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SYNGAPI-related Developmental and
Epileptic Encephalopathy

Also known as: SYNGAP1-DEE, MRDS5, autosomal mental retardation type 5; SYNGAPI1-related

Intellectual Disability (SYNGAP1-ID)

Overview

SYNGAPT gene is located on chromosome 6p21.32 and
encodes a synaptic Ras-GTPase-activating protein. This
protein plays a crucial role in the NMDA receptor activated
RAS-signaling cascade regulating the postsynaptic density.
The loss of function of SYNGAPT causes an alteration in
neuronal development. Individuals with SYNGAP1 gene
mutation present cognitive impairment, epilepsy, behavioral
problems and are frequently diagnosed with Autism.

Most affected individuals have de novo mutations, with
truncating mutations predominating, although missense
mutations, chromosomal translocations, or microdeletions
disrupting SYNGAP1 are also described.

Incidence and prevalence

SYNGAP1-DEE is rare. More than 800 patients with SYNGAP1
mutations have been counted, but the worldwide real
incidence is still unknown. It has been estimated that
mutations in SYNGAP1 account for 0.5-1.0% of all intellectual
disability cases.

Diagnosis of SYNGAP1-DEE

SYNGAPT mutations should be considered in a patient with
developmental delay, intellectual disability with or without
generalized epilepsy and/or autism spectrum disorder.
Diagnosis is made with NGS exome sequencing NGS gene
panels, or Array-CGH in some cases.

Age of onset

In most cases, developmental delay is evident before the
seizure onset. Gait and language usually appear after 18-24
months, the latter being impaired or even absent in many
cases. Epilepsy appears with a median age of 2 years (range
4 months-7 years).

Seizure types at presentation

Most patients have generalized seizures. Absence seizures
occur in 93% of patients: eyelid myoclonia with absences,
atypical absences, typical absences, and myoclonic
absences. Other seizure types include myoclonic, atonic,
tonic-clonic, myoclonic-atonic, and unclassified drop
attacks. Some patients show febrile seizures before epilepsy
onset.

How may seizures change over time?

Clinical studies showing the course of epilepsy over time are
lacking. In most cases individuals show more than one type
of seizures. Long-lasting absence status epilepticus may
OCcur.

EEG features

Generalizes spike-and-waves and generalized poly-spike
wave were reported in 75% of patients. Focal or multifocal
epileptiform discharges are also frequent, often in addition
togeneralized discharges. A 2.5-3 Hz posterior (epileptiform)
activityisquitetypical,especiallyinyounger patients. Fixation-
off sensitivity and eye closure sensitivity are frequent, and
are reported as seizure triggers. Slow background activity
can be noted during the epileptic encephalopathy phases.

Treatment

A specific treatment for seizures in SYNGAP1-DEE has not
yet been found.

Epilepsy can be drug-resistant, but extensive data regarding
pharmaco-responsiveness are lacking.

Sodium Valproate, Lamotrigine and Ethosuximide were
reportedly effective.

Add-on cannabidiol has shown a significantly decrease in
seizure frequency in 3 patients.

In some patients treated with statins, seizures appear milder
and less frequent compared with the pretreatment phase.

Individualized emergency protocol

Individualized treatment plans for prolonged seizures,
convulsive status epilepticus, non-convulsive status
epilepticus. Convulsive status epilepticus is infrequent in
SYNGAP1-DEE.

Comorbidities

SYNGAP1 is associated with comorbid conditions:
intellectual disability, autism, behavioral problems, a high
pain threshold, eating problems, sleeping problems (with
difficulties initiating and maintaining sleep), hypotonia, ataxia
and gait abnormalities, orthopedic abnormalities.



Review the impact of seizures, drugs
& comorbidities on:

- Behavior

- Autonomies

- Physical health

- Mental health

Provide patient and/or carer with:

- Genetic counselling.

- Indications to support the patient and the caregiver
(neuropsychological evaluation, address for psychomotor
therapy, etc.).
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SYNGAPI-related Developmental and
Epileptic Encephalopathy

Also know as: SYNGAP1-DDE, MRD5, autosomal mental retardation type 5;
SYNGAPI-related Intellectual Disability (SYNGAP1-ID)

Overview

SYNGAP1-DEE isarare genetic disease caused by a mutation
of “SYNGAP1", a gene encoding a protein which plays an
important role in the communication between neurons.
When this protein lacks or does not work properly, brain
connectivity is impaired. As a result, affected individuals
show a neurodevelopmental disorder with developmental
delay, intellectual disability, seizures and autism. Inindividuals
with SYNGAP1-DEE, the mutation is usually de novo, which
means thatis not inherited by parents.

How common is SYNGAP1-DEE?

SYNGAP1-DEE is rare: only few hundreds of persons are
known worldwide, and the exact incidence is still unknown.
Since this gene has been discovered quite recently, itis likely
that many affected individuals have not been diagnosed yet.

When do symptoms first appear?

Children with SYNGAP1-DEE have a developmental delay.
Gait and language usually appear after 18-24 months, the
latter being impaired or even absent in many cases. Epilepsy
appearswithamedian age of 2 year. Intellectual disability may
be variable, usually being moderate to severe. A worsening in
seizure frequency or an increasing of the epileptic activity at
the EEG can cause cognitive deterioration and exacerbate
behavioral issues.

What are the types of seizure(s)
seen in SYNGAP1-DEE?

Absence seizures and myoclonic seizures are the most
frequent seizure types. Tonic-clonic seizures, focal seizures
and spasms have also been reported. Prolonged convulsive
seizuresarerare. Reflexseizures are frequent, being triggered

by various stimuli (ie eye-closure, chewing, eating).

Is SYNGAP1-DEE linked to any other
epilepsy syndromes or condition?
Prior to the genetic test, children with SYNGAP1-DEE may

have previously received a diagnosis of West Syndrome,
Lennox-Gastaut syndrome, Myoclonic-Atonic Epilepsy (or
Doose Syndrome), or Jeavons syndrome.

How frequent are seizures typically
in SYNGAPI1-DEE?

Seizures frequency can vary from sporadic to very frequent

(as many as 100 seizures per day).

How may seizures change overtime?

Clinical studies showing the course of epilepsy over time are
lacking. In most cases individuals show more than 1 type of
seizures and someone have febrile seizures before epilepsy
onset.

What other problems apart
from epilepsy, affect people with
SYNGAPI1-DEE?

SYNGAP1-DEE includes developmental delay, cognitive
impairment, autism spectrum disorder and other behavioral
issues, which can be severe. Gait disorders can be present.
Language can be severly impaired. Feeding and sleep
difficulties are significant in some.

What are the treatment options?

In about half of patients, epilepsy responds to a single
antiepileptic drug; in the remainder it is drug-resistant.
Children may benefit from interventions used in treatment
of autism spectrum disorder, for example augmentative
and alternative communication. Consultation with a
developmental pediatrician may guide parents through
appropriate behavioral management strategies and/or
provide prescription medications when necessary.



What is the emergency protocol for Links

seizures? . 4
Your doctor may advise special treatment for emergency ) Far:?tlil |Se //SVY/Cvgv? EJ/:;;;’?SS
situations as prolonged seizures may be dangerous to : ' :
health and must be treated immediately. Anyway prolonged
convulsive seizures are infrequent in SYNGAP1-DEE.
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What could | ask my doctor or
specialist epilepsy nurse about?

« The side effects of medication particularly when changing
treatment

« Genetic counselling

« Liaisonwith school or college for support during education
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