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Leenders, H.J. University of Nijmegen, A sudden rise in environmental temperature (25-
The Netherlands, Temperature induced 37°C) induces characteristic changes in the

puffs in Drosophila: their possible ' chromosomal puffing pattern of Drosophllal’2 3.
physiological origin, Various suggestions have been made with respect

to the intracellular mechanism responsible for

the activation of the responding loci, Since
in vitro treatments of larval salivary glands with 10-3u dinitrophenol (DNP) affected the
puffing pattern in essentially the same manner as a temperature treatment-, it was supposed
that either a deficiency in ATP or an accumulation of ADP might be the trigger for the acti-
vating mechanism of the responding loci.

In order to test this possibility, the effect of in vitro administration of ATP, ADP,
malate and succinate to mid-third instar glands of D, hydei was studied. ' All incubations were
performed under Arachis oil and the response of the loci 2-48C, 2-36A, 2-32A and 4-81B (tem-
perature puffs) was taken as an_indication for the activation of the 1nduct10n mechanism,
Neither addition of 10~ (or 107°)M ATP, nor of 10' (or 1077)M ADP to the incubation medium
resulted in the activation of these 10c1 Addition of 107 3M pNP resulted, as expected, in
their activation, _However, a slightly increased concentration 3.10"3M DNP appeared to be in-
effective, If 1073M ATP is present in the medium 10=3M DNP has no effect upon the puffing
pattern, whereas’ addition of 3.10-3M DNP to the same medium results in the induction of the
puffs. A further increase in DNP concentration (>5.107°M) appears to be ineffective again,

Incubation media containing ATP were also used to investigate the effect of a temperature
treatment, COp and Ny treatments, These treatments all resulted in the appearance of tem-
perature puffs#, Thus it seems that, though a deficiency of ATP (or accumulation of ADP) can-
not be excluded as possible intracellular trigger for puff induction, it may well be that the
change in the level of these metabolites is a consequence of an enhanced metabolism,

Support for this assumption came from experlments in which malate (10~ “M), which upon
metabolization may supply hydrogen to the coenzyme NADT , or succinate (10~ 2M) which may sup-
port the hydrogenation of quinones, was supplied to the incubation medium prior to the addi-
tion of 1075M DNP. These substances did inhibit puff formation of the 1001 4-81B, 2-32A and
2-36A but not of 2-48C. . It was further found that oxymethylene blue (10~ 2M) and menadione
(10‘3M) (vit. K3), compounds which may serve as intermediates in the electron transfer system
can induce temperature puffs in vitro. These data may be interpreted as support for the as-
sumption that temperature puffs are induced by an increase in oxidation rate, leading to a
temporary shortage of hydrogenated metabolites of the respiratory chain (or a temporary ac-
cumulation of oxidized compounds). The effect of DNP may be explained in terms of a common
property of uncouplers, the stimulation of oxidatiom.

References: 1, Ritossa, F,M., 1964 Exptl Cell Res. 35: 601; 2, Berendes, H.,D., F.M.A,
van Breugel and T.K.H., Holt, 1965 Chromosoma 16: 35; 3. Ashburner, M,, 1970 Chromosoma 31:
3563 4, van Breugel, F.,M,A,, 1966 Genetica 37: 17,

Schalet, A.* University of Comnecticut, Since the proximal heterochromatic region of
Storrs, Connecticut, - Suppressor of forked: the X chromosome in Drosophila melanogaster,
insertion into a sc8 chromosome; high especially when it is distal or (partly)
frequency of X-ray-induced deficiencies. absent, has been a favorite playground for

Drosophila geneticists of many persuasions, the

insertion of the heterochromatically located
mutant su(f) into a sc8 1nver51on chromosome should prove to be a useful tool in different
types of experiments. When oo, yt sc8 DE(1)mall0 B/1J1 yIl scIl v £ mall su(f) are crossed to
33y, Y/y v sw ma12, the only non-crossover class to survive are Q9 carrylng the le marker.
This is because mallQ which includes sw is lethal in the combination mal /sw, and 33 are in-
viable because of mallO or 1J1. Regular offspring marked with y+ come from a crossover chrom-
osome that must have had one exchange between yT and mall0. of 59 33 observed, 1 proved to be
y+ sc8 su(f)mal1 fv. Of 75yt 9@s Ol gave sufficient offspring in crosses to BSY/y ac In49
v £ mall su(f) 38 to show that only 1 carried su(f) in the sc® chromosome. The 2 crossovers
of independent origin were found among a crudely estimated total of 57,000 chromosomes.

