S-B-4-1_Cell Cycle Worksheet and KEY

The Cell Cycle
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Cytokinesis results in daughter cells that are relatively small and low on ATP (energy). New daughter cells begin with the G1 phase, during which they acquire ATP for energy, develop, and grow larger. Interphase includes the G1, S, and G2 phases. Once cells have grown larger enough and acquired ample ATP, their DNA is copied during the S phase. The cell replicates its original DNA molecules, making identical copies so that each new cell will have a copy. A large amount of energy is needed to replicate the DNA, so the cell undergoes a second growth and energy acquisition stage, G2. The energy gained during G2 is used to divide the cell during mitosis, the M phase.

Several checkpoints during the cell cycle ensure that replication is complete and accurate for the proper distribution of DNA to the daughter cells. They sense damage to the DNA before the cell enters the S phase, during the S phase and after the S phase. If damage is sensed during the checkpoints, the cell cycle will discontinue until the damage can be repaired. If repair is not possible, the cell undergoes apoptosis, the process of self-destruction. 

Gap 0 (G0): Point in the cycle at which a cell leaves the cycle and ceases dividing. This may be a temporary resting period or more permanent. 

Gap 1 (G1): Cells increase in size in, produce RNA and synthesize protein. An important cell cycle control mechanism (checkpoint) activated during this period ensures that everything is ready for DNA synthesis. 

S Phase: Phase during which DNA instructions are duplicated. 

Gap 2 (G2): Gap between DNA synthesis and mitosis which is a growing and protein production period. This gap ends with another control checkpoint to determine if the cell can divide.

Mitosis or M Phase: Cell ceases to grow and protein production stops at this stage in the cell cycle. The cell focuses all of its energy on the division into two similar daughter cells. There is a checkpoint in the middle of this phase that ensures the cell is ready to complete cell division. 

Critical Thinking Questions

1. When cells are viewed under a microscope, they are usually seen at a point in the interphase stage. Why do you think this is so?

2. Why is it good that cells can self-destruct if they cannot repair damage to their DNA?

3. Summarize the events that happen during interphase in one complete sentence.

Answer KEY
The Cell Cycle
1. When cells are viewed under a microscope, they are usually seen at a point in the Interphase stage. Why do you think this is so?
Because this is the longest phase of the cycle. With this being such a time-consuming phase, there is a greater probability of seeing a cell in this phase.
Check students’ reasoning and understanding to see if they relate length of interphase to the probability of observing it.
2. Why is it good that cells self-destruct if they cannot repair damage to their DNA?
Because DNA is genetic information that is passed on to the offspring. If unrepaired DNA is passed on to the offspring, then each successive offspring cell will contain damaged DNA and continue to replicate and pass on that damaged DNA.

3. Summarize the events that happen during interphase in one complete sentence.
During interphase, cells grow, develop, and acquire ATP for energy, then replicate their DNA, and then continue to grow and acquire energy.

Check students’ reasoning and understanding to see if they relate DNA replication to passing damage to the offspring.
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