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A FURTHER CASE OF A PRADER-WILLI SYNDROME
PHENOTYPE IN A PATIENT WITH ANGELMAN
SYNDROME MOLECULAR DEFECT
Greice Andreotti De Molfetta1, Temis Maria Felix2, Mariluce Riegel2,
Victor Evangelista de Faria Ferraz1, João Monteiro de Pina Neto1
ABSTRACT - Angelman syndrome (AS) and Prader-Willi syndrome (PWS) are distinct human neurogenetic
disorders; however, a clinical overlap between AS and PWS has been identified. We report on a further case of
a patient showing the PWS phenotype with the AS molecular defect. Despite the PWS phenotype, the DNA
methylation analysis of SNRPN revealed an AS pattern. Cytogenetic and FISH analysis showed normal
chromosomes 15 and microsatellite analysis showed heterozygous loci inside and outside the 15q11-13 region.
The presence of these atypical cases could be more frequent than previously expected and we reinforce that
the DNA methylation analysis is important for the correct diagnosis of severe mental deficiency, congenital
hypotonia and obesity.
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Outro caso de fenótipo da síndrome de Prader-Willi em um paciente com defeito molecular da síndrome
de Angelman
RESUMO - A síndrome de Angelman (SA) e a síndrome de Prader-Willi (SPW) são doenças neurogenéticas
distintas; entretanto, já foi observada sobreposição clínica entre essas duas patologias. Descrevemos mais um
caso de um paciente apresentando o fenótipo da SPW e exames moleculares compatíveis com a SA. Apesar do
fenótipo da SPW, o teste da metilação do DNA no gene SNRPN revelou padrão compatível com a SA. A análise
citogenética e análise por FISH mostraram ambos os cromossomos 15 normais e a análise de polimorfismo de
microssatélite mostrou heterozigozidade para marcadores dentro e fora da região 15q11-13. A presença
destes casos atípicos pode ser mais freqüente que o esperado e salientamos que a análise da metilação do
DNA é importante para o diagnóstico correto de deficiência mental, hipotonia congênita e obesidade.
PALAVRAS-CHAVE: síndrome de Angelman, síndrome de Prader-Willi, defeito no centro de imprinting.

Angelman syndrome (AS) and Prader-Willi syndrome (PWS) are distinct human neurogenetic disorders involving the imprinting mechanism at the
15q11-13 region. The predominant genetic defects
in PWS are 15q11-13 deletions of paternal origin
and maternal chromosome 15 uniparental disomy1,2.
In contrast, maternal deletions and paternal chromosome 15 uniparental disomy are associated with
AS3,4. A small number of patients with PWS and AS
were found to have an imprinting defect. Such an
imprinting defect can be result of an imprinting
center (IC) mutation or occur spontaneously5. Mutations at the UBE3A gene account for approximately
5% of AS6,7. However, 10-15% of the AS patients
have an unknown etiology8.

AS is clinically characterized by central congenital
hypotonia, severe mental deficiency, microcephaly
with occipital flattening, profound speech delay, jerky
voluntary movements, a happy disposition with paroxysms of laughter and a characteristic facial appearance which includes a proeminent jaw wide mouth and midfacial hypoplasia9. PWS is clinically characterized by central hypotonia, hyperfagia and
obesity starting after the first year of life, delayed
neuromotor developmental and later, mental deficiency, hypogenitalism, hypogonadotrofic hypogonadism and some dysmorphisms10.
We report on a 6 year and 4 month old boy who
was referred to our laboratory in order to investigate
a clinical suspicion of PWS and, unexpectedly, the
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molecular diagnosis based on the analysis of the differential parental specific DNA methylation within
the 15q11-13 region was compatible with AS.
CASE
The patient (Fig 1), an adopted child at the first days
of life, was born to non-consanguineous and presumed
healthy biological parents. Informed consent for publication was obtained from the adopted parents. After a
normal pregnancy the patient was delivered by caesarian
section at full term, with a birth weight of 2950 g (between
50-75 centile). He presented with neonatal hypotonia but
feeding problems were not noted in the newborn period.
His developmental progress was delayed. He walked at 2
years and did not develop any speech until 4 years; now
he is able to speak some words. He now attends a school
for children with severe learning difficulties. At the age of
1 year and 6 months he had one episode of seizures and
has been on carbamazepine with good control. He had
an abnormal EEG and a normal MRI. After the molecular
result a sleep EEG was performed and showed the typical
slow wave bursts.
When he was examined at the age of 6 years and 4
months his head circumference was 51.7 cm (50th centile),
height 115 cm (between 25-50 centile) and weight 35000
g (above the 97 centile).
The cytogenetic analysis with GTG-banding revealed a
normal 46,XY karyotype. Fluorescence in situ hybridisation
(FISH) using probes for SNRPN and D15S21 loci (Vysis),
which map inside the chromosomal region 15q11-13 and
a control probe for the PML locus (Vysis) which maps to
15q22, a commom large deletion of 15q11-13 could be
excluded (Fig 2). Methylation analysis at the SNRPN exon
1 carried out by Southern blot analysis revealed an ab-

Fig 1. Patient at the age of 6 years and 4 months. (photo published
with parents consent).

normal methylation pattern with the presence of a 0.9kb
paternal band and the absence of the 4.2kb maternal band
(Fig 2). Microsatellites analysis of the patient showed the
presence of two bands using markers for the 15q11-13
region and markers which map outside the 15q11-13
region (Fig 2). DNA of the parents could not be studied
because the child is adopted. Quantitative Southern blot
analysis for the IC region showed a normal dosage in the
patient’s DNA and therefore an IC deletion could be
excluded (data not shown).

