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ENTRANCE

The cell cycle is a series of events that a cell passes through to grow and 
divide. The cycle is split into distinct phases and depends on checkpoints 
to replicate and divide correctly. 

Checkpoints rely on cyclin-dependent kinases (CDKs) and cyclins (Cycs) 
to slow or stop progression through the cell cycle if defects are detected. 
Critical checkpoints occur at different phases of the cell cycle: before 
DNA replication (G1/S), after DNA replication (G2/M), and during mitosis 
(spindle assembly checkpoint or ‘SAC’). 

Dysregulation of the cell cycle and checkpoints can lead to diseases, 
such as cancer—where cells have sustained proliferation.

Four CDK inhibitors have FDA approval for use
as cancer treatments. All four CDK inhibitors target

CDK4/6, blocking Cyc D binding which prevents 
E2F gene expression and progression through the 

cell cycle.

CDK INHIBITOR CANCER THERAPIES

50–70%
of breast cancers have 
Cyc D1 overexpression, 

promoting cell cycle 
progression.

Dysregulated cell cycle 
can cause uncontrolled 

growth, leading to 
diseases such as 

cancer.
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Most cancer mutations 
occur before the S 

phase and can prevent 
cell cycle exit.

Critical checkpoints act as surveillance systems that check for defects during the cell cycle, 
such as DNA damage and faulty DNA segregation. These checkpoints prevent genetic errors 
passing onto daughter cells and ensure cells progress through the cell cycle correctly. 

If defects are detected, critical checkpoints slow down or stop the cell cycle from 
progressing through to the next phase of the cell cycle. Critical checkpoints rely on CDK 
activity and include:

◦ G1/S checkpoint – which checks for DNA damage, controlling entry from G1 phase 
into S phase (where DNA is replicated)

◦ G2/M checkpoint – which checks for DNA damage, controlling entry into M phase 
(where chromosomes are segregated)

◦ Spindle assembly checkpoint (SAC) – which checks chromosomes are correctly 
attached to the spindle, controlling entry into anaphase and commitment to cell 
division (cytokinesis). 
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