PHENOTYPIC VARIABILITY IN A SOUTHERN ITALIAN FAMILY
WITH 16p13.2 GRIN2A DELETION
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‘We report the clinical and neurophysiological characterisation of a family " tl \il

with a GRIN2ZA microdeletion, exhibiting marked intra-familial phenotypic
variability ranging from mild drug-responsive epilepsy to isolated language
impairment.
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Fig. 1: Family pedigree illustrating segregation of the 16p13.3 deletion, with
the proband indicated by an arrow.

= wild type
+f- = 16p13.2 GRINZA, deletion

Clinical data were collected from all family members, and a pedigree was constructed. The diagnostic work-up included: neurological examination,
standard EEG, brain magnetic resonance imaging (MRI), and a comprehensive neuropsychological assessment also including the ‘Neuropsychological
Examination for Aphasia’ (ENPA) test. All individuals were Caucasian and originated from Calabria, southern Italy. Genetic testing using array CGH was
performed on all included individuals.

The pedigree of the family is showed in Figure 1. The proband is a 16-
year-old girl with normal birth and developmental milestones, except
for delayed language acquisition: her first words emerged at the age
of 3. At the age of 4, she experienced the first seizure during sleep,
characterised by throat noises, head and gaze deviation,
hypersalivation, and lasting approximately two minutes, followed by
postictal confusion. She also manifested occasional focal impaired
awareness seizures during wakefulness, accompanied by bimanual
automatisms. General examination revealed low-set ears (Fig. 2) with 34 oo b dosded,
a normal occipito-frontal circumference. Neurological examination ot iy
was unremarkable. Neuropsychological evaluation using the ENPA
test revealed a selective language impairment affecting both
phonemic processing and semantic abilities, despite preserved
overall cognitive function (Table 1). Ictal EEG recorded a paroxysmal
arousal (i.e. focal frontal seizure following arousal from N2 sleep).
Interictal EEG showed bifrontal sharp waves (Fig. 3). Brain MRI was
unremarkable. Genetic analysis revealed a 16p13.2 (10,273,862—
10,273,924) deletion involving the GRIN2A gene, inherited from the
father (Figl). The 52-year-old father, his 52-year-old sister (the
proband’s paternal aunt) and two cousins exhibited also language
impairment with normal scores in other cognitive domains (Table 2). & T
All affected individuals carried the same 16p13.2 deletion.

Fig 3: Interictal EEG features of the proband of both wakefulness (34)

and sleep (3B)

Table.1: Neuropsychelogical assessment of the proband Table.2: Neuropsychological assessment of the family members
TEST SCORE RESULTS PHONEMIC SEMANTIC
Phonemic Fluency — Language 16 Below threshold LANGUAGE LANGUAGE

.
S ic Fluency — Languag 7 Below threshold {FAS TEST} CUT-OFF:
| ” SR —— CUT-OFF: >28.34

exical Naming — Language ow thrasho
>17.35

Writing — Learning Skills 47 Below threshold
Reading — Learning Skills 99 Maormal Casell; 1 2.5 13
Tower of Londen — Reasoning and Executive 11 Mormal
Functions Case ll; 4 14.3 42
Selective Recall of Immediate Words — Verbal 74 Mormal
Memaory Case lll; 2 9.8 17
Selective Recall of Delayed Words — Verbal 10 Mormal
Memaory
Digit Span — Working Memory 3 Below threshold

We report a novel paternally inherited 16p13.2 microdeletion involving the GRIN2A gene, segregating in four affected individuals with either mild
epilepsy or isolated language disorder. This report further highlights the clinical heterogeneity of GRIN2A-related disorders'. To our knowledge,
‘paroxysmal arousals’ consistent with sleep-related hypermotor epilepsy? have not previously been associated with GRIN2A-related disorders. A
detailed neuropsychological assessment using language-focused tools such as the ENPA test was crucial in detecting subtle deficits in affected
family members. Finally, the presumed loss-of-function mechanism underlying the 16p13.2-GRIN2A deletion has relevant implications for precision
medicine, as L-serine has recently been proposed as a potential therapeutic agent3.

This report further highlights the clinical heterogeneity of GRIN2A-related disorders. A detailed neuropsychological assessment using language-
focused tools may be essential to detect subtle language deficits associated with GRIN2A-related disorders
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