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Reminder: What A Year! will be on summer vacation during July and August. But not just sipping lemonade and fishing: we’ll be back in September with a whole year’s worth of great new biomedical research stories.

When Sleeping Dogs Can’t Lie ... 

What A Year! for June, 2009

Narcolepsy is a sleep disorder that affects a small portion of the human and animal population in a big way. Understanding sleep, the various conditions that can disrupt it, and the consequences of not getting enough good sleep is a hugely important endeavor. Dr. Emmanuel Mignot and his colleagues at Stanford University and around the world are seeking answers on narcolepsy, with the eventual goal of finding a cure.
To get the entire story, go to What A Year! and click on the 06/09 icon.

1. What is narcolepsy? What are the symptoms of narcolepsy?

Narcolepsy is a neurological disorder affecting the sleep-wake cycle. It is characterized by cataplexy, hallucinations and vivid dreams, and sleep paralysis. Other symptoms include insomnia and excessive daytime sleepiness.

2. What were the treatment options available for narcolepsy before Dr. Mignot began his research?

Before Dr. Mignot began his research, narcoleptics were often given anti-depressants to treat cataplexy and sleep medications to try to help them sleep better at night.

3. What are hypocretins? Where are they produced in humans?

Hypocretins are a type of protein produced by neurons in the hypothalamus of the brain.

4. What did Dr. Mignot find was the connection between hypocretin and narcolepsy in dogs? In humans?

Dr. Mignot found that narcolepsy in dogs was caused by a mutation in the Hypocretin receptor 2 gene. In humans, Dr. Mignot found that people with narcolepsy do not have any hypocretin cells in their brains.

5. What is an autoimmune disease? 

An autoimmune disease is caused by the immune system attacking healthy cells because it incorrectly reacts to them as being abnormal or foreign to the body. 

6. What is a genetic association study?

A genetic association study compares the differences in nucleotide sequences of DNA among individuals.

7. What did Dr. Mignot hope to find by doing a genetic association study? Why was it important to use 2,000 individuals for the study?

Dr. Mignot used a genetic association study in order to find out if there were changes in specific genes that might be associated with the development of narcolepsy. It was important to use so many samples because any two individuals could have millions of differences in their genomes that are not necessarily indicative of such a change. By using 2,000 samples, the study would account for individual genetic variation.

8. What genes did Dr. Mignot find were associated with narcolepsy as a result of the genetic association study? What do these genes do in the body? What did these results mean for Dr. Mignot’s research?

Dr. Mignot found that the genes for the Human Leukocyte Antigen (HLA) protein and the T-cell Receptor (TCR) protein were both changed in some way in narcolepsy patients. Both proteins are important in the immune response. These results meant that it was probable that narcolepsy was related to the immune system and perhaps was caused by an immune process.

9. What is the immune system? What is the immune response?

The immune system is one of ten physiological systems in the body responsible for repairing injury and preventing and fighting infection. The immune response is the process by which the immune system responds to a pathogen. When the body recognizes a cell, such as a bacterium, as being foreign, the white blood cells come and engulf the bacteria. The bacterial DNA is then presented on the white blood cell. If the bacterial DNA matches the HLA receptor, the receptor is replicated and binds to the TCR receptor. This is called the HLA-TCR complex. This complex can then fight the infection.

10. What does Dr. Mignot believe is the cause of narcolepsy?

Dr. Mignot believes that narcolepsy is caused by a bacterium whose chemical structure is similar to the receptor on hypocretin cells. When the body attempts to fight the bacterial infection, it binds to the hypocretin receptor, destroying healthy hypocretin cells and leaving the body with no hypocretin and the condition of narcolepsy. 
11. What are some of Dr. Mignot’s research goals?

Dr. Mignot is currently working to determine the exact species of bacteria that causes narcolepsy. His research also focuses on determining the exact mechanisms of the HLA-TCR complex. Dr. Mignot also hopes to find a cure for narcolepsy.
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To Think About:





Before Dr. Mignot began his research, the average time between the onset and diagnosis of narcolepsy was fourteen years. Over a period of two to three decades, that time has been reduced to three years.  What changes do you think are responsible for this reduction? What factors contribute to the proper diagnosis of a disease?





Dr. Mignot used a genetic association study to compare individual genetic sequences and find genetic changes that might be associated with narcolepsy.  For around $400, the same technology is now available for personal use to determine the exact sequence of your genes. Such an analysis could give you detailed information on your genetic susceptibility to particular diseases. Do you think personal genome testing is a good idea? Do you think it should be recommended or required for all children like some vaccines are now? What are some advantages and disadvantages to this technology? What are some points of controversy and where do you see this debate heading?     





Can you think of any books, movies or TV shows in which narcolepsy or some other sleep problem affected one of the characters?





Do you know anyone whose work schedule changes from day shift to night shift (e.g., nurse, firefighter, hotel desk clerk, police officer, help desk staffer)? What happens to their sleep patterns, health and work efficiency?