DISCUSSION
To our knowledge, 11 phenotypically atypical AS
patients have been reported11-15. Three patients11-13
have a typical AS phenotype with additional PWS
features, specially obesit. Cytogenetic analysis using

Fig 2. A) FISH analysis showing normal pattern by both chromosomes 15; B) Southern blot analysis using the
SNRPN exon 1 probe and genomic DNA digested with XbaI and NotI. Lane 1: normal control, Lane 2: AS control,
Lane 3: PWS control, Lane 4: patient; C) Patient microsatellites analysis. Lane 1: D15S113, Lane 2: D15S11, Lane
3: GABRB3, Lane 4: D15S123, Lane 5: D15S125, Lane 6: D15S131, Lane 7: FEZ.
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Table1. Clinical features of Angelman syndrome in the patient on the present report.
Clinical Characteristics

+

Consistent (100%)
Developmental delay, functionally severe
Speech impairment
Movement or balance disorder, usually ataxia of gait
Happy behavior

X

Frequent (more than 80%)
Delayed growth in head circunference
Seizures
Characteristic EEG

X
X

-

X
X
X

X

Associated (20 - 80%)
Flat occiput
Occipital groove
Protuding tongue
Tongue thrusting; suck/swallowing disorders
Feeding problems during infancy
Prognatia
Wide mouth, wide-spaced teeth
Frequent drooling
Excessive chewing/mouthing behaviors
Strabismus
Hypopigmented skin
Hyperative lower limb deep tendon reflexes
Uplifted, flexed arm position
Incresead sensitivity to heat
Sleep disturbance
Attraction to/fascination with water

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

+ present; - absent.

GTG banding technique revelead a deletion in the
15q11-13 region in two of these cases. The third
one had a paternal UPD(15) due a 45,XY,t(15q15q).
Another atypical AS patient14 showed early onset of
obesity, muscular hypotonia and mental deficiency
leading to the clinical suspicion of SPW. This patient
had a paternal UPD(15) case due a mosaic 47,XX,
+mar/48,XX,+2mar. In addition, seven AS patients15
first suspected to have PWS showed early onset of
obesity, muscular hypotonia and mental deficiency.
All these patients were found to have an imprinting
defect with no detectable IC deletion.
Our patient is quite similar to the seven patients
reported by Gillessen-Kaesbach et al.15. He lacks the
major signs of AS including movement or balance
disorder, inappropriate happiness and most of the
associated clinical features (Table 1). The main PWS
typical features in our patient are neonatal hypotonia
and hyperfagia with obesity. Although initially PWS
was suspected, a molecular diagnosis of AS was
made by methylation analysis, which detects PWS

and AS in the same test. Unfortunately we were not
able to define the exact genetic cause of AS in this
patient because the parental DNA samples were not
avaiable. We could only rule out the presence of a
commom large deletion of the 15q11-13 as well as
an IC deletion, but were not able to determine if the
patient has a paternal UPD or an imprinting defect.
However, the fact that our patient shares exactly the
same developmental and clinical histories showed
with the seven imprinting defect AS patients who
display a “PWS-like” phenotype15 make us to believe
that our patient has an IC molecular defect. Indeed,
our patient has a normal karyotype also shown by
all the IC molecular defect patients while the AS in
patients with a cytogenetical abnormality was caused
by a 15q11-13 deletion or by paternal UPD(15). Another factor reinforcing the presence of a imprinting
defect in this patient is that he is heterozygous by
the microsatellite analysis at the 15q11-13 region
and outside the 15q11-13 region. Althought this do
not allow us to definitely rule out the possibility of
paternal heterodisomy, we should consider that the
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majority of AS uniparental disomy cases are paternal isodisomy instead of paternal heterodisomy.
We describe an additional case with overlapping
features of AS and PWS, suggesting that the presence
of these atypical could be more frequent than
previously expected. With regard to genetic
counselling, clinicians should be aware of the
existence of this form of atypical AS. It is important
that new cases be identified as it might help to
explain how the imprinting mechanism works within
the 15q11-13 region. We would like to reinforce that
the analysis of the DNA methylation within the
15q11-13 region is an important tool for the correct
diagnosis among children who presents with severe
mental deficiency, congenital hypotonia and obesity.
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