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Polytene chromosomes of dipteran larvae, by virtue of their distinct visibility under
microscope at a stage when they are transcriptionally active, have contributed
immensely to cur understanding of gene expression and regulation in eukaryotes. A
most notable example of such a contribution is the discovery of heat shock puffs in
polytene chromosomes of Drosophila species by Ritossa in early sixties (Ritossa
1962). This seminal observation, however, remained confined to Drosophila and
some other dipterans (like Chironomus) where polytene chromosomes could be
studied for induced puffing. The demonstration of heat shock induced protein
synthesis in Drosophila by Tissieres et al. (1974) opened a new chapter in the heat
shock paradigm since now any organism and/or cell type could be studied with
respect to the induction of synthesis of the heat shock proteins. The revelations -in
recent years that the heat shock proteins and their constitutively expressed cognates
function as molecular chaperones that help in protein-folding and their translocation
across membranes have provided newer insights into cell structure and function.
The heat shock proteins have also become very important in human genetics and
diseases due 1o their involvement in a number of pathological conditions and in the
immune response.

Unlike the other heat shock genes, one member of the heat shock responsive gene
family in Drosophila melanogaster has evoked considerable interest due to its non-
protein coding and other unique inducible properties. This is the 93D or the Asrw
locus which my laboratory has been studying for a long time. Some of the salient
features of this enigmatic locus will be briefly reviewed here (for more detailed
reviews, see Lakhotia 1987, 1989, Lakhotia and Sharma 1996).

Inducibility of $3D
The 93D locus, located in the 93136-7 bands of the cytological maps of polytene

chromosomes of D meglanogaster, is one of the major puffs induced by heat shock
{H8), carbon dioxide, recovery from anoxia, 2-4-dinitrophenol, arsenic compounds,
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sterile and die shortly. The ovarian development in the rare surviving Asru-
nullosomic females is seriously affected so that the nurse and follicle cells are

stages of development and the deleterious effects of jt nullosomy suggest important
functions for this non-protein coding locus. It is very significant that if the hsrw-
nullosomics are also made heterozygous for a recessive mutation at the hsp83 locus,
all of them die as embryos: this suggests that the HSP83 has very vital interaction
with the hsrw locus or its transcripts during normal development {Lakhotia and Ray
1996).

The Asrw locus makes three transcripts which are of > 12 kb, 1.9 kb and 1.2 kb
sizes, respectively. The first two are nuclear while the 1.2 kb transcript s
cytoplasmic and is g spliced product of the 1.9 kb species (see Lakhotia 1987,
Lakhotia and Sharma 1996 for reviews). The 1.2 kb cytoplasmic iranscript has a
very short open reading frame (23-27 amino acids) which may be franslated but the
translated product appears fo turnover very rapidly (Fini et al. 1989). Since the
levels of the 1.2 kb {ranscript increase rapidly when protein synthesis is inhibited
(Bendena et al. 1989), it has been Suggested that one of the important functions of
this RNA may be to monitor the “health” of the translational machinery (Lakhotia
and Sharma 1996). Recent studies {Lakhotia and Sharma 1995, Sharma and

the heat shock inducible o repeat transcripts at the 87A and B7C puff sites. In view
of these results, it has been suggested that the larger nuclear Hsrw transcript may
have roles in regulating turnover/transport of other transcripts like the Hsp70. it is
also interesting to note that the 1.9 kb transcript is processed at the site of synthesis
and the spliced out intron (~700 bp) is relatively stable (Lakhotia and Sharma 1995),
Significance of the stability and functions, if any, of this intronic RNA are not
known,

Future prospects

Studies on the hsr-omega locus unravelled the existence of "genes” that function
without a conventional translational product. In recent years, an increasing number
of genes with non-coding transcripts have been known: some notable examples of
such genes include the “fertility" genes on the Y-chromosome of Drosophila and the
more recently discovered Xist, HI19 and other genes in mammals (for a review, see
Lakhotia 1996). These genes have many properties, viz., rapid sequence divergence
and very large intra-nuclear transcripts without any coding function, that remind of
the Asr-omega loci. Although the specific ways in which the "fertility" genes of

that these transcripts attain,
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Since the Asrw locus is highly conserved in the genus Drosophila and possibly in
other insects like the Chironomus, it is tempting to speculate that genes with
functional similarities to the Asrw may be present in other taxa as well and an active
search will be rewarding,
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