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Introduction and aim
Tic spectrum disorder (TSD) is an umbrella term 
which includes the childhood-onset Gilles de la 
Tourette syndrome (GTS) and chronic tic 
disorder (CTD). They are considered highly 
heritable, yet the genetic components remain 
largely unknown, and epigenetic changes 
brought on by environmental factors are 
hypothesized to contribute to the phenotype. In 
the present study, we aimed to investigate the 
epigenetic contribution to TSD pathogenesis by 
performing an exploratory analysis of the 
genome-wide DNA methylation patterns in 
whole blood samples of 16 monozygotic twin 
pairs. Eight of these were discordant and six 
were concordant for TSD, while two pairs were 
asymptomatic.

Results
• No DMPs with genome-wide significance.
• Several DMPs (Table 1) and DMRs (Table 2) with 

suggestive significance.
• Many of the identified genes have previously been

associated with neuropsychiatric disorders (TSC1, 
NEMF, ADA, SDK1, CHD2 and CLN8).

• The top genes identified (TSC1 and CRYZ/TYW3), as 
well as three of the enriched cellular functions and 
pathways (Table 3), have previously been implicated
in, or related to, the PI3K/AKT/mTOR pathway.

Methods
• Illumina MethylationEPIC arrays.
• Identification of differentially methylated

probes (DMPs) using a linear mixed effects
model with twin pair as a random effect.

• Identification of differentially methylated
regions (DMRs).

• Function and pathways enrichment analysis
of the identified DMPs.

Conclusions
The results of our study implicate epigenetic
deregulation of the PI3K/AKT/mTOR pathway as a 
contributing risk factor in TSD pathogenesis. Genes in 
this pathway have on several occasions been associated 
with GTS, and mTOR signalling has been implicated in a 
broad range of neuropsychiatric disorders including 
autism.

Table 1: Top results (DMPs) from the site-specific analysis

Table 2: Top results (DMRs) from the regional analysis

Table 3: Results from the enrichment analysis


