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A Chinese patient with the clinical features of Parkinson’s disease contains a
single copy of octarepeat deletion in PRNP case report
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ABSTRACT

Insertion or deletion of single copy of octapeptide repeat (OR) in human PrP protein are
considered as polymorphism, while of insertions of more numbers of OR and deletion of two
copies of OR are associated with genetic prion diseases.

Here, we reported a 58-year-old female patient who displayed clinical manifestations of
Parkinson’s disease (PD) but contained deletion mutation of single copy of OR in one PRNP allele.
The patient complained involuntary tremor of left upper limb for 18 months and her symptoms
aggravation for 6 months at the time referring to Chinese National CJD surveillance system. The
tremor was pronounced at rest, exacerbated by stress and disappear during sleep. Her symptoms
were partially relieved after receiving medicament for PD. Neurological examination recorded
involuntary movement of left hand and gear-like muscle tension of left upper limb. Coordination
movement reported positive of Romberg sign and unstable in heel-keen test. EEG recorded a mild
abnormality, but without periodic sharp wave complexes (PSWC). MRI showed a mild write matter
demyelination. CSF protein 14-3-3 was negative. PRNP sequencing revealed heterozygosity of
single copy deletion on ORs (R1-2-3-4/R1-2-2-3-4).

No family history of neurodegenerative disease was recorded. Such case with a single copy of
OR deletion in PRNP displaying the feature of PD is rarely reported in Chinese mainland.
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The insertion of additional octarepeats have been
reported in Chinese patients of genetic CJD (gCJD)
[8], but the deletion of octarepeat(s) is rarely described
in Chinese. Here, we reported a woman of 58-year old,
who displayed the clinical manifestations of Parkinson
disease (PD), contained one octarepeat deletion in her
PRNP gene.

Background

Human genetic prion diseases are a group of dominate
autosomal hereditary diseases associated with various
point mutations or insertion/deletion of octapeptide
within PrP protein encoding gene PRNP [1-3]. More
than 50 different mutations have been described to be
disease-associated, displaying clinical phenotypes and
neuropathological changes such as Creutzfeldt-Jakob

disease (CJD), Gerstmann-Striussler-Scheinker syn-
drome (GSS) and Fatal Familial Insomnia (FFI)
[1,4,5]. Insertion mutations involve in one to nine
(except three) additional octapeptide repeats, while
deletion mutations involve one and two octapeptide
repeats. Generally, one insertion and one deletion are
considered as non-pathogenic genetic polymorphisms,
while the rests are pathogenic [3,6,7].

Case presentation

A 58-year-old women complaining involuntary tremor
of left upper limb for 18 months and the symptoms
aggravation for 6 months was hospitalized and referred
to China National CJD Surveillance Network.
18 months ago, she started to have involuntary tremor
of her left upper limb without definite cause. The
tremor was pronounced at rest, exacerbated by stress
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and disappear during sleep. Occasionally, she had diz-
ziness. She received the therapeutics of improvement
for microcirculation and neurotrophic as a suspected
Parkinson disease (PD) case when visited to several
hospitals, and her symptoms were partially relieved.
About 6 months ago, she appeared more symptoms,
such as standing unsteadily and moving slowly, and she
fell down many times without obvious cause. She com-
plained to have trouble falling asleep and short sleep
time. She was hospitalized again with the temporal
diagnoses of PD, sleep disorder, hypertension and cor-
onary heart disease.

Her general physical examination did not find sig-
nificant abnormality. BP: 150/79 mmHg. Neurological
examination recorded slow speech and reaction, invo-
luntary movement of left hand, gear-like muscle ten-
sion of left upper limb. Coordination movement
reported positive of Romberg sign and unstable in heel-
keen test, but normal in finger-to-nose and alternating
movement test. No notable abnormality was observed
in the examinations of cranial nerve and sensory nerve
system. Meningeal irritation sign and other pathologi-
cal reflexes were all negative.

