
Treacher-Collins Syndrome 
by Nicholas Amendolare 

Treacher-Collins Syndrome is a genetic disorder that was discovered in the year 1900 by 

an English surgeon named Edward Treacher Collins. Its signature features include deformities 

of the ears, eyes, cheekbones, and chin, although the severity can vary from person to person. 

Additional health complications can include breathing problems, vision problems, and hearing 

loss. Treacher-Collins Syndrome may be helped by surgery, but is not curable. 

The disease is caused by genetic mutations (either inherited or acquired) on 

Chromosome Pair 5. Toward the bottom of Chromosome Pair 5, there is a gene called TCOF1. 

If that gene has been mutated, either by the deletion of a letter (A, T, C, or G) or the insertion 

of a letter that does not belong, Treacher-Collins Syndrome could be the result. 
 

 

 

 

 

 

 

 

 

 
 

 

The TCOF1 gene contains the code for a protein called treacle which is involved in the 

construction of ribosomes. Any mistake in the genetic code can lead to the ribosomes being 

made incorrectly. This will cause problems when the ribosomes start their building process. (It’s 

almost like, if you made a mistake when you were building a factory, then you could expect that 

all of the products that came from that factory might also have mistakes!) 

So when these mutated ribosomes start building, all kinds of problems can result. 

Particularly, there are problems with certain cells that help develop the human face; and having 

Treacher-Collins Syndrome affects the cells’ ability to form the bones and tissues that make up 

the face and skull. 

Treatment usually begins early in children diagnosed with Treacher-Collins Syndrome. 

Surgeries to repair the child’s face begin at 9-12 months of age. Reconstruction of the orbital 

bones happens between the age of 5 and 7. External ear reconstruction usually happens around 

age 8. And maxillomandibular reconstruction surgery typically happens when the child is 13-16. 

Dental treatments will happen around age 16. And if nose reconstruction is necessary, it is 

usually performed after the age of 18. Treacher-Collins Syndrome is rare, affecting roughly 1 in 

every 50,000 babies born in developed countries. The disease was featured in the book Wonder 

in 2012 and in the film Wonder in 2017. 



Cystic Fibrosis 
Adapted from an article by the Cystic Fibrosis Foundation 

Cystic Fibrosis is a genetic disorder that mostly affects the lungs. The disease is caused 

by a genetic mutation on Chromosome 7. Roughly 1 out of every 3,000 babies is born with 

Cystic Fibrosis. And roughly 1 out of every 25 humans is a “carrier,” meaning they are not 

affected by the disease, but could potentially have children who are affected. 

 

Normally, both copies of Chromosome 7 carry instructions on how to make the CFTR 

protein. This is an important protein that makes up part of the lining of your lungs. It is a large 

protein made up of 1,480 amino acids (think legos). The genetic code for making CFTR is 

about 378,000 letters long. Only four incorrect letters will result in Cystic Fibrosis. 

 

 
 

The CFTR protein serves as a passageway; it transports salt and water through the cell 

membrane in specific cells, particularly the lungs. A human can get by as long as one of their 

copies of Chromosome 7 carries the correct code for CFTR. (Your lungs will be able to make 

enough of the protein to function normally). But when a human has two faulty copies of the 

CFTR gene, the body is unable to make the protein. This is what causes Cystic Fibrosis. 

 

Without the CFTR protein, the passageway cannot function properly. This blocks the 

movement of salt and water in and out of the cells. As a result of this blockage, the cells that 

line the lungs produce abnormally thick, sticky mucus. This mucus fills the lungs, causing the 

typical signs and symptoms of cystic fibrosis. In addition, the thick mucus often traps bacteria 

and thus can give rise to chronic lung infections. 

 

People with Cystic Fibrosis must constantly battle to remove mucus from their lungs. 

They often take dozens of drugs to try to help prevent lung infections. The average life 

expectancy for a person with Cystic Fibrosis is only 37 years. 



Cancer cells under a microscope (CORBIS, 2016). 

