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Batten Disease is a rare, devastating neurodegenerative disease that strikes children and follows an irreversible, irremediable course until the child dies, typically as a teenager. The course of the disease includes heartbreaking effects. At the Center for Neural Development and Disease at the University of Rochester, Dr. David Pearce and his colleagues study Batten Disease, seeking to understand its mechanisms with the eventual hope of developing treatments for people with the disease.

* * * * *

To get the whole story, go to www.WhatAYear.org and click on the 03.08 icon.

1. Human beings are diploid organisms. To a geneticist, what does that mean? Humans inherit one copy of each gene from each parent.

2. On average, humans inherit 3 defective copies of genes out of the total of about 40,000 genes that we inherit from our parents. Generally, why are the defective genes not a problem? Because humans have two copies of each gene, we can usually rely upon the non-defective copy to function within our bodies properly.

3. Explain what the author means by respiration. Respiration describes the process by which glucose is converted to energy in a living system such as the human body.

4. Batten Disease is characterized as a neurodegenerative disease. Explain what a neurodegenerative disease is. A neurodegenerative disease is characterized by the continual death of neurons (brain cells). 

5. List the typical progression of Batten Disease. Some of the aspects of the progression are loss of sight, cognitive decline, shaking and seizures, complete loss of mobility, and death.

6. Batten Disease is not common. What is the approximate occurrence in the US? There are 2 – 4 cases per 100,000 births.

7. What actually appears to cause Batten Disease? A single defective gene (the CLN3 gene) when inherited from both parents appears to be the cause of the disease.

8. What is the difference between being a carrier of a disease and actually having the disease? A carrier of Batten Disease will not have any symptoms, but will have one defective copy of the CLN3 gene.

9. If both parents are carriers of the defective gene that leads to Batten Disease, what is the chance that a child will get the disease? The chance is one in four.

10. Describe the log-rolling test for mice. What is the performance difference in the log-rolling test between normal mice and mice without the gene CLN3? A mouse walks on a metal rod that rolls in a pool of water. As the mouse does so, the rod spins faster and faster. Normal mice can stay on the spinning rod longer than those who have the mouse equivalent of Batten Disease, whose cognitive function is reduced.

11. When neurons fire, they send a chemical across the synapse to the next neuron. If neurons don’t calm down and “rest” after that, they may eventually die. Dr. Pearce speculates that loss of brain cells in this fashion may contribute to Batten Disease. Describe the glutamate experiment he and his colleagues undertook to combat Batten Disease. The researchers inhibited a specific glutamate receptor on the cell membranes of mice. By doing so, they were able to stop Batten Disease-like degeneration in the mice. This confirmed that over-sensitivity to the neurotransmitter glutamate is a characteristic of Batten Disease and may contribute to neuron loss.

12. Another aspect of Batten Disease is its autoimmune component. Dr. Pearce has demonstrated that children with the disease have autoantibodies. How did he and his team study this autoimmune component of the disease? Mice with Batten Disease make antibodies to their own proteins (i.e., autoantibodies). Using immunosuppressed mice, that did not have the ability to make antibodies, including autoantibodies, the researchers showed that the progress of the disease is slowed.

* * * * *
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