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Image: From Yandel et al. (1989).

Prologue

The image above constitutes one of the most famous images in cancer biology. In this research,
Yandel et al. (1989) used Sanger sequencing to discover a single mutation responsible for most
inherited forms of retinoblastoma. But much more importantly, it set us on a path of discovery
leading to a central pathway in cell cycle regulation—the pRB tumor suppressor pathway.
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1 Readings

� Required readings: §9.10 and §9.11 of the textbook (Krebs et al., 2018).

� Optional reading: Knudsen and Wang (2010), Dirks et al. (2006).

2 Core exercises

1. What are the 2 “requirements” a cell must meet before it is allowed to pass the G1

checkpoint and enter the S phase?

2. Compare and contrast the expression and function of cyclin and cyclin-dependent kinases
(CDKs).

3. Suppose a cell suffers the rasONC mutation described in the previous section. Explain,
using information from this section, why that is not a guarantee of progression through
the cell cycle.

4. Explain how RB normally shuts down the cell cycle at the restriction, or START point.
What has to happen to release this inhibition?

3 Intermediate exercises

5. Suppose a mutation that caused a cell to constitutively produce cyclin proteins (specifi-
cally cyclin D). What would you predict the consequence to be?

6. Classify mutations in p53 that promote the occurrence of cancer.

7. Classify mutations in RB that promote the occurrence of cancer.

8. How many proteins are coded for at the INK4a/ARF locus? How is this possible?

4 Advanced exercise

9. Consider a loss-of-function mutation in the gene, GADD45. How would this mutation
affect the function of p53 and, ultimately, progression through the cell cycle?
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