
Neurofibromatosis
Dani Fusaro & Matthias Sheeliegh

Neurofibromatosis
Dani Fusaro & Matthias Sheeliegh

SOURCES:

TREATMENT:

There are treatments which are aimed at 
controlling the symptoms, although there is no true 
treatment for the NF mutation itself. These treatments 
are mainly surgeries. Surgery combined with bone 
braces can help fix the severity of bone defects such 
as scoliosis. Surgery can also remove tumors and 
neurofibromas to reduce the risk of tumors becoming 
cancerous. However, there is a chance that the 
tumors may grow back and in greater numbers. In the 
case that a tumor were to become cancerous, (3 to 5 
percent of all cases), treatment may include surgery, 
radiation, or chemotherapy. Seeing a doctor 
frequently makes treatment less intimidating and also 
increases chance of success, and has been shown to 
lower a patients risk of complications. Surgery is also  
used to remove cataracts and improve hearing in 
some cases. To find more treatment options speak to 
a specialized NF doctor or pediatrician, or speak to a 
doctor who has some kind of connection to a 
specialist.

INTRODUCTION:

Normal Gene Function:
The Neurofibromin 2 gene, located on the 22q12.2 
chromosome contains the code for Merlin, a tumor 
suppressor protein. When cells reach confluency, 
Merlin is activated and suppresses cell growth. 
Merlin also acts as a down inhibitor for the protein 
kinase Akt. Once cell density is decreased, the 
Epidermal Growth Factors (EGF) activate Akt. Akt 
ubiquitinates Merlin by phosphorylating it on the 
Serine 315 and Threonine 230 residues. Merlin 
ubiquitination by Akt is mediated through Spectrin, 
which binds to Merlin and contains a ubiquitination 
conjugating enzyme(E2) and ubiquitin-ligase(E3). In 
addition to the degradation of Merlin by Akt, Akt is 
involved in the inhibition of the p53 checkpoint in the 
cell cycle. The p53 checkpoint is necessary for tumor 
detection.

Neurofibromatosis (NF) is the most common 
neurological genetic disorder caused by a single 
gene which affects more than 100,000 
Americans. Fifty percent of NF cases are 
inherited through an autosomal dominant pattern 
and the other fifty percent are due to a random 
mutation. The two most common types of NF are 
Neurofibromatosis Type 1 and Neurofibromatosis 
Type Two. NF1 is more prevalent and occurs in 
1:3,000 births while the less prevalent NF2 
occurs in 1:25,000 births. Although NF affects a 
large amount of people, only forty percent of 
affected people are severely debilitated by the 
disease. 

When chromosome 17q11.2 is mutated, the NF 
gene (neurofibromin) becomes mutated as well, and 
stimulates the GTPase region found on the 
chromosome which creates GTP. GTP binds to the 
Ras oncogene, permanently turning it on. This leads 
to a “hyperactive” Ras, resulting in increased cell 
growth as well AS METASTASIS. Metastasis is the 
spread of a disease from one organ to another, 
particularly tumors. This provides an easy path way 
fro tumors to move and grow all over the body, the 
main effect of neurofibromatosis. 

NEUROFIBROMATOSIS TYPE 1

NEUROFIBROMATOSIS TYPE 2

Symptoms of NF1:

There are many symptoms of NF1, the main 
symptom being the growth of tumors or 
Neurofibromas on or inside the surface of the 
skin. They may also occur deeper within the 
body however. Another recurring symptom is 
the presence of café-au-lait spots, which are 
flat pigmented spots on the skin. Freckling of 
the groin as well as abnormal size in head are 
also signs of NF1. Although most people with 
NF1 live healthy productive lives, (60%), 
there are some who are heavily handicapped 
by the disease. Harsher symptoms occur in 
these people. These symptoms include optic 
glaucoma, (which results in blindness), bone 
defects, (such as scoliosis and bowed legs), 
learning disabilities, and lastly high blood 
pressure. 

This picture shows the symptoms of both NF1 and NF2

SYMPTOMS:

This picture depicts the effects of Neurofibromatosis. Tumors line 
the spinal cord and other nerve cells.

CURRENT RESEARCH:

PROGNOSIS:
Some are also located on the vestibular branch 
which controls balance. In some cases tumors can 
damage cranial nerves and the brain stem. Tumors 
can also form on the spinal cord (these are called 
schwannomas) and on the membranes covering 
the brain and spinal cord which are called 
meningiomas. Other less common types of tumors 
are bilateral vestibular schwannomas, unilateral 
vestibular schwannomas, and gliomas. Other 
symptoms in addition to the tumors are hearing 
loss, loss of balance, weakness in the arm or leg, 
vision impairment, cataracts, or even seizures.

Symptoms of NF2:
Symptoms of NF2 include various types of tumors. 
The most common type of tumors are called 
vestibular schwannomas. They form from schwann 
cells which make up the myelin sheath around 
nerves. The tumors are located on the two branches 
of the eighth cranial nerve. Tumors on the acoustic 
branch (used for hearing) impair hearing, cause 
tinnitus, or deafness. 

Mutant Gene Function:
In its mutant form of NF2 Merlin is knocked out or 
inactive. The phosphorylation sites(T230 and S315) 
can no longer be phosphorylated. When cells are 
confluent, there is no signal for Merlin activation and 
cells continue to grow uncontrollably. Tumors form 
because since Akt is active, the p53 checkpoint is 
still inhibited. 

In 60% of cases, symptoms of NF are mild, and 
patients live normal and productive lives. In the other 
40% however, NF can be severely debilitating. About 
half of the people with NF also have learning 
disabilities. The average life expectancy of patients 
with NF is most likely reduced by at least 10 to 15 
years.

Extensive research is currently being done for 
both types of Neurofibromatosis. Genetic basis 
studying has resulted in the identification of both 
the NF1 and NF2 genes. Ideas and therapies are 
being tested to gain better understanding of each 
gene’s function. There are great advances in NF2 
research in the discovery of Merlin’s function and 
its importance in NF2. Further research is being 
done to determine its exact role in NF2 and the 
role of the proteins it interacts with. The ultimate 
goal is to learn the exact function of each gene in 
the body, determine the role of the mutant genes, 
and learn how to treat the mutant genes. 

http://ghr.nlm.nih.gov/condition=neurofibromatosistype2

http://www.nfinc.org/

http://www.ctf.org/
http://www.kidshealth.org/parent/system/ill/nf.htm

http://www.understandingnf1.org/

https://www.ctf.org/pdf/brochures/qa.pdf


