
arker chromosomes appear at a frequency of 0.3-5/1000 in hu-
mans; they are frequently supernumerary and 40% are famili-
al.1-3 The supernumerary marker chromosome (SMC) 15 is the

most common one, accounting for as much as 50-60% of all those obser-
ved.1,4-6 They predominantly occur as small pseudodicentric chromosomes
and referred as psu dic (15;15) or inv dup(15).4,7 The majority of the small
de novo SMC (15)s studied so far, has been maternally derived.1,4,8 The in-
cidence of an abnormality due to non-satellited and satellited marker chro-
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Detection of Marker Chromosome
in the Abortion Material; Does It Reflect the
Karyotype of the Pregnancy Lost Tissue or
the Maternal Decidual Tissue? Case Report

AABBSS  TTRRAACCTT  De ter mi na ti on of the ori gin of the mar ker chro mo so mes is very dif fi cult and requires
ef fort. Eva lu a ti on of the mar ker chro mo so mes of the preg nancy lost tis su e co uld be the most dif fi -
cult one as the con ta mi na ti on with ma ter nal de ci du al cells comp li ca tes this pro cess. Con ven ti o nal
cyto ge ne tic tech ni qu es and flu o res cen ce in si tu hybri di za ti on tech ni qu e or mo re ad van ced mo le -
cu lar tech ni qu es are pre fer red to de ter mi ne the ori gin of the se chro mo so mes. In this re port, the
study for iden ti fi ca ti on of the ori gin of an abor ti on ma te ri al de ri ved from the pri mary tis su e cell cul-
tu re, with a 47,XX,+mar(15) kar yoty pe was pre sen ted, by using an ef fec ti ve al go rith mic ap pro ach
which en ded with ge noty ping. The re sult of the ge noty ping was in for ma ti ve, sin ce the as su med
abor ti on ma te ri al ac tu ally be lon ged to the mot her’s de ci du al tis su e. This bri ef study re minds the ef-
fi ci ent al go rith mic ap pro ac hes to the de ter mi na ti on pro cess of the mar ker chro mo so mes of the
abor ti on ma te ri al.

KKeeyy  WWoorrddss::  Abor ti on, mis sed; cyto ge ne tic analy sis; mo le cu lar di ag nos tic tech ni qu es 

ÖÖZZEETT  Mar ker kro mo zom la rın ori ji ni ni be lir le mek hem zor, hem de çok faz la ça ba ge rek ti ren bir
du rum dur. Ge be lik tah li ye ma ter ya lin de be lir le nen mar ker kro mo zom lar da, ma ter nal de si du al hüc -
re kon ta mi nas yon so ru nu ola bi le ce ği için bu sü reç da ha da zor dur. Mar ker kro mo zo mun han gi kro -
mo zo ma ait ol du ğu nu be lir le mek için, kon van si yo nel si to ge ne tik tek nik le rin ya nı sı ra, flo re san in
si tu hib ri di zas yon tek ni ği ve ya da ha ile ri mo le kü ler ge ne tik tek nik ler kul la nıl mak ta dır. Bu ça lış ma -
da, uzun dö nem pri mer do ku kül tü rü son ra sı 47,XX,+mar(15) kar yo ti pi sap ta nan dü şük ma ter ya lin -
de, mar ker kro mo zo mun ori ji ni ni be lir le mek için iz le nen, ge no tip len dir me ile so nuç la nan, et kin
al go rit ma su nul mak ta dır. Ge no tip len dir me so nu cun da mar ker kro mo zom içe ren do ku nun, as lın da
fe tü se de ğil, an ne ye ait ol du ğu be lir len miş tir. Bu kı sa ça lış ma, ge be lik tah li ye ma ter yal le rin de gö -
rü len mar ker kro mo zom la rın ori jin le ri nin be lir len me sin de iz len me si ge re ken doğ ru al go rit ma yı
ha tır lat ma sı açı sın dan an lam lı dır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Dü şük, fark edil me yen; si to ge ne tik ana liz; mo le kü ler ta nı sal yön tem ler  
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mo so mes is 14.7% and 10.9%, res pec ti vely and ap-
pro xi ma tely half of the preg nan ci es with de-no vo
mar ker chro mo so mes we re elec ti vely ter mi na ted
du e to pos sib le risk of ab nor ma li ti es.9

