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Krabbe Disease
What A Year! for September 2011
There may not currently be a cure for the devastating – and very rare disease called Krabbe disease, an inherited condition that requires both parents be carriers; but there is significant research into this lysosomal storage disorder disease by the research team led by Dr. David Wenger of the Thomas Jefferson University in Philadelphia.
To get the entire story, go to What A Year! and click on the 09.11 icon.
[image: image1.jpg]WHAT A
VEAR! ERMET





1. What are lysosomes? What functions do they perform in the cell?

Lysosomes are organelles made of tiny sacs that process cellular waste. The sacs contain over 40 different enzymes that break down particular substances such as fats, carbohydrates, and proteins.

2. What are lysosomal storage disorders?

Lysosomal storage disorders are a class of diseases characterized by the lack of a specific lysosomal enzyme. Lysosomal storage disorders can affect all parts of the body and symptoms vary greatly depending on the type of disorder. Individual lysosomal storage disorders are rare, but overall they affect approximately 1 in 7,700 newborns.

3. What is Krabbe Disease?

Krabbe disease is a type of lysosomal storage disorder characterized by the loss of the enzyme beta-galactocerebrosidase. Krabbe disease affects the nervous system, resulting in developmental delays, impaired brain function, and often death.

4. What is myelin? How is it affected in Krabbe disease?

Myelin is a compound that coats and protects neurons. Myelin is composed primarily of galactolipids, which are broken down by the enzyme beta-galactocerebrosidase. Krabbe disease is caused by the loss of myelin, resulting in neuronal damage and developmental delays. It is hypothesized that the build-up of galactolipids as a result of Krabbe disease causes the degeneration of the myelin sheath.

5. What does it mean that Krabbe disease is a “genetic” disorder? 

Krabbe disease is known as a genetic disorder because it is caused by mutations in the patient’s DNA sequence. Mutations in the gene for the GALC enzyme or its receptor result in GALC deficiency and Krabbe disease.

6. What is linkage analysis? How did Dr. Wenger use linkage analysis?

Linkage analysis is a method used by geneticists to approximately locate an unknown disease gene in relation to known DNA sequences. Dr. Wenger used linkage analysis to narrow the location of the GALC gene to the long arm of Chromosome 14.

7. Why was Dr. Wenger unable to identify the exact location of the gene using linkage analysis? What did he do instead? Where is the GALC gene located?

Dr. Wenger was unable to identify the exact location of the gene using linkage analysis because there were no known DNA sequences near the gene. Instead, he isolated the protein, identified the amino acids, and was able to derive possible sequences of the GALC gene from that information. Based on his research, Dr. Wenger located the GALC gene on the long arm of Chromosome 14 on band 3.1.
8. What is newborn screening? Why is newborn screening important in patients with Krabbe disease?

Newborn screening is the process of testing newborns for various genetic disorders. It is important in patients with Krabbe disease because the nerve damage caused by GALC deficiency is irreversible. The only way to avoid such damage is to identify the disease and begin treatment as early as possible.

9. What are some possible treatment options for Krabbe disease? How do they work? 

Possible treatment options for Krabbe disease include umbilical cord blood transplants, enzyme replacement therapy, gene therapy, and chaperone therapy. Umbilical cord blood transplants are the best treatment option currently available. They provide the body with healthy GALC-producing cells that then donate some of the enzyme to the GALC-deficient cells. Enzyme replacement therapy seeks to provide the body with the enzyme itself; gene therapy seeks to correct the genetic mutation that causes the disease, and chaperone therapy seeks to stabilize any functional protein that results from the genetic mutation.  

10. What are some problems associated with these treatment options? 

One major problem associated with all of these treatment options except the blood transplant is crossing the blood-brain barrier. The blood-brain barrier is a very selective membrane that separates blood vessels from neurons and prevents many of these treatments from reaching their targets in the brain. 

11. What experiments has Dr. Wenger conducted to avoid these problems? What did he conclude from these experiments?

Some of the symptoms of Krabbe disease are caused by an immune response to the build-up of galactolipids in the brain. Dr. Wenger hypothesized that he could improve some of the symptoms of the disease by reducing the immune response. To test this hypothesis, Dr. Wenger treated mouse models of the disease with a variety of anti-inflammatory drugs. He found that mice treated with the drugs had a reduced immune response, although mice that had been given a bone marrow transplant instead still performed better. Based on these results, Dr. Wenger concluded that a combination of anti-inflammatory drugs and bone marrow transplants could improve patient outcome. 





To Think About:





Krabbe disease is one example of a lysosomal storage disorder. Find examples of other lysosomal storage disorders. What causes them? What parts of the body do they affect and what are their symptoms? How are they treated? What research is currently being conducted?


Krabbe disease occurs in about 1 in 100,000 live births in the US. Approximately 4,100,000 babies are born in the US each year, so about 41 babies with Krabbe disease can be expected each year. There a equally devastating diseases that affect larger numbers of babies and families. Why should research time, talent and resources be devoted to rare diseases such as Krabbe disease?


Chromosome 14 looks ordinary but it is really quite interesting. Learn more about chromosome 14 and see what kinds of conditions can be caused by errors in its various genes. 











