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Mommy Memory
What A Year! for April, 2010
Could what happens to you affect your not-yet-conceived children? Could experiences your body undergoes somehow get transmitted genetically to your offspring … and their offspring? It is an intriguing possibility that introduces us to the science of epigenetics and reminds us of a description of evolution proposed by Jean-Baptiste Pierre Antoine de Monet, Chevalier de la Marck (usually called Jean-Baptiste Lamarck) that preceded Darwin’s by about 50 years.
To get the entire story, go to What A Year! and click on the 04/10 icon.
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1. What are RAS proteins? What biological function do they serve in the cell? 
RAS proteins are a family of proteins that promote cell division. 
2. How do RAS proteins contribute to the development of tumors? 
In cancer cells, the RAS protein is permanently activated so that the cells continually reproduce resulting in the unregulated growth characteristic of tumors.

3. How is RAS regulated? Describe what we know of the RAS pathway in neurons and in other types of cells.

RAS is regulated by NMDA receptors on the outer membranes of nerve cells. When the NMDA receptors are stimulated, they send a signal first to an intermediary protein and then to the RAS protein. In nerve cells, this intermediary protein is called RAS-GRF. The intermediary in other types of cells is still unknown.

4. What experiments did Dr. Feig and his team conduct to determine the role of RAS-GRF in nerve cells? What were the results of these experiments and what did they conclude?

To determine the role of RAS-GRF in nerve cells, Dr. Feig and his team created a knock-out mouse model that lacked the gene for the production of the RAS-GRF protein. He found that the knock-out mice had deficient memories in comparison with the control group. When he looked at the neurons in these knock-out mice, Dr. Feig found that they lacked some NMDA receptors, which are also known to contribute to learning and memory. From these experiments Dr. Feig concluded that, in neurons, RAS proteins play a role in learning and memory.

5. What is an enriched environment? What have previous studies shown about the effects of an enriched environment on the brain?

An enriched environment stimulates the brain with novel toys, new arrangements of items in the cage, and assorted exercise equipment. This is in contrast to the nice but routine environment of a traditional laboratory mouse. Previous studies have shown that exposure to an enriched environment can stimulate the development of new connections between nerve cells.

6. What did Dr. Li determine about the ability of RAS-GRF deficient mice to overcome their memory problems? What experiments did he perform to do this?

In order to see whether RAS-GRF deficient mice could overcome their genetic defect, Dr. Li first tested their memory before placing them in an enriched environment. After two weeks in an enriched environment, Dr. Li gave them the same memory test and found that they did as well as the control group without the genetic defect. From these experiments, Drs. Li and Feig concluded it was possible for RAS-GRF deficient mice to overcome their memory problems. 

7. What did Dr. Li and Dr. Feig find when they tested the offspring of RAS-GRF deficient mice? What did they conclude from these results?

Dr. Li and Dr. Feig found that the offspring of RAS-GRF deficient parents that had not been exposed to an enriched environment had the same genetic defect and associated memory problems as their parents. The offspring of RAS-GRF deficient parents who had been exposed to an enriched environment, on the other hand, had the same genetic defect as their parents but did not have the associated memory problems. From these results Drs. Li and Feig concluded that genetic modifications due to environmental conditions can be passed down from one generation to the next in mice.

8. What is epigenetics? How does the type of inheritance demonstrated by the mice in Dr. Feig’s experiments compare to the inheritance patterns we generally think of today as first described by Darwin and Mendel?

Epigenetics is the theory that genetic modifications as a result of the environment can be passed from one generation to the next. Epigenetics is more closely related to Lamarck’s theory of acquired inheritance than to the more common theories of genetic inheritance on the basis of natural selection.

9. What will Dr. Feig’s research focus on in the future?

In the future, Dr. Feig’s research will focus on the new pathway opened up in the brains of the RAS-GRF deficient mice when exposed to an enriched environment. This pathway is opened as an alternative to the RAS pathway and remains open in the offspring of these mice.





To Think About:





If you trained your dog to catch a Frisbee® when she was young, would her offspring be easier train when she grew up and had puppies? 





Charles Darwin and Gregor Mendel have made invaluable contributions to our current theories of genetics, evolution, and inheritance. What other scientists and thinkers have contributed to the development of these theories that make them what they are today?  Were they known during their lifetime or, like Gregor Mendel, discovered many decades later?





Dr. Feig’s experiments show one example of epigentics and this idea that genes modified due to the environment can be passed on from one generation to the next. Another example is the effect of diethylstilbestrol on premature babies and their eventual offspring. What are some other examples of epigenetics? How do they relate back to Lamarck and his theory of acquired inheritance?  





Evolution as described by Darwin is controversial to some people. Why? What is the scientific definition of the word “theory”? How much evidence is required to confirm a theory in biology? In physics? In psychology? In mathematics?




















