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Abstract: Targeted degradation techniques use the naturally existing degradation mechanism(s) in eukaryotic
cells to specifically degrade harmful substances to maintain and improve cellular homeostasis. The techniques
specifically remove misfolded or aggregated proteins, macromolecular complexes, damaged or aged organelles,
and some non-protein substances via the ubiquitin-proteasome system (UPS) and the autophagy-lysosome

pathway. Among these techniques, the targeting autophagic degradation techniques have many characteristics
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such as high target selectivity and wide substrate scope, making them promising techniques for the treatment of

neurodegenerative diseases, metabolic diseases, and other diseases. At present, the application potential of these

techniques is far from being fully developed, especially in the field of plant science. This review details the

mechanisms, characteristics, and advantages of targeted degradation techniques based on the autophagy-

lysosomal pathway. Moreover, combined with the recent research work of Professor Li Fagiang group in South

China Agricultural University, this review focuses on the research of designing and modifying the autophagy

adaptors to transport those factors unfavorable to plant growth and development via selective autophagy to the

vacuole for compartmentation, so as to develop new crop varieties that can resist viral infection or toxic abiotic

components. This review ends with a discussion of the potential applications and challenges of targeted

autophagic degradation techniques in plant science and agricultural production.
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The proteolysis-targeting chimera (PROTAC) degrades the target proteins via the ubiquitin-proteasome system. Novel techniques based on the autophagy-

lysosome/vacuole pathway are anticipated to be applied to remove the target or aggregated proteins, damaged or aged organelles, and viruses, etc. The
macroautophagy-based degraders and the chaperone-mediated autophagy (CMA)-based degraders are two of the examples
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Fig.1 Targeted degradation techniques based on the ubiquitin-proteasome system and the autophagy-lysosome/vacuole pathway
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A: The tripartite CMA-based degrader contains the cell membrane-penetrating sequence (TAT) followed by a target protein binding domain (PBD) and
tandem repeats of the CMA-targeting motif (CTM); Aided by the TAT, these chimeric proteins enter the cell and bind to the target protein, resulting in specific
degradation via CMA. B: The autophagosome-tethering compound (ATTEC) that interacts with both the LC3/ATG8 and the target substrates (mHTT or lipid
droplets) targets the latter for autophagic clearance. C: The autophagy-targeting chimera (AUTAC) consists of a specific binder of an intracellular substrate
(target protein or mitochondria) and a degradation tag (guanine derivatives) to induce K63-linked ubiquitination of the substrate; The target substrate later is
recognized by the autophagy receptor SQSTM1/p62, resulting in autophagic degradation. D: The AUTOphagy-TArgeting Chimera (AUTOTAC) interacting
with both the target substrate and the autophagy receptor p62, targets the cargo to lysosomes for degradation. E: The AIM (ATG8-interacting motif)-based
degrader interacts with both the target substrate and the ATGS, enclosing the substrate into the autophagosome and later to the vacuole for degradation
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Fig.2 Schematic diagram for the targeted degradation technique based on the autophagy-lysosome/vacuole pathway
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FaE R TR, AR AERA, 38 R AE N R S

tau™"" AR BN B A 1, AUTOTAC 7313 6e
54 G RR tau™"" JE R SR AEA, R AUTOTAC
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