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IN 1939, Darlington [I] coined the term 
‘isochromosome’ and explained that it originated 
through a transverse fracturing of the ccntromcrc, 
in which the two arms arc of equal length and thus 
genetically homologous to each other. Isochromo- 
somes are unstable in plants and insects owing 
to the irregular manner of centromeric division. 
However, in humans, their nature remains 
unknown because this type of genetic imbalance is 
quite lethal. Nevertheless, the presence of isochro- 
mosomes in bone marrow cells is frequently 
reported as an acquired anomaly in humans with 
neoplastic diseases [2, 31. 

It is not known why there is preferential involve- 
ment of a particular homologue in the origin of 
isochromosomes. However, constitutive hetero- 
chromatin of the primary constriction (centromere) 
is quite variable, attributing to the uniqueness of 
the human genome [4]. In addition, the secondary 
constriction (h) in certain chromosomes provides 
constant and characteristic landmarks which vary 
(heteromorphic) from person to person but are 
consistent within an individual [5]. The h regions 
of chromosome 1 in humans contain constitutive 
heterochromatin of a highly diverse nature [6]. 
Using various selective staining techniques, it has 
been clearly demonstrated that chromatin of the 
centromere is highly heterogeneous and different 
in its composition when compared to the h region 
in chromosome 1 [7]. 
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The heteromorphic nature of the h region of 
this chromosome is a well-documented fact [5]. 
However, the nature and clinical implication of 
this hcteromorphism remains obscure One area 
which has recently gained importance is the poly- 
morphism of hetcrochromatin segments in neoplas- 
tic disease, because significantly larger sized h 
regions arc frequently observed [8, 91. Evidence 
suggesting that larger amounts of hcterochromatin 
in the h region may promote neoplastic disease 
remains circumstantial; however, support of this 
concept is growing [lo]. In view of the possible 
significance of the h region, it seem desirable that 
a detailed investigation be made of these hctero- 
chromatic variants in persons with cancer. 

If the amount of heterochromatin plays any role 
in neoplastic transformation, it would be most 
appropriate to use only those techniques which 
rcvcal the maximum chromatin heterogeneity of 
the h regions [ 111. One such example has been 
presented to demonstrate the importance of these 
selective staining techniques. Our patient was 
found to have acute myelocytic leukemia (AML) 
at which time his karyotypc was a normal 46,XY. 
Upon his first relapse, 10 months after initial diag- 
nosis, an abnormal karyotype was found, 
48,XY,+i( lq),+8. The various staining tech- 
niques have clearly documented that the h 
region(s) are different sizes; for example, both nor- 
mal chromosomes have different size h regions by 
DA/DAPI and AluI/Giemsa, while by C-banding 
alone this heteromorphism would have gone unde- 
tected. 

After evaluation of the various staining tech- 
niques, it was determined that AluZlGicmsa 
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revealed slightly more hcteromorphisms than DA/ 
DAPI, however, both were superior to C-banding. 
Also, both AWGiemsa [12] and DA/DAPI-tcch- 
niques [ 131 are far simpler procedures than routine 
C-banding. In addition, because of the hetcrogen- 
eity of heterochromatin in the h regions, it is poss- 
ible to document that the isochromosome orig- 
inated from the normal homologue with the larger 
h region. In past investigations, the larger h region 
of chromosomes 1,9 and 16 were most frequently 
seen in neoplastic diseases as compared to controls. 
Therefore, it would be tempting to investigate the 

involvement of h regions in the origin of isochromo- 
somes of this population, leading to a better under- 
standing of the role of hetcrochromatin in hcmato- 
poetic diseases. Our present approach might 
provide some valuable information for the impli- 
cation of hctcrochromatin in human cancer, which 
we believe at present is purely circumstantial [ 141. 
Furthermore, the recent application of RFLP in mol- 
ecular cytogenetics will enable us to understand the 
role of redundant DNA in the mechanism(s) of neo- 
plastic transformation. 
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Fig. 1. Partial karyo#e of an individual with isochromosome I, i.e. 
i(lq). A, Me&phase stained by QFQ-technique. B, Metuphase stained 
b DA/DAPI-technique. C, Metaphase stained b CBG-Umique. D, 
Metaphase treated b restriction endonuclease A&I and stained by Gemsa, 
i.e. AluIIGiemsa-technique. The involvement of chromosome 1 with the 
larger h-region in the origin of isochromosome could be clearly demonstrated 
by DA/DAPI and AluIlGiemsa-techniques. CBG-technique, routineb 
used in previous investigations, was not informatiue in the present study 

(see text). 


