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A B S T R A C T

PNKP gene encodes for a kinase/phosphatase involved in DNA damage response, controlled and stabilized by
ATM phosphorylation. PNKP deficiency, thus far described in 40 subjects, has been associated with a complex
neurological phenotype encompassing microcephaly, seizures, developmental delay, ataxia, oculomotor apraxia
and polyneuropathy. We report a new case expanding the clinical phenotype of this rare disorder. This 25 years
old girl presented with chorea at the age of 2 years and remained stable up to the adult age when the emergence
of fatigability and asthenia of lower limbs prompted a new examination disclosing a sensory-motor axonal
demyelinating neuropathy. Clinical exome sequencing revealed two previously described variants in PNKP gene.
This case highlights the phenotypic variability of PNKP associated disorders, showing that an early onset ap-
parently non progressive chorea can be the presenting symptoms of this rare condition.

PNKP deficiency is an autosomal recessive condition belonging to a
family of neurodevelopmental and neurodegenerative disorders related
to genome instability. PNKP gene encodes for the polynucleotide ki-
nase/phosphatase (PNKP), a bifunctional protein critical for DNA da-
mage repair. PNKP phosphorylation, mediated by ATM protein in re-
sponse to DNA damage, prevents its ubiquitylation dependent
proteasomal degradation, ensuring a proper recruitment to the da-
maged DNA sites and timely repair [1]. Here we report a phenotypic
expansion of PNKP deficiency in a patient presenting with a pure chorea
in childhood and a severe progressive polyneuropathy in adult age.

This 25 years old girl was born at term after an uneventful preg-
nancy and delivery from non-consanguineous and healthy parents;
birth growth parameters were normal, including occipito-frontal cir-

cumference (OFC).
After a normal psychomotor development, she presented at the age

of 2 years with subacute onset chorea. On examination at the age of 7
years she was a girl with normal intellectual development and school
performances with mild microcephaly (OFC -2SD), generalized chorea,
and hypotonia, mimicking Sydenham chorea (video segment 1).
Neuroimaging, rheumatological and metabolic diagnostic work-up re-
sulted inconclusive. Chorea remained stable for several years, with re-
lapses and partial remissions, and was well controlled by pimozide. She
has never presented ocular motility disorders. At the age of 19 she
presented with mild residual chorea, subtle cervical dystonia, and
progressive fatigability and asthenia of lower limbs (video segment 2).
Clinical and neurophysiological assessment revealed a sensorimotor

Fig. 1. Brain MRI at the age of 22 years showing mild cerebellar atrophy.
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axonal demyelinating neuropathy (video fragment 3). Brain MRI dis-
closed cerebellar atrophy (Fig. 1). In the few following years the neu-
ropathy spread to the upper limbs with a distal to proximal progression
pattern, and presently she is able to walk only with orthosis (video
segment 3). Blood examination showed slight hypercholesterolemia,
hypoalbuminemia, low levels of IgA, and increased IgE. Alpha feto-
protein was normal. Clinical exome sequencing revealed two previously
reported PNKP mutations [c.1253_1269dup (p.Thr424Glyfs*49);
c.1196T > C (p.Leu399Pro)] (NM_007254; NP_009185) inherited
from her unaffected parents [2,3].

Supplementary video related to this article can be found at doi:10.
1016/j.parkreldis.2019.03.012.

PNKP deficiency, thus far described in 40 subjects (Table 1), has
been associated with two main clinical syndromes: congenital micro-
cephaly with early onset intractable seizures (MCSZ) and develop-
mental delay and ataxia with oculomotor apraxia (AOA4). Overlapping
phenotypes encompassing a variable association of microcephaly, epi-
lepsy, developmental delay, polyneuropathy, and ataxia, have been
described. Polyneuropathy has been reported as a late disease course
feature in patients with ataxia with oculomotor apraxia and in cases
with mild epilepsy [4]. Adult presentation of prominent polyneuro-
pathy resembling an axonal form of Charcot-Marie-Tooth disease has
been recently described [5].

Hyperkinetic movement disorders were the presenting symptom in
7 out of 40 patients so far reported; all of them later developed ataxia
with or without oculomotor apraxia [6,7]. Six out of 7 presented with
isolated dystonia, one patient presented with chorea and dystonia. As in
other disorders of DNA repair such as ataxia teleangiectasia and ataxia
with oculomotor apraxia type 1 (APTX gene deficiency) and 2 (SETX
and PIK3R5 gene deficiency) a variable association of hypercholester-
olemia, hypoalbuminemia and high levels of AFP can be detected
(Table 1) [3,5–7]. Immunoglobulin pattern abnormalities including IgA
deficiency have been reported in ataxia teleagiectasia, while increased
IgE levels have been reported in a single case of PNKP deficiency [5].

In our patient chorea remained isolated up to the adult age, an-
ticipating of several years the progressive polyneuropathy which
dominated the late disease course. Taking this into account, to avoid a
frustrating unexpected clinical outcome, PNKP gene should be con-
sidered in the differential diagnosis of each early onset choreic syn-
drome.

The association of chorea, microcephaly, and normal cognitive de-
velopment represents a unique clinical trait suggesting PNKP mutation.
A variable association of hypoalbuminemia, hypercholesterolemia, and
increased alpha fetoprotein levels, could be an important biochemical
clue to the diagnosis.
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