Des pi te the well known adult phe noty pe of
pa ti ents with SMC (15)s, the num ber of pre na tally
di ag no sed (ali ve or ex fe tu ses) SMC(15) ca ses are li -
mi ted and furt her re ports are ne e ded to cla rify the
fe tal phe noty pe.4,8,10 It has not yet be en as cer ta i ned
whet her the as so ci a ti on bet we en a mar ker chro-
mo so me and the loss of a fe tus is ca u sal or co in ci -
den tal.10 Be si des the dif fi cul ti es of pre na tal ge ne tic
co un se ling of mar ker chro mo so mes, abor ti on ma-
te ri als with SMC (par ti cu larly 47,XX,+mar) ne ed
spe ci al ef fort to dis cri mi na te the ori gin of the tis su -
e be ca u se the re is a pro ba bi lity of con ta mi na ti on
with ma ter nal cells es pe ci ally if the mot her is a car-
ri er of a mar ker chro mo so me. 

In this re port, the iden ti fi ca ti on of the ori gin
of an abor ti on ma te ri al which had be en de ri ved
from tis su e cul tu re , with a 47,XX,+mar(15) kar y-
oty pe and had be en con fir med by flu o res cen ce in
si tu hybri di za ti on (FISH) tech ni qu e was pre sen ted
vi a an ef fec ti ve al go rith mic ap pro ach ending with
ma ter nal ge noty ping. The re sult of the ge noty ping
was in for ma ti ve, sin ce the as su med abor ti on ma te -
ri al ac tu ally be lon ged to the ma ter nal de ci du al tis-
su e and the kar yoty pe of the abor ti on ma te ri al was
still obs cu re as the ab nor mal cyto ge ne tic re sult was
ref lec ting the mot her’s kar yoty pe. This bri ef study
high lights for the first ti me in the li te ra tu re, the
ne ces sity of the ad van ced mo le cu lar tech ni qu es to
eli mi na te the con ta mi na ti on of the ab nor mal kar -
yoty ped abor ti on ma te ri al with ma ter nal de ci du al
tis su e.

CA SE RE PORT
A 30-ye ar-old, mul tig ra vid wo man was re fer red to
our cli nic at the sixth we ek of ges ta ti on to in ves ti -
ga te chro mo so mal ab nor ma li ti es in her mis sed
abor ti on ma te ri al on pa rents’ re qu est. In for med
con sent was obtained for all pro ce du res. In her ob-
s tet ric his tory, the mot her had one ear li er first-tri -
mes ter elec ti ve ter mi na ti on and two nor mal
preg nan ci es, which re sul ted in li ve births. The
chil dren (seven ye ars old fe ma le, one ye ar old ma -

le) we re phe noty pi cally nor mal. The pa rents we re
he althy and non con san gu i e no us, and the me di cal
his tory of the fa mily was un re mar kab le. 

