
EB 2006 Conference
10–12 October 2006

Dublin

More than 70 international experts in EB and related areas of science and medicine were present at this the first international EB meeting to be held since the last DebRA conference in 2000. We heard about many exciting new findings. Irish dermatologist Alan Irvine commented that, “it feels like a pivotal moment” for EB research, and that was the general feeling among participants.

We all inherit our physical characteristics – eye colour, build, hair type, and even our tendency to develop particular diseases ​–​ from our parents through our genes. Each gene provides a coded message, like Morse code, that directs our cells to produce one protein. Together the 30,000 or so proteins encoded by all of our genes build our cells and tissues.

Epidermolysis bullosa (EB) is a hereditary disease; it is caused by defective genes. The genes that cause EB can be transmitted to children either by a parent who is afflicted or by parents who are ‘carriers’, but do not themselves suffer from, the disease – different forms of EB are inherited in these different ways. However, EB can also sometimes arise spontaneously.

EB simplex is a form of the disease that affects the superficial part of the skin – the epidermis. It is caused by defects in the genes that encode fibrous proteins called keratins, which form the rigid scaffolding within skin cells. When this scaffold is not present, these cells collapse easily when the skin is rubbed, resulting in the blisters typical of EBS. 

Junctional EB affects the junction between the epidermis and the skin’s deeper layer – the dermis. Many proteins are affected in junctional EB, but they all work together in anchor-like chains that tether the epidermis to the dermis. One defective gene, by breaking one link in the chain, can make the skin extremely fragile.

The third form of the disease is called dystrophic EB. In this form, a single gene encoding a protein called collagen type VII is affected. This collagen forms ‘Velcro-like’ hooks in the layer just below the junction, attaching firmly the epidermis and junctional region to the dermis.

Towards gene therapy
For most participants, a very exciting report at the meeting was about the first-ever successful gene therapy for EB. Professor Michele De Luca and his colleagues in Italy have been able to ‘cure’ a patch of skin on the thigh of Claudio, a 36-year old man with junctional EB. They first isolated and grew in the laboratory the so-called skin ‘stem cells’ (cells that can multiply indefinitely and give rise to several different types of specialised cells) from a sample of Claudio’s skin. Then they put a good copy of the gene affected into these cells and used them to grow a patch of replacement skin, like those often used to treat burns patients. The Italian team could then graft the skin patch onto Claudio’s thigh. This operation took place exactly one year before the meeting, and De Luca reported that the skin is still healthy and does not blister!

This is the ‘proof of principle’ that researchers and patients have been hoping for since the discovery of the affected genes in EB and it is very encouraging. But in our enthusiasm for the promise this therapy offers, we must not imagine that it is the definitive solution to EB. As Irvine commented, “It’s like flying to the moon ​– just because one person has done it, it doesn’t mean that everyone is going to do it.” Claudio will need many, step-by-step skin grafts before a large part of his skin is repaired, and the technique will have to undergo many more trials in patients before it is approved for general use.
At the same time, much on-going research is looking into other ways to repair genes in EB patients. Potentially one of the most important is the technique that this month won the Nobel Prize for medicine for its inventors. Whereas the technique used by the Italian team to introduce a good gene into Claudio’s cells works for ‘recessive’ mutations (in which a good gene can replace the function of the bad gene), the power of this prize-winning method is that it can block ‘dominant’ mutations that would otherwise prevent even an added good copy of the gene from working. In this way, researchers in Scotland and Texas have been able to ‘knock down’ the dominant bad gene and replace it with a good gene in skin cells from mice affected with EB simplex. This method is not quite ready to be tried in humans, but the researchers are collaborating with the Italian team to test it soon.
Improved gene therapies
One of the worries about gene therapy is that by introducing a good gene into a patient we might accidentally activate cancer-causing genes. This happened a few years ago to some patients in a gene therapy trial for immune deficiency, although it has not happened in other gene therapy trials. Researchers in France, as part of a large trans-European collaborative project, are working on a new generation of gene ‘vectors’ that will carry a good gene into the skin cell in a form that protects the cell from cancer.

Another challenge in gene therapy is how best to deliver the good gene not only to the skin, but also to the skin cells lining the mouth, digestive system and other sites affected by EB. It is difficult, if not impossible, to graft many of these internal sites. 
One potential solution to this problem may come from the work described by researchers in California who have simply injected genetically corrected cells into the blood stream of mice affected with the dystrophic form of EB. They then see the normal collagen protein produced by the corrected cells at wound sites in the affected mouse skin. Maybe skin cells have the ability to home in to their proper place in the skin even when they are injected into the blood – could this work as a type of ‘cell therapy’ to treat EB? 
Even more surprising was some very early-stage research by this group, showing that collagen protein injected intravenously also seems to find its way to skin wounds. How this happens, no-one yet knows, but could this provide an alternative therapy – a ‘protein therapy’ for EB?
These astounding observations need to be confirmed by independent research teams and investigated more thoroughly in mice and humans, but they could, plausibly, provide new routes for whole-body gene therapy of EB. The Americans’ finding is perhaps not so surprising in the light of a Japanese team’s observation, reported at the conference, that, in mice, bone marrow stem cells can also find their way into the skin, where they presumably produce new skin cells. This may, one day, be another way to provide genetically corrected stem cells to the whole body.

Beyond gene therapy
It may not be necessary to modify certain EB patients’ cells genetically if the work of Spanish researchers comes to fruition. The type of skin cells called ‘fibroblasts’, which underlie the outer layer of ‘keratinocyte’ cells, are known to be well tolerated when they are transferred between individuals – they are not strongly rejected by the immune system. What’s more, in mice, fibroblasts have been shown to produce enough collagen to ‘Velcro’ the two layers of cells together, even if the keratinocytes are faulty. The Spanish team is making skin replacement patches from a mixture of EB patients’ own keratinocyte skin cells and fibroblasts from healthy donors. These skin patches, they hope, will be useful to treat dystrophic EB; the normal donor fibroblasts may supply enough of the normal collagen protein to repair the skin. Similarly, a researcher from the UK Company Intercytex described products containing fibroblasts currently being tested to treat skin problems like leg ulcers. This and other biotech companies have acquired knowledge about how to produce, transport, store and use cell therapeutics that will be very valuable when it comes to developing similar products for EB.

Although correcting the faulty genes is the ‘holy grail’ for EB researchers, the search for new drugs to treat the disease and the often lethal complication of dystrophic EB, squamous cell carcinoma, continues to occupy many researchers. Likewise, we heard about research into drugs to promote wound healing, better products for wound management, new methods for very early prenatal diagnosis, as well as a study on bone health in EB patients, and possible ways to treat or prevent osteoporosis.

There will be a need in the not-too-distant future for clinical trials to test many of the new therapies; so one urgent challenge is to identify as many EB patients as possible who may be willing and able to participate in clinical trials.

An additional session especially for patients and their families was held at the conference to provide an update on research, and the opportunity to ask questions. “We have known about the genes and proteins that are defective in EB for about 10 years,” explained Robin Eady, Emeritus Professor of Experimental Dermatopathology in KCL and Honorary Consultant Dermatologist at St John's Inst of Dermatology, Guy's Hospital, London, saying, “We have now moved on to the next stage – how to fix them.”
EB2006 was organized by DebRA UK and DebRA Ireland.
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A summary of the research reported at the


 EB 2006 conference 


will soon be presented on the 


DebRA International website at:





www.debra-international.org/research











