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Image: Human cell culture showing cells in standard buffer (A) and media with S phase signals present (B). In

these images, DNA fluoresces red and DNA replication fluoresces green. From Krude (2000)

Prologue

As opposed to prokaryotes, eukaryotes regulate cell division very tightly. For example, mam-
malian cells by default exit the G1 phase into a quiescent (“inactive,” not currently dividing)
stage called G0, where further progress towards replication is made. Cells can remain in G0

indefinitely; in fact, the majority of cells in your body have been quiescent since you were born.
However, if cells need to replicate, they must exit G0 and reenter G1 in preparation for DNA
replication in the S phase. Release from G0, therefore, becomes a critical—perhaps the most
critical—step in eukaryotic regulation of replication. Not surprisingly, it is tightly controlled
by external cell signals (see image above).
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1 Readings and video

� Required readings: §9.9 of the textbook (Krebs et al., 2018).

� Optional video: CSHL DNA Learning Center video, “Cell Signals.”

2 Core exercises

1. Outline the events that occur after epidermal growth factor binds to its receptor up to
when genes for exit of G0 and reentry into G1 are transcribed.

2. Describe 2 ways that the signal sent by epidermal growth factor is turned off so that it
doesn’t continue sending spurious signals after the growth signal has ceased.

3. Explain how the oncogenic mutant rasONC differs in function from the normal gene, ras,
and classify this mutation.

4. Explain the function of p53 in the cell cycle.

3 Intermediate exercise

5. Consider a mutation that inhibits the MDM2 gene. Predict what effect that mutation
would have on a cell’s progression through the cell cycle.
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https://dnalc.cshl.edu/resources/3d/cellsignals.html
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