Abor ti on ma te ri als we re cul tu red in two dif fe -
rent tis su e cul tu res by using the slightly mo di fied
pro ce du re of Ver ma and Ba bu.11 The met hods of
chro mo so me har ves ting and G ban ding of me tap -
ha se chro mo so mes have been des cri bed in de ta il
elsewhere.11,12 Twenty-thre e me tap ha ses analy zed
from two se pa ra te pri mary cul tu res which we re
cul ti va ted in two we eks’ ti me, re ve a led 47,XX,+mar
kar yoty pe (Fi gu re 1a, b). Be ca u se of the ina de qu a -
te cell co unt, we co uld not carry on our se arch
using C-ban ding and NOR ban ding. Owing to the
in suf fi ci ent ma te ri al, we per for med FISH tech ni -
qu e by using the com mer ci al D15Z1 α-sa tel li te
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FIGURE 1: Spread metaphase (a) and karyotype (b) of the abortion material
showing the marker chromosome detected by GTG banding.
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pro be (Vysis, Dow ners Gro ve, Il li no is, USA) (Fi gu -
re 2). All of the in terp ha se cells had three sig nals
spe ci fic to the cen tro me re of chro mo so me 15 du e
to SMC(15) and analy ses of the me tap ha ses al so
con fir med the pre sen ce of  iso di cen tric struc tu re of
SMC(15) (Fi gu re 2). The fi nal kar yoty pe was;
47,XX,+mar.ish der(15)(q11.1) (D15Z1++). To exc -
lu de the fa mi li al trans mis si on of the mar ker chro-
mo so me, pa ren tal cyto ge ne tic analy ses we re
per for med, and mot her was fo und to be the car ri -
er of the mar ker chro mo so me. C and NOR ban ding
of mot her’s me tap ha se spre ads sho wed the iso di -
cen tric bi sa tel li ted mar ker chro mo so me (Fi gu re 3a,
b). The cen tro me re spe ci fic sta i ning of chro mo so -
me 15 by FISH tech ni qu e was in for ma ti ve as in the
abor ti on ma te ri al but the pro bes spe ci fic for
SNRPN lo cus, 15qter re gi ons and who le chro mo -
so me pa in ting for chro mo so me15 (Cyto cell, Cam-
brid ge, Uni ted King dom), de ter mi ned the ab sen ce
of the sig nals on su per nu me rary mar ker chro mo -
so me of the mot her (Fi gu re 4). The fi nal kar yoty -
pe of the mot her was; 47,XX,+mar.ish
der(15)(q11.1)(D15Z1++,SNRPN, WCP-,qter-). To
con firm the pos sib le con ta mi na ti on with ma ter nal
tis su e, we per for med ge noty ping of the pa rents and
the abor ti on ma te ri al by using D15S1032, DXS987
mic ro sa tel li te mar kers (Fi gu re 5). Fe tal DNAs we -
re pre pa red from cul tu red abor ti on ma te ri als whi -
le the pa ter nal and ma ter nal DNAs we re ob ta i ned
from the ir pe rip he ral ve no us blo od cells according
to ma nu fac tu rer’s pro to cols. The ge noty ping re sults
ve ri fi ed that the ab nor mal kar yoty pe which was as-

su med to be de ri ved from abor ti on ma te ri al ac tu -
ally ref lec ted the cyto ge ne tic re sult of ma ter nal de-
ci du as (Fi gu re 5). Pa rents we re in for med abo ut this
conf lic ting re sults and ge ne tic co un se ling was gi -
ven.
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FIGURE 3: The spread metaphase of the mother’s lymphocytes showing
isodicentric marker chromosome by C-banding (a), and showing biosatellite
marker chromosome by NOR-banding (b).

a

b

FIGURE 2: The α-satellite probe (D15Z1) of chromosome 15 by FISH tech-
nique; the isodicentric marker chromosome 15 in spread metaphase of abor-
tion material is labelled.

FIGURE 4: Whole chromosome painting (WCP) of the mother’s metaphase
spread by FISH technique: Normal chromosome 15s are stained by WCP
probes, the marker chromosome is not stained by this probe but isodicentric
nature of SMC(15) is clearly seen by the hybridisation of the α-satellite probe
of chromosome 15 (DZ151). 