She had hypertension and coronary heart disease for
more than 10 years. She denied having diabetes and
cerebrovascular disease. Her parents and three other
siblings (two brothers and one sister) were healthy.
She has a 29-year-old daughter. No family history of
neurological and other diseases was noticed.

Electroencephalogram (EEG) recorded a mild
abnormality, but without periodic sharp wave com-
plexes (PSWC). Magnetic Resonance Imaging (MRI)

showed a mild write matter demyelination. Lumper
puncture was performed and the biochemistry of cere-
brospinal fluid (CSF) was in the normal range. CSF
protein 14-3-3 was negative by specific Western blot
[9](Figure 1).

Her blood was taken and the gene PRNP was
sequenced after PCR amplification according to the
protocol described previously [10]. Surprisingly, scram-
ble signals were observed since nt. 204 of PRNP.
Further, the PCR product was purified and cloned
into a clone vector pT-vector. Sequencing of 10 clones
revealed that half of them were wild-type human PRNP,
the rests were PRNP sequence containing a 24-bp dele-
tion from nt. 204 to 227 leading to one octapeptide
repeat (OR) deletion. The deletion located in front of
the 3" OR, forming the heterozygosity of single copy
deletion on ORs (R1-2-3-4/R1-2-2-3-4) (Figure 2).
Additionally, the polymorphism of codon 129 was M/
M and that of codon 219 was E/E.

The patient was discharged from the hospital with
slight improvement. One week later, she was reported
to be rapid recent memory loss, speechless and lack of
articulation. Throat singing sound was noticed during
sleep at night. She was transferred to another hospital.
EEG and MRI were performed again 40 days later,
showing mild diffuse abnormality in EEG and almost
unchanged in MRI. She discharged from hospital one
week later and stayed at home and received the medi-
cament for PD by now. Follow-up one month after
discharge recorded slight improvement that she could
walk 3 to 4 metres against wall. Her calculating capacity
improved somewhat, but her memory, throat singing
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Figure 1. Clinical, laboratory examination and diagnosis information of the patient.



HUPRNP GGGGCAGCCGATACCCGGGGCAGGGCAGCCCTGGAGGCAACCGCTACCCA 150
Clone 3 GGGGCAGCCGATACCCGGGGCAGGGCAGCCCTGGAGGCAACCGCTACCCA 148
Clone 2 GGGGCAGCCGATACCCGGGGCAGGGCAGCCCTGGAGGCAACCGCTACCCA 148
Clone 1 GGGGCAGCCGATACCCGGGGCAGGGCAGCCCTGGAGGCAACCGCTACCCA 150
RI R2
HUPRNP CCTCAGGGCGGTGGT 200
Clone 3 CCTCAGGGCGGTGGTGGCTGGGGGCAGCCTCATGGTGGTGGCTGGGGGCA 198
Clone 2 CCTCAGGGCGGTGGTGGCTGGGGGCAGCCTCATGGTGGTGGCTGGGGGCA 198
Clone 1 CCTCAGGGCGGTGGTGGCTGGGGGCAGCCTCATGGTGGTGGCTGGGGGCA 200
R2 R3
HUPRNP ICCTCATGGI‘GG’I‘GGCT 250
Clone 3 GCCTCATGGTGGTGGCTGGGGGCAGCCCCATGGTGGTGGCTGGGGACAGC 248
Clone 2 GEC cversususnsnsnsnonsnonsnsnsssnsnensnssnsnonons CCATGGTGGTGGCTGGGGACAGC 224
Clone 1 GEC snensnsssnensnssysnenensnensnenonssnsussanors CCATGGTGGTGGCTGGGGACAGC 226
R4
HuUPRNP CTCATGGTGGTGGCTGGGGTCAAGGAGGTGGCACCCACAGTCAGTGGAAC 300
Clone 3 CTCATGGTGGTGGCTGGGGTCAAGGAGGTGGCACCCACAGTCAGTGGAAC 298
Clone 2 CTCATGGTGGTGGCTGGGGTCAAGGAGGTGGCACCCACAGTCAGTGGAAC 274
Clone 1 CTCATGGTGGTGGCTGGGGTCAAGGAGGTGGCACCCACAGTCAGTGGAAC 276
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Figure 2. Comparison of the variations of nucleotide of PRNP gene of three different clones of the patients with the normal human