Cancer 
Adapted from an article by the World Health Organization 

Cancer is unlike most of the other genetic disorders we will be studying. It is not something 
you inherit directly from your parents. It is not a disease that you are typically born with. It’s not 
caused by some genetic mutation in the sperm cell or the egg cell. And it’s not the result of an extra 
chromosome or a missing chromosome. And yet, cancer is perhaps the most dangerous genetic 
disorder of all. Of all of the deaths that occurred worldwide last year, about 8.2 million of them were 
caused by cancer. 

 

 “Cancer” is a large family of diseases that involve abnormal cell growth with the potential to 
spread to other parts of the body. Cancer is almost always caused by a genetic mutation. As we learned 
last week, the average human cell contains three genetic mutations. And most of those mutations don’t 
do much of anything. But, if part of the cell’s reproductive code is disturbed, then it has the potential 
to become a cancer cell. Cancer can be thought of as a “runaway train of cell division” or as “mitosis 
gone bad.” One cancer cells divides into two, two divide into four, and before you know it, a tumor is 
formed. Over time the cancer cells can spread through the bloodstream throughout your entire body, 
causing tremendous damage. 

 
 
 

 

 

 

 
Although some cancers can be hereditary, about 95% of cancer is caused by an “acquired” 

genetic mutation. This is not something you’re born with, but rather a mutation that occurs during 
your lifetime. This could be due to pollution, radiation/sunlight, or even certain viruses. Although the 
body can fight off most cancer cells, and although our cells have several defense mechanisms, the right 
genetic mutations can bypass all of that. From there, it is just a matter time before the cancer begins to 
spread. If cancer cells make it to the brain, the heart, or other vital organs, the patient will almost 
certainly perish. 
. 
 Doctors rely on various treatments to kill the cancer 
cells before they can spread. Chemotherapy is one treatment, 
where doctors use toxic chemicals to try to kill off the cancer 
cells. Radiation therapy provides a more targeted approach; 
high doses of X-rays bombard the tumor with the hope of 
killing the cancerous cells. But what is perhaps the most 
promising new cancer treatment is far less invasive. Scientists 
are attempting to use CRISPR to perform “gene editing,” 
extracting your immune cells and modifying their genetics so 
that they are better cancer hunters. The hope is that, one day, 
cancer may be cured at your local pediatrician’s office, 
requiring only a few injections of your own cells. 



Down Syndrome 
by Nicholas Amendolare 

Down Syndrome is perhaps the most famous genetic disorder. It happens when a 

baby is born with an extra copy (meaning a third copy) of Chromosome 21. These kinds of 

genetic mistakes happen, and they are usually enough to end a pregnancy. For example, if an 

egg is fertilized with an extra copy of Chromosome 2, it won’t survive. Chromosome 2 is too 

large and carries too much genetic information. But Chromosome 21 is smaller, only 48 

million letter-pairs long. And because it is smaller, the baby can survive the genetic mistake. 

But its life can sometimes be a struggle. 

 

Mary Hadley, a former FBMS student, has an older sister with Down Syndrome. Her 

name is Eliza. “My parents didn’t known until she was born,” Mary said, “Babies with Down 

Syndrome have this squished face, this certain look, and they knew right away.” Mary’s sister, 

who is now 17, spent the first year of her life in and out of the hospital. She had to undergo 

extensive physical therapy; learning to use her muscles was a long, slow process. 

 

The parents of children born with Down Syndrome are typically genetically normal. 

No one in Mary’s family had ever had a history of the disease. Simply put, the extra 

chromosome occurs by chance. In mothers who are age 20-30, there is a 1 in 1,500 chance of 

a baby being born with Down Syndrome. In mothers who are 40-45, the chances are 1 in 50. 

And there are no known behaviors or environmental factors that change this possibility.  

 

These days, hospitals often perform 

genetic testing while the baby is growing 

inside the womb. But this puts parents in a 

tough spot, having to weigh the chances of 

this and other birth defects. Some parents 

opt to terminate the pregnancy early. Others 

decide to go through with it all the same. 

And with this choice, there is no wrong 

answer. With recent advances in genetics, 

scientists may soon be able to remove that 

extra chromosome, fixing the disease as the 

baby is growing.  

