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Abstract The cell cycle is the entire process that a cell undergoes from the completion of one decelerated
division to the end of the next decelerated division. The cell cycle consists of Gy phase (stationary phase), G; phase
(DNA pre-synthesis phase), S phase (synthesis phase), G, phase (late DNA synthesis phase) and M phases (cytoki-
nesis). Normally, there are three main checkpoints that prevent cells from undergoing abnormal replication, namely

the G,/S checkpoint, the G»/M checkpoint and the metaphase/anaphase mitotic checkpoint. The G/S checkpoint,
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also known as the initiation point, is a critical point for cell cycle initiation, and the G,/S checkpoint regulates cell

cycle initiation through a complex formed by the binding of cyclin D to CDK4/6, which affects cell cycle progres-

sion. In addition, abnormal activity of cyclin D and CDK4/6 can induce abnormal proliferation of cancer cells and

trigger malignant development of cancer. Therefore, understanding the changes in CDK4/6 activity, the assembly

of cyclin D with CDK4/6 and the role of CDK4/6 inhibitors will help to understand the underlying regulatory pro-

cesses in cell cycle progression as well as provide a new option for the treatment of cancer. This review describes

and summarizes the key conditions for the regulation of CDK4/6 activity, the key processes of cyclin D-CDK4/6 in

the G, to S phase transition, and the progress of CDK4/6 inhibitor in cancer, and finally describes the problems and

challenges of cyclin D and CDK4/6 in cell cycle progression, aiming to provide a scientific reference for further re-

search on the cell cycle.
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TEE, A RS S AR R O A, B S5
AW R, A L AR DI 45 4 45 B AH B
T, RIHINA FIER LS M. BIAHE. PESTFE
FIEF R, Gy AR R R, 3K 4 5 A 18 44 3 44 ]
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The WEE kinase family phosphorylates the CDK4/6 inhibitory site, CAK phosphorylates the CDK4/6 activation site, and Cdc25 removes the CDK4/6
inhibitory site phosphorylation motif to activate CDK4/6 activity; endogenous CDK inhibitors bind to cyclin D-CDK4/6 to inhibit CDK4/6 activity.
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Fig.1 Activation process of cyclin D-CDK4/6
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Growth factor signaling activates cyclin D-CDK4/6 through the MAPK signaling pathway; the cullin 4 E3 ligase CRL4*™®**! does not bind to cyclin D,
thus keeping cyclin D from ubiquitinated degradation and promoting cyclin D-CDK4/6 activation; activated cyclin D-CDK4/6 promotes cyclin E tran-

scription with S-phase proteins by phosphorylating Rb and dissociating Rb from the Rb-DP1/2-E2F complex.
2 YHAEREHAZE BD-CDK4/6H) 53 FIFHE
Fig.2 Molecular regulation of cyclin D-CDK4/6
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