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An infertile case of 47,XYY syndrome
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well-define of extra Y chromosome by
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SUMMARY
The Autism Spectrum Disorders (ASD) was frequently reported in autosomal and sex chromosome
abnormalities and limited findings pointed out the Y chromosome. In the current case, it was aimed
to identify the genetic cause for a man without autism profiles using combined cytogenetic and
molecular genetic techniques.
Automated karyotype analysis was made after combined methods with GTG, C bandings, QF-PCR
and FISH techniquesfor the current case. Additional Y chromosome was identified after
conventional GTG and C-banded karyotype analysis.
The current case of 47,XYY syndrome was reported due to without autistic profiles such as language
and social impairment. The proband’s karyotype was determined as 47,XYY. No other numerical
and/or structural chromosomal abnormalities were detected in the karyotype analysis.
Cytogenetic methods combined with cost-effective techniques such as C, GTG banding and FISH
provide well-define of extra Y chromosome in the presented case of without autistic spectrum. Both
Y chromosomes were in the same size and C-banded profiles in the current proband pointed out that
both are originated from one chromosome by endoreduplication Y chromosome after zigot
formation
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Anahtar sozciikler:

INTRODUCTION

The common aneuploidies include
monosomy X, trisomy 21, trisomy 18 and
trisomy13 and trisomy Y in human.
While the autosomal aneuploidies cause
serious malformations, but the sex
chromosomal aneuploidies may cause
less severe abnormalities!*. The “gold
standard” method for the detection of
these autosomal and/or sex chromosal
abnormalities  of  aneuploides s
conventional cytogenetic analysis of
phytohemagglutinin-stimulated
peripheral blood karyotype analysis. The
XYY syndrome is common Sex
chromosomal  abnormality that a
prevalence of 1:1,000 live male births®2,
The majority of XYY males are
phenotypically normal but there is
seldom literature reports of variable
autistic problems®’. Several specific
clinical features including mental
retardation, psychiatric ~ problems,
skeletal abnormalities and behavioural
problems have been reported in XYY
syndrome®®. In the current case report we
aimed to show an adult boy in 47, XYY
without autistic problems.

CASE REPORT

The current case of 47,XYY syndrome
was reported due to without autistic
profiles such as language and social
impairment. Twenty-nine years old
presented infertile man has not been
detected during childhood or even in the
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adulthood. He was performed on general
average values on tests such as; language,
cognitive ability, achievement, verbal
memory, attention deficit, executive
function, and motor function. He has
features of tall stature, normal IQ and
motor coordination and without genital
anomalies. Automated karyotype
analysis was made after combined
methods with GTG, C bandings and
FISH techniuges for the current case. The
proband’s karyotype was determined as
47,XYY. Additional Y chromosome was
identified after conventional GTG and C-
banded karyotype analysis and QF-PCR
genotyping. No other numerical and/or
structural chromosomal abnormalities
were detected in the karyotype analysis.
Cytogenetic methods combined with
cost-effective techniques such as C, GTG
banding and FISH provide well-define of
extra Y chromosome, is effectively used
in the worldwide and is also used in this
presented of without autistic spectrum
case study. Both Y chromosomes were
observed in the same size and dimensions
during the microscopic survey, the C-
banded profiles in the current proband
pointed out that both are originated from
one chromosome by endoreduplicatio of

the Y chromosome after zigote
formation. Conventional cytogenetic
analysis of phytohemagglutinin-

stimulated peripheral blood showed that
47, XYY status in all 25 metaphases
(Figure 1).
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Figure 1. G-banded karyotype showing 48,XYY structure. The rest of all other
chromosomoes are in normal appearance.

After conventional G-banding karyotype
analysis, the additional Y chromosome
was identified by fluorescence in situ
hybridization (FISH) and C-banding
techniques (Figure 2). Metaphase
spreads were analysed by Y and X
chromosomes  specific  centromeric
fluorescence in situ hybridization (FISH)
probes. In a total of twenty-five
metaphase (47,XYY) and interphase
cells revealed DXZ1 x 1, DYZ1 x 2
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signals profile after in situ hybridization
analysis (Figure 3, A and B). After C-
banding technique two Y chromosomes
were detected and totally the same C-
band positive (C-band+) profiles were
detected in both Y chromosomes (Figure
1-3). Cytogenetic methods combined
with FISH and C-banding can efficiently
and cost-effective identify the origin of
unknown chromosomes and provide
accurate clues for clinical diagnosis.
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Figure 2.C-banded metaphase plate shows double Y chromosomes(arrows). Similar C
band positive regions in g arms of Y chromosomes were detected in the presented case.

Ozdemir et al, Figure 3

A

\

Figure 3. Fluorescence in situ hybridization analysis with centromeric probes of DXZ1
and DYZ3 (Vysis) for chromosomes X (green) and Y (red) showing the XYY profile of
methaphese (A) and interphase(B) cell nuclei. Arrows indicate the Y chromosomes.
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Figure 4. QF-PCR profile of X and Y chromosomes in the current infertile case. Arrow

indicates the 1:1 ratio and false negativity.

DISCUSSION

Autosomal and sex chromosome
aneuploidies occurred at meiosis 1 or
post-zygotic stages after non-disjunction,
by endoreduplication or anaphase
lagging  mechanisms.  The  non-
disjunction of chromosome 21 during
maternal meiosis | was reported as a
cause of Down syndrome®. The Y
chromosome aneuploidy is always from
paternal origin and results from
nondisjunction in the meiotic | division
or post-zygotic mitosis by anaphase
lagging and/or endoreduplication. Sex
and autosomal chromosome
abnormalities such as; trisomy 21,
trisomy 13, trisomy 18, 47, XXY, 47
XYY, 45X/46,XY mosaicism are
frequently  associated with  ASD.
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Basically, some autosomal and X
chromosomes were considered important
in the ASD due to autistic symptoms, but
the Y chromosome predisposition has not
been clearly explained, so far.

The current report explores an unmarried
male with 47, XYY chromosome status
and without any autistic problems.
Results also showed that the FISH, C-
banding and quantitative fluorescent
PCR is a fast and reliable method for
detection of additional Y chromosome
aneuploidies. In general, the majority of
XYY males are phenotypically, normal
but limited literature findings claimed the
possible role of double Y chromosomes
and autism!®®. The current case of
47, XYY syndrome was reported due to
without autistic profiles such as language
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and social impairment. Due to normal
phenotype and lack of clinical symptoms,
diagnosis of such patients may be
difficult, especially if fertility is not
compromised. This report re-emphasizes
the critical role of karyotype analysis in
young children with sex chromosome
aneuploidies even if without typical
phenotype findings. The current report
also recommends the GTG, C bandings,
QF-PCR and FISH methods as a cost
effective well-define technique for extra
Y chromosome detection. Case was
referred to physicians and recommended
for long-term follow-up.
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