Teacher Guidance for the December 2006 story

Making New Arteries.
In the Angiogenesis Research Center of Dartmouth College, researchers have determined that the protein synectin, found in endothelial cells, is responsible for reacting to angiogenic growth factors. Using knockout mice and zebrafish, the researchers discovered that animals without the synectin-producing gene develop defective circulatory systems. This raises the possibility that gene therapy to help a body “over produce” synectin might offer an alternative for people with coronary artery disease.

Here are some questions based on the story:

1. What are the various blood vessels in the circulatory system?


Arteries, veins and capillaries.

2. The blood vessels themselves are made of what kind of cells? 


Endothelial cells.

3. Suppose your liver is not receiving enough oxygen. It needs a greater supply of blood, so what does it do to start the process of producing some additional arteries? 

The liver releases proteins called angiogenic growth factors into the bloodstream. The endothelial cells that make up arteries recognize these factors and create more endothelial cells that form new blood vessels.

4. The chemical called synectin is found within the cells that will make up new arteries. Why did Dr. Simons and his research colleagues focus on synectin? 

They were looking for the chemical within endothelial cells that responds to the angiogenic growth factor. Synectin was the prime candidate.

5. Two different animal species were used in Dr. Simons’ studies. What are they?


Zebrafish and mice.

6. There was something special about these animals. Explain what that was. 


The were specially bred without the gene for synectin.

7. What link did the researchers make between synectin and angiogenesis?


The arteries of animals lacking synectin did not grow as well as normal animals’ arteries. 
8. What link did the researchers make between synectin and veins?



None, and that is a surprise that needs more research.

9. It is possible that gene therapy may someday be used to treat human coronary artery disease. What is gene therapy?



 It is the insertion of genes into cells or tissues to treat a disease.

10. A defective circulatory system led to what results in the research animals? 

The mice were small and the zebrafish did not even survive until birth.
11. What is the work of a cardiologist?  



A cardiologist is a physician who studies and treats the heart.

Question for students who want to go deeper

Could unlimited growth in the circulatory system actually lead to enormous growth in an animal? What other important factors, such as bone size, digestive system, etc., need to change to “scale up” from mouse size to elephant size?

Zebrafish, once solely the province of home aquariums, have become an important biomedical research species. It is speculated that the number of zebrafish in laboratories will surpass the number of research mice within five year. Learn more about zebrafish and the various fields of medical research in which they play a key role by visiting Zebrafish FAQ at http://www.neuro.uoregon.edu/k12/FAQs.html or, for more technical information, the website of the Zebrafish Information Network at http://zfin.org/cgi-bin/webdriver?MIval=aa-ZDB_home.apg. . 

Who is Dr. George Streisinger?

Daniel Webster, the famous American lawyer and orator, John Marshall, the Chief Justice of the US Supreme Court, Dartmouth College and the State of New Hampshire are all involved in an important lawsuit. What is it? 







