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Abstract

We report the clinical and dopaminergic functional study of two families with autosomal recessive Parkinson disease coming from a genetic
isolate region, in which known causative genes for recessive Parkinson disease (PARKIN, DJ1, PINK 1) were ruled out by homozygosity search.
LRRK?2 frequent mutation G2019S and a-synuclein were also examined and discarged as well, as the cause of a pseudorecessive pattern of
transmission. Functional study with iodine-123-betaloflupane SPECT (DaTSCAN?®, GE) of affected cases showed a bilateral although asym-
metrical uptake in putamen and caudate nucleus, demonstrative that a presynaptic lesion was responsible for the clinical picture. 123—-IBZM
SPECT was normal, ruling out a postsynaptic lesion. These families present a late onset benign Parkinson disease that represents a new form

of recessive familial Parkinson disease.
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Introduction

The majority of PD cases are sporadic although genetic forms
are increasingly recognized. In familial PD of Mendelian inheri-
tance there are twelve forms reported so far. Focussing on those
with recessive transmission, three forms have been reported
to date. PARK2, secondary to Parkin mutations was the first
described, occurring worldwide.! These patients have clinical
manifestations very early, at about 20-30 years of age. PARKIN
mutations are responsible of 49% of familial early onset cases
and some sporadic cases with early onset.? The other two reces-
sive forms, PARK6 and PARK7, were reported in two European
families previously mapped to chromosome 1p36. In PARKS,
the responsible gene was identified as the PTEN-induced puta-
tive kinase 1, or PINK1 kinase (1p35-36),3 and PARK7 as DJ-1.4
Mutations in PARKIN are usually rearrangements, deletions or
insertions, although point mutations have been also reported.
Mutations in DJ-1 are an exon deletion, point deletions and a
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substitution Leu166Pro in exon 54 while so far in PINK1 only
point mutations have been reported. However, according to
simulation and epidemiological studies the genetic cause of at
least 50% of familial cases of PD is still unknown,> and possibly
the number of causative genes in PD may be up to twenty. The
finding of these genes and the study of the function of the codi-
fied protein and its role in the degenerative pathways of PD is
a major method to unravel the cause of this disease. To achieve
this objective, the study of families with this disorder has been
a major tool. In these cases, the study begins with the clinical
description of these families and their genetic investigation to
rule out the involvement of genes known to date.

We report the clinical and genetic data on a Spanish family with
a late onset autosomal recessive Parkinson’s disease and the
molecular genetic exclusion of the previously reported genes
causative of the recessive forms of PD (Parkin, DJ1 and PINK1), of
mutations in the coding region of a-synuclein gene and of the
common mutation G2019S in LRRK2 gene.
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Patients and methods

The kin group as presently collected is shown in Figure 1. They
were originally from a village in a mountain range that is geo-
graphically isolated. Affected cases were directly evaluated by
at least one of the authors. Evaluation consisted of a physical
and neurological examination, and genealogical history to as-
certain additional affected family members. In identified cas-
es, we tested serum glucose and creatinine, hepatic function,
erythrocyte sedimentation rate, and serum caeruloplasmin and
copper levels without finding abnormalities. The diagnosis of PD
was based on the presence of two of two or more of the three
cardinal clinical symptoms (tremor, ridigity or akinesia) during
the period of the study, as well as the absence of signs or symp-
toms of atypical parkinsonism or secondary causes, plus the
presence of clinical response to levodopa therapy. Age at onset
was defined as the age when the individual first complained
of neurological symptoms, for example rest tremor. Retrospec-
tive data on neurological disease in deceased family members
was obtained from their living relatives. Affected subjects were
videotaped according to a standard protocol and blood samples

were drawn under informed consent for DNA extraction. Total
genomic DNA was isolated from blood by Quiagen Maxiprep
DNA extraction kit. For homozygosity exclusion, we selected
two markers flanking each gene (Parkin: D6S1035F, D6S980F;
DJ-1: D1S548F, D151612; PINK1: D1S1571F, D1S478F) using the
Taiwan Polymorphic Database. These markers where amplified
by polymerase chain reaction (PCR) and run in an ABI342 to de-
termine their size. Homozygosity for a mutation in a candidate
gene was excluded if both flanking markers of the gene where
heterozygous. LRRK2 G2019S mutation was ruled out by PCR
amplification and sequencing of exon 41 of the LRRK2 gene.
Mutations in the coding region of alpha synuclein were ruled
out as well by sequencing of a-synuclein exons 1-6.

