
Table 1. Distribution of D. subobscura flies with 
fast (FE) and slow (SE) embryonic development, in 
Kekic’s maze (N=103). 

FE flies: after 
c 

I 
h 	a 

II 
m 	b 	e 	r 	s 

	

III 	IV 	V 

2.5 minutes 52 
13.0 minutes 51 1 
20.0 minutes 49 2 1 

SE flies: after 
2.5 minutes 40 4 3 	1 	3 

20.0 minutes 26 4 13 	11 	6 
X.E/SE = 27.94 ; p < 0.001 
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When 52 flies with extremely fast 
embryonal development were introduced 
into one of peripheral chambers of 
Kekic’s maze, only three of them migra-
ted after 20 minutes to neighbouring 
chambers. The flies with the slowest 
embryogenesis (N=51), however, have 
shown quite opposite behavior. Already 
after 2.5 minutes eleven of them left 
the starting chamber, and after 20 
minutes about two thirds of them spread 
out to all other chambers, exposed to 
approximately the same environmental 
conditions (t ° , RB, absenct of light). 
By denoting the chambers with the num-
bers from 1 to 5, the average migratory 

success for flies with "fast embryongenesis" (FE) was only 1.08–0.04, and for those with the 
"slow embryogenesis" (SE) it amounted to 2.71–0.12, i.e., it was significantly higher. 

The same two groups of flies (N=44 and 47, respectively) were compared for their prefer-
ence of different light intensities, in a scope from 2 lux (1st chamber) to 7,000 lux (5th 
chamber). Using 60 minutes for each of two runs, the differences between FE and SE flies 
was not determined in this respect. 

The correlation between the rates of embryonal development and mobilties of grown flies 
under the same laboratory conditions, should be an indication of important variability in 
genetico-physiological homeostasis of D. subobscura individuals. Further studies of such 
phenomena could be quite important for our better understanding of developmental adaptations, 
and especially of balancing mechanisms which maintain the coadaptive systems of genes. 

Reference: Kekic, V. 1981, DIS 56:178-179. 

Maroni, C. & S.C. Stamey. University of 	We present in this report a picture of the 
North Carolina, Chapel Hill, N.C. 	 expression of alcohol dehydrogenase in D. mela- 
Developmental Profile and Tissue Distri- 	nogaster. Our results are, in general, in good 
bution of alcohol dehydrogenase. 	 agreement with the studies of Ursprung et al. 

(1970) but are more detailed in some respects. 
The level of ADH was determined by activity 

measurements (Mar.uni 1978) in crude extracts of dissected tissues or whole individuals of dif f-
erent ages. Eggs from several thousand Samarkand flies were collected in a population cage. 
Newly hatched first-instar larvae were then transferred to yeast-supplemented corn meal-molas-
ses culture medium at a density of approximately 100 larvae per 236 ml (half-pint) bottle. 
In most cases the medium contained the dye bromophenol blue at a concentration of 0.05% as an 
aid to estimating the time of pupation (see Maroni & Stamey in Tedhnical Notes, this issue). 
Larval age was measured from the first-instar hatch (+1- 30 mm); pupae were timed from the 
formation of the white pupa (–30 min or –3 hr) and pharate adults from the time of emergence 
(–1 hr). While aging, adults were transferred to fresh bottles every two days. 

Individuals at given stages in development were pooled in groups of three to five 
organisms and immediately frozen for assay at a later time. All assays of pharate adults were 
done on males. Dissections were done in ice chilled Drosophila saline. Organs were frozen in 
groups of five in microcentrifuge tubes. Homogenates were prepared in the same tubes with a 
conical teflon pestle in 0.2 ml of buffer. An ADH unit is the amount that will reduce one 
micromole of NAD per minute. Activity is expressed as units per individual or per organ. 

ADH LEVELS DURING DEVELOPMENT: ADH activity in Samarkand individuals (a highly inbred 
line homozygous for the fast allele) is shown in Figure 1. Each data point is the average of 
three or more assays, the vertical bars are standard deviations. The time scale is a compo-
site axis; several hundred first instar larvae were collected within one hour of hatching and 
samples were frozen at specified times during larval development. Except for the earliest 
pupal sample (white pupae) which has an asynchrony of –0.5 hr, pupal development was timed as 
follows: all individuals that reached pupariation within a six-hour period were transferred 
with a wet brush to a new containe and pupal age was measured from the mid-point of this 
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Figure 1. Developmental profile of ADH in Samarkand. 

Figure 2. 
Developmental profile 
of ADH in 
individual organs. 
Procedures 
were, as in 
Figure 1. 
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Table 1. Distribution of ADH activity in Samarkand. 

Larvae 	-- 	% activity Adults % activity 
Alimentary canal 29 Alimentary canal 4 
Fat body 28 Head 12 
Carcass 5 Carcass 18 
Malpighian tubules 1.9 Malpighian tubules 4.2 
Imaginal discs < 0.1 Male reproductive system 	3.4 
Gonadal primordium < 0.1 Salivary glands < 	0.1 
Cephalic ganglia < 0.1 Total activity 
Salivary glands < 0.1 recovered 41.6 
Total activity 

recovered 64  

six-hour interval. The 
same procedure was repeated 
for adults. The position 
of the pupariat ion and edo-
sion divisions in the graph 
is the mid-point of the 
six-hour periods. The open 
circles represent activity 
of larvae grown in blue 
food: the highest value is 
for dark blue larvae, the 
lower one for light blue 
larvae. 

