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Co-expression Comparison with Epilepsy Genes!

•  Human expression parallels mouse data.!

!
•  Large expression changes are observed between prenatal and adult!
•  Additional expression studies are required!
•  Areas of expression correlate with disorder phenotype.!
•  Based upon co-expression analysis PRRT2 appears to be involved in synaptic transmission or regulation.!
•  Co-expression analyses depend on informatics tool used.!
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family members evaluated in family 3. Another indel, c.972delA, 
which introduces a stop codon 12 amino acids downstream of the 
deletion (p.Val325Serfs*12), was found in the family member with 
paroxysmal kinesigenic dyskinesia and not in the unaffected family 
member evaluated in family 5. Chromatograms of these truncating 
mutations are shown in Supplementary Figure 2; all carriers of these 
indels were heterozygous for this mutation.

We performed genetic linkage analysis to assess the statistical sig-
nificance of the observed co-segregation between the three indels 
and paroxysmal kinesigenic dyskinesia in these eight families. An  
autosomal dominant model was assumed, in which the disease allele 
frequency was set at 0.00001, and the penetrance of carriers and non-
carriers was set at 0.95 and 0, respectively. The logarithm of odds 
(LOD) score was 7.4 in these eight families and was maximized at 
zero recombination fraction, suggesting that the observed complete 
co-segregation is unlikely to have occurred by chance.

To evaluate the frequency of these three indels in the general pop-
ulation, we performed Sanger sequencing on samples from 1,000 
unrelated individuals of matching Han Chinese ancestry and did 
not find any of these indels. We then looked for additional variants 
within the entire coding regions, non-coding exon 1 and the intron-
exon boundaries of PRRT2 in 500 control subjects. Two known 
non-synonymous changes, c.412C>G (p.Pro138Arg) and c.439G>C 
(p.Asp147His), and five new variants were found (Supplementary 
Fig. 3). The five new alterations included three non-synonymous 
changes, c.640G>C (p.Ala214Pro), c.709G>A (p.Gly237Arg) and 
c.734G>A (p.Arg245His), and two synonymous changes, c.696C>T 

and c.834C>T. The non-synonymous changes 
were predicted to be tolerated by SIFT12, with 
a SIFT score of >0.05.

PRRT2 is a poorly characterized gene. It 
consists of 4 exons encoding 340 amino acids, 
and the protein is predicted to have two trans-
membrane domains (involving amino acids 
269–289 and 318–338) (Fig. 2). In a study 
of the expression profile of PRRT2, high  
levels of PRRT2 mRNA were detected in many 
tissues of the nervous system, especially in 
the extrapyramidal system, which includes 
the globus pallidus, cerebellum, subthalamic 

nucleus, cerebellar peduncles and caudate nucleus13 (see URLs). 
However, there are no reports of the function of the PRRT2 protein 
or the relationship between PRRT2 and neurological disorders.

To explore the expression pattern of PRRT2 in vivo, we mea-
sured the levels of PRRT2 mRNA in various body tissues of mice 
by RT-PCR. At postnatal day 7 (P7), PRRT2 was detected at low 
levels in the heart, lung, kidney and skin, but was most highly 
expressed in the brain and spinal cord (Fig. 3a). We then exam-
ined the temporal expression pattern of PRRT2 in the developing 
mouse brain. The levels of PRRT2 mRNA were relatively low before 
embryonic day 16 (E16) and were markedly increased during early 
postnatal stages (Fig. 3b). PRRT2 mRNA levels peaked at P14 and 
then declined to a relatively low level in adulthood (Fig. 3b,c). 
We next examined the spatial distribution of PRRT2 mRNA in the 
developing brain. RT-PCR and in situ hybridization analyses of 
P14 mouse brain revealed that PRRT2 is expressed throughout the 
brain, with high levels present in the cerebral cortex, hippocampus 
and cerebellum (Fig. 3d–f), and expression is enriched in cortical 
layers of the cerebral cortex, as well as in granule cells and Purkinje 
cell layers of the cerebellum (Fig. 3f). To examine the subcellular 
localization of the PRRT2 protein and test whether the trunca-
tion of PRRT2 affects its subcellular localization, we generated 
constructs encoding GFP-tagged wild-type (WT PRRT2-GFP) and 
truncated (amino acids 1–230; c PRRT2-GFP) PRRT2 (Fig. 4a). 
The membrane localization of WT PRRT2-GFP was confirmed 
in COS-7 cells (Fig. 4b, left). Of note, c PRRT2-GFP lost mem-
brane targeting and was located in the cytoplasm (Fig. 4b, right).  
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Figure 2 PRRT2 protein domain structure. The PRRT2 gene contains four exons that encode  
several domains in the PRRT2 protein, including two extracellular domains, two transmembrane 
domains and one cytoplasmic domain. The proline-rich domain overlaps with the N-terminal 
extracellular domain. 
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Figure 3 Expression of PRRT2 in  
the mouse brain. (a) RT-PCR analysis  
of PRRT2 mRNA levels in mouse  
brain, spinal cord, muscle, heart,  
liver, spleen, lung, kidney and skin.  
GAPDH was used as an internal  
control. (b) RT-PCR analysis of  
PRRT2 mRNA levels in whole-brain  
lysates from mice at the indicated  
stages of development. (c) PRRT2 mRNA levels in the developing mouse brain (N = 4 at each time point) determined by qPCR and normalized to 
the levels in P0 mice. Error bars represent s.e.m. (d) RT-PCR analysis of PRRT2 mRNA levels in the different brain regions. (e,f) In situ hybridization 
(ISH) for PRRT2 in the P14 mouse brain. Ctx, cortex; Ob, olfactory bulb; Cb, cerebellum; Tha, thalamus; Hip, hippocampus; Pir, piriform cortex; ML, 
molecular layer; GCL, granule cell layer; WM, white matter. Roman numerals (I–VI) indicate layers of the cerebral cortex. ISH with sense probe served as 
a negative control. Scale bars, 300 m in e, 30 m in f. 
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