 

But when asked about all this, Mary 

had a different outlook than one might have 

expected. “My sister is one of the happiest 

people I know,” she said, “She goes to bed with a smile every single night.” When asked 

whether there have been challenges when it comes to having an older sister with Down 

Syndrome, Mary smiled. “Not at all,” she said, “It has made my life better.” 

The British TV show “Coronation Street” cast 

its first actor with Down Syndrome in 2015. 



Turner Syndrome 
Adapted from an article by the EKS Institute 

A normal, healthy male is born with 46 chromosomes, including one X and one Y 
chromosome. A healthy female is born with two X chromosomes, and also has a total of 46. 
But once in a while, as we learned during our Making Babies  project, a chromosome is lost 
during reproduction. Typically, when this happens, the baby will not survive. It will be missing 
a major part of its genetic code. After all, there are about 1,000 genes on each chromosome. 
 

But could a human be born with only one X chromosome? And if so, would it still be a 
female? Would it survive if it only had 45 chromosomes total? Would its ability to reproduce 
be affected? And has this ever happened before? The answer to all of these questions is “Yes!” 
And the condition is known as Turner Syndrome. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Turner Syndrome, also known as “45X,” is a condition in which a female is partly or 
completely missing an X chromosome. It is caused by a random genetic mutation. The disease 
occurs in about 1 in 5,000 females at birth. Generally people with Turner Syndrome lead 
relatively normal lives, although they often develop heart problems and other complications. 
 

Women with Turner Syndrome are almost universally infertile. They cannot have 
children. Even in the few cases where a pregnancy did occur, the baby had a higher than 
average risk of miscarriage or birth defects, including Turner Syndrome or Down Syndrome. 
 

In individuals with Turner Syndrome, normal skeletal development is usually inhibited. 
The average height of a woman with Turner syndrome is 4’7”. The fourth metacarpal bone 
(ring finger) may also be unusually short. Due to inadequate production of estrogen, many of 
those with Turner Syndrome develop osteoporosis, possibly leading to scoliosis. It is also 
associated with an increased risk of bone fractures. 
 
  All of this suggests that there may be genes for bone growth, finger growth, and 
estrogen production all located on the X chromosome. In the modern day, Turner Syndrome 
is usually discovered during the pregnancy. Sadly, 99% of babies diagnosed with Turner 
Sydrome will not survive childbirth. 

? 



Alcoholism 
Adapted from an article by the BBC 

Alcoholism is an addiction. It doesn’t seem like a genetic disorder. It seems like a 
choice. In fact, the Bible warns, “Be not among drunkards… for the drunkard will come to 
poverty, and slumber will clothe them with rags.” More recently, within the past hundred 
years, doctors have begun to view alcoholism as a disorder. But still, there was no known 
cause. That all changed in 2013 with the discovery of a mutated gene on Chromosme 4. 

 

In the United States, there are about 17 million people affected by alcoholism, 
including 7% of adults (NIAAA, 2016). Although admittedly, it is difficult to determine 
whether individuals are making the choice to drink, or whether they are addicted, or whether 
they are genetically predisposed. There are about 88,000 alcohol-related deaths each year in 
the United States. Alcoholism is estimated to cost the country about $224 million each year. 
And the condition is believed to lower one’s life expectancy by about 10 years. 

 

 
 

In 2013, scientists at Newcastle University did an experiment where they randomly 
mutated genes in mice. The mice were then put into cages with both water and alcohol 
readily available to them. The majority of mice did not touch the alcohol. However, a mouse 
with a small, single-letter mutation on Chromosome 4 did drink the alcohol. And he did so 
over 85% of the time! Let me say that again: Because of a single incorrect letter (A, T, C, or 
G) the mouse switched from drinking only water to drinking 85% alcohol. 

 

The mutated gene (called GABA) on Chromosome 4 contains the instructions for an 
important part of the brain: the region that controls sensations of pleasure and reward. And 
since the 2013 study, a similar GABA gene has also been found in humans. It is too early to 
say whether alcoholism in humans is a result of the same mutation, but the idea is not far-
fetched. It could be that some day babies are not only scanned for cancer and down 
syndrome, but alcoholism and other conditions as well. 


