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The gene abdomen rotatum (ar) was dis-
covered and named by Beliajeff (1931).
Marengo and Howland (1942) described
its effect on the development of the fly
and established that the actual rotation
of the imaginal abdomen coincided with
the termination of the prepupal period

and the movements attendant on the change from prepupa to pupa. In addition to the rotation
of the pupal abdomen within the completely symetrical pupa case, abnormalities of the
puparium appeared which were clearly attributable to exaggeration of the function of the
persisting larval muscles. Robertson (1936) states that these muscles are responsible for
the contraction of the larval cuticle in puparium formation and also the movements of the
individual as it changes from a prepupa to a pupa, with a clearly defined head, thorax
and abdomen. Marengo and Howland (1942) suggested that, these muscles were also responsible
for the actual rotation of the pupal abdomen since the time of the first recognition of
actual rotation coincided with the movements characterizing the change from prepupa to pupa.
The most clearly recognizable puparial abnormalities were persistent segmentation of the
hardened cuticle and abnormally large lateral bulges of the puparial wall between the at-
tachments of the dorso-ventral muscles.

MATERIALS AND METHODS: Since abdominal rotation prevents normal copulation, the stock
used in the 1942 study was a balanced lethal with eyeless Dominant (ar/eyD). This stock
apparently has not survived, and the current study was made possible through the courtesy
of Pol lards Wood Research Station of the Institute of Cancer Research, Royal Cancer Hospi-
tal, Buckinghamshire, England, which supplied a new balanced lethal with cubitus interruptus

(ar/ci D).
Since the structural abnormalities of the puparia of "rotated" flies appeared to be

a direct consequence of abnormal muscle function, and since paraffin sections for light
microscopy revealed no consistent structural muscle abnormality, it was decided to examine
the prepupal muscles of "rotated" (ar/ar) individuals and normals (+/ar and +/+) by elec-
tron microscopy.

Prepupae with puparial abnormalities identifying them as genetically "rotated" were
opened in 3% buffered glutaraldehyde and the musc Ie fibers dissec ted out. After three
hours these were washed overnight in a rinsing buffer consisting of 10 gm. sucrose in 100ml
Sorenson i s stock buffer, post-fixed two hours in Palade' s buffered osmium fixative, pre-
stained three hours in .5% uranyl acetate, dehydrated and embedded in epon. Sec tions were
cut with a diamond knife on a Reichert OMU-2 ultramicrotome, stained in uranyl acetate and
lead citrate, and examined with an Hitachi HS-7 electron microscope. Identical treatment
was given to muscle fibers of normal (ar/ciD) individuals and +/+ individuals of Oregon "R"
stock.
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FIG. 1. Section through
nucleus of muscle cell
from prepupa homozygous
for abdomen rotatum

Carl ar) . Virus- 1 ike
particles (V) are ap-
parent in the nucle-
oplasm which has a
characteristic empty
appearance. Part of
the nucleolus (N) is
visible. X49,000.

RESULTS: At the present stage in this study, no readily identifiable ultrastructural
difference was found between the fibrillar organization of the muscles from the "rotated"
pre pupae anû those of the normal individuals. However, a high percentage of the muscle
nuclei of genetically "rotated" prepupae contained virus-like particles approximately 48Il
in size (Fig. 1).



In a number of cases, they appear to be budding from a local electron-dense region of
the nucleoplasm (Fig. 2). No particles were observed in nuclei from the muscles of either

the normal heterozygotes (ar/+) or the

+/+ Oregon "R" wild type.
DISCUSSION: The classification

and significance of the observed parti-
cles is at present not known. Since
abdomen rotatum as originally describ-
ed by Beliajeff (1931) was a mutant
of chromosome IV it might be speculated
that the presence of a virus may re-
late to the carrying of information
from the mutant DNA of chromosome IV
to the larval muscles. These muscles
bring about through exaggerated con-
trac tion both the puparial abnormali-
ties described and the rotation of
imaginal abdomen which is charac ter-
istic of the adult phenotypic expres-
sion of this gene.

If these particles are carriers
of the ar codon, their isolation from
genetically "rotated" individuals might

provide a means of experimental transformation of normal larvae capable of metamorphosis
into abnormal prepupae, pupae and "rotated" adults.

SUMRY: Nuclei of muscle fibers of genetically "rotated" (ar/ar) prepupae of D.
melanogaster examined by electron microscopy were found to contain virus-like particles not
previously described. These particles were not abserved in identical preparations of Ore-
gon "R" prepupae and normal heterozygotes of the ar/ciD stock.

References: Beliajeff, N.K. 1931 Erbliche Asymetrie bei Drosophilia. Ein neues Gen
im IV chromosom von D. melanogaster. BioI. Zbl. 51:701-709; Marengo, N.P., and R.B.
Howland. 1942 The effect of the gene abdomen rotatum on the development of D. melanogaster.
Genetics 27:604-611; Robertson, C.W. 1936 The metamorphosis of D. melanogaster, including
an accurately timed account of the principal morphological changes. J. Morph. 59:351-359.
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FIG. 2. Section through nucleus showing
particles (V) which appear to be budding
from a faintly crystalline nucleoplasmic
condensation. X145,000.
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a-Amylase ac tivi ty in the larval gut of D.
hydei is essentially restricted to a small
region at the anterior end of the posterior
midgut. The region is characterized by large
secretory cells with polytene chromosomes and,
unlike the situation in D. melanogaster, poly-

teny here is of a magnitude readily open to cytological investigation of gene-specific puffing
activities. As a secretory protein whose activity may be manipulated by dietary starch, amy-
lase is an ideal subject for such a study (Doane, W.W., 1969, pp. 73-108 in "RNA in Develop-
ment" E.W. Hanly, ed., Univ. of Utah Press).

A single structural gene for Amylase (Amy) is located on chromosome 5 in hydei, between
cn and vg. Making use of the latter markers and two electrophoretic Amy variants, a screening
program was set up to select for potential X-ray induced deficiencies of the Amy locus, and so
position the locus on the cytological map of the chromosome (Doane, W.W., 1971, Isoz. Bull.
4:46-48). Of the strains selected, one is particularly useful: it contains a fifth chromo-
some with an inversion near the center. The inverted section is apparently accompanied by
deficiencies of the Amy and vg loci, perhaps at opposite ends. Tentative location of the
break points are: proximally, in 107A before the doublet, and, distally, in 109C, between
bands 7 and 8 (according to the map of H. Berendes, 1963, Chromosoma 14: 195). The inversion
has been examined in polytene chromosomes from salivary glands and midguts (anterior and pos-
terior regions) taken from larvae reared on starch- and/or sugar-yeast diets with promising
results. (Supported by grant NSF GB 8607.)
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