A number of lines of genetic evidence, (Lindsley and Sandler, 1958; Zimmering, 1959;
Herskowitz, Schalet, and Reuter, 1962; Schalet, 1963; Schalet and Finnerty, 1968), have
pointed to the probable penultimate position of su(f), i.e., close to the left of bb, in the
proximal X. The mitotic X cytology of Cooper (in Lindsley and Grell, 1968) and the polytene
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X cytology of Lefevre (Schalet, Lefevre, and Singer, 1970) has indicated that su(f) is located
in hD of the mitotic X and division 20 of the polytene X. Accordingly, this locus should show
a high frequency of X-ray-induced "mutation' long known for loci placed by rearrangements,
close to polytene division 20. When yt sc® su(f)T mal? f 33 were treated with 4,000r and
crossed to y ac In49 v f mall su(f) ¢Qs the following incidence of whole-body changes were
observed among 2,900 99 offspring derived from sperm utilized during the first 6 days of egg
layings 12 su(f)”; 7y~ ac™3 4 y~ ac” su(f)”. 1In addition there were 9 y acT v mal 33 de-
rived from a deleted X, but only 1 of these was su(f)t. The use of the su(f) marker, as in
the above experiment, in conjunction with y, ac, bb and the lethal loci localized to division
20, should prove to be a useful tool in the analysis of the "fine-structure" of induced break-
points in division 20.

*Present address: Department of Radiation Genetics, State University of Leiden, Leiden,
The Netherlands.

Lakhotia, S.C.l and A.S. Mukherjee. The functional morphology and the transcriptive
University of Calcutta, India. Hyper- activity of the polytene X-chromosome in male
activity of the polytene X-chromosome and female Drosophila kikkawai and Drosophila
in male D. kikkawai and D. bipectinata. bipectinata have been examined. Both the

species belong to the melanogaster species

group and while D. kikkawai (related to D. mon-
tium, Burla, 1954) has an acrocentric X, D. bipectinata (related to D. ananassae, Patterson
and Stone, 1952) has a submetacentric X-chromosome, displaying a long (XL) and a short (XR)
arm in the salivary gland nuclei. In both the species, the single X-chromosome in larval
salivary glands of male is pale stained and is, like that in D. melanogaster, as wide as the
paired autosomes or the two X's in female. H’-uridine autoradiography shows that in both the
species, the relative rate of RNA synthesis by the single X of male is similar to that by the
two X's of female. The.data on grain counts are presented in Table I. The results indicate

Table I. H3-uridine Incorporation in Male and Female Salivary Gland Nuclei

SEX & SPECIES MEAN NO. OF GRAINS #+ S.E. MEAN GRAIN RATIO + S.E.
A. D. kikkawai X 3R 3R/X

Female (16) 233+22 141+13 0.61+0.015

Male  (18) _ 293433 195424 0.65+0.016%*

B. D. bipectinata XL XR 3L 3L/XL 3L/XR
Female (L1) 242425 162427 25727 1.05£0.03 1.56+0.07
Male  (12) 115+19 72412 11322 0.984+0.04% 1.62+0.06%

* Ratios in male are non-significantly different from corresponding ratios in
female. Numbers in parentheses indicate the number of nuclei examined.

that: (a) the enlargement and pale staining of the single X-chromosome in larval salivary
glands of male is of general occurrence in the genus Drosophilaj (b) despite the changes in
the configuration and organization of the X-chromosome in these species (that have taken place
during their evolution, see Patterson and Stone, 1952), the hyperactivity of the male X, and
therefore, dosage compensation for X-linked genes (Lakhotia, 1970; Lakhotia and Mukherjee,
1970), has remained unchanged. (Work supported by UGC Fellowship to S.C.L.).

References: Burla, H.,, 1954 Rev. Brasil. Biol. 14: 41; Lakhotia, S.C., 1970 Ph.D.
thesis, University of Calcutta; Lakhotia, S.C. and A.S. Mukherjee, 1970 J. Cell Biol. 47: 18
fatterson, J.T. and W.S. Stone, 1952 Evolution in the genus Drosophila, MacMillan & Co., N.Y.
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