Larval activity reaches 
a maximum and then drops 
just before pupariation. 
These observations were 
repeated using larvae grown 
in blue food and the results 
are shown in open symbols: 
the peak of activity is 
reached 2-6 hr before pupa-
nation (during the "dark 
blue" stage) and the level 
drops considerably by 1-2 
hr before pupariation 
("light blue" stage). This 
correlation between gut 
color and ADH level was 
observed with several other 
strains as well. 

ADH LEVELS IN SPECIFIC 
ORGANS: In order to esti-
mate the contribution of the 
main tissues to total acti-
vity, measurements in 
dissected organs were 
carried out. Table 1 shows 
the approximate distribution 
of ADH in different organs 
of adults and third instar 
larvae; the values are given 
as percentages of the total 
activity of whole indivi-
duals. Each value is the 
average of 6 to 9 assays. 
Male reproductive system 
includes the vasa deferen-
tia, accessory glands, 
ejaculatory duct and testes. 
We estimate 0.1% of the 
total activity to be the 
level of detection of our 
assay. It is apparent that 
in larvae most of the 
activity is equally divided 
between the fat body and 
the alimentary canal (simi-
lar results were obtained 
in a survey of wild type 
lines (Maroni et al. 1982). 
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The activity in the carcass and head of adults very likely corresponds to what is found in 
the dispersed fat tissue; thus, this tissue probably accounts for most of the ADH found in 
imagos. 

Figure 2 shows the developmental pattern of accumulation of active enzyme in some of 
these organs. Of the organs examined, only the Malpighian tubules persist from larval to 
adult stages; it is interesting to notice that they do not display the general rise in 
activity during the third instar but they do so in the adult. 

References: Ursprung et al. 1970, W.Roux Archiv. 164:201-208; Maroni 1978, Biochem. 
Genet. 16:509-523; Maroni et al. 1982, Genetics 101:431-446. 

Martinez-Sebastian, M.J. & R.deFrutos. 
University of Valencia, Spain. Chromo-
somal polymorphism in Drosophila sub-
obscura populations submitted to 
selection for a quantitative character. 

Table 1. Frequencies of chromosomal 
arrangements (%) in the laboratory 
population. 

Capture 3/79 6/79 11/80 12/81 
n118 n156 n109 n145 

A 38.36 45.65 15-95 16.1 
St 

A1  4.11 6.52 5.08 4.3 

A2  57.53 47.83 77.97 78.5 

A 1+2 
- - 

- 1.1 

27.97 24.34 16.51 16.0 

J 1  72.03 75.66 83.49 84.0 

U 4.31 0.66 - - 

St 
43.97 47.37 45.37 41.3 

34.75 46.05 47.66 40.5 

E1+2 10.17 11.19 8.41 2.1 

E129  18.64 9.21 16.82 16.1 

E1+2+9+12 29.66 27.63 26.17 41.3 

5.09 3.95 0.93 - 

E8  1.69 1.97 - - 

20.34 21.79 33.94 22.1 

O34  27.12 24.36 45.87 72.4 

O347  32.20 25.64 14.68 2.75 

03+4+8 5.09 19.87 1.83 - 

03+4+2 1.69 4.49 1.83 2.75 

03+4+22 0.85 0.64 - - 

03+4+1 11.02 - 1.83 

0 7  1.60 3.21 - - 

The evolution of chromosomal polymorphism in 
several abdominal bristle selection lines was 
analyzed. 

A laboratory population (R) was established 
with individuals from nature, and was developed 
without selection throughout the entire duration 
of the experiment. Four selection lines, two 
high (P and P 2 ) and two low (N1  and N2), and 
two control lines (C 1  and C 2 ) were taken from 
the laboratory population and run during 24 
generations. 

The sum of the bristles on the 4th and 5th 
abdominal sternites was the criterion of selec-
tion and the intensity of selection used was 20%. 

The first time the chromosomal polymorphism 
of the natural population was analyzed, and 
later, periodic analyses of the selection lines, 
control lines and laboratory population were 
carried out. 

The results of the analyses of the labor-
atory population are given in Table 1. As it 
can be seen, the chromosomal arrangements pre-
sent in the initial population at i low fre-
quency tend to be eliminated. A X homogeneity 
test comparing the different analyses shows no 
significant differences in chromosome U 
(X =1.29; d.f.=3; P0.73). Howevr, chromosomes 
J (X27.91; d.f.=3; P=0.05), A (X =27.59; d.f.= 
3; P<0.001), E (X 2 48.99; d.f.=9; P<0.001) and 
O (X2 133.49; d.f.=9; P<0.001) show clear 
differences. In A chromosome the A 2  arrangement 
tends to be selected, in E chromosome the E 

st 
and El+2+9+12  arrangements increase and in  

0 chromosome the 03+4  arrangement increases 
strongly. 

Selection lines and control lines were 
analyzed several times during the experiment, 
but in this paper we give only the results of 
the last analysis, which was done in the 24th 
generation of selection. The results (see 
Table 2) show a general tendency to homozygosis, 
stronger in selection lines than in control 
lines. 

In chromosome A, all lines except C 1  are 
practically homozygotic. In the two higli selec-
tion lines the A 2  arrangement is fixed, but in 
low selection lines the A 2  is fixed in N 1  and 


