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Mutations in STXBP1, a gene involved in the exocytosis of synaptic vesicles, cause early 

infantile epileptic encephalopathy with burst-suppression (Otahara syndrome)1, or infantile 

spasms with non-syndromic encephalopathy2. Recent descriptions of STXBP1 mutations in 

Dravet syndrome3 and documentation of spasticity and childhood onset ataxia4 indicate a 

broad and progressive disease phenotype. Here we report a patient with a novel de novo 
mutation in STXBP1 who presented with infantile onset epilepsy and subsequent ataxia and 

adolescent onset parkinsonism. Muscle biopsy showed a profound defect in complex I of the 

respiratory chain, implicating a mitochondrial mechanism in the pathogenesis.

Case report

A full term neonate born by normal delivery to non-consanguineous parents, presented on 

day 5 with intermittent generalized seizures. Routine bloods, CT head and lumbar puncture 

were normal. Her EEG at age 3 weeks showed bilateral multifocal epileptiform activity 
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imposed on normal background activity, and by age 6 weeks she had a mixture of tonic 

seizures and intermittent focal seizures of her left arm and right leg. By 4 months of age her 

seizures were controlled with phenobarbitone.

Assessment aged one year revealed global developmental delay. Aged 6 she was markedly 

ataxic, and at age 7 she developed head nodding stereotypies. Seizures remained infrequent 

and an EEG was diffusely abnormal with bifrontal slow waves and a mixture of moderately 

high amplitude semi-rhythmical theta and delta activity. Aged 9 she developed dystonic 

posturing of her legs and a prominent asymmetrical dystonic tremor of her upper limbs. By 

aged 12, this had progressed to an overt extra-pyramidal syndrome with a fine resting 

tremor, cogwheel rigidity and hypomimia. There were additional pyramidal features with 

global hyperreflexia and upgoing plantars bilaterally. Language and cognition remained 

severely impaired. Brain MR images aged 4 months and 6 years were normal, as were serum 

lactate, pyruvate, very long chain fatty acids, phenylalanine, white cell enzymes, alpha-

fetoprotein, vitamin E, acanthocytes, and karyotype. Molecular analysis for SCA 1,2,3,6,7 

and 17, Friedreich’s ataxia, MECP2, DRPLA, POLG, CDKL5 and screening for ataxia 

telangiectasia, oculomotor apraxia type 1 and 2 were normal.

Muscle histology and histochemistry were normal, but mitochondrial biochemical studies 

showed a profound defect of respiratory chain complex I activity (figure 1C). Muscle 

mitochondrial DNA levels were normal (20.5, reference range 9-40), there were no mtDNA 

rearrangements, and no pathogenic mutations were found on whole mitochondrial DNA 

genome sequencing.

With further informed parental consent, whole exome sequencing was performed, revealing 

a heterozygous missense mutation in exon 6 of the STXBP1 gene (c.416C>T, p.P139L) not 

seen in either the 1000genome or ESP6500 public databases, or 300 in-house controls. c.

416C>T was predicted to be pathogenic by PolyPhen2, SIFT, LRT and MutationTaster 

software, and sits in exon 6 where pathogenic mis-sense mutations have previously been 

described. The mutation was not present in parental blood samples (Figure 1(b)).

Discussion

We report the first case of a pathogenic mutation in STXBP1 causing both juvenile onset 

parkinsonism and significant impairment of complex I of the mitochondrial respiratory chain 

in addition to the recognized features of seizures, encephalopathy and ataxia.

It is recognized that a primary defect in mitochondrial function may impair synaptic 

function5, however, our patient shows the inverse situation may also occur, namely that 

primary defects in exocytosis may impair mitochondrial function. The mechanism 

underlying this is unclear, but may be mediated through phospholipase D related pathways, 

as both mitochondrial fusion and synaptic exocytosis, despite being relatively discrete 

cellular processes, are closely linked through these pathways 6. Our case also suggests that 

secondary mitochondrial impairment may contribute to disease progression and may 

underlie the development of the broad neurological phenotype seen in our patient. In this 
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respect, the development of Parkinsonism in our patient is particularly intriguing given the 

strong association between complex I deficiency and sporadic Parkinson’s disease 7.

In conclusion, STXBP1 should be considered a nuclear gene causing impaired 

mitochondrial function and secondary mitochondrial impairment may contribute to disease 

progression in patients with STXBP1 mutations. Treatments aimed at supporting 

mitochondrial function in patients may be efficacious.
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(a) Family pedigree indicating STXBP1 mutation status and phenotype (shaded grey =c.

416C>T, p.P139L, clinically affected. Clear – wild type allele, unaffected). (b) Sanger 

sequencing of c.410-423 of STXBP1. Top trace case I.1, middle trace case I.2, lower trace 

II.1 (index case) indicating the de novo nature of the mutation. (c) Muscle mitochondrial 

biochemical studies showing a profound defect in complex I. (d) An ictal EEG during an 

absence episode with motor arrest showing predominantly frontal spike and wave activity.
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