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Abstract: Proteolysis-targeting chimera (PROTAC), as an emerging treatment method, has become one of the
hottest technologies in the field of new drug research with a near-20-year development. PROTAC utilizes the
natural ubiquitin-protease system in cells to induce targeted protein degradation, especially for protein of interest
that are difficult to target by traditional small molecules. Moreover, PROTAC is expected to solve the problem of
drug resistance that often occurs with small molecule drugs. However, the excessive relative molecular weight,
poor solubility and membrane permeability, and low oral absorption of PROTAC make it challenging to
druggability study. Currently, take pharmacokinetic characteristics as the entry point to continuously optimize and
improve, so as to accelerate the transformation of PROTAC from laboratory to clinical application. Based on the
basic structure and mechanism of PROTACS, this review introduces its pharmacokinetic properties, analyzes how
to design efficient and stable PROTAC molecules, summarizes its current research progress in various diseases
treatments, evaluates the development prospects and limitations of PROTAC, in order to provide more references
for further research and application of PROTAC.
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Figure 1 The mechanism of target protein degradation by proteolysis-targeting chimera (PROTAC). POI: Protein of interest; E1: Ubiquitin

activating enzyme; E2: Ubiquitin conjugating enzyme; E3: Ubiquitin-protein ligase; Ub: Ubiquitin; ATP: Adenosine triphosphate
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Pharmacokinetic properties of PROTAC. CYP: Cytochrome P450; UGTs: Human UDP-glucuronosyltransferase; SULTSs: Sulfo-

Process

Pharmacokinetic properties of PROTAC

Absorption 1) PROTAC drugs are usually poorly absorbed, some of them through the lymph;

2) Due to the "chameleonicity" of some PROTAC molecules, its permeability is determined by whether it can be transformed into a

non-polar conformation during the permeation process.

Distribution 1) The plasma protein binding rate of PROTAC molecules is high, most of which exceed 90%;

2) The "hook effect" will appear, when the concentration of PROTAC drugs is high, resulting in a significant decrease in drug activity.

Metabolism 1) Phase I metabolic enzymes (CYP enzyme system) and phase II transferases (UGTs, SULTSs, efc.) mainly responsible for the

metabolism of PROTAC molecules, while aldehyde oxidase also partly involved;

2) Linker is the easiest part to metabolize for PROTAC molecules, like N-dealkylation, hydroxylation, amide hydrolysis, etc. Linker-

cleavage-products may lead to "off-target effect".
Excretion

1) PROTAC molecules might be eliminated through liver metabolism;

2) The excretion of PROTAC molecules might be related to drug transporters located in liver and kidney.
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Figure 2 Effective PROTAC for various disease treatments
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