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In a variety of eukaryotic cells, autophagy sequesters a portion of the cytoplasm and targets it to a
lytic compartment for degradation in bulk. Autophagy is a dynamic process for degrading cytoplas-
mic cargoes with various degrees of selectivity, and its activity is tightly regulated in a nutrient- and
development-dependent manner. Autophagy research has drawn much attention since autophagy not
only is an interesting cell biological phenomenon but also has great potential for medical and agricul-
tural applications. For example, autophagy is associated with cancers and neurodegenerative diseases
in human and mammalian cells and is also suggested in remobilization of nutrients during the sen-
escence of plant leaves. In this general review, we describe genetic components of the core autophagic
machinery conserved among yeast, animals, and plants and briefly explain how these components are
responsible for major steps in plant autophagy. We discuss four common features of autophagic proc-
esses: (i) autophagy as a degradation pathway, (ii) the concept of flux in autophagy research, (iii) de-
pendency on developmental and nutritional cues, and (iv) diversity of autophagy, focusing on se-
lective types of autophagy. We also summarize cell biological and physiological functions of plant
autophagy. Our intention is to provide a quick guide to autophagy for those who are new to autoph-

agy research.
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Fig. 1. Steps in the autophagy of yeast and plant cells. This
diagram shows how a portion of the cytoplasm in-
cluding mitochondria is degraded by autophagy. The
first step involves the initiation of isolation mem-
brane, which is followed by vesicle expansion and
closure, eventually forming the double-membrane
autophagosome sequestering cytoplasmic materials.
The outer membrane of the autophagosome is fused
with the vacuolar membrane, and cytoplasm seques-
tered by the inner membrane is released into vacuo-
lar lJumen. These intravacuolar vesicles derived from
the inner membrane of the autophagosome are called
autophagic bodies, which are rapidly degraded by
vacuolar hydrolases. Autophagic bodies can be de-
tected only when hydrolysis in the vacuole is in-
hibited, for example, by inhibition of the vacuolar
proton pump. Finally, breakdown products such as
amino acids and sugars are transported back to cyto-
plasm for recycling.
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Atgl18/WIPI1/WIPL2, (iv) Atg8 3 & (conjugation) Al 2¥-&
T4 Atg8/LC3/GATE16/GABARAPL, Atg7, Atg3,
Atgd, (v) Atgl2 1§ A2"3 1 EJAE FASE Atgl2,



Journal of Life Science 2014, Vol. 24. No. 2 211

Tabel 1. Core Atg proteins in yeast, mammals, and plants and their properties

Yeast Mammalian Plant Main functions or properties

Atgl Ulk1, 2 Atgl Catalytic subunit of the Atgl complex; Protein kinase [4]
Atg2 Atg2 Atg2 Interacts with Atgl8; Localized at the phagophore [45]
Atg3 Atg3 Atg3 E2-like enzyme for Atg8 [64]
Atg4 Atgd Atgd Atg8-specific protease [64]
Atgh Atgd Atgb Protein target for conjugation by Atgl2 [64]
Atgb Beclin 1 Atgb Subunit of the Vps34 complex [13]
Atg7 Atg7 Atg7 El-like enzyme for Atg8 and Atgl2 [64]
Atg8 LC3, GATE16, GABARAPIL Atg8 Ubiquitin-like protein [64]
Atg9 Atg9 Atg9 Transmembrane protein [66]
Atgl0  Atgl0 Atgl0 E2-like enzyme for Atgl2 [64]
Atgl3  Atgl3 Atgl3 Subunit of the Atgl complex [4]
Atgld  Atgl4L - Autophagy-specific component of the Vps34 complex [13]
Atgl6 AtgloL AtgloL Non-covalently binds to Atgb-Atgl2 [64]
Atgl7  Fip200 Fip200L Subunit of the Atgl complex [4]
Atgl8  WIPIL, 2 Atgl8a Binds to PtdIns-3-P on the phagophore [45]
Vpsls  pl150 Vps15 Helps the Vps34 complex to localize at membrane [13]
Vps34  Vps34 Vps34 Catalytic subunit producing PtdIns-3-P [13]
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Fig. 2. Atg8 and Atgl2 conjugation system in plant cells.
Ubiquitin-like Atg8 precursors are processed at their
C terminus by Atg4 proteases, resulting in exposure
of a glycine residue to be tagged to membrane phos-
pholipid phosphatidylethanolamine (PE). Processed
Atg8 is activated by El (ubiquitin-activating en-
zyme)-like Atg7 and conjugated by E2 (ubiquitin-
conjugating enzyme)-like Atg3 to PE on isolation
membrane. Atgl2, another ubiquitin-like protein tag
required for efficient Atg8-PE conjugation, is sim-
ilarly activated and conjugated by Atg7 and Atgl0,
respectively.
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