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SHORT COMMUNICATION

DELETION AND ADDITION OF CHROMATIN ON THE TIPS
OF POLYTENE CHROMOSOMES OF Drosophiia arizonensis

Hermione E. M. de C. Bicudo

In natural populations of Drosophile, deficiencies and duplica-
tions are considerably less common sources of variability than inversions.
Frequently the material for the study of these siructural chromosomat
changes (especially deficiencies) is laboriousty obtained by X-ray treatment.
The problem is much greater when structural changes involving terminal
bands are considered, In this case, the controversial concept of telomere
(review in Muller and Herskowitz, 1954; see also, e.g., Roberts, 1975, 1976;
Sinha et al, 1976 and Holmquist and Dancis, 1979) is involved. Since the
telomere is considered to be a terminal differentiation of the chromosome
which functions to protect its stability, stability of a chromosome carrier of a
terminal aberration would only be possible if a reconstruction of the telomere
were to occur. This apparently happens in maize (McClintock, 1941, in
Roberts, 1975). However, Roberts (1975) discarded this possibility in
Drosophila. e analyzed 93,457 X-ray-ireated chromosomes, bearers of ge-
netic markers, for terminal deletions, and found a single, and uncertain one.
Also, although some terminal deficiences including the telomere have been
described in Drosophila {most of them of the fip of the X), the actuality of
their terminal condition has been discussed. For example, of 3 terminal
- "deficiencies described by Demerec and Hoover (1936, in Roberts, 1969), of
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which two were X-ray induced and one natural, the natural one proved to be
sub-terminal (Roberts, 1969).

In light of these considerations, observations of a deficiency and an
addition of chromatin detected on the distal ends of D. arizonensis chromo-
somes, in squash preparations stained by [acfo-acetic orcein, are of interest.
The deficiency was observed in heterozygosis on the tip of chromosome 5 in
every salivary gland cell of a single female larva, among more than a hundred
larvae analyzed from the same stock. The addition was detected, also in het-
erozygosis, on the tip of chromosome 4 (also in every salivary gland cell) in
two larvae, one male and one female, obtained with several other chromo-
somally normal larvae in a backcross involving D. mulleri/D, arizonensis F)
hybrid females and D. arizonensis males. The male and the female larvae were
homozygous for the chromosome 4 derived from D. arizonensis. The 2
species involved in this backcross do not show differences in the normal band-
ing pattern of the distal region of chromosomes 4 and 5 but chromosome
homozygosis or heterozygosis as to specific origin may be diagnosed on the
basis of the degree of synapsis which is very poor in hybrids. Both the de-
ficiency and the addition were found in chromosomes derived from the same
stock of D, grizonensis (Guayalejo, Mexico), but they were detected with an
interval of about 2 years, '

In Figure 1, the normal banding patterns of chromosomes 5 and 4
are shown in 1A and 1E respectively. Figures 1B to 1D show the deficiency
and Figures 1F to 1H show the addition. Figure 1B suggests the absence of a
terminal band, but Figure 1D shows a thin band apparently recovering both
homologous chromosemes, over the heterozygous band. Figures 1F and 1G
indicate that the addition occurs over the band which is apparently the most
extreme in the normal chromosomes, However, Figure 1H also suggests the
existence of a thin band covering both the normal and the aberrant chromo-
somes. Thus although in most of the salivary gland: cells the aberrations
appear terminal, cells in Figure 1D and 1H, and also the previous discussion
on the implications of terminal aberrations, suggest that they are sub-terminal.

A hypothesis to explain the origin of these aberrations is their
occurrence by translocation, perhaps between the very chromosomes in
discussion, 4 and 5. Drosophila arizonensis, like the other species in the
mulleri complex, shows a marked tendency to ectopic pairing of the telomeric
reglons of their salivary chromosomes, or of the telomeric region of on¢ chro-
mosome with the centromeric region of another, originating circular groups
in which it is frequently difficult to recognize the chromosome ends. Some-
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times this association occurs between the telomeric and the centromeric
regions of the same chromosome. Such associations have been previously
described in other Drosophila species by several authors, and supposedly
reflect the heterochromatic nature of the regions involved (small review in
Lefévre, 1976).

In humans and several other species of mammals, telomere - telomere
fusions (e.g. Fraisse er al, 1975; Sinha er &, 1976) and centromere-telomere
fusions (e.g. Stock and Hsu, 1973) have been described. According to Sinha
et al. (1976), fusions without previous breaks would be possible in some
cases due to a variation among chromaosomes of telomere sensitivity to fu-
sions. The aspect of the deficient and the additional regions in the present
study does not invalidate the hypothesis of a translocation between the
aberrant chromosomes: in both cases they are thick bands. However, the
ectopic pairing could only account for a translocation originating the observed
aberrations if (a) it also occurred in germ cells and (b) if some kind of
reorganization of the chromosome structure were to happen after the trans-
location, thereby explaining the apparent existence of a thin terminal band
common to the heterozygous homologues. Both conditions remain unde-
monstrated in Drosophila,
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