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SUMMARY Amniotic fluid cultures from a
37 year old woman showed a sporadic
46,XX,t(5;21)(5qter-*5pl3 or pl4: :5pter-*5pl3
or pl4::21pl2->21qter) complement. In the
majority of metaphases the 5p fragment was
attached to the stalks of chromosome 21;
however, in 9% of metaphases, the fragment
was loosely attached by a 'thread' and in 6% it
was completely detached. Silver staining and in
situ hybridisation with a homologous ribosom-
al gene probe, which localises to stalk regions
(nucleolar organisers, NOR) of human
acrocentric chromosomes, failed to show a
reciprocal exchange. Prognosis was uncertain
because the possibility that the 5p fragment
might have been lost in some cell lines could
not be excluded. Nonetheless, the parents
elected to continue the pregnancy. The trans-
location was confirmed in blood specimens
obtained both at birth and at 1 year of age and
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showed similar instability. However, the prob-
and shows no anomalies and is developing
normally at 1 year.

Case report

The mother was a 37 year old Caucasian female in
good health. Her three previous pregnancies
resulted in two normal offspring and one first
trimester miscarriage. She underwent amniocentesis
for prenatal diagnosis at 18 weeks' gestation because
of advanced maternal age. Family history was
unremarkable except for one paternal uncle of the
proband said to be 'slow', and one distant cousin
said to have Down syndrome. Records were not
available on these two people. Pregnancy had been
unremarkable, there were no documented ex-
posures to potential teratogens, and the only drugs
taken were iron and vitamins. After the chromoso-
mal aberration (to be described later) was detected
in amniotic fluid cultures, detailed ultrasound
examinations were performed at 21 and 29 weeks'
gestation. There was no evidence of growth retar-
dation or anomalies. Despite the uncertain prognosis,
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in particular because some fetal cells may have lost
the Sp fragment, the parents eleb6ted to continue the
pregnancy. Labour and delivery were uneventful.
Apgar scores were 9 at one and five minutes. The
female infant weighed 3-63 kg (90th centile),
measured 53-5 cm in length (95th centile), and had a
head circumference of 35 cm (75th centile). Physical
examination revealed no anomalies.

During the first year of life growth and psycho-
motor development have been completely normal.
The proband's only illness was a mild upper respira-
tory infection at 9 months of age. At her most recent
physical examination at 1 year of age she weighed
10 kg (70th centile), measured 80 cm in length (95th
centile), and had a head circumference of 47 cm
(80th centile).

CYTOGENETIC ANALYSIS
Amniotic fluid cultures were initiated in routine
fashion, which in our laboratory includes use of
several types of culture media (Chang's, Ham's F12
in this case). Chromosomal analysis of GPG banded
preparations two weeks later (pancreatin pre-
treatment followed by staining in Wright's Giemsa)
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FIG 2 (a) The arrows indicate the appearance of the
der(21) after silver staining and the der(5) which was Ag
negative in all cells examined. (b) and (c) Association of
der(21) with D and G group chromosomes as revealed by
silver staining.
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FIG 1 Translocation between 5pJ3 orp14 and 2Jpl2 exhibiting morphological instability. (a) The portionfrom Sp appears

firmly attached to 2Jp. (b) The portion from Sp is loosely attached to 2Jp. (c) The portion from Sp has become detached
from 2Jp. (d) There is an association between der(21) and a chromosome 14.
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revealed an unusual translocation between the stalk
region of chromosome 21 and 5pl3 or 14. All 94 cells
from three cultures showed the two breakpoints.
Usually (79 of 94 cells) the fragment from 5p was
observed attached to the stalk region of chromo-
some 21 (fig la). In nine of the remaining 15
metaphases, it was attached loosely by a 'thread' to
the stalks (fig lb) and in six cells the fragment
appeared completely detached, that is, appeared as
an acentric fragment (fig lc). The fragment was
found in association with chromosome 14 in two
metaphases (for example, fig ld). Analysis of

der (21)

der l5)

D

50 cells from each of the parental peripheral blood
cultures revealed no aberrations, nor any obvious
21 heteromorphisms (GPG banding) that would
indicate the parental origin of the aberration.

After the infant was born, further studies were
initiated. Cytogenetic analysis of 76 metaphases
derived from cord blood cultures confirmed the
presence of the aberration. In a single cell, however,
only 45 chromosomes were present because the
der(21) was absent. The morphological hetero-
geneity (instability) observed was similar to that
seen in the cultures derived from amniotic fluid. In
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FIG 3 Example of a metaphase after in situ hybridisation with a homologous 28S rDNA probe labelled with -H. Arrows
indicate the der(S) and der(21). No label was ever observed in the der(S).
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addition, association of the der(21) with a chromo-
some 15 was observed in one of 76 cells. (RPMI
1640 and Ham's F12 media were used).

