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MOLECULAR CHARACTERIZATION OF AN UNUSUAL
VARIANT OF THE SHORT ARM OF CHROMOSOME
15 BY FISH-TECHNIQUE
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Summary One of the most frequent translocations involving the long
arm of chromosome Y with autosomes is with the short arm of chromo-
some 15. The regions which are involved in this translocation fluoresce
brightly, are highly heteromorphic and thus escape detection. Therefore,
these abnormalities could not be fully characterized, especially in cases
where parents are not available or paternity is disputed. Results from the
employment of the selective staining techniques DA /DAPI and Q-band-
ing have been inconclusive. FISH-technique using whole chromosome
painting (WCP) probes should be used to decipher such translocations.
We present a case where, even after using a battery of probes, the origin
of extra material on chromosome 15p could not be identified though it
was not a part of Yq.
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Enormous strides have been made towards identifying the chromosomal
abnormalities by using a battery of conventional banding techniques (Verma and
Babu, 1995). The most routinely used technique is G-banding which differentiates
all the human chromosomes into dark and light banded segments with overlapping
regions which potentially can mask translocations involving light to light and
dark to dark bands. Consequently, other differential or selective staining tech-
niques are utilized to precisely identify the abnormalities in cases where G-
banding has been inconclusive. If a Y chromosome is involved in a translocation,
then Q-banding becomes the most obvious choice for deciphering the morbidity,
since the long arm of chromosome Y fluoresces brightly. In addition, the short arm
of all acrocentric chromosomes also display variable brightness. When a transloca-
tion occurs involving the Yq constitutive heterochromatin with the short arms of
any acrocentric chromosome, it would be a difficult task to rule out whether it is
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an abnormality or a heteromorphism (Verma, 1988). Therefore, parents are re-
quested for cytogenetic evaluation to investigate a possible inherent nature. If the
chromosome regions of 15p and Yq constitutive heterochromatin are involved in
a translocation, the routinely used technique has been DA /DAPI, as these regions
are highly stain specific (Schmid, 1979; Schmid et al., 1983). However, if parents
are not available, no definite conclusion can be reached because both of these
regions are highly heteromorphic (Babu et al., 1986). The past approaches clearly
have vast limitations and caused anxieties, especially in situations where prenatal
cases are involved (Spowart, 1979; Hsu, 1994).

The recent availability of chromosome and loci specific probes have alleviated
frustration in previous investigations where the FISH-techniques has served as an
adjunct in the evaluation of specific chromosome abnormalities, thus, eliminating
the need for parental chromosomal analysis in some of these cases.

A four year old male was referred to rule out chromosomal abnormalities
because of speech delay. By Q-banding technique the short arm of one chromo-
some 15 homologue displayed additional genetic material whose morphology was

Cc

Fig. 1. Partial karyotype of proband. The variant chromosome 15 homologue is on
the right. (a) Chromosomes 15 and Y stained by Q-banding technique. (b)
Chromosomes 15 and Y stained by G-banding technique. (¢) Chromosomes 15
and Y stained by DA/DAPI technique.
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not complementary to the cytological satellite chromatin but fluoresced brilliantly
by Q-banding (Fig. 1a). The morphological variation was more obscure by G-
banding (Fig. 1b). The DA/DAPI stain specific technique which selectively stains
the constitutive heterochromatin for chromosomes 1, 9, 15, 16 and Y suggests that
the additional material on 15p may either be part of 15p, resulting in an extreme

Fig. 2. Partial karyotype of proband’s chromosome 15 and Y stained by FISH-tech-
nique. The variant chromosome 15 homologue is on the right. (A) Chromo-
somes 15 hybridized by classical satellite probe (D15Z1). (B) Chromosomes 15
bybridized by alpha satellite 15 probe (D15Z). (C) Chromosomes 15 hybrid-
ized by beta satellite probe for a acrocentric chromosomes. (D) WCP paint
specific for chromosomes 15 (red) and Y (green) demonstrating that no genetic
material exchanged (see text).
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polymorphism or due to a t(Y;15) (Fig. 1c). This variant was not present in the
mother and the father is unknown. The obvious questions one will ask are: Is it
a t(Y;15), which is one of the most common abnormalities involving acrocentric
chromosomes (Fryns et al., 1985) or is it a heteromorphism displaying a large
brilliant satellite (15p)? Employing whole chromosome paint (WCP) specific
probes for chromosomes 15 and Y, which paints the 15q, Yp and Yq arms
respectively, it was revealed that this additional material on 15p was not a part of
the Y chromosome because it was not painted by the Y WCP probe. Since the 15
WCP does not hybridize with 15p, the extra material on the variant could not have
its origin attributed to chromosome 15, Consequently, we decided to characterize
the additional material by using chromosome 15 specific classical satellite
(D15Z1), alpha satellite (D15Z) and acrocentric beta satellite probes (Oncor,
Gaithersberg, MD). Recently, it has been suggested that the short arms of acro-
centric chromosomes contain distinctly different DNA families that are arranged
in a specific pattern. This arrangement, starting from the centromeric region and
ending at the telomeres, is: alpha-satellite, satellite III, beta-satellite, ribosomal
DNA, beta-satellite, cytological satellite and telomeric DNA (Gravholt et al.,
1992; Greig and Willard, 1992). The extra material on the short arm of the variant
apparently does not belong to the DNA family categories of chromosome 15
classical satellite, chromosome 15 alpha satellite or the beta acrosomic satellite
DNA. This is due to lack of a hybridization signal of the corresponding probes in
the location between the proximal beta satellite and classical satellite DNA
regions. The conventional banding techniques: Q, G and DA/DAPI suggests that
this extra material is AT-rich. Some variants of acrocentric chromosomes are due
to tandemly repeated ribosomal RNA genes and their associated spacer regions
(Hillis ez al., 1991). This region was not duplicated in our case leaving us
perplexed (Fig. 2). It is quite enigmatic that FISH-technique was not completely
helpful either (Verma et al., 1994, 1995). The inheritance of its origin could not
be deciphered because the father is unknown. The mechanisms of evolution of
such heteromorphic markers remains obscure and its clinical consequences are
inconclusive at present. Perhaps, another kind of a so-called “rare variant” has
emerged whose discovery is fortuitous or it may very well be a simple heteromor-
phism with very large cytological satellite fluorescing brilliantly.
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