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CHIMERISM AND MULTIPLE
NUMERICAL CHROMOSOME
IMBALANCES IN A
SPONTANEOUSLY ABORTED FETUS

We report on a case of chimerism and multiple abnormal-
ities of chromaosomes 21, X and Yin spontaneous abortion spe-
cimen. To the best our knowledge the present case is the first
documented chimera in o spontaneously aborted ferus. The
application of inferphase fluorescence fn site hybridization
(FISH) using chromosome enumeration and site-specific
DNA probes showed trisomy X in 92 nuclei { 23 %), terrasomy
X in 100 nuclei (25 %), pentasorny of chromosome X in 40
nuclei (10 %0, XXY in 36 nuclel (9 %), XXXXXXYY in 12
nuclei (3 %), XXXXXYYYYY in & nuclei ¢2 %), trisomy 21
and female chromosome complement in 40 nuclei (10 %),
normal female chromosome complement in 72 nuclei {18 %)
oul of 400 nuclel scared. Our experience indicates that the fre-
quency of chimerism coupled with multiple chromosome ab-
normalities should be no less than 1 : 400 among spontaneous
abortions. The difficulties of chimerism identification in feral
fissues are discussed.
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Introduction. Chimerism — the presence in an
organism of several cell populations derived from
different zygotes — is an extremely rare event in
human conceptuses. Despite of the achievements
in biomedical science made throughout last vears
this phenomenon is poorly documented [1].
Although no fewer than two cases of chimerism
diagnosed prenatally were described [2, 3], to the
best our knowledge there was no any communica-
tion concerning the incidence or consequences of
chimerism coupled with aneuploidy in human
pregnancies. Here, we report a first case of chime-
rism and multiple chromosome abnormalities in a
spontaneously aborted fetus.

Materials and methods. A 24-vear-old primigravi-
da has experienced spontaneous abortion at 48th day
of gestation with a diagnosis of intrauterine growth
retardation. Ultrasonography was unable to establish
real gestational age suggesting severe intrautering
growth retardation of 1—2 weeks. Twinning preg-
nancy was excluded. Additionally, gestational and
yolk sac but not fetal heart beat were observed.
Conventional eyvtogenetic analysis revealed normal
karyotype in lymphocytes of both parents.

Chorionic villus sampling was performed accor-
ding to previously described protocol [4]. A set of
chromosome enumeration DNA probes for chro-
mosomes 1,9, 13/21, 14/22, 15,16, 18, Xand Y
was applied for interphase fluorescence in situ hyb-
ridization (FISH). Site-specific DNA probe for
chromosomes 21 was applied. DNA probes and
multicolor FISH performance were described pre-
viously in details [4—6]. In order to confirm chro-
mosome abnormalities detected multicolor FISH
was applied using the combination of site-specific
probe for chromosome 21 and centromeric probes
for chromosomes X and Y. Analvsis of FISH re-
sults was performed through scoring 400 interpha-
se nuclei per each FISH assay.

Results and discussion. Chromosome abnorma-
lities detected were referred to trisomy 21 and mo-
saic polysomy of sex chromosomes. The analysis of
remaining autosomes did not demonstrate abnor-
mality. The results of molecular cytogenetic studies
carried out are summarized in table. The specimen
possessed two distinct cell populations charac-
terized by female/male chromosome complement.
Twinning pregnancy was excluded by ultrasonog-
raphy. Therefore, the occurrence of chimerism in
the index case was concluded.

Human chimerism is assumed to be essentially
manifested as 46 ,XX/46. XY karvotype. Additio-
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Summary of FISH studies performed for the analysis of the index cases

Combination
of DNA probes
{chromosomes)

Results

nuc ish lgh{D1Z1x2),Xeen(DXZ1x3)[91]/1gh{ DI1Z1x2) Xeen(DXZ1x4)[101]/1gh{ D1Z1x2),Xcen

{DXZ1x5)[39)/1gh{D1Z1x2), Xeen{ DXZ 1x2), Yeen{ DY Z3x 1) 34] /1ghi D12 1x2), Xcen{ DXZ [x6),
Yeen(DYZ3Ix2)[15]/1gh{ D1Z 1x2), Xeen{DXZ1x5), Yeen(DYZ 3x5)[8] /1gh{D1 Z1x2),

nue ish 13cen/2lcen({DI3Z1/D21Z1x4), 14een,/22cen(D14Z1,/D227 | x4)[354] /1 3cen/2 leen(D13Z1/

| —X—Y%
Xcen(DXZ1x2){112]
16—18 nuc ish 16ghi D164 1x2), 18cen{ DI18Z1x2)[403]
13/21—14/22
D21 Z1x5), 14cen/22cen(D 1421,/ D22 Z1x4)[46]
9—135 nuc ish 9gh({D9Z1x2),15cen{D15Z1x2)[395]
X=yY-=21*

nuc ish 21g22(cCM P21.ax2) Xcen(DXZ 1x3)[89]/21922(cCM P2l.ax2), Xcen{ DXZ 1 x4)[98]/

Mq22{cCMP2Lax2), Xeen{ DXZ1x5)(40]/2122{cCMP2Lax2), Xcen({ DXZ1x2), Yeen(DYZ3x 1 [ 38]/
21920 cCMP2lax2), Xeen(DXZ 1x6), Yeen{ DYZ3x2)[10]/21g22(cCMP2Lax2) Xcen{ DXZ 1x5),
Yeen{ DY Z3x5)[9]/21g22(cCM P21.ax3), Xcen{DXZ 1x2)[40]/21g22{cCMP2l.ax2) Xcen{ DXZ1x2)[70]

* Site-specific DMNA probe for chromosome 2 1.

nally, it was occasionally described in dizygotic twins
(prenatal diagnosis), newborns, and allogeneic
organ transplantants [|—3]. Since the presence of
maternal cell lines in chorionic villus or another
fetal tissue processed for genetic analysis can not
be excluded, the 46, XX/46 XY karvotype detected
in spontaneous abortion specimens is usually exp-
lained by maternal cell contamination. The latter
is probably the cause of chimerism underestima-
tion in fetal tissues. Therefore, multiple chromo-
some imbalances associated with different sex
chromosome complement appear to be the unigque
indication for chimerism. Numerical chromosome
abnormalities account for over the half of sponta-
neous abortions. Although conventional cytogene-
tic analysis requiring fetal tissue culture remains
the golden standard for cytogenetics of sponta-
neous abortions, the diminished success rate im-
plies for the application of more reliable tech-
niques allowing the investigation of uncultured
somatic tissues. The most applicable among these
ones is FISH [4, 7]. The presence of normal fema-
le cells detected may be explained by maternal
contamination. However, the occurring of male
and female cell populations with abnormal chro-
mosome complement evidences for the index case
to be a spontaneously aborted chimera.
Chromosome abnormality presently described is
unlikely to be accurately assessed through routine

cytogenetic technigue because cells with abnormal
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chromosome complement are poorly cultivable [7].
This implicates FISH as the appropriate technique
for aneuploid chimerism detection. Chromosomal
imbalances identified are likely to be sporadic and
could be attributed to meiotic errors occurred in
maternal and paternal gametes followed by mitot-
ic errors in fetal tissues which are probably occur-
red through clonal evolution.

The index case represents the first evident
example of chimerism in a spontaneous abortion
revealed by FISH. It gives evidence that complex
numerical chromosome abnormalities in chimenc
fetuses can be associated with variable level of mo-
saicism and result in inviability. Hence, in spite of
the rarity and difficulties of the identification, chi-
merism coupled with numerical chromosome
abnormalities should be considered as an addition-
al source for early pregnancy losses.

The authars are supported by INTAS03-51-4060.

PEIROME, MpegctanieH aHATHI CIY4AA XHMEPHIMa |
cOMeTAHHON XpOMOCOMHON AHOMATHH ¢ YHACTHEM Xpo-
smocoM 21, X W Y B K1eTKax crioHTandoro aboptyca. Me-
XOOA M1 JAHHEIX JTHTEPATYPLI, MOXHO cI2laTh BRBOL O
TOM, 4TO CAYYAH XHMEPHIMA ¥ CMOHTAHHLIX abopTVCOR
paxee He onMUcKBATHCk, [TpHMeHeHHe MeTOma HHTepdas-
HOW ursopecueHTHOR rubpranzaudy in situ (FISH) ©
HCNONbIOBAHHEM LHEHTPOMEPHRIX H Ca HTCHEIlHlil-FTLIEEKHI
JHK npof no3soamno HISHTHOHUHPOBATE TPHCOMMKID
xpomocoMbl X B 92 knetkax (23 %), TeTpacoMHio XpoMo-
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combl X B 100 kierkax (23 %), NEHTACOMHID XPOMOCOMBI
X b 40 gnereax (10 %), XXY — 8 36 wierkax (9 %),
HOO0O0XYY — 8 12 knerkax (3 %), X000 YYY —e 8
Knetkax (2 %), TpMcoMiD XpoMocosbl 21 NpH HOpMAib-
HOM #eHekoM kapMoTHne 8 40 kretkax (10 %), HopManb-
HBIH MEHCKHI KapHoTun B 72 knerkax (18 %) wuz 400
NpoAHATHIHPOBAHHBIX KieToK, MonekynapHo-UMTOre-
HETHYECKHE HCCIeA0BAHHA XPOMOCOMHOIO HHE}U]JEI. MoEa-
IBBAKOT, YMTO YacTOTa XHMEPHIMA CpedH CMNOHTAHHBIX
aDOpTVCOB COCTABANCT. CKOpee Beero, He meHee 400,
ObcysaamnTed TAKKES CAOMHOCTH OMPCOcTCHHA XHMEPH3-

M B KIETKAX CIOHTAHHEY aDOpTVCOR.

PEIOME. Tpencrapnedo aHani3 BHNAAKY XHMEPHIMY
Ta COOAYYHO! XPOMOCOMHOL AHOMATIT 33 VYacTIo XpoMo-
com 21, X 1a Y v KUITHHAX CIOHTaHHOTo abopTyvea. Buxo-
JAYH 3 ZaHHX NITepaTypH, MOXHA 3podHTH BHCHOBOK PO
Té, o BHMALKH XHMEpHIMY ¥ CNOHTAHHMX abopTyeis
paHillle He OMUCYBATHCE, BUKOPHCTAHHA MeToxy iHTep-
ipazHoi dutvopectieHTHO! riGpunmnsanii in situ (FISH) uenr-
poMipuax Ta caiTeneundiuauxy JHK npod noasonuno
eHTHRIKYBATH TPHCOMIKD XPOMOCOMH X v 92 KMiTHHAax
{23 %), TeTpacosit xpoMocomMu X v 100 kniTHEax (25 %),
NeHTACOMIKD XpoMocoMi X v 40 kniTHaax (10 %), XXY —
y 36 waitiHax (9 %), JO0OOXYY — v 12 waitkmax (3 %),
FOOYYYYY — v B knitiHax (2 %), TpHCOMID XpoMo-
COMH 2] NpH HOpMANBHOMY KIHOYOMY KapioTHnmi v 40
knitiHax (10 %), vopManeHuil xiHouwit kapiotun v 72
kniteiax (18 %) i3 400 npoananizosanux kit Mone-
KYIAPHO-LUMTOreHETHH HI AOCAVLKEHHA MOKAIVIOTE, 110
YaCcToTa XHMEPHIMY cepell CoHTaHHMX aBopTyeis cTaHo-
BHTh, CKOpiW 3a Boe, He Medwe | : 400, ObrosoproioThes
TAKO# CKIANHOCTI BHIHAYEHHA XHMEPHIMY B KJiTHHaX
CIOHTAHHKX a00pPTYCiE.
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