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Tight Connections
What A Year! for March 2011
Greater understanding of the genetic component of autism-spectrum disorders may lead researchers to both early detection modalities and, eventually, treatments. In this month’s story, scientists use a knock-out mouse model that is missing one copy of the SHANK3 gene to study potentiation. Dr. Joseph Buxbaum and his lab team and collaborators have new and useful information as a result of the mouse studies.
To get the entire story, go to What A Year! and click on the 03.11 icon.

1. What are autism-spectrum disorders? What are some symptoms? How are they treated?

Autism-spectrum disorders (ASDs) are a range of disorders characterized by deficits in social interaction and verbal and nonverbal communication skills. There are no known drug treatments or cures for these core features of ASDs. The symptoms of ASDs are commonly managed through medicines and other therapeutic options such as behavioral therapy, speech therapy, and occupational therapy.

2. What is neuronal plasticity? How is it quantified?

Plasticity refers to the ability of nerve cells to change over time by strengthening or weakening certain connections. Plasticity can be quantified by measuring the electrical impulse sent by one neuron to the next. 

3. What is long-term potentiation? How is it quantified?

Long-term potentiation is a component of plasticity that refers to the strengthening of the connections between neurons over time. It is determined by measuring the strength of a signal in a neuron after an upstream neuron is stimulated. 

4. In order to understand the role of SHANK3, Dr. Buxbaum used mice that lacked the SHANK3 gene. He then compared the SHANK3-deficient mice to control mice. What neurophysiological differences did he find?

Dr. Buxbaum found the neurons of SHANK3-deficient mice had reduced plasticity compared to the controls. He also found that the long-term potentiation of SHANK3-deficient mice was weaker and did not last as long in comparison to the controls.

5. Dr. Crawley, one of Dr. Buxbaum’s colleagues, looked for behavioral differences between the two sets of mice. What did she find?

Dr. Crawley found that the SHANK3-deficient mice had reduced social interaction between males and females in comparison to the control mice.

6. What did Dr. Buxbaum find to be the cause of these behavioral and neurophysiological differences?

Dr. Buxbaum found that the nerve cells of SHANK3-deficient mice had a reduced number of AMPA receptors. 

7. What is the focus of Dr. Buxbaum’s current research?

Dr. Buxbaum is now conducting experiments to determine if drugs that increase the production of AMPA receptors could reverse the changes observed in SHANK3-deficient mice. If Dr. Buxbaum finds such a drug, the result could contribute to treatments for ASDs that targets the molecular roots of the disease.
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To Think About:





Dr. Buxbaum’s work focuses on the genetic basis of autism-spectrum disorders. It is thought, however, that the development of ASDs might also be influenced by environmental factors. What are some of the environmental factors that could influence the development of ASDs? How might they interact with the genetic components of the disease?


Who is Jenny McCarthy? Who is Andrew Wakefield? How are they linked to autism-spectrum disorders? What is the MMR vaccine? What does the phrase “herd immunity” mean? What is The Lancet? What does retraction mean, as applied to a scientific publication?


Some researchers claim that several of the greatest minds in science and the arts had an ASD. They include Newton, Einstein, Beethoven, Mozart, Wittgenstein, H.G. Wells and Thomas Jefferson. Not every person with ASDs is a genius, but these researchers argue that some of the ASD characteristics are also helpful or even essential to the achievements of great thinkers. What do you think about this? What characteristics would those be?








