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characterized by uncontrolled cell proliferation. The genes responsible for cell cycle
regulation have key roles in the development of cancer. For example, the Cyclin Ds and

their associated kinases, Cyclin-dependent Kinase 4 and 6 (CDK4, 6) play a crucial role in
the regulation of cell cycle checkpoints. During the cell cycle, cells move from one phase

of the cycle to the next, driven by different cyclins and their associated kinases. In
particular, Cyclin Ds form a complex with CDK4, which phosphorylates retinoblastoma

protein (pRb). This results in the release of transcription factor E2F which can then initiate
the transcription of downstream genes including the Cyclin E family. These are

responsible for the switch from G1 to S phase. Aberrant Cyclin Ds activity is seen in many
tumours, where it has been postulated that overexpression of Cyclin Ds is responsible for
the uncontrolled cell cycle progression. CDK6 is also known to interact with Cyclin Ds to
phosphorylate retinoblastoma protein (pRb). In addition, it was demonstrated that CDK6

activity is regulated by phosphorylation which occurs at a threonine residue in the C-
terminal domain. Mutations in this threonine residue are seen in several different cancers,

suggesting that this may have a role in the development of cancer. It has been shown
that the Cyclin Ds and CDK4/6 play a crucial role in the development of cancer,

specifically in the growth of leukaemia. One strategy for the design of anticancer drugs is
therefore to target these proteins. There are several problems with this strategy. First, the
activity of CDK4/6 is dependent on complexes with Cyclin Ds, and multiple Cyclin Ds can

associate with a single CDK4/6. Many cancers therefore contain multiple isoforms of
Cyclin D and CDK4/6. Second, although CDK4/6 is specifically required for the G1 to S

transition, it cannot discriminate between Cyclin D
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