
Germline and Somatic Mutations Explained 

There has been much discussion and confusion about the mutations that cause MTC, and how those 
mutations affect patient outcome. There is much to understand here, so let’s try to sort some of it out. 
First is the question of whther the mutation that caused YOUR particular form of MTC was a “germline” 
or “somatic” mutation. When you were first diagnosed with MTC, someone probably drew blood to do a 
“genetic test” to determine whether or not your disease is one of the hereditary forms (MEN2A, 
MEN2B, or Familial MTC). This is a test to determine whether or not you have a “germline” mutation. 

Germline Mutations 

A germline mutation is any variation in the DNA that will be passed along to the next generation via the 
sperm or egg. Germline mutations show in blood and that is what is tested to see if the mutation exists.  

 This blood test, if positive, will also tell you what “codon” mutated. The test for MTC focuses on a 
portion of your DNA that is known as the RET gene, and looks at specific “codons”, or locations within 
that gene. Codons are numbered, so the codon number represents locations within your RET gene that 
is being affected. DNA is made up of strings of various amino acids, and these act as a blueprint and set 
of plans for your body; mutations occur when a particular amino acid appears out of sequence for some 
reason, and disrupts the flow of instructions within this blueprint. 

In the report from your genetic test (again, if positive) will be some strange coding such as M918T or 
A883F. This simply means the location within your DNA where a mutation has taken place, with the first 
letter representing the amino acid that was expected to be at that location, followed by the location 
number, then the amino acid that was actually found in place of the normal amino acid. So, for example, 
in position 918, there was supposed to be an “M” (the amino acid Methionine) but instead the test 
found a “T” (the amino acid Threonine).  The important thing to realize, before we get all caught up in 
the details, is that something happened to the DNA, and it’s got a bad “instruction” in the plan.  

Discovering IF there is a germline mutation, and the type of mutation present, is very important. 
Presence of a germline mutation means that your disease is potentially inheritable to your offspring, and 
that you inherited the disease from your parents, who may have had the disease or simply carried the 
mutation to you. 

MTC patients with a germline mutation have MEN2A, MEN2B, or Familial MTC, depending on which 
codon mutated. This is important information to know because it dictates how the patient should be 
treated, as well as how to follow up with testing for the patient’s parents, siblings and offspring. The 
location of the mutation (the codon number) not only determines the type of disease (MEN2A, MEN2B 
or FMTC) but also the aggressiveness – this is all information the doctor uses to determine a treatment 
plan and to follow up with other potentially afflicted family members. A good resource for more info on 
this aspect is found here: 
http://www.cancer.gov/cancertopics/pdq/genetics/medullarythyroid/HealthProfessional/page2 

 

http://www.cancer.gov/cancertopics/pdq/genetics/medullarythyroid/HealthProfessional/page2


Somatic Mutations 

spo·rad·ic/spəˈradik/ 

Adjective: Occurring at irregular intervals or only in a few places; scattered or isolated. 
 

People who have MTC, but do not test positive for a germline mutation, are said to be sporadic MTC 
patients. This disease will not be inherited by offspring, or be a potential risk for siblings or parents of 
the patient.   

Something beside a bad instruction from the person’s DNA caused the disease. This could be from 
environmental factors, excessive radiation exposure, or other unknown factors… it just happened 
“sporadically” and cannot at this time be explained.  

 However, researchers have discovered that in about 50% of the sporadic MTC cases, patients have 
tumor tissue that contains the same genetic mutation as in the inherited disease. This mutation occurs 
ONLY in the tumor tissue, however, NOT in the germ cells such as the sperm or egg; therefore the 
mutation (and the disease) cannot be passed along to anyone else.  This is called a somatic mutation. 
The experts recommend that if you are a sporadic MTC patient, you should request that you have your 
tumor tissue tested for RET mutations. Tumor tissue must be retained by the medical center (in the US, 
at least) for ten years, so it can be available for testing long after the tumor was removed from your 
body.  

If you have a somatic mutation, understanding the type of mutation will help indicate the expected 
aggressiveness and particular behavior of your cancer, and might indicate which particular targeted 
therapy would be more effective. The experts also say that some insurance companies balk at paying for 
this test, arguing that t here is no direct “action step” taken as a result of the test. Typically a letter to 
the insurance company on the doctor’s letterhead indicating that the test is needed to a determine 
treatment plan will get the test approved. More research and documentation is planned to make this 
easier to prove the need in the future.  


