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Mutations in the neurochondrin (NCDN) gene can
cause epilepsy, neurodevelopmental delay and
intellectual disability. The gene mutation
significantly impairs contacts and signaling
between neurons in the brain. This is the
conclusion of a study led from Uppsala University
and published in the American Journal of Human
Genetics. 

"The mutation may provide an additional
explanation as to why people suffer from these
conditions, making it easier to diagnose affected
individuals. These are common ailments that are
often diagnosed in preschool-age children. They
raise concerns and questions among the parents
of the affected children: Is this due to something
going wrong during pregnancy, childbirth or
infancy? Was there something wrong with our
germ cells and is it hereditary? The mutations we
have identified sometimes arise in individual germ
cells prior to conception itself. It is then a matter of
chance that they happen upon the neurochondrin
gene to produce these effects," says Niklas Dahl,
senior consultant and professor of clinical genetics
at Uppsala University's Department of
Immunology, Genetics and Pathology.

The study, which was led from Uppsala University,
began by analyzing a worldwide database of
genetic analyses of entire genomes. Researchers
and physicians from around the world report
genome abnormalities that they come across in
patients or while conducting research, making it
possible to see if any similar cases have been
reported anywhere in the world. In Uppsala,
researchers initially identified three cases of
mutation in the NCDN gene.

In the study, researchers identified a further three
children from different continents suffering from
mutations in the same gene. Half of the children
had inherited the mutation (this requires that both
parents have a predisposition), while in half the
mutation had arisen in single germ cells.

The researchers have studied what the mutation
does. The brain contains thousands of complex
networks of neurons. Each neuron has many
outgrowths, branched projections that receive
impulses from other neurons and transfer
information. In the study, researchers demonstrate
that neurons with the NCDN mutation have fewer
and shorter outgrowths than neurons without the
mutation (Figure 1). The mutation prevents the
neuron from developing enough outgrowths to
reach the other neurons it needs to communicate
with. Put simply, the number of channels of
communication between the neurons decreases.
NCDN also helps to transmit signals from
glutamate neurotransmitters between neurons
(Figure 2). Glutamate receptor signaling is impaired
in children with the mutation, something that
causes a number of problems during the brain's
development that can lead to neurodevelopmental
delay, mild to severe intellectual disability and
epilepsy.

"We have provided one piece of the puzzle of early
brain development and normal brain function. The
majority of patients with neurochondrin mutations
can be diagnosed before they reach two years of
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age. If, even before that, we are able to assist the
transmission of glutamate signals, we may be able
to ameliorate the development of, for example,
epilepsy in individual cases. Given what we now
know, we can also attempt to stimulate the
formation of certain neural outgrowths in neurons." 
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