are degraded by acidic lysosomal proteases and
recycled (Fig. 2).

Two other major forms of autophagy co-exist along with
macroautophagy (the latter is often just mentioned as “autophagy”,
leading sometimes to confusion in the discussions), namely
microautophagy, which directly engulfs cytosolic material into lyso-
somes via the formation of characteristic invaginations of the lysosomal
membrane [4], and chaperone-mediated autophagy (CMA; Fig. 1),
which involves the recognition of substrate proteins containing a
KFERQ-like motif by a HSPA8/HSC70-containing complex [5]. This pen-
tapeptide motif, found in ~30% of cytosolic proteins, is normally buried
in native proteins but can become exposed on the surface of misfolded
proteins [6]. Targeted proteins recognized by HSPA8 then undergo
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