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Abstract: Proteolysis targeting chimeras (PROTACs) is an innovative technique in targeted protein
degradation. PROTAC:S is a heterobifunctional molecule which can bind to the E3 ligase and target protein to form
a ubiquitination complex, resulting in the ubiquitin-proteasome system dependent degradation of target protein.
PROTACSs has been regarded as the promising method in drug discovery campaign, for its high commonality,
potent degradation activity and unique selectivity profile. However, the catalytic mechanism also induces the
uncontrollable protein degradation risk. Controllable PROTACSs contain the responsive element in the molecular
entity. In certain conditions, the element can be triggered to activate or terminate the degradation event. In this
review, we will briefly summarize the strategies in controllable PROTACs and describe the representative
examples according to the responsive mechanism. We hope this review could provide some insight into the further
development of controllable PROTACS.
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Figure 1 The mechanism of PROTACs. PROTACs consists of
three parts: target protein ligand, E3 ligase ligand and "linker"
structure that connects the two ligands. PROTACs binds to the
target protein and E3 ligase respectively through ligands at both
ends to form a stable terpolymer complex, which labels the target
protein for ubiquitination, and the ubiquitinated target protein is
then recognized and degraded by the proteasome in the cell.

PROTAC:S: Proteolysis targeting chimeras
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Figure 2 The mechanism of controlled PROTACs. The develop-
ment strategy of controllable-PROTACs are mainly to block key
binding sites in molecules with different stimulus response frag-
ments (cage) to make the molecules lose degradation activity.
Controllable-PROTACs are activated under specific response con-

ditions to produce subsequent protein degradation effects
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Figure 3 Commonly used photocleavable protecting groups
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Figure 4 The chemical structures of pc-PROTACS and the release of pc-PROTACI1
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Figure 5 The chemical structures of opto-PROTACs
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Figure 6 The chemical structure of PROTAC3
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PROTAC?2 and NPOM-caged BRD4 PROTAC4
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Figure 8 The chemical structures and release mechanism of PROTAC-I-3, PROTAC -II-5 and PROTAC-II-6
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Figure 11 The chemical structures of Tz-PROTACs
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Figure 12 The chemical structures of Ha-PROTACs
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