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Kenneth and Vicki Johnson were thrilled when their daughter, Nicole, was born. They had been trying to have another child for five years. Their first child had died at 12 months old after developing unexplained health problems.
For the first three months, Nicole seemed healthy. She was growing and meeting her developmental milestones. Then, at four months old, Nicole developed a severe respiratory infection. While she was sick, her parents noticed that something was wrong. Nicole began having trouble sucking and moving her head. She was not gaining weight, had little appetite, and began vomiting. She became very irritable and cried almost constantly.
These symptoms worried her parents because they were similar to what they had seen before their first child's death. Kenneth and Vicki rushed Nicole to the emergency room. While they were there, Nicole had a seizure. Doctors also noticed that she had decreased muscle tone, meaning her muscles were weaker than normal.
The doctors ordered blood and urine tests and an MRI of Nicole's brain. The tests showed that Nicole had unusually high levels of lactate and pyruvate in her blood. The MRI also showed areas of damage in her brain. The doctors began to suspect that Nicole had a disorder affecting the way her cells produce energy.
The doctor explained that Nicole had Leigh Syndrome, a serious disorder that affects the nervous system. Leigh Syndrome usually begins during the first year of life. Children with the disorder can experience problems with movement, development, muscle control, and breathing. A viral illness, like the one Nicole experienced, can trigger or worsen the symptoms. The doctor explained that most cases of Leigh Syndrome are caused by mutations in genes that affect proteins involved in the function of the mitochondria, which are organelles that produce usable energy for the cell.
Mitochondria are found in almost every cell of the body. Because of this, a problem with the mitochondria can affect many different organs. The brain, muscles, heart, and digestive system are especially affected because their cells require large amounts of energy to constantly function. This helped explain many of Nicole's symptoms. If her cells could not produce enough energy, her brain and muscles would not be able to work normally.
The doctor also explained that many cases of Leigh Syndrome are inherited as an autosomal recessive disorder. For a child to have an autosomal recessive disorder, they must inherit a nonworking copy of the gene from both parents. A person who has only one nonworking copy usually does not have the disease. Instead, they are a carrier.
Kenneth and Vicki were surprised to learn that they could both carry a nonworking gene without knowing it. They were also worried because they had already lost one child to a similar illness. The doctor recommended that Kenneth and Vicki have genetic testing and genetic counseling. Nicole would also have genetic testing to determine which mutation was causing her disease.
Vicki asked the doctor if anything could be done to help Nicole. The doctor explained that there is no cure for Leigh Syndrome, so treatment focuses on managing symptoms and supporting the body's ability to produce energy. Some patients may benefit from thiamine (vitamin B1). B vitamins are important in the process cells use to turn food into usable energy.
Other treatments may help control symptoms, like seizures, vomiting, nausea, and lactic acid buildup. The doctor also explained that avoiding illnesses was important because infections could make Nicole's symptoms worse.At first, the increased amount of thiamine seemed to help Nicole. Unfortunately, the improvement did not last. Despite treatment and her parents' efforts to keep her healthy, Nicole's condition continued to get worse.
Nicole eventually died from complications of Leigh Syndrome at the age of three.
Kenneth was left wondering how a problem with one tiny part of a cell could cause such serious problems. The doctor explained: “There are many disorders caused by problems with cell organelles.”
Different organelles have different jobs inside cells. If an organelle cannot perform its normal function, the cell may not work properly. When many cells are affected, an entire organ or body system can become affected. Below are several examples of diseases connected to problems with cell organelles or cell structures. Use the information in the table to identify the affected organelle.
	Disease or Syndrome
	Symptoms
	Normal Organelle Function
	Affected Organelle

	Cystic Fibrosis
	Thick mucus in the lungs, frequent lung infections, digestive problems, salty sweat
	Controls what enters and leaves the cell
	

	ALD
	Fatty acids build up in the brain and spinal cord; weakness, dizziness, and loss of movement
	Breaks down fatty acids and toxic cell products
	

	Pompe Disease
	Glycogen builds up in muscle cells; severe muscle weakness, breathing problems, and trouble feeding
	Breaks down large molecules
	

	Kartagener Syndrome
	Breathing problems, frequent sinus and lung infections, infertility
	Moves materials through the lungs and reproductive system
	

	Leigh Syndrome
	Seizures, muscle weakness, vomiting, developmental problems
	Produces usable energy for the cell
	



Understanding Nicole's Case – Teacher Questions

1. What happened to Nicole after she developed a severe respiratory infection? List two or more symptoms she developed.
2. What organelle is affected in Leigh Syndrome?
3. What is the normal function of this organelle?
4. Why did Nicole's Leigh Syndrome affect many different parts of her body?
5. Why were Nicole's brain and muscles especially affected?

6. Which disease in the table is caused by a problem with an organelle that breaks down fatty acids?
7. Which disease involves a problem with an organelle that breaks down large molecules?
8. Which disease involves a problem with controlling what enters and leaves the cell?
9. Which disease involves a problem with structures that move materials through the lungs?
10. Which disease affects the organelle responsible for producing usable energy?
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