
One of the problems associated wi th the
use of larval brain squash preparations
for cytogenetical investigations is the
usually low frequency of sui table
mi totic figures. The observations re-
ported in this note were made in the

course of experiments carried out to determine if the frequency of mi totic metaphases could
be increased by subjecting 3rd instar larvae to low temperature treatments. Mated Oregon-R
females were allowed to oviposit on standard cornmeal-agar medium for 3 days at 25°C. When
3rd instar larvae began to crawl free of the medium, the cultures were transferred to 6°C.
Brain squash preparations made after 9, 15 and 24 hours of cold treatment. The larval brain
was dissected in l%Na ci trate and transferred immediately to 2% orcein in lactic-acetic (50-
50) acid solution. Fresh preparations were sealed and examined with phase contrast.

Low temperature was apparently successful in blocking mitosis. The frequency of meta-
phases after cold treatment was approximately twice (450 vs 247 metaphases per slide, 4
slides counted) that found in the 25°C controls. In addition there were no anaphase or
prophase figures in the cold treated tissue. These results were considered to be only
partially successful, however, because the cold treatment also causes a considerable degree
of contraction of the metaphase chromosome (Fig. 1). Thus the chromosomes would generally
be unsuitable for morphological analysis although they would be useful for counts. The
longer periods of cold treatment did not appear to increase the frequency of mitotic meta-
phases when compared to the shorter treatments. After 24 hours at 6°C, most of the larvae
died. Some C-mitotic like figures were found after 24 hours in the cold suggesting that
polyploid cells could be produced by this treatment.

If the cultures are returned to 25°C after 9 or 15 hours at 6°C, the larvae will
cont i nue deve lopment. Therefore an
attempt was made to find out if a high
frequency of more sui table division
figures could be found subsequent to
the cold treatment. Preparations were
made from larvae subjected to cold tem-
perature for 9 hours and then trans-
ferred to 25°C for 3 hours. Casual Ob-
servation of three preparations indi-
cated that a higher frequency of
favorable mi totic figures might be ob-
tained in this fashion although more
work would be necessary to verify this
effect. It is possible that a more
favorable sequency of treatment times
and temperatures can be found.

A curious effect of the cold
temperature on the centromere region of
the X chromosome was found (figure 1).
Whi Ie the X is as highly contracted
as the other chromosomes, a porti on of
the proximal heterochromatin is rather highly extended. Neither the autosomes nor the Y
chromosome show this effect. It is not seen in 100% of the mi totic metaphases although a
high proportion of them show it. This cold induced negative heteropycnosis of a portion of
the X chromosome is reminescent of the effect of cold treatment on portions of the chromo-
somes of Trillium (Darlington and La Cour, 1940). Darlington termed this effect "nucleic
acid starvation" although these observations would now be interpreted in terms of effects
on the degree of coi ling or compaction of the chromosome. Apparently a portion of the X
heterochromatin responds to cold treatment by becoming more extended (or fai ling to con-
tract) while the remainder of the chromosomes is coiling tightly. (Work supported by graRt
RG-06508 from the USPHS). Reference: Darlington, C. D. and L. La Cour, 1940, Nucleic acid
starvation of chromosomes in Trillium. J. Genet. 40:185-213.
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Figure I. Photomicrograph of a mi totic metaphase
from a cold treated (24 hours at 6° C) 3rd instar
larval brain showing the highly compacted nature
of the chromosomes and the extended portion near
the centromeres of the X chromosomes (A). A nor-
mal metaphase is shown for comparison (B). A and
B are not of comparable magnification.