In order to confirm the presynaptic involvement of the disease
striatal uptake of iodine-123-betaloflupane SPECT (Datscan®, GE)
was assessed in two cases. Patients received a single intravenous
injection of 123I-loflupane (111-185 MBqg DaTSCAN, Amersham
Health, Buckinghamshire, UK) and underwent a SPECT scan four
hours later. sequences. In addition, the postsynaptic D2-receptor
density was determined by 123l-iodobenzamide (IBZM) SPECT.
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Figure 1. Pedigree of the families.

© Under License of Creative Commons Attribution 3.0 License

http://www.jneuro.com




iMedPub Journals

JOURNAL OF NEUROLOGY AND NEUROSCIENCE

Results

The pedigree diagram in figure 1 depicts ages, age of onset and
Hohen and Yahr stage of disease. Their inheritance pattern is
autosomal recessive with a common founder because the three
affected members are only from the last generation and it is a
highly inbred pedigree considering that two of them are the
child of first cousins, that they were born in the same region,
a genetic isolate in a mountain range and that they share the
family name. These three patients have a slowly progressive
Parkinson disease with good levodopa response. Age at onset
ranged 66-68 years, and duration of disease ranged 1-7 years.
Dementia, pyramidal, cerebellar or autonomic disturbances
were not present. Since there are not deceased cases we lack
data about neuropathology.

The iodine-123-betaloflupane SPECT (Datscan® GE) of cases Fam-
ily 1111-1 (Figure 2A) and family 2 11I-3 (Figure 2B) showed a reduced
uptake in putamen and caudate nucleus bilateral although asym-
metrical, demonstrative that a presynaptic lesion was responsible
for the clinical picture. The striatal IBZM uptake was normal in
Family 2 case IlI-3 (Figure 2D), whilst case Family 1 1ll-1 of had a
reduced basal ganglia/frontal cortex ratio (Figure 2C).

Figure 2. lodine-123-betaloflupane (Datscan) (upper side) and
IBZM SPECT (lower side). A,C, patient Family 1, IV-1; B,D patient
Family 1, IV-3
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Discussion

These patients represent a new form of autosomal recessive
familial Parkinson disease that contrariwise to the previous re-
ported forms is characterized by a late clinical onset. This is an
interesting finding in the genetics of PD considering that all re-
cessive forms reported so far have early onset,5 although there
are a few families described with an atypical late onset PD as the
cases reported herein.’

The molecular study ruled out the recessive genes described
so far. In addition, the common mutation in LRRK2 G2019S was
also ruled out considering that this mutation is very frequent
is South Europe populations and that mutations in this gene
have an incomplete penetrance that can resemble a recessive
inheritance. We also ruled out mutations in the coding region
of a-synuclein, despite mutations so far reported in this gene
have an autosomal dominant transmission, because of the key
role of this gene in PD.

The presynapticorigin of the lesion was confirmed by iodine-123-
betaloflupane SPECT DaTSCAN demostrating a degeneration of
the nigrostriatal pathway,'? likewise to idiopatic late onset PD,
with the anteroposterior gradient typically seen in idiopathic
PD'! that conveys the preferential involvement of the posterior
striatum because of the preferential cell loss in the ventrolateral
tier of the pars compacta of substantia nigra which projects to
posterior putamen rather than to caudate.? The presence of a
reduced density of postsynaptic receptors in one case (family 1,
case lll-1) is not irreconcilable with idiopathic PD since previous
studies using 11C-raclopride PET in patients with PARK2 showed
reduced binding showed reduced binding in the striatum'3. Be-
sides, this patient was on dopamine agonists therapy that was
discontinued only 48 hours prior to scanning, a washout phase
too short to reverse all the possible down-regulation of postsy-
naptic D2 receptors known to occur during long-term dopamin-
ergic therapy.'*

Late onset disease genetically determined is not simple to de-
tect for reasons such as mortality by unrelated diseases or ac-
cident before reaching the age of penetrance, comorbidity and
geographical separation of affected relatives. In addition, if the
disease is recessive the probability of two or more siblings af-
fected is lower, increasing difficulties to detect these familial
forms. The presence of late onset together with a recessive pat-
tern of transmission may justify the complex genetics attributed
to neurodegerative diseases, PD among others.!> However, nam-
ing it complex genetics points only to our lack of understanding
of the genetics of a disease, and this term is abandoned and
replaced by another the very moment the mechanism of the
disease is unravelled.
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