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Respiratory Syncytial Virus
What A Year! for November 2011

Imagine an infection so widespread that nearly every 2-year-old in the US has had it at least once and half of 3-year-olds have had it twice or more. This infection has no known cure, but that is not usually a problem because the cold-like symptoms go away in a couple of weeks. But for some people, the disease gets really serious, and it is linked with asthma – a serious disease – and researchers want to know more about RSV so that perhaps a cure or prevention can be developed.

To get the entire story, go to What A Year! and click on the11.11 icon.
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1. What is human respiratory syncytial virus? What infections does it cause and how can it be treated?

Human respiratory syncytial virus causes infections in the lungs and respiratory tract. Symptoms are similar to that of a cold—runny nose, wheezing, fever—and usually clear up in a few weeks. In serious cases, patients may need to be hospitalized. There is currently no cure for RSV. Treatments affect the symptoms of the virus until it leaves the body.

2. What is the connection between RSV and asthma?

Previous research has shown that when symptoms from RSV clear, oftentimes the virus will remain in the body, causing the symptoms we know as asthma later in life. It is also possible that RSV triggers asthma in children who are predisposed to it based on their genes.

3. What is a receptor? How do receptors relate to RSV infection and Dr. Hegele’s research?

A receptor is a molecule on the cell surface that binds to other molecules outside the cell. RSV would need to bind to some sort of receptor to gain entry into the cell. If the particular receptor could be identified, it might be possible to target the receptor to cure RSV infection.

4. How did Dr. Hegele determine the type of receptor molecule that binds to RSV?

In order to determine the type of receptor molecule, Dr. Hegele used enzymes that break down proteins, fats, or carbohydrates. He then exposed cells that lacked one of these types of molecules on their cell surface to RSV. The cells that lacked surface proteins did not become infected, leading Dr. Hegele to the conclusion that RSV binds to a protein on the cell surface.

5. What experiments did Dr. Hegele perform in order to identify the particular surface protein? Which protein did he identify?

In order to identify the cell surface protein, Dr. Hegele first performed Viral Overlay Protein Binding Assay that exposed a variety of cell surface proteins to RSV. Dr. Hegele then introduced substances that bind specifically to RSV and saw which proteins they bound to, indicating the presence of RSV. Next, Dr. Hegele used mass spectrometry to identify the unknown compound as nucleolin.

6. What experiments did Dr. Hegele perform in a petri dish to test his hypothesis that nucleolin was indeed the surface protein receptor for RSV? What did he conclude from these experiments?

Dr. Hegele performed several experiments to test his hypothesis. First, he introduced competition for the receptor by exposing cells not only to RSV but to antibodies that would bind to nucleolin. He found that in the dishes exposed to both the antibody and RSV, fewer cells became infected with the virus than in the dishes exposed only to RSV. Second, Dr. Hegele placed RSV in a solution containing nucleolin before using it to infect cells. He found that when he did this, fewer cells became infected when compared to controls because some of the RSV had already bound to nucleolin in solution. Finally, Dr. Hegele used a type of moth cell that normally will not become infected by RSV and inserted the human gene for nucleolin. When these cells, which now produced nucleolin, were exposed to the virus, they became infected. All of these experiments confirmed Dr. Hegele’s hypothesis. 

7. What experiments did Dr. Hegele perform in mice? What did Dr. Hegele conclude from these experiments?

Dr. Hegele used small interfering RNA to prevent the production of nucleolin in mice. When the mice that lacked nucleolin were exposed to the virus, they did not become infected. In contrast, the control mice that did produce nucleolin were infected as expected. From these experiments, Dr. Hegele concluded that nucleolin was indeed the RSV receptor.

8. What are the next steps for Dr. Hegele’s research?

Next, Dr. Hegele would like to understand which part of the nucleolin protein the virus binds to in order to make more effective therapies. Dr. Hegele would also like to know whether nucleolin appears on the cell surface in the same way in all disease states, or whether patients with asthma or other respiratory infections may have more or less nucleolin on the cell surface of their lung cells.





To Think About:





RSV is a human virus that causes lower respiratory tract infections. In addition to RSV, there are many other viruses that cause human disease. What are some of these viruses? What diseases or conditions do they cause? What treatments are currently available for these viral diseases and what research is being conducted to learn more about them?


There are several kinds of asthma, with different triggers. If you have asthma, you know about this, but if you don’t you may want to learn about a disease that affects many millions of people in the US with varying degrees of severity.


Dr. Hegele and his team used multiple approaches to test their hypotheses. This seems tedious and repetitive, but there were excellent reasons for doing it. What are they?  








