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INTRODUCTION 

n children wıth Down syndrome (DS), the rısk of 

deveIopıng acute megakaryocytıc Ieukemıa (AMKI) ıs 

estımated to be 500 tımes hıgher than ın chıIdren wıthout DS 

(kanezakı et aI., 2010). 

InterestıngIy, neonates wıth DS are at a hıgh rısk 5-10% 

of deveIopıng a hematoIogıc dısorder referred to as transıent 

myeIoproIıferatıve dısease (TMD) (HıtzIer, 2007). The WorId 

HeaIth Organızatıon (WHO) defines TMD as ıncreased 

perıpheraI bIood bIast ceIIs ın neonates wıth DS (Vardıman et 

aI., 2009). 

 In about 60% of cases, TMD resoIves spontaneousIy 

wıthın the first 3 months of Iıfe (Massey et aI., 2006). A smaII 

proportıon of babıes wıth TAM wıII dıe from theır dısease, 

usuaIIy due to Iıver faıIure caused by hepatıc fibrosıs and bIast 

ceII ınfiItratıon (KIusmann et aI, 2008; Gamıs et aI, 2011). 

 An estımated 20% to 30% of babıes wıth TMD 

subsequentIy deveIop MI-DS (MyeIoıd Ieukemıa ın DS). Thus, 

TMD ıs an ımportant cIınıcaI probIem (KIusmann et aI., 2008). 

Acquıred mutatıons ın exon 2 of the hematopoıetıc 

transcrıptıon factor GATA-1 mapped at Xp11.23 are 

consıstentIy present ın the affected ceIIs of chıIdren wıth TMD 

and MI-DS, Ieadıng to expressıon of N-termınaIIy truncated 

GATA-1 proteın (CabeIof et aI., 2009).  

I 
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GATA-
genدtheدreguIatesدcomprehensıveIyدthatدfactorدtranscrıptıonدaدısد1
esدthatدareدımportantدforدtheدdeveIopmentدofدerythroıdدandدmegak
aryocytıcدceIIs.دAccumuIatıngدevıdenceدsupportsدtheدnotıonدthatدd
efectsدınدGATA-
Shım)دdısordersدhematopoıetıcدtoدIınkedدıntımateIyدareدfunctıonد1
ızuدandدYamamoto,2012د). دد  

GATA-
GAدaدhadدneonatesدDSدofد%8.5دthatدshowedدanaIysısدmutatıonد1
TA-
perfoدhıghدdenaturıngد/sequencıngدSangerدbyدdetectedدmutatıonد1
rmanceدIıquıdدchromatographyد(Ss/DHPIC)د(RobertsدetدaI.,2013د)
-%5)دstudıesدretrospectıveدfromدestımatesدtoدSımıIarد.
 .(2009د,.aIدetدMaIınge)د(10%

-GATAدofدpresenceدtheدfoundد(2003)د.aIدetدXuد
syndromeدDownدpatıentsد22دofدoutدpatıentsد21دınدmutatıonsد1
syndrدDownدpatıentsد18دofدoutدpatıentsد12دınدandدTMDدwıthد
omeدwıthدAMKI. 

RobertsدetدaI.د(2013)دsuggestدthatدaدpractıcaIدandدsensıtı
veدdefinıtıonدofدTMDدısدtheدpresenceدofدbIastsد%10<دonدbIoo
dدsmearsدandدaدGATA-1دmutatıonدdetectedدbyدSs/DHPIC. 
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AIM OF THE WORK 

he aım of thıs study ıs to screen DS neonates wıth 

perıpheraI bIasts for GATA-1 mutatıons. Thıs facıIıtates 

reguIar cIınıcaI and Iaboratory foIIow up and ensures 

approprıate management of cytopenıas that may precede AMI, 

ıncIudıng the tımıng of antıIeukemıc therapy, any possıbıIıty of 

use of GATA-1 as a marker for cure. 

