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Silencing Your Cells
What A Year! for June, 2010
Being able to turn a neuron off and on allows researchers to understand what that  neuron does. It may also enable biomedical researchers to turn off faulty neurons in disesase such as epilepsy. Working at the interface of several disciplines (neuroscience, biochemistry, bioengineering) a team led by Dr. Ed Boyden of MIT has invented a way to turn neurons off and on.
To get the entire story, go to What A Year! and click on the 06/10 icon.
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1. What are neurons and how are they different from other cells? 

2. What is an action potential? How do action potentials allow neurons to function?

3. What is optogenetics? How does it relate to traditional genetics?

4. What are opsins? 

5. What are Arch and Mac? How do they inhibit neuron function?

6. What in vitro experiments did Dr. Boyden and his team conduct?

7. What experiments has Dr. Boyden performed in mice to test the effectiveness of Arch and Mac? What did they conclude?

8. What are some clinical applications of this technology to treat brain diseases?

9. How else does Dr. Boyden plan to use this technology?





To Think About:





Dr. Boyden mentions epilepsy and Parkinson’s disease as two examples of abnormal neuron function. What are some other brain diseases that could benefit from this technology?


What A Year! has reported on neurons before, in Regenerating Neurons (� HYPERLINK "http://www.whatayear.org/05_09.html" ��May, 2009�) and in Light Up Your Brain (� HYPERLINK "http://www.whatayear.org/11_08.html" ��November, 2008�), for example. Reread these two stories and see if you can make the connection from basic research to therapy for neuron diseases.


Why don’t you feel all the electrical impulses traveling along the neurons throughout your body? 


Speculate on why the Arch protein, found in bacteria from the Dead Sea, might be stimulated by yellow-green light.


Why is it considered risky to introduce Arch and Mac into human brains using a virus, even one that has proven safe and effective repeatedly?











