
MITOSIS AND THE CELL CYCLE

Open the file "Mitosis" of the program "Explorations in Cell Biology and Genetics" (George Johnson ISBN 0-697-29214-2 WCB McGraw-Hill).  

Click on Wcb_pc_(D:)/Startbio/Menu/Mitosis.  Make sure your speakers are turned "on" in order to hear the audio portion of this exercise.

This exercise will explore the ways in which our cells decide if and when they will divide.  We will investigate how different cells respond to conditions to which those cells are exposed.

You are free to make any needed parameter changes to answer the questions that follow (be sure that you have set the proper parameters before each simulation – it is best to evaluate one variable at a time keeping all other parameters constant).

Question #1:  Among the growth factors which have been identifies and studied are platelet derived growth factor (PDGF), fibroblast growth factor (FGF) and erythropoietin (EPO).

a. List those used in an adult’s body to induce cell cycling and then name the tissues stimulated by each

b. List those used in an embryo’s body to induce cell cycling and then name the tissues stimulated by each

Question #2:  Compare a normal human embryo, a normal human adolescent and a normal human adult with respect to how long it takes for a cell to complete divisions in each type of tissue. Present these data in a table (you must include this table in your report to receive full credit!). Then use the table to answer the following questions.

a. What are the fastest replicating cells in an embryo?

b. What is the fastest replicating cell in an adult?  Why do you think this is so?

c. What is the slowest replicating cell in an adult? (HINT: a non-replicating cell divides very slowly). Why do you think this is so?

d. Supposing an adult sustains some cell death in his skin, blood, brain, muscle, and bone. Rank the tissues in the order or potential rate of recovery – list the quickest recovery first.

e. Adult humans can sustain muscle cell death and recover use of the affected muscle activity. Explain why (your answer must include a discussion of the cell cycle).

f. When a pregnant woman comes in contact with a mutagen such as X-rays, why is the exposure more dangerous for the fetus than for the woman?

g. In a normal adolescent, which cells have not yet slowed to an adult replication level?

Question #3:  Does inadequate nutrition affect cell replication in an otherwise normal adult?  If so, specify how (you must name the specific tissues to receive credit for your answer!).

Question #4:  In an otherwise healthy adult, describe how epidermal cell replication is affected by increasing exposure to cigarette smoke compared to a person not exposed to such smoke. With time, heavy smokers often develop skin that is thick and leathery in texture. Is there any data in this program to possibly explain this? Comment.

Question #5:  Does cigarette smoke affect blood cell replication in an otherwise healthy adult? (a: Yes or No; b: Can you speculate why)? (You will need to record 2 answers, both a: and b: to receive full credit!).
 NOTE: Please show all work to support your answers.