DIS CUS SI ON
Su per nu me rary mar ker chro mo so mes are big chal-
len ges of ge ne tic co un sel ling, sin ce the cli ni cal out-
co mes are still obs cu re. The chal len ge is even mo re
pronounced in pre na tally re por ted mar kers de tec -
ted in the fe tu ses or in the abor ti on ma te ri als. To
over co me this obs tac le, ex ten si ve at tempts ha ve
be en ma de to iden tify the con tent of the mar ker
chro mo so mes, and the in si tu hybri di za ti on (by flu-
o res cen ce or by non-iso to pic pro bes) is ge ne rally
the tech ni qu e of cho i ce to de ter mi ne the na tu re of
the mar kers.6,10,13 However, du e to the res tric ti ons
of in si tu hybri di za ti on in re ve a ling the cons ti tu -
ents of mar kers and the ori gin of the mar ker chro-
mo so me, furt her stu di es are ne e ded for co un se ling.
The risk for con ta mi na ti on of fe tal ma te ri als with
ma ter nal de ci du a al so comp li ca tes the is su e.14-19

Con ta mi na ti on with ma ter nal de ci du a is re-
por ted to be 6-89.7% in 46,XX kar yoty ped abor ti -
on ma te ri als which is qu i te a com mon si tu a ti on.14-18

In most abor ti on ca ses, the cells de ri ved from cul-
tu red ma te ri al are re gar ded as throp hob lasts when
the re is a chro mo so mal ano maly. Alt ho ugh the
sug ges ted ap pro ac hes are sa tisf ying for the com-

mon cli ni cal con di ti ons, the re may be so me spe ci -
al si tu a ti ons as in our ca se. Ad van ced mo le cu lar
tech ni qu es, li ke ge noty ping, may be ne ces sary to
eli mi na te the con ta mi na ti on of cul tu red abor ti on
ma te ri als with ma ter nal de ci du a (Fi gu re 5). 

To our know led ge, only one preg nancy loss ha -
ving a mo sa ic mar ker chro mo so me (46,XX/47, XX,
+mar) in abor ti on ma te ri al has been re por ted.10 The
re por ted pa ti ent had re cur rent preg nancy los ses;
ma ter nal kar yoty ping was per for med and it was fo -
und that she al so had the sa me chro mo so mal con fi -
gu ra ti on. The aut hors per for med FISH tech ni qu e
by using pro bes for chro mo so mes 16, 18, 21 and X;
qu i te un com mon chro mo so mes we re ob ser ved in
the mar kers and fi nally they could not de tect the
ori gin of the mar ker chro mo so me. As the re was no
at tempt to ve rify the pos si bi lity or the im pro ba bi lity
of con ta mi na ti on with ma ter nal tis su e, it se ems dif-
fi cult to sug gest that the re por ted mar ker chro mo -
so me was re ally ref lec ting the fe tal lost tis su e.10 We
had in suf fi ci ent ma te ri al for the de tec ti on of the
pos sib le sa tel li te and cen tro me re con tent of the pre-
sen ted mar ker chro mo so me by C and NOR ban d-
ing. Hybri di sa ti on of  the re ma i ning ma te ri al with
the most pro bab le can di da te mar ker chro mo so me
FISH pro be -α-sa tel li te pro be of chro mo so me 15-
was per for med, and the ori gin was de tec ted (Fi gu -
re 2). The mot her was al so a car ri er for the SMC
(15) and the in for ma ti ve mic ro sa tel li te mar kers we -
re used in the pro cess of ge noty ping to dis cri mi na -
te con ta mi na ti on with ma ter nal de ci du al and
ma ter nal uni pa ren tal di somy 15 (Fi gu re 3-5). Fi-
nally, the con ta mi na ti on of  the abor ti on ma te ri al
with ma ter nal de ci du a was con fir med (Fi gu re 5).

This bri ef study high lights the im por tan ce of
the al go rith mic ap pro ach with cyto ge ne tic tech ni -
qu es and the mo le cu lar pro ce du res for eva lu a ting
the kar yoty pes of the abor ti on ma te ri als. It al so re-
minds the re se arc hers the pro ba bi lity of con ta mi -
na ti on with ma ter nal de ci du a in abor ti on ma te ri al
which was re por ted to ha ve the mar ker chro mo so -
me.
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FIGURE 5: Genotypings of parents and abortion material by D15S1032 and
DXS987 microsatellite markers on silver stained polyacrylamide gel showing
that the cultured abortion material actually belonged to the mother, not to the
fetus.
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