Cystic Fibrosis

It is May 1989 and the scene is a crowded research laboratory with beakers, flasks and pipettes covering the lab bench.  People and equipment take up every possible space.  One researcher, Joe, passes a friend staring into a microscope.  Another student wears gloves while she puts precisely measured portions of various liquids into test tubes.  Joe stops suddenly just before he gets to his desk.  Something is wrong with these traces.  There it is—a three base-pair deletion (a type of genetic mutation in a DNA sequence that we will discuss in the molecular genetics section).  The genetic information required to describe one amino acid in a polypeptide chain is missing, as if one bead had fallen from a precious necklace.  Joe rushes to tell his supervisor Dr. Tsui (pronounced “Choy”) that he has found a 3 base-pair deletion in a person with cystic fibrosis (CF).  Cystic fibrosis is a fatal disease that kills about one out of every 2,000 Caucasians (mostly children), but he does not see this same deletion in a normal person’s genes.


Dr. Tsui examines the findings and is impressed but wants more evidence to prove that the result is real.  He has had false hopes before, so he is not going to celebrate until they check this out carefully.  Maybe the difference between the two gene sequences is just a normal variation among individuals.


Five months later, Dr. Tsui and his team identify a “signature “pattern of DNA on either side of the base-pair deletion, and using that as a marker, they compare 100 normal people’s genes with the DNA sequence from 100 CF patients.  By September 1989, they are sure they have identified the CF gene.


After several more years, Tsui and his team discover that the DNA sequence with the mutation encodes the information for a protein called CFTR (cystic fibrosis transmembrane conductance regulator).  This protein controls the movement of chloride ions across the plasma membrane.  In normal cells, this protein functions as a channel controlling the flow of chloride, but in cystic fibrosis patients, the channel is unable to open.  (Diagnosis is often made by finding elevated levels of chloride ions in sweat.)  According to folklore, midwives would lick the forehead of newborns; if the sweat was salty, they predicted that the infant would die a premature death.)  The CFTR protein has 1,480 amino acids.  Most children with CF are missing one single amino acid in their CFTR.  Because of this, their mucus becomes too thick, causing all the other symptoms of CF.  Thanks to Tsui’s research, scientists now have a much better idea of how the disease works.  We can now easily predict when a couple is at risk for having a child with CF.  With increasing understanding, scientists may also be able to devise improved treatments for children born with his disease.


Cystic fibrosis (CF) is the most common genetic disease among those of European ancestry.  Half of the children born with CR will die before they are 25 and few make it past 30.  It affects all the parts of the body that secrete mucus: the lungs, stomach, nose and mouth.  The mucus of children with CF is so thick that sometimes they cannot breathe.  Why do 1 in 25 Caucasians carry the mutation for CF?  Tsui and other think that people who carry it may also have resistance to diarrhea-like diseases.
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