PRNP gene.

sound during sleep and other symptoms remained
unchanged. Latest follow-up about one and half year
later noticed that she was cared at home after last
hospitalization. She laid in bed most of the time and
occasionally walked and excised with the help of other
people. Her memory and calculating capacity did not
worse further and she could communicate with others
with relatively clear speech. Involuntary movement of
left hand was not obvious. There were still sleep dis-
orders but without further aggregation. Her family
members refused to take genetic assays.

Discussion and Conclusions

In this report, we have described a Chinese patient with
the clinical manifestations of PD but containing the
deletion of one OR in PRNP. OR region locates at the
N-terminus of PrP and normally consisting of five units
is highly conserved among mammalian species [11,12].
ORs possess many biological functions, such as antiox-
idative activity, binding to divalent ions (copper, man-
ganese, zinc), interacting with proteins, such as tubulin
and flotillin-1 [11,13-16]. The insertions of 2, 4 to 9
additional ORs and deletion of 2 units are proved to be
closely associated with genetic CJD, while insertion and
deletion of one OR are considered as polymorphism
[2,6]. Early studies had showed that the deletion of one
repeat was common, ranging from 1 to 2.5% in the
general population [7,17]. However, such mutation
seems to be not very commonly observed in Chinese
patients with the suspected diagnosis of prion disease
or CJD. Since 2006 we conducted national CJD surveil-
lance network, more than 5,000 cases were referred to

the network and more 2,000 various subtypes of prion
diseases were diagnosed. Only two cases are confirmed
by sequencing to have one OR deletion in their PRNP,
regardless of prion disease or other neurological dis-
eases. One is the case in this study, the other is a patient
displaying typical sCJD manifestations with one OR
deletion and a G114V mutation (Guo et al, in prepara-
tion). In addition, only two Chinese cases having inser-
tion mutation of additional ORs (one with 1 and the
other with 7 units) were identified [10]. Compared with
the frequencies of other PRNP mutations in Chinese,
the mutations within OR region among the cases with
prion diseases are less common.

We consider this case as PD rather than a genetic
CJD, as she appears slow movement, involuntary
movement of left hand, gear-like muscle tension of
left upper limb, but without the sign of cerebellar
ataxia, progressive supranuclear palsy or -cortical
synaesthesia loss. Her situation shows different degree
of improvement after receiving medicaments for PD.
Generally, the patients with small numbers of OR
insertion (four or fewer) tends to present as gCJD
while those with more numbers of OR insertion usually
appear as GSS [2-4,18]. In the period of more than
4-year long after onset of symptoms of this patient,
EEG and MRI examinations have repeated. No CJD-
associated abnormality has been recorded. It indicates
a very low probability of CJD. From the other point, it
reflects that the deletion of one OR in this Chinese
patient is non-pathogenic, or at least very low
penetration.

Variation and polymorphism of PRNP have been
analysed in the patients with PD. No association of
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genotypes in codon 129 with the susceptibility to idio-
pathic PD (IPD) has been figured out in a study cover-
ing 400 patients of IPD and roughly same amount of
control in the United states [19] and similar study in
Germany [20]. In the other study with 528 subjects in
Chinese Taiwan [21], no difference in the distribution
of codon 129 M/M is found between the groups of PD
and control. However, they had found three PD
patients with single copy deletion of OR. Interestingly,
the location of the deleted OR of the patients in this
study is exactly the same as the three Chinese Taiwan
PD patients. Two different types of single copy OR
deletion have been also observed in a family with
familial AD, in which some of the affected family
members showed the features of PD, even one was
autopsy-verified AD and PD [22]. Although one OR
deletion in PRNP is non-pathogenic, further explora-
tion of this polymorphism in the distribution and pos-
sible role in neurodegeneration diseases, such as PD, is
deserved.
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