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ABSTRACT The present study pertains to a 7 month old female infant who showed dysmorphic features and developmental
delay Conventional cytogenetic analysis by GTG banding technique was carried out and this revealed monosomy 21.
Interphase FISH and metaphase FISH were employed for better delineation of the observed results. FISH analysis confirmed

unbalanced X;21 translocationhis study concludes that FISH technique along with conventional cytogenetic analysis
serves for better understanding and interpretation of complete/ partial autosomal monosomies.

INTRODUCTION However translocations involving X chromo-
some and an autosome are rare, since most of
Autosomal monosomies in humans are gensuch individuals are often infertile (Layman
erally more unusual than the sex chromosomaR002). So faronly about eight known cases of
monosomies and are suggested to be incompatmnbalanced X;21 translocations have been re-
ible with life as such cases have been occasionported worldwide (Cardoso et al. 2008; Mattei
ally detected in spontaneous abortions (RiegeMG et al. 1982). Currently available reports on
et al. 2005)The only monosomy potentially vi- monosomy 21 identified by conventional cyto-
able in humans seems to be that of the X-chrogenetics are actually cryptic reciprocal translo-
mosome (Gravholt 2005). Non-mosaic mono-cations resulting in partial monosomies or triso-
somy 21 is listed as a “rare disease” by the Namies (Lee et al. 2001With this background,
tional Institutes of Health (NIH) since the inci- the present study describes a female infant with
dence is about 1 in 30,000 live births (Gupta etmultiple congenital malformations diagnosed
al. 2006) and is suggested to thrive only if it iswith a non-mosaic monosomy of chromosome
present as a partial monosomy or mosai21 after GTG-banding, which subsequently
(Cardoso et al. 2008; Lee et al. 2001; Schinzeturned out to be a partial monosomy 21 caused
2001).The majority of monosomy 21 is the re- by an unbalanced translocation of chromosomes
sult of unbalanced translocations, where theX and 21 by FISH analysis.
pericentric region of chromosome 21 pairs with

the X chromosome (Mattei MG et al. 1982). CLINICAL REPORT
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sacral dimple and café au lait spots (Fig.1). Sheaddition of 0.5 ml of fresh Carng/fixative con-

had hypertonia and bilateral Congenialipes  taining methanol:glacial acetic acid in 3:1 ratio
EquinoVarus (CTEV) and bilateral Congenital with gentle mixing until clear white cell pellet
Dislocation of Hips (CDH) and had gjical cor ~ was obtained. Ice cold methanol slides were used
rection of the same. Ocular examination revealfor the metaphase preparation. Prepared slides
ed bilateral iris coloboma&udiometry evalua- were baked at 58 °C for one week.

tion was suggestive of bilateral moderate hear

ing loss. Magnetic Resonance Imaging (MRI) of GTG Banding

the brain was normal. Echocardiogram revealed

atrial septal defect. Ultrasonography of the ab- The prepared metaphase slides were sus-
domen was normal. Cytogenetics analysis for thgpended in 0.005% trypsin for 2 sec followed by
proband and her family was performed. treatment in Sorensanbufer for 5 secThe sli-

des were stained with Giemsa for 15 min and
metaphase spreads were observed using a light
microscope (100X magnification) (BH-2, Oly-
mpus, Japan) after a wash with distilled water
Cytovision software 3.1 version (Applied Imag-
ing, US) was used to capture the metaphase
spreads.

FISH Analysis
FISH analysis was performed for chromo-

some 21 to confirm the results of conventional
analysis of metaphase spreads.

" , 9 Interphase and Metaphase FISH

Fig. 1. Clinical phot h of the poband
9 nical phiotograph o7 fhe ploban Interphase FISH was performed by using sli-
des from 24 h culture. 10 ul probe (Anéys-
METHODS ion Multicolor DNA Probe Kit,Vysis CEPX -
alpha satellite / LSI 13/21) was added to the slide,
and sealed with the rubber solutidine slides
were then denaturated for 5 min at 73 °C, fol-
The present study employed human IeUI«)Cytqowed by hybridization at 37 °C for 16-24 h.

culture for metaphase slide preparation follow-Further the slides were washed with 0.4 X SSC/
ed by GTG (G bands birypsin using Geimsa) 4 304 NP 40 at 73 °C for 2 min and 2 X SSC/
banding to observe numerical and structural chroo_l% NP40 at 37 °C for 2 mirThe slides were

mosome aberrations. Human leukocyte culture. 5 \ner stained with 10 pl of DAPI (Abbott
was established by adding 0.5 ml of peripheralyyqjecylar Inc.) and viewed under fluoresce-

venous blood obtained from the proband in ance light microscope (BX-60. Olvmpus) usin
Sodium Heparin tube (BacutainerUSA) in- approgpriate filters ‘()DAEPI, FIT’CTI%IT%, I)Dual ?
to a 30 ml culture vial containing 5 ml of RPMI |54 pass filteMultiband pass filter)The im-
1640 medium, 2 ml of FBS (Foetal Bovine Se-ages were captured using the Cytovision FISH
rum) and 0.2 ml of PHA (Phytohemagglutinin). software (\érsion 3.1) The metaphase FISH
The culture was incubated at 37 °C and for 69 lynalysis was performed using the metaphase
of incubation, 0.1 ml of colchicine was added s|ides prepared from 72 h cultures with similar
and the vials were re-incubated at 37 °C for 12-|SH procedure.

