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Abstract: With high selectivity and potency, target protein degradation technology has recently emerged as a
strategy for drug discovery and design. Proteolysis-targeting chimeras (PROTAC) function as inducers for the
degradation of target proteins and are a research focus in drug development. Current research on PROTAC mainly
revolves around the rational design of PROTAC molecules, the discovery of new E3 ubiquitin ligase ligands and
improvement in drug targeting. In this review, we focus on the PROTAC linker and its effects on the generation of
the E3 enzyme-PROTAC-target protein ternary complex from three standpoints: length, binding site and chemical
properties. We discuss the influences of the linker on the efficacy and the selectivity of PROTAC molecules.
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Figure 1  Schematic representation for targeted protein degrada-
tion by PROTAC through hijacking the E3 ubiquitin ligase
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Figure 2 Structures of PROTAC molecules with linker length-dependent degradation efficacy. (1: dBET23; 2: dBET6; 3: dBET57; 4:
ZXH-3-26; 5: SNIPER (ER)-type PROTAC, n =2, 3, 4; 6: HaloPROTAC3-8,n=3,5,0, 1, 2, 4)
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Figure 3  Structures of PROTAC molecules with substrate speicificity dictated by the linker length. (7: Lapatinib-based EGFR and HER2
targeting PROTAC, n = 2, 3; 8: VHL-based BRD7 and BRD9 targeting PROTAC, n = 2, 4)
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Figure 4  Structures of PROTAC molecules with different solvent-exposed terminus
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Figure 5 Linker location and orientation studies in the development of an ER-targeting PROTAC
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Figure 7 Replacement of part of PEG linker with a phenol group increases conformational restraint and generates new linker-protein inter-
action (24 and 25); Linker is optimized from MZ1 (26) to MacroPROTAC-1 (27) through macrocyclization
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Figure 8 Synthetic precursors of flexible all-carbon linkers (28-31); Modification of an all-carbon linker (32) to a rigid spirocyclic pyrimi-
dine linker (33)
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Figure 9 Linker optimization on ER (34a-34j) and BET (35a—35d) targeting PROTACs
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