
Towards understanding the range of SYNGAP1-associated phenotypes:  
A case series of 5 adults with SYNGAP1 mutations
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Implications

Mutations in the SYNGAP1 gene are associated with developmental disabilities and epilepsy. 
The phenotype described to date has been one of mainly moderate to severe intellectual 
disability, epilepsy, aggressive behaviour and sleep problems (Parker et al, 2015; Mignot et al, 
2016). However, mutations in this gene have also been reported in individuals with 
schizophrenia (Xu et al, 2012; Purcell et al, 2014) although limited phenotypic data has been 
published in these cases.  Here we describe 5 cases of individuals with mild intellectual 
disability and major mental illness where we have found missense mutations in SYNGAP1 
predicted to be deleterious. 

Methods

Results

Discussion

The 5 individuals were part of the MUIR cohort who were included in the whole-exome 
sequencing arm of the UK10K study (2015).  They were reported to have missense mutations in 
the SYNGAP1 gene, predicted to be deleterious by at least one of PolyPhen, Condel or SIFT.  
These mutations were confirmed by subsequent PCR & Sanger sequencing in our own labs.  
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The five adults (aged 52 -77) described all have a mild intellectual disability (IQ 50-70); three of 
the five have epilepsy and all five are obese.  In addition, two individuals have schizophrenia, 2 
have unipolar major depression, and one has bipolar affective disorder.  Table 1 shows details of 
the mutations in the 5 cases, along with the psychiatric and medical phenotypes.  Figure 1 
shows the mutations in relation to the exons of the longest SYNGAP1 isoform and the related 
protein domains.


The phenotypes that we describe here differ from those described hitherto mainly in that the 
level of intellectual disability is milder, but also that in all 5 cases there was major mental illness 
present as well.  Whereas previous studies have largely drawn their participants from groups of 
individuals with either severe ID, epileptic encephalopathy or schizophrenia, the MUIR cohort of 
the UK10K was a group of individuals with mild to moderate ID with comorbid major mental 
illness.  Thus it follows that those are the characteristics of the individuals we describe. As 
further groups of individuals with differing neurodevelopment phenotypes are investigated, we 
suggest that an even broader range of presentations may become apparent.


One of the major limitations of the study is that we don’t have parental samples and thus can’t 
demonstrate that these are de novo mutations. Whilst this limits the degree to which we can be 
certain that these are pathogenic mutations, we believe that this report still adds to the literature 
on the range of SYNGAP1-associated phenotypes. 

It would appear that mutations in SYNGAP1 are responsible for a wide range of associated 
phenotypes. We suggest that in addition to the syndromic phenotype described by Parker et al, 
that there is more evidence of a spectrum of associated phenotypes; building further on the 
work of Mignot et al (2016).
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No. Mutation Age M/F Intellectual 
disability 
(IQ)

Psychiatric 
Comorbidity

Aggression Medical 
comorbidities

Epilepsy BMI Constipation

1 chr6:33411193 
C>T

52 F mild (50-70) Schizophrenia Deliberate self-harm 
& externalising 
aggression

Elevated TSH, 
Normal T4 

45 Y

2 chr6:33400513 
C>G

65 † F mild (50-70) Bipolar Affective 
Disorder

Verbally aggressive Primary 
hyperparathyroidism

Y 37.5 Y

3 chr6:33400570 
G>C

57 F mild (58) Unipolar depression, 
anxiety

Hypothyroidism, 
hearing impairment, 
myopia, arthritis of 
hands

Y 55 Y

4 chr6:33391255 
T>G

77 † F mild (50-70) Schizophrenia Verbally aggressive 40

5 chr6:33411042 
C>T

57 F mild (67) Unipolar depression, 
emotionally unstable 
personality disorder

Extensive deliberate 
self-harm (including 
jumping, swallowing 
& lacerations)

ankylosing 
spondylitis

Y 51

Exons & domains image from Mignot et al (2016) J Med Genet 2016;53:511-522 doi:10.1136/jmedgenet-2015-103451

IQ <70
Mood disorder
Schizophrenia
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