min to arrest the cells in metaphabke cell sus-

pension was centrifuged at 1000 rpm for 10 min RESULTS

for the cells to settl&After removing the super

natant, 10 ml of 0.075 M pre-warmed hypotonic Conventional CytogeneticAnalysis

solution (KCI) was added and the vials were in-

cubated at 37 °C for 15 min. Furthéne cell Metaphase spreads of conventional GTG
suspension was repeatedly centrifuged with thebanding of the proband revealed an abnormal

Conventional CytogeneticTechnique
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Fig. 2. Proband’s karyotype showing monosomy of cloamosome 21

female karyotype demonstrating full monosomyined with one normal chromosome Zhe Ka-
for chromosome 21 (45,XX,-21) in all the 45 me- ryotype was therefore revised as 45,X,der(X),
taphase spreads analysed with a 500 band rest(X;21)(g25;q1.2),-21.
lution. Figure 2 represents the observed karyo-
type for monosomy 21. Parental chromosome DISCUSSION
analysis was found to be normal.
In spite of considerable advances in the field
FISH Analysis of clinical cytogenetics in the last three decades,
the conventional GTG banding technique still
However the possible changes in banding faces cases with unforeseen findilfigairov et
patterns within the proximal part of long arm of al. 2008).The proband reported in this study
one of the homologous X chromosome lead toexhibited many characteristic features of ‘mo-
further analysisTo clarify whether the reported nosomy 21’ reported by Schinzel (2001) in his
case was associated with X and 21 translocatiorgatalogueThe comparison between the clinical
interphase and metaphase FISH analysis wafeatures and the karyotype observed in the
performed. present study with that of the earlier reports have
The FISH analysis usingSI probefor chro-  beenillustrated iffable 1.The proband was ini-
mosome 21 (Fig. 3A) revealed two signals rep-tially diagnosed as a full monosomy 2ow-
resentingdisomy for that region of chromoso- ever the characteristic fetal lethality of mono-
me 21.Further analysis witB1 locus specific/ somy 21 prompted further molecular cytogene-
X centromeric probe revealed an unbalancedic investigations using FISH analysis and this
translocation between chromosomes X and 2Hemonstrated the existence of X;autosome trans-
(Fig. 3B) in all100 metaphase spreadsam- location leading to partial monosomy 21.

B)

21]

Fig. 3.A) Interphase and metaphase FISH with 13/21 mbe; B) Metaphase FISH with 21/X pobe



Table 1: Comparison of observations in the msent study with earlierreported clinical features and kayotypes
Couturier et al.(1979) Telvi et al.(1992) Viljoen et al.(1992) West andAllen Cardoso LCAet  Our findings

(1998) al.(2008) (201m)
Monosomy 21 45,X,-21, der(X) 45,X,-21,der(X) 45,X,-X,-21,+der(X) 45,X,-21,der(X) 45,X,-21,+der(X) 45,X,der(X),
Karyotype t(X;21)(q27; ql) t(X;21)(g28;ql) t(X;21)(Xqter-Xq  t(X;21)(927;921) t(X;21)(g25;921.1) t(X;21)(g25;

22.3::21921.1- qter) qll.2),-21

Developmental delay + + + + + +
Hypertonia + + NS + - +
Downslanting small palperable fissures - + - + + -
Low hair line + NS NS + + -
Hypertelorism + - + + -
Broad nasal base with a dgr tip + + + NS + +
Anteverted nostrils NS + - NS - -
Low set lage ears - + + + - +
Prominent anthelix - + NS NS + -
Large lobes - + NS NS - -
Large carp mouth + - - + + -
Long Philtrum NS + - NS + +
Prominent occiput NS + NS NS - -
Short neck + + NS + + +
Micrognathia NS + - NS - +
Short thorax NS - - NS + -
Overlapping and/or flexed fingers/toes - + + NS + +
Kyphoscoliosis NS - + NS + -
Widely spaced nipples NS - NS NS + +

NS: Not Sated
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The literature indicated that so far eight casedor the evaluation of cases that appear to be a
of unbalanced X;21 translocations have beerfull or partial monosomy of chromosome 21 due
reported worldwide as identified by FISH or to unbalanced translocatiofishe conventional
molecular genetic studies of initially diagnosed cytogenetic analysis could serve for initial diag-
‘full monosomy 21’ (Cardoso et al. 2008; Mattei nosis. Howevelin all cases of autosomal mono-
MG et al. 1982)The formation of such chromo- somies FISH technique along with conventional
some abnormalities are due to a reciprocal transsytogenetic analysis could serve for better diag-
location involving chromosome 21 followed by nosis and interpretation of results. Further stud-
the loss of one of the derivative chromosomesjes establishing the X inactivation pattern are in
regardless having an active centromere (louro\prospect.
et al. 2008)The majority of cases reported are
de novo unbalanced translocations (Hertz et al. ACKNOWLEDGEMENTS
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strated similar condition as the cytogenetic eva-Tamil Nadu, India and DiSolomon . Paul,
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my 21 are most variable, depending upon thelia for their support and help in the successful
nature of the inactivated X chromosome or thecompletion of the study
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terial in the translocation process (Cohen etal. ~ mammaian dﬁnf;‘g’g‘éiseonrggg?clg‘;‘f'lg%s of The
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