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THAP1 mutations are infrequent 
in sPasmodic dysPhonia
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letter

Spasmodic dysphonia (SD, laryngeal dystonia) is a relatively rare focal form of dys-
tonia with an estimated prevalence of 1 per 23.500.1 In SD the voice is affected as a 
result of involuntary movements of one or more muscles of the larynx during speech.2 
Mutations in THAP1 (OMIM 609520) cause DYT6 dystonia.3 DYT6 dystonia patients 
typically have prominent laryngeal and oromandibular involvement, causing speech 
difficulties, a rare feature in other familial dystonia syndromes (e.g. DYT1).4 DYT6 
families show an autosomal dominant mode of inheritance with reduced penetrance 
and variable expression of symptoms; over 90% of mutation carriers showing seg-
mental or generalized dystonia.3;4 Mutation screening of THAP1 in focal and segmen-
tal dystonia patient groups showed a mutation frequency below 1%.5-7 Some focal SD 
patients (with or without positive family history) were found to carry non-synony-
mous THAP1 mutations.4;5

Here, we studied the frequency of THAP1 mutations in a consecutive cohort of 
focal and segmental SD patients attending the botulinum toxin treatment outpatient 
clinic. The study was approved by the local ethics committees of participating centres. 
After giving informed consent, patients were included in a clinical database and blood 
was drawn. In total 109 SD patients of Dutch ancestry were included in this genetic 
screening study. (Table 1)

Table 1 characteristics of sd patients included in THAP1 screening. All patients 
are of Dutch ancestry. *Half of the familial SD patients had an early age at 
onset. SD=standard deviation; AaO=age at onset; AaE=age at examination.

Number of patients 109
Female 67%
Mean AaO (SD; range) 45.6 (15.3; 7-87)
Mean AaE (SD) 58.2 (14.0)
Positive family history 16%*
Early onset (age <26 years) 16%*
Segmental dystonia 18%
– spread to neck 10%
– spread to oromandibular region 6%
– blepharospasm 1%
– writer’s cramp 1%

The three coding exons of THAP1 were sequenced in all patients and 185 controls (Cau-
casians from the Dutch Blood Bank), including the 5’ untranslated region (UTR) and 
500 bp of the 3’ UTR (ABI 3730 capillary system, Applied Biosystems). To exclude pos-
sible mutations at splice sites, at least 50 base pairs of the upstream and downstream 
intronic sequences that flank each exon were sequenced. Sequences were analyzed 
using CodonCode software (Dedham, MA, USA; reference sequence: NM_018105.2) 
and Alamut 1.5 Interactive Biosoftware (Rouen, France).
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Of the 109 screened SD patients, including 89 focal and 20 segmental SD patients, 
one patient (0.9%) carried a heterozygous missense mutation c.151A>G (p.Ser51Gly) 
in exon 2 of THAP1. This patient was a 35 year old woman with SD since age 14 years 
and spread to the oromandibular region, starting at age 21 years. At examination we 
saw a segmental dystonia affecting the tongue and laryngeal dystonia of the adductor 
subtype. No cervical dystonia or writer’s cramp was present. She is treated with bot-
uline toxine injections for SD with good response lasting 3 months and trihexyphe-
nidyl 8 mg a day with moderate benefit on involuntary tongue movements. Family 
history was negative for dystonia. We encountered four additional sequence variants 
in 5’UTR and intronic regions of THAP1: c.-237_-236GA>TT had a frequency of 4.5% in 
SD cases and 2.2% in the control group (p=0.22); c.71+9C>A was present in 0.5% in the 
control group, but was not found in the patient group; c.71+126T>C (rs71521601) had a 
frequency of 5.5% in patients and 3.8% in controls (p=0.49); one patient carried a new 
variant in intron1, c.71+18C>T, not found in the control population. This variant was 
not predicted to affect splicing. We did not find a significant difference in frequency 
of any of these variants, however sample size is small and data pooling of homogene-
ous patient groups is warranted. These variants are candidates for future association 
studies.

Xiao et al.5 previously screened 460 American SD patients and found two non-
synonymous genetic variants (0.43%) with a late onset SD in non-familial cases.5 This 
low prevalence of THAP1 genetic variation in SD dystonia patients is comparable with 
other focal and segmental dystonia groups.5-7 In contrast, THAP1 mutations are causal 
for up to 25% of familial cases with generalised dystonia with prominent laryngeal 
involvement.4

Most mutations causing early-onset DYT6 were found in the DNA-binding THAP 
domain.7 In the two previously described focal SD patients5, mutations were located 
in the coiled coil domain of THAP1. In this domain additional rare synonymous vari-
ants were found in a control subject and in two focal cervical dystonia patients.7 These 
observations might indicate a less pathogenic role of mutations affecting this region. 
The here identified Ser51Gly change affects a highly conserved amino acid from man 
to chicken (Homologene: 10005, www.ncbi.nlm.nih.gov/homologene) in the THAP 
domain.

Our screening of Dutch SD patients attending the botulinum toxin treatment 
clinic confirms that mutations in the DYT6 gene THAP1 are present but rare in focal 
and segmental SD patients.
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