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Biology 6.1 Cell Cycle Notesheet


The Cell Cycle:
· The cell cycle is a repeating sequence of cell growth and division that happens throughout the entire life of any living organism.
· The cell cycle has many stages; however it spends 90% of the entire cycle in the first three phases. These three phases all together are called the “interphase”.

· The cell enters the last two phases only when the time comes for the cell to divide thus reproducing itself
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The five phases of the Cell Cycle are:

INTERPHASE

1. First growth (G1) phase

2. Synthesis (S) phase

3. Second Growth (G2) phase

DIVISION – Mitotic Phase
4. Mitosis

5. Cytokinesis

INTERPHASE consist of the following three phases:
Stage 1: First Growth (G1) Phase
· During G1, the cell grows rapidly and carries out normal life functions. For most organisms, this phase is the major portion of the cell’s life. Any cells that do NOT divide stay in this G1 phase.
Stage 2: Synthesis Phase (S)

· This phase is when a copy of the DNA located in the cell’s nucleus is copied.

· At the end of this phase, each chromosome consists of two chromatids attached at a point we call a centromeres.
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Stage 3: Second Growth (G2) Phase

· In the G2 phase, preparations are made for the cell to divide.

· Hollow protein fibers called “microtubules” are arranged during G2 to prepare for the mitosis, the splitting of the nucleus into two nuclei

· During G2, the cell double checks the DNA that was copied for any mistakes and repairs any mistakes it finds

Stage 4: Mitosis (Cell Division starts)
· During mitosis, the cell’s nucleus divides into two distinct nuclei. Each nucleus now has an identical copy of the cell’s DNA in it with matching chromosomes and genes.

Stage 5: Cytokinesis

· During cytokinesis, the entire cell body divides into two distinct smaller cells.

· Each of these smaller cells now has a nucleus with identical copies of the cell’s DNA enclosed in the nucleus.

· These two cells are now identical to each other and will return to the G1 phase and now grow rapidly until their time comes to divide.

Mitosis has 6 phases to it:

· Interphase (starts with 46 chromosomes)

· Prophase (now doubled to 92 chromosomes inside nucleus)

· Prometaphase (nucleus dissolves – microtubules attach to centromeres of chromosomes)

· Metaphase (chromosomes prepare to separate into two sets)

· Anaphase (chromosomes tear apart at centromeres into two identical sets)

· Telophase (microtubules disappear – two identical sets of chromosomes are now at opposite ends of the cell)
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Cell Checkpoints and feedback:

If a cell spends 90% of it’s life in it’s first part; interphase, how than does it know when it is time to move into mitosis and divide? 

· Feedback information from the cell tells the cell when to enter this phase.
· The cell cycle has key “checkpoints” where feedback signals check the cell and tell the cell when it is ready to move to the next stage of cell division.

· Sometimes feedback information tells a cell to advance to the next stage, sometimes it tells it to wait in it’s present stage.

Cell Growth (G1) checkpoint 1:

· The first checkpoint the cell looks for is during the G1 phase. If the cell is healthy at this point, the feedback information tells the cell to proceed to the next phase; the S (synthesis) phase where the chromosomes in the DNA are copied.

Cell growth DNA synthesis (G2) checkpoint 2:
· The second checkpoint in cell division is after the DNA is copied. Before going any farther, the cell checks the DNA copy against the original DNA and repairs any mistakes that were made in the copying.

· Only when the DNA is copied and repaired does the cell than pass out of interphase to the next step; mitosis, where the nucleus divides and DNA separate into two separate copies.

Mitosis Checkpoint # 3:
· At the end of mitosis, when the cell’s nucleus divides into two new nuclei each with an identical copy of the DNA, the cell checks again. If mitosis went through fully, than the cell proceeds to the next stage, the actual division of the cell into two smaller cells.

CANCER:

· Sometimes mistakes occur in the process that controls cell division. If a gene becomes mutated, the feedback signals that tell a cell when to divide can become broken and stay stuck in an ON position, telling the cell to divide continuously without stopping. This leads to rapid multiplication of cells, uncontrollable cell growth. 

· The uncontrollable division and growth of cells is called cancer. Cancer cells are cells that keep dividing uncontrollably without ever getting the signal to stop. They are stuck in their division cycle

