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Table - Numbers of individuals analyzed and results

Populations
Kaduna . Pacific Ganberra Stellenbosch
Allelic Flies Flies Flies Flies

Locus form scored frequency scored frequency scored frequency scored frequency
Idh A 86 1.0 34 1.0 30 1.0 29 1.0
Est 6 A 184 0.31 100 0.74 100 0.76 . 104 0.35

B 0.69 0.26 0.24 ' 0.65
Pgm A -84 0.0 44 0.0 44 0.08 37 0.03

B 1.0 1.0 0.92 0.85

C 0.0 0.0 0.0 : 0.12
Est C A 184 0.0 100 0.0 100 0.0 104 0.19

B - 1.0 1.0 1.0 0.81
0dh A 86 1.0 42 1.0 32 1.0 29 1.0
Xdh A 84 1.0 27 1.0 27 1.0 27 1.0,
Aldox A 86 0.0 47 0.0 39 0.0 36 0.04

B 0.0 0.0 0.0 ' 0.18

C 1.0 1.0 1.0 0.78
No. loci polymorphic 1 1 2 4
Proportion of genome heterozygous per individual .

0.061 0.055 0.073 0.197

Bijlsma, E. and W. van Delden. University Experiