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This is an excellent example of research because the researchers’ original hypothesis proved incorrect. They moved on to another hypothesis, which is supported by their research. It also shows another of the many functions of the liver, an organ that we probably do not think about very much until something goes wrong.

* * * * *

To get the whole story, go to www.WhatAYear.org and click on the 09.08 icon.

1. What exactly is a blood clot? Why does blood clot? A clot is a plug that stops bleeding from an internal or external wound. Blood clots (another word is coagulates) in order to prevent excessive loss of blood from the body or excessive accumulation of blood in parts of the body.
2. Clotting is a very complex process. This month we are particularly interested in Factor VIII. A deficiency of Factor VIII leads to Hemophilia A. Describe hemophilia more fully. Hemophilia is a condition in which blood clots slowly or not at all (the degree of clotting measures the severity of the condition). The person with hemophilia is thus at risk for excessive bleeding or even death from injury, surgery, etc.

3. How common is hemophilia? There are about 20,000 hemophiliacs in the United States, or about 1 person with the disease per 13,600 residents (assuming that the US population is about 272,000,000.)

4. Explain why only males can experience the consequences of Hemophilia A. The gene that encodes for Factor VIII is on the X chromosome. Females have 2 X chromosomes (one from the mother and one from the father), so the in encoding Factor VIII is not critical to them. But males inherit only one X chromosome, from the mother, so if it is defective, their Factor VIII production is defective and they have symptoms of the disease.

5. If a person has hemophilia and receives a liver transplant, what change might occur? He or she might be cured of the disease, because Factor VIII is created in the liver. So “swapping out” the faulty liver might be a way to cure the disease, as long as the transplanted liver is not also defective for Factor VIII production.

6. List three of the functions of the liver. It makes bile, it synthesizes many proteins that circulate in the bloodstream and it processes chemicals and toxins to make them safe for the body. In the words of the story, “… the liver is responsible fro regulating blood sugar, amino acid and lipid levels and synthesizing cholesterol …”
7. Dr. Gupta, Dr. Follenzi and their colleagues originally sought the “factory” for Factor VIII in the hepatocytes. What happened? They investigated a mouse model that had a disrupted Factor VIII gene. They injected the mice with normal hepatocytes to see if they would start producing Factor VIII. They didn’t.

8. What was their next target of investigation? They transplanted liver sinusoidal endothelial cells into the knockout mice and found that Factor VIII did appear in the blood of the mice.
9. In further investigations with mice, what did the researchers discover? They determined that transplanted liver endothelial cells could replace damaged ones and survive & multiply in the liver.  By developing techniques to create “room” for the transplanted cells in the liver, they were able to show that the transplanted cells functioned normally, produced high levels of Factor VIII and cured the mouse hemophilia.

10. Dr. Gupta is optimistic about liver cell therapy. Why? If the techniques can be carried over to humans, it means that people with Hemophilia A could receive transfusions of healthy endothelial cells and restore their liver’s ability to produce Factor VIII, curing their disease.

Teacher Guidance


Snow White and the 8th Factor – Though hemophilia is rare, it is serious, so any research that points to a better understanding of possible treatments is valuable. Dr. Sanjeev Gupta and Dr. Antonia Follenzi and their colleagues have discovered where in the liver blood clotting Factor VIII is created.














