Teacher Guidance for the November 2006 story

Protein Folding and Parkinson’s Disease.
At The Whitehead Institute in Cambridge, MA, a team led by Dr. Susan Lindquist studies the disease effects of misfolded proteins. This month’s story is about Parkinson’s disease (PD), which can result from the misfolding of the protein alpha-synuclein. The damaged alpha-synuclein hampers another protein called Ypt1p; in turn, that interference leads to the death of dopamine-producing neurons. When enough of them die, the deficiency of dopamine results in the symptoms of PD.
Here are some questions based on the story:

1. What are some of the symptoms of Parkinson’s disease (PD)?

The symptoms of Parkinson’s disease are tremor or shaking; stiffness of the arms, legs and body, slowness of movement; and trouble with balance.

2. How many Americans are thought to have PD? 

Between 500,000 and 1.5 million are affected; 50,000 – 60,000 additional people diagnosed with PD each year.

3. What are proteins? 

Proteins are the primary components of cells; they consist of combinations of amino acids. Each protein has a defined sequence that determines its shape and function.

4. What is a neuron? 

A neuron is a cell in the nervous system. Its main role is to process and transmit information.

5. What role does dopamine play in the body?

Dopamine, a chemical produced in the brain, transmits messages within the central nervous system.

6. Ytp1p is called the “traffic cop” protein. Why? 

It helps move other proteins around in the cell.

7. Specifically, what goes wrong with alpha-synuclein as it relates to PD?

Excess alpha-synuclein clumps at the cell membrane, trapping the Ytp1p and preventing it from doing its work. This leads to cell death in the dopamine producing neurons.
8. Fruit flies and worms played a part in this research. What was it?

The researchers put the rescue protein Ypt1p into developing fruit flies and worms that are models of PD, and watched them grow. The rescue protein rescued the cells – the cells lived and the animals did not develop Parkinson’s disease
9. Using the rescue protein, researchers obtained a pretty dramatic result in laboratory rats. What was it? 

Researchers used brain cells taken from rats that have been shown to develop PD. The rescue protein Ytp1p was put into dopamine-producing brain cells; cell death ceased and the neurons returned to health.

10. Why do Dr Lindquist and her team study a whole group of diseases, such as PD, Mad Cow disease, and Huntington’s disease?  

They all appear to result from protein misfolding.
11. What does a molecular biologist do? 

She studies the interactions between the various systems of a cell, including the interrelationship of DNA, RNA and protein synthesis.

Question for students who want to go deeper

Students may remember a controversy during the November 2006 elections having to do with Parkinson’s disease, a radio commentator and an actor. How effective are drugs in helping PD patients control their visible symptoms, particularly shaking? What are the roles of science, medicine and fame in political advocacy?

A controversial research avenue for neurological diseases employs embryonic stem cells. Why would PD patients and doctors be interested in embryonic stem cell research? An excellent training resource for ethics is Ethics in the Science Classroom (http://www.nwabr.org/education/esc.htm) from the Northwest Association for Biomedical Research. 







