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Does variation in NIPA2 contribute to genetic generalized epilepsy?
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In their original investigation Jiang and colleagues reported three NIPA2 point mutations or indels
from a cohort of 380 Han Chinese patients with childhood absence epilepsy (CAE), a major
syndrome of genetic generalized epilepsy (GGE) (Jiang et al. 2012). These three novel variants
included two missense changes (p.I178F and p.N244S) and a small insertion (p.N334_E335insD),
that were absent in 700 control individuals.

We attempted to replicate these findings in our cohort of 494 Caucasian patients with GGE and over
130 Caucasian controls from the Australian population. Of the patients,164 were diagnosed with CAE
and the remaining 330 patients were diagnosed with generalized tonic clonic seizures (GTCS),
juvenile absence epilepsy (JAE) or juvenile myoclonic epilepsy (JME). The coding regions and splice
sites of the NIPA2 gene were screened in this cohort by PCR and Sanger sequencing using genespecific primers and standard methods.

Three rare variants were identified including the previously reported p.N334_335EinsD insertion
(Table 1) (Jiang et al. 2012). We found the p.N334_E335insD insertion in 1.4% of our patient cohort
(n = 7/494) with a range of GGE subsyndromes (Table 1). The insertion was also discovered in 2.6%
of our controls (n = 4/156). The p.A75T variant was only identified in 0.2% of the cohort (n = 1/494)
and was not found in controls (n = 0/139). Although this variant is predicted ‘probably damaging’
(score = 0.977) to the NIPA2 protein by PolyPhen-2 (http://genetics.bwh.harvard.edu/pph2/), it has a
low Grantham score of 58 and is present in 0.2% of the 6500 individuals on the Exome Variant
Server (http://genetics.bwh.harvard.edu/pph2/). The p.A171V variant was detected in 0.64% of
controls (n = 1/156), and not in any patients, and is a reported variant.

Our genotyping results differ from those reported by Jiang and colleagues (Jiang et al. 2012). We did
not detect either the p.I178F or p.N244S missense variants discovered in their study, not surprising
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since they found them to be rare in their population. We did find the p.N334_E335insD insertion in
our cohort but at very different frequencies - in 1.4% of our patients and 2.6% of our controls. Jiang
and colleagues found this variant in only 0.003% (n = 1/380) of their CAE cases and none of their
700 controls.

There are several potential reasons for this discrepancy. First, there could be a difference in the
frequency of this insertion between the Han Chinese and Caucasian populations. Second, we noted in
our Sanger sequencing analyses that there is a common 3’UTR deletion (rs78803812) with a minor
allele frequency of ~ 20% on both the Exome Variant Server (approximately two-thirds of the 6500
samples are European American, approximately one-third are African American; full details available
online:

http://www.ncbi.nlm.nih.gov/projects/gap/cgi-

bin/variable.cgi?study_id=phs000400.v1.p1&phv=165160&phd=&pha=&pht=2536&phvf=&phdf=&
phaf=&phtf=&dssp=1&consent=&temp=1) and 1000 Genomes databases (approximately 20% of the
samples are of Asian ancestry, including ~ 12% Han Chinese, and approximately 20% are of
European ancestry; full details available online: http://www.1000genomes.org/about) that if present
can mask the presence of the insertion. Specifically, the p.N334_E335insD insertion is only
resolvable when sequencing in the forward direction since the 3’UTR deletion is just upstream of the
insertion, and as a result masks the insertion when sequencing in the reverse direction. Thus it is
possible that Jiang et al missed calling this variant in some of their cases and controls.

The p.A75T and p.A171V variants we discovered are unlikely to be associated with GGE since they
are present at low frequency in the general Caucasian population according to the Exome Variant
Server or our internal controls, respectively.

Our results suggest, at least in the Caucasian population, that variation in the NIPA2 gene is not
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associated with genetic generalized epilepsy.
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TABLE 1
Rare NIPA2 variants identified in our study
Patients
1/494
0/494
7/494

Controls
0/138
1/156
4/156

Location
Coding
Coding
Coding

Type
Missense
Missense
Insertion

DNA Level
c.223G>A
c.512C>T
c.1002_1003insGAT

Protein Level
p.A75T
p.A171V
p.N334_335EinsD

a

single nucleotide polymorphism identification ID number

b

CAE, childhood absence epilepsy

c

GTCS, generalized tonic clonic seizures

d

JAE, juvenile absence epilepsy

e

JME, juvenile myoclonic epilepsy

5

SNP ID a
rs150146701
COSM959851
Novel

Phenotype
JME
None
CAEb; GTCSc; JAEd;
JMEe

