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Abstract
Mitochondria are cellular organelles that are critical for energy production. They also serve as signalling hubs, integrating a variety of inputs
related to metabolic demand, redox control, and apoptosis. The mass and quality of mitochondria within a cell are determined by a balance between mitochondrial biogenesis and mitochondrial turnover. It is important to understand how autophagy and mitophagy can specific play a role
in the cell therapy field. A more thorough understanding of the molecular mechanisms controlling mitophagy in a homeostasis may eventually
allow for manipulation of this process, a technology that could improve the mitochondrial quality in cell therapy and thus facilitate the therapeutic application of these cells in regenerative medicine.
Keywords: Autophagy; Mitophagy

Autophagy
Autophagy is derived from the Greek words auto, which
means “self”, and phagy, which means “to eat.” The autophagic
process breaks down cellular components and plays a
particularly important role during periods of starvation, or
when organelles are damaged [1]. This allows cells to balance
synthesis, degradation, and recycling of cellular structures.
Autophagosomes are double-membrane cytosolic vesicles that
encapsulate superfluous or damaged cellular components and
break them down to either supply nutrients to the cell or finetune organelle content [2-4]. Not surprisingly, then, during
development autophagy plays a significant role in cell growth,
and in homeostasis.
The process of autophagy occurs in four discrete steps:
i.

Induction,

iii.

Fusion of the autophagosome with lysosomes, and

ii.

Formation of an autophagosome,

iv. Breakdown of sequestered components (following
fusion with lysosomes) into metabolic products that are
subsequently released into the cytoplasm [5].

Autophagy is believed to be essential for healthy aging
and longevity, and the target of rapamycin (TOR) pathway,
which is a key regulator of autophagy, is one of three highly
conserved signaling pathways that affect cellular lifespan [4,6].
Curr Trends Biomedical Eng & Biosci 7(1): CTBEB.MS.ID.555701 (2017)

Conversely, deregulated autophagy has been linked to both
neurodegeneration and cancer.

Mitophagy

Mitophagy is a specific form of autophagy that degrades
damaged mitochondria [2]. Mitophagy can occur under nutrientrich conditions, such as the maturation of erythrocytes during
development, or under nutrient-poor conditions following
damage of mitochondria [2,7,8]. In the latter case, damaged
mitochondria are selectively eliminated to maintain optimal
mitochondrial function and thereby cellular integrity [9-12].
In doing so, mitophagy serves as an important mechanism of
quality control for the mitochondrial population within the cell.
The mitochondrion is the major site of oxygen consumption
and ATP production, and is an integral part of the apoptotic
machinery. Mitochondria generate reactive oxygen species
(ROS) as a by-product of oxidative phosphorylation. Damaged
mitochondria often produce large amounts of ROS and
exhibit a drop in mitochondrial membrane potential. These
mitochondria subsequently present “eat-me” signals (e.g.,
PARKIN and PINK1), which trigger autophagosomal engulfment
and mitophagy [13,14]. Mitophagy occurs by Parkin being
selectively recruited from the cytosol to promote the destruction
of dysfunctional mitochondria [10] and this is initiated by
mitochondrial membrane depolarization [15-17]. Specifically,
Parkin recruitment occurs through ubiquitination of the voltage001
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dependent anion channel 1 (VDAC1, an outer mitochondrial
membrane protein) which next recruits p62 (an autophagy
receptor) to the damaged mitochondrion [15,18], and promote
interaction with LC3 on the surface of phagophores. This
ultimately leads to engulfment by autophagosomal structures
followed by lysosomal degradation (i.e. mitophagy). As such,
mitochondria can be degraded through autophagy and can often
be detected within autophagosomes [4].
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