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Abstract: CDKs proteins are a kind of cell cycle protein-dependent kinases, which serve as important roles
in controlling cell division and transcriptional stages. Among them, CDKO9, as a key regulator responsible for the
transcriptional elongation of cells, drives the development of various malignant cells and is considered as an
important target in the field of anti-tumor drug development. However, the CDK family proteins feature high
conservativeness and similarity in structure, leading to the poor selectivity and severe side effects for traditional
small-molecular CDK9 inhibitors, which has limited their clinical applications. In view of this, there is an urgent
need to investigate CDK9 targets through a novel strategy. The PROTAC is an emerging drug discovery strategy
that the degrader could specifically recognize the target protein through indirect linkage with ubiquitin ligases and
ultimately eliminate the target protein through the ubiquitination degradation system. This paper provides a brief
overview of the structure and function of CDK9 protein, its relationship with the poor prognosis of clinical diseases,
as well as the currently reported small molecular inhibitors. The latest research progress on the targeted degradation
of CDK9 protein based on PROTAC technology is highlighted. Finally, the development prospects of this target
protein in this novel technology field are summarized and prospected, aiming to provide a reference for the
development of antitumor drugs in this direction.
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Figure 1 The mechanism of degradation of proteolysis-targeting
chimera (PROTAC)
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Figure 2 CDK9-mediated mechanism of action diagram
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Figure 3 Representative inhibitors of CDK9
Table 1 CDKD inhibitors that have been reported in clinical trials
Inhibitor Company Disease Clinical trial Clinical batch number
Flavopiridol (1) National Cancer Institute Lymphoma I NCT00445341
P276-00 (2) Piramal Melanoma 1T NCTO00835419
Dinaciclib (3) Merck Sharp & Dohme Corp Chronic lymphocytic leukemia (CLL) il NCTO01580228
Seliciclib (4) Cedars-Sinai Medical Center Cushing disease I NCT03774446
SNS-032 (5) Sunesis Pharmaceuticals B-lymphoid malignancies I NCT00446342
AZDA4573 (6) AstraZeneca Advanced haematological malignancies II NCT04630756
RGB286638 (7) Agennix Hematological malignancies I NCT04630756
Atuveciclib (8) Bayer Leukemia 1 NCT02345382
BAY-1251152 (9) Bayer Hematologic neoplasms 1 NCT02745743
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Figure 5 Wogonin-based on CDK9 PROTACs
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Figure 7 Nitrogen heterocycle-based on CDK9 PROTACs
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