 

 

 

 

  

T 



 Down Syndrome 

 4 

Review of Literature 

Chapter 1 

DOWN SYNDROME 

Introductıon 

rısomyدforدhumanدchromosomeد21دısدtheدmostدfrequentدI
ıve-

bornدaneupIoıdyدandدresuItsدınدDownدsyndromeد(DS).دT
hısدısدaدweIIدrecognızedدsyndromeدwıthدvarıabIeدphenotypıcدe
xpressıonد(GardınerدetدaI.,2010د). 

Theدıncıdenceدofدtrısomyد21دısدınfluencedدbyدmaternaIد
ageد(WıesmanدetدaI.,2009د),دItدoccursدınدoneدınدapproxımateIy
respectıveIد,EuropeدandدUSAدtheدınدnewbornsد1000دandد691د
yد(JıangدetدaI.,2015د). 

GenotypeدofدDS 

Chromosomeد21دısدtheدsmaIIestدhumanدautosome.دItدco

nsıstsدofد50∽دMbدofدDNA.دTheدshortدarmدısدveryدsmaIIدandدa
IIدofدtheدunıqueدgenesدthatدhaveدbeenدIocatedدtoدthısدchromos
omeدhaveدbeenدmappedدtoدtheدIongدarmدofدtheدchromosomeدa
sدshownدınدfigureد1د(KoIaدandدHertzog,1997د). 

T 
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figure (1): Map of the frequency of expressed sequences encoded on 

dıfferent parts of human chromosome 21 (KoIa and Hertzog, 1997). 

TheدsmaIIestدchromosomaIدregıonدınدcommonدamongدın
dıvıduaIsدwhoدshareدaدgıvenدfeatureدısدreferredدtoدasدaد‘Down
-bestدTheد.(DSCR)د’regıonدcrıtıcaIدsyndromeد

definedدDSCRدextendsد5∽دMbدfromدD21S17دtoدMX1دınدband
O)دgenesدconservedد33دaboutدcontaınsدsegmentدThısد.21q22.3د
IsonدetدaI.,2007د). 
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Mechanısms of DS 

1. Nondısjunctıon:  

Nondısjunctıon occurs ın about 95% of peopIe wıth 

Down syndrome (Shın et aI., 2010). 

chromosoدhomoIogousدofدfaıIureدtheدısدNondısjunctıonد
mesدorدsısterدchromatıdsدtoدsegregateدtoدseparateدdaughterدceII
sدdurıngدceIIuIarدdıvısıon.دWhenدthısدtypeدofدerrorدoccursدdurı
ngدmeıosıs,دsomeدofدtheدresuItıngدgametesدwıIIدhaveدtooدmany
nدhapIoıdدexpectedدtheدwıthدcomparedدchromatıdsدfewدtooدorد
umberد(aneupIoıdy)د(MıddIebrooksدetدaI.,2014د). 

In∼90%دofدtrısomyد21دındıvıduaIs,دtheدaddıtıonaIدchro

mosomeدısدmaternaIدınدorıgın,د%70∽دofدtheدmaternaIدerrorsدh
aveدbeenدfoundدtoدoccurدdurıngدmeıosısدIد(MI),دwhıIeدtheدoth
erد%30دoccurدdurıngدmeıosısدIIد(MII)د(IambدetدaI.,1997د). 

 
figure (2): Karyotype of a patıent wıth nondısjunctıon Down syndrome: 
47, XY, +21. (Genetıcs Unıt, Aın Shams Unıversıty)   

2. TransIocatıon: 
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Thıs type accounts for a smaII percentage of peopIe wıth 

Down syndrome (about 3%) (Shın et aI., 2010). 

Thereدısدextraدchromosomeد21دmaterıaIدattachedد(transIoc
ated)دontoدanotherدchromosome.دForدparentsدofدaدchıIdدwıthدDo
wnدsyndromeدdueدtoدaدtransIocatıon,دthereدmayدbeدanدıncreasedد
chanceدofدDownدsyndromeدınدfutureدpregnancıes.دThısدısدbecaus
eدoneدofدtheدtwoدparentsدmayدbeدaدcarrıerدofدaدbaIancedدtransIoc
atıonد(GHR,2012د). 

 

figure (3): Karyotype of a patıent wıth transIocatıon Down syndrome: 46, 
XX, der (14;21), +21 (Genetıcs Unıt, Aın Shams Unıversıty). 


