Group I

 Activity I - The Cell

Your group is responsible for presenting information on the structure and function of organelles described in the following scenario.  Your group may use any visual means to present this information to the whole class, but all members must actively participate in the presentation. Your presentation may last no more than fifteen minutes. 

Maudie Stillwell arrives at your clinic a very sick little 4-year old girl.  She is seriously undersized and underweight for her age.  She also has poor muscle coordination and show signs of a general neural degeneration.  Upon examination you discover that her liver and spleen are both markedly enlarged.  Although neither parent has any symptoms, her mother reports that two of her sisters (Maudie’s aunts) “failed to thrive” and died early in childhood.  Biopsies reveal that cells in multiple organs of Maudie’s body, including her liver, spleen, and lungs seem to be accumulating excessive amounts of lipids.  Your diagnosis is that Maudie suffers from Niemann-Pick disease, a disorder stemming from a failure of cells to break down excess lipids.
1.  With what organelle might this disorder be associated? 
2.  What is the normal function of this organelle? 

3.  How does the structure of this organelle facilitate its function?

4.  How does this particular disorder of this particular organelle produce/explain 

     Maudie’s symptoms? 

Group II

 Activity I - The Cell

Your group is responsible for presenting information on the structure and function of organelles described in the following scenario.  Your group may use any visual means to present this information to the whole class, but all members must actively participate in the presentation. Your presentation may last no more than fifteen minutes. 

Berf Newlittle is a 23-year old male who has suffered from repeated episodes of haemolytic anemia.  During these episodes Berf’s red blood cell counts drop off dramatically due to rupturing of large numbers of cells and the inability of his bone marrow to replace the ruptured cells fast enough.  When Berf comes into your clinic for treatment, you initially suspect a hereditary deficiency in the enzyme glucose-6-phosphate dehydrogenase, but biochemical tests rule this out.  An examination of his blood reveals that many of his red blood cells (RBCs) have an elliptical shape and your subsequent diagnosis is hereditary elliptocytosis.  In this disorder, structures within the RBCs distort the shape of the cell from the normal biconcave, disc shape to an elliptical shape, causing premature damage and rupture of the cells.
1.  With what organelle might this disorder be associated? 
2.  What is the normal function of this organelle? 

3.  How does the structure of this organelle facilitate its function?

4.  How does this particular disorder of this particular organelle produce/explain 

     Berf’s symptoms? 

Group III
 Activity I - The Cell

Your group is responsible for presenting information on the structure and function of organelles described in the following scenario.  Your group may use any visual means to present this information to the whole class, but all members must actively participate in the presentation. Your presentation may last no more than fifteen minutes. 

Bruce Harmon, a 12-year old boy presents at the Colorado City Clinic in northern Arizona.  His symptoms include mental retardation, recurring epileptic seizures, and unusual facial features.  A family history reveals that he resides in Hildale, Utah, belongs to a fringe sect of the Church of Latter-Day Saints, and that two of his cousins and one uncle are also known to share these medical symptoms.  Genetic and biochemical screening reveals that he has extremely low levels of the enzyme fumarase in his cells.  Your diagnosis is a hereditary metabolic disorder involving a fumarase deficiency.
1.  With what organelle might this disorder be associated? 
2.  What is the normal function of this organelle? 

3.  How does the structure of this organelle facilitate its function?

4.  How does this particular disorder of this particular organelle produce/explain 

     Bruce’s symptoms? 

Group IV
 Activity I - The Cell

Your group is responsible for presenting information on the structure and function of organelles described in the following scenario.  Your group may use any visual means to present this information to the whole class, but all members must actively participate in the presentation. Your presentation may last no more than fifteen minutes. 

Mary Rosanna Schmidt is a 45-year old woman who comes in to your rural Pennsylvania clinic.  Although she generally avoids strenuous physical activity, she has an unusually robust build, suggesting a hypertrophy (enlargement) of her muscles. Throughout her life she has suffered from bouts of extreme muscle stiffness, especially in her legs, and often brought on by cold weather.  A family history reveals that her father and paternal grandmother also had these symptoms.  After genetic screening and biochemical tests you diagnose her as suffering from myotonia congenita, a “channelopathy” involving a malfunction of chloride channels which regulate the movement of chloride ions between the outside and inside of the cell.
1.  With what organelle might this disorder be associated? 
2.  What is the normal function of this organelle? 

3.  How does the structure of this organelle facilitate its function?

4.  How does this particular disorder of this particular organelle produce/explain 

     Mary’s symptoms? 

