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ABSTRACT Double aneuploidy involving XYY and trisomy 21 is rare. XYY/XY mosaicism has been described in
only a single Down syndrome patient. The Robertsonian translocation t(13;21) is also rare among these individuals.
We report for the first time the occurrence of t(13;21) in a mosaic XYY Down male. Analysis of GTG-banded
metaphases revealed the karyotype of the propositus to be mos 47,XYY,der(13;21)(q10;q10),+21/
46,XY,der(13;21),+21. Both his father and paternal grandfather were found to be carriers for the translocation. This
10-month-old child who presented with typical features of Down syndrome, developed leukemia and died at the age

of 2Y4 years.

INTRODUCTION

Aneuploidy isthe most frequently observed
chromosomal abnormality in human liveborns,
abortuses, blastomeresand oocytes. It isreported
to occur in at least 3-4 percent of al clinically
recognized pregnancies. XYY isacommon sex
chromosomal aneuploidy with an estimated
incidenceof 1in 1000 malelivebirths (Nussbaum
et al. 2001). However, these cases usually go
undetected during childhood dueto inconsi stent
phenotypic features. Down syndrome (DS) or
trisomy 21, withitscharacteristic clinical features
isthe most common autosomal aneuploidy with
an incidence of 1:700. Double aneuploidies
involving chromosome 21 and sex chromosomes
have been occasionally reported. Parmar et al.
(2002) found 17 published casesof 48, XY'Y,+21
in Medline 1965-2002 while describing an infant
having the same karyotype. Therewas only one
case of XYY Down syndrome male showing
mosaicismfor the'Y chromosome (Schwanitz and
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Hagner 1978). The clinical features of DS were
apparent in these individuals. XYY males are
generally fertile and bear normal children while
males with DS are sterile. Thus, it would be
reasonable to propose that DS maleswith XYY
chromosome pattern may also beinfertile (Parmar
etal. 2002).

Robertsonian translocations are known to
account for 4-5 percent of all DS cases. These
translocations are common balanced
chromosomal rearrangementswith an estimated
incidence of 1in 1000 in the general population.
They can occur de novo with a high mutation
rate of 3.92 x 10* per gamete per generation
(Jacobs 1981; Vogel and Motulsky 1997; Berend
etal. 1998). Thecarriersof thesetranslocations
are usualy phenotypically normal. This paper
describesachild with Down syndromewho was
found to be an XYY/XY mosaic and carried a
Robertsonian transl ocation t(13;21) transmitted
down from his paternal grandfather. Thisisthe
first report of an XY'Y Down syndromeindividual
witht(13;21).

MATERIALS AND METHODS

PHA-stimulated lymphocyte cultures were
set up and metaphase preparationswere obtained
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following the method of Hungerford (1965) from
the patient, his parents and unaffected sister.
Fifty GTG-banded (Seabright 1971) metaphases
were analyzed from each individual. His
grandparents and paternal uncle were also
investigated. Chromosomal anomalies were
designated as per the guidelineslaid down by the
nomenclaturecommittee (ISCN 1995). Metaphases
were photographed under oil immersionlensusing
NOVA filmin Nikon photomicroscope (L abophot
2) for karyotype preparation.

CASE REPORT

A 10-month-old male, second-born of a 24-
year-old mother and 35-year-old father, was
referred for chromosomal analysis because of
dysmorphic features suggestive of Down
syndrome. The infant was delivered at term
following an uneventful gestation. The proband
cried at birth and weighed 2.75 kg. The proband
exhibited delayed devel opmental milestones. The
typical features observed were open fontanelle,
brachycephaly, slanting palpebral fissures,
epicanthal folds, low set ears, flat nasal root, open
mouth, short broad hands, simian crease on the
left hand, clinodactyly, hypotonia, gap between
1%and 2™ toes and plantar furrow. The child was
reported to have suffered from frequent
infections. On follow-up, he was found to have
developed acute myeloid leukemia at the age of
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Fig. 1. A GTG - banded karyotype of the proban

2%,yearsand died. The couple also hasahealthy
3Y2-year-old daughter.

RESULTS

The patient was found to have Down
syndrome with an inherited Robertsonian
trandocationand aso, XY Y/XY mosaicism— mos
47,XYY,der(13;21)(q10;910),+21[64]/
46,XY,der(13;21),+21[36] (Figs. 1 & 2). Fifty
additional metaphases were analyzed to
determine the frequencies of the two cell lines.
Both hisfather and his paternal grandfather were
found to be carriers for this translocation (Fig.
3). The chromosomal constitution of his mother
and elder sister was normal. His paternal
grandmother and uncle also showed a normal
karyotype. However, his paternal aunt and her
two children werenot availablefor study (Fig. 4).

DISCUSSION

Cytogenetic surveys of neonates have
reveal ed that approximately onein 500 malesis
born with an extra sex chromosome (Abramsky
and Chapple 1997). The commonest indication
fora47,XYY maleto bekaryotyped wasreported
to be developmental delay and / or behaviour
problems. However, most mal es having an extra
Y chromosome will go through life without a
cytogenetic investigation due to inconsistent
phenotypic features. The occurrence of XYY and
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Fig. 2. A GTG - banded karyotype of the proband exhibiting 46,XY,der(13;21)(q10;q10),+21
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Fig. 3. A GTG - banded karyotype of the proband’s father showing
45,XY,der (13;21)(q10;910)
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trisomy 21 inthesameindividual isarare event.
Clinica manifestationsof Down syndromeremain
unmasked suggesting that the presence of an
additional Y chromosome does not produce any
significant phenotypic variation (Al-Aish et al.
1971). Leary et d. (1975) could not recognize any
feature that distinguished their patient from
otherswith Down syndrome even after following
their casefor 5 years.

TheextraY chromosomeis aways paternal
in origin and results from nondisjunction at the
second meiotic division. Mosaicism seen in our
patient may have arisen from post-zygotic mitotic
nondisjunction (Jacobs and Hassold 1995). The
propositus also showed a paternaly inherited
Raobertsonian trans ocation der(13;21)(q10;g10).
Although all combinations of acrocentric
chromosomes have been reported, the two
transl ocationst(13g14q) and t(14921q) are most
common (Nussbaum et al. 2001). The extra
chromosome 21 could have been of maternal
origin with nondisjunction occurring at either

meiosis| or 1. However, it could a so have been
of paternal origin resulting from adjacent-I
segregation at meiosis|. Carriersof Robertsonian
translocations involving chromosome 21 are
usually phenotypically normal but are at risk of
producing unbalanced gametes and therefore
producing a child with translocation Down
syndrome (Nussbaum et al. 2001).

This case has been reported for itsrarity and
unique combination of aneuploidy, translocation
and mosaicism.
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