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VASCULATURE & LUNGS

MARFAN SYNDROME 

Marfan syndrome is a condition that affects the connective 

tissue, which provides strength and flexibility to structures 

throughout the body such as bones, ligaments, muscles, the 

walls of blood vessels, and heart valves. Marfan syndrome 

affects most organs and tissues, especially the skeleton, 

lungs, eyes, heart, and the aorta, the large blood vessel that 

distributes blood from the heart to the rest of the body. The 

aorta can weaken and stretch, which can lead to a bulge in 

the blood vessel wall called an aneurysm. An aneurysm will 

eventually rupture if not surgically removed or successfully 

supported. Stretching of the aorta can also cause a heart 

valve to leak, resulting in cardiac failure. Marfan syndrome is 

caused by mutations in the FBN1 gene on chromosome 15, 

which codes for the protein fibrillin-1. Fibrillin-1 associates 

with other proteins to form threadlike filaments called micro-

fibrils, which produce the elastic fibers that allow the skin 

and blood vessels to stretch. The mutated FBN1 protein is 

unable to produce a sufficient number of microfibrils. Because aortic aneurysms often do not ini-

tially cause symptoms, Marfan patients should consider having regular CT or MRI scans to screen 

for aneurysms. Marfan patients with evolving aneurysms or a family history of aortic complica-

tions may choose to have pre-emptive surgery, which has a significantly lower mortality rate than 

emergency surgery after the aortic wall has already ruptured.

  FBN1     Fibrillin 1 Gene

CYSTIC FIBROSIS

Cystic fibrosis (CF) is an inherited disease of the mucus glands that pri-

marily affects the lungs and digestive system. It is caused by a mutation 

in the CFTR gene on chromosome 7, which codes for a protein called 

cystic fibrosis transmembrane conductance regulator. This protein 

is an ionchannel that normally transports negatively charged chloride ions 

out of cells; the flow of chloride ions helps control the movement of water 

in tissues, which is necessary for the production of thin, freely flowing 

mucus. Mutations in the CFTR gene disrupt the flow of chloride ions, caus-

ing CF patients to have abnormally thick mucus that can build up in the 

lungs and block the airways. This thick mucus can also block ducts in the 

pancreas so that the digestive enzymes produced by this organ cannot reach the small intestine, 

where they are necessary for the full absorption of fats and proteins. Cystic fibrosis affects one in 

2,500 Americans. An individual must inherit two mutated copies of the gene in order to develop 

the disease, because one mutated copy still allows for production of the CFTR protein at 50% of 

the normal level, facilitating sufficient transport of chloride ions. Researchers are currently investi-

gating the possibility of gene therapy to correct the genetic defect. Advanced cases of CF still 

require lung transplants, which carry with them the inherent risk of autoimmune rejection of the 

donated organ. However, the functioning of the donor lung is not negatively affected by the 

recipient’s existing cystic fibrosis.

BEHÇET ’S DISEASE

Behçet’s disease, originally described by the Turkish doctor Hulusi Behçet in the 1930s, is a chronic auto-

immune disorder that causes symptoms such as mouth ulcers, genital ulcers, eye inflammation, and skin 

lesions. Behçet’s disease is characterized by vasculitis, or inflammation of the blood vessels, on both 

macro and micro levels. Micro-vasculitis is associated with the inflammatory symptoms affecting the 

skin, eyes, and joints of Behçet’s patients. Macro-vasculitis can result in damage to multiple arteries, par-

ticularly the aorta. Behçet’s disease has been disseminated throughout history by nomadic tribes along 

the ancient Silk Road, traveled by Marco Polo in the 13th and 14th centuries, through Turkey, Iran, Pakistan, 

Northern India, China, Korea, and Japan. Due to significantly increasing multiculturalism, Behçet’s dis-

ease will likely become an important disease in the Western hemisphere. A recent study reported a high 

incidence in Behçet’s patients of aortic aneurysm, a vascular complication practically unknown in the 

Western hemisphere until now. Although doctors are unsure exactly what triggers Behçet’s disease, it has 

been found that a mutation in the HLA locus on chromosome 6, called B51,  predisposes an individual to 

developing the disease. Such mutations are present in about 90% of patients and result in an abnormal 

version of the human leukocyte antigen protein encoded by the gene. This faulty protein mistakenly 

identifies some of the body’s own proteins as foreign, causing an autoimmune reaction. In addition, a 

trinucleotide repeat expansion mutation—the multiplication of a repeated sequence of three 

nucleotides—in the MICA (MHC class I polypeptide-related sequence A) gene on chromosome 6 occurs 

in almost all Japanese Behçet’s patients and to a lesser degree in their Arab and Jewish peers. The pre-

cise role of MICA in Japanese Behcet's disease patients is currently being studied.

X-ray showing thickened bronchial
walls due to cystic fibrosis

  HLA      Human Leukocyte Antigen Gene

  MICA      Major Histocompatibility Locus Associated Antigen Gene
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