The Cell Cycle – Essential Concepts

As we have learned in previous units, cells arise from pre-existing cells.  The term "cell cycle" refers to the repeating series of steps that cells undergo to divide and make more cells.  The cycle we will explore in this unit deals with the division of somatic (body) cells that usually produce daughter cells with identical chromosomes.  (Sex germ cells divide by a similar but significantly different process that we will learn about in a future unit.)

7.1 Describe the phases and processes of the cell cycle

7.2 Compare and contrast the phases of mitotic cell division

The cell cycle involves a repeating series of three periods: interphase, mitosis, and cytokinesis.  Interphase and mitosis each involve a series of steps.





Interphase:  During this period, cells grow to reach their mature size and perform whatever funtions they are designed to perform.  In this period cellular organelles and material, including chromosomes (which carry the genetic instructions of the organism), are replicated.  Interphase consists of three phases:


G1 phase (1st Gap phase) of interphase:  A growth phase during which the cell grows and the number of organelles increase. 

S phase (Synthesis phase) of interphase: The phase during which sister chromatids are created.  Each of the cell's chromosomes (long chains of DNA that carry genetic instructions of the organism) is copied resulting in two identical strands called sister chromatids (a process called replication).  Throughout the rest of interphase, the sister chromatids remain attached to each other at a point called the centromere.


G2 phase (2nd Gap phase) of interphase: Another growth phase during which the cell makes the "machinery" and substances needed for division.

Mitosis:  During this period, the cell nucleus divides into two nuclei with identical genetic material.  Mitosis consists of four phases:

Prophase:  The sister chromatids condense, and the nucleolus and nuclear envelope (the membrane around the nucleus) disappear.  Spindle fibers (strands of microtubules) begin to assemble at opposite ends (poles) of the cell.

Metaphase:  The sister chromatids line up at the center of the 

cell with spindle fibers from each pole attached to the centromere.


Anaphase:  The spindle fibers pull the sister chromatids apart so that one chromosome of each pair end up at opposite ends of the cell.


Telophase:  New nuclear envelopes form around the chromosomes at each end of the cell and the cell membrane begins to pinch in as cytokinesis starts.

Cytokinesis:  The cell membrane pinches in and divides the cytoplasm into two genetically identical cells.  (In plants the process is slightly different; cell membranes and a cell wall assemble between the newly formed nuclei.)  Once complete, the cells enter interphase and the cycle starts over.

7.3 Infer the importance of mitosis

7.4 Compare the processes of normal cell growth to the growth of cancer cells.

The rate of cell division is normally precisely controlled.  New cells are produced as needed for growth or to replace dead cells.  Sometimes, however, the controls are altered and some cells divide more than is needed.

Cancer is a disease that results when cells divide, grow and change abnormally.  Such abnormal growths are called tumors, which can be benign or malignant.  Benign tumors remain together and cause little harm.  Cells of malignant tumors, however, do not remain together and may migrate through the body to start new tumors.  This spread of malignant cells is known as cancer.  

Heredity, certain chemicals, and radiation can cause abnormal changes in cells that can lead to cancer.
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