Silver staining (a modification of the method of
Howell and Black') revealed an interstitial Ag
positive region on der(21) (fig 2a). Silver bridges
were also observed whenever the der(21) was
associated with D or G group chromosomes (fig 2b).
No positive silver staining of der(5) was observed in
15 cells exhibiting optimal silver staining, nor was
the deleted chromosome 5 observed in association
with an acrocentric chromosome (several hundred
cells analysed).

In situ hybridisation to chromosomes was also
performed using a pBR3 based recombinant plasmid
containing 7*3 kbp of human genomic DNA, which
is comprised of 0*2 kbp of the 3' end of the 18S
rDNA, 2-5 kbp of internal transcribed spacer,
5-8 rDNA, and 4*6 kbp of the 28S rDNA gene. This
plasmid was 3H labelled by nick translation.2 3
Slides were first treated with DNase free RNase
(100 gg/ml) in 2 x SSC/1 mmol/l EDTA at 37°C for
one hour. Following dehydration in a graded
ethanol series (70%, 90%, 100%) they were air
dried and stored in a dessicator. Chromosomal
DNA was denatured at 70°C for two minutes in 70%
deionised formamide (FA)/2 x SSC, and the slides
were ethanol dehydrated and air dried. Hybridis-
ations were performed using 50% FA/2 x SSC/10%
(w/v) dextran sulphate, 250 ig/ml denatured and
sonicated calf thymus DNA, and 200 ng/ml 3H
plasmid (specific activity of approximately 2 x 107
cpm4tg) at 42°C for 24 hours in a humidified
chamber. Slides were washed 3 x 3 minutes in 50%
FA/2 x SSC/42°C and 5 x 2 minutes in 2 x SSC/42°C,
dehydrated, coated with nuclear track emulsion
(Kodak NTB-2), and stored at 4°C in a dessicator.
Samples were developed at two and three weeks,
the latter providing optimal preparations. One
hundred cells were scanned which showed definitive
labelling of at least some of the acrocentric chromo-
somes and in which the der(5) could be identified by
morphology (fig 3). In no cell was any label
observed on der(5). Consequently, we were not able
to demonstrate that the der(5) received a reciprocal
exchange from chromosome 21. Presumably, parts
of the stalk and attached satellites distal to the break
in 21pl2 were lost.

Discussion

The chromosomal rearrangement t(5;21)(5qter-*5pl3
or pl4::5pter--5pl3 or p14::21p12-*21qter) detected
initially in amniotic fluid cultures has several un-
usual features. One breakpoint was in the stalk of an
acrocentric chromosome, creating an unstable

attachment of a fragment of 5p. This instability was
presumably due to the interstitial NOR (stalk).
Translocations of NORs appear to be rare events,47
indicating either that breaks are infrequent in stalks,
or that if they occur, the result is unstable and
consequently not detected. Indeed, stalks are not
usually preserved in the relatively common
Robertsonian translocations.8'2 We are not aware
of any previous reports of a morphologically un-
stable, acentric fragment with an attached stalk.
Although the detachment of the Sp was occasionally
observed, producing an unstable fragment, the piece
was never lost. The in vitro observations may not
reflect the in vivo situation, where the attachment
could be either more or less stable.
A reciprocal exchange was not demonstrated; the

broken end of 5p was presumably converted to a
telomere, assuring a functionally stable chromo-
some configuration. Regeneration of telomeres is
possible under the model that the composition of
telomeres are repeats of 5'Cl-3A3'.'3
Because of our concern that loss of the Sp

fragment might occur in vivo, a normal phenotypic
outcome could not be guaranteed to the parents.
However, they decided to continue the pregnancy.
Fortunately, the proband appears phenotypically
normal; however, problems would be anticipated in
her own future reproduction. Because we were not
able to demonstrate a reciprocal exchange, and
because only the 5p region could form a link
between the chromosomes 5 and 21, pairing may
be predominantly independent. If that were the
case, 50% of the gametes would have the 5p region
either deleted or in triplicate, both complements
compatible with a viable, abnormal offspring. If the
Sps do indeed pair, the same type of unbalanced
gametes would be expected from adjacent 1 segre-
gation as from independent segregation. Although
this is not a reciprocal translocation, the most likely
segregation, based on criteria proposed by Jalbert
and colleagues,'4 seems to be adjacent 1 and 3:1.
This prediction is based on the observations that (1)
translocated and non-translocated segments are of
unequal length; (2) an acrocentric is involved; (3)
non-translocated segments are long relative to the
translocated one; and (4) the translocated 'seg-
ments' are of unequal length (actually one is of
'zero' length because reciprocal exchange could not
be demonstrated).
The frequency of unbalanced gametes mnight even

be higher than predicted from expected segregation
ratios, because the instability observed in vitro
might occur during meiosis, causing potentially
balanced gametes to be del(5p). Prenatal diagnosis
would be recommended when the proband reaches
reproductive age. Although her phenotype appears
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normal, it seems that only the normal gamete with
no derivative chromosome could safely be predicted
to be normal phenotypically. The occurrence of a
normal gamete would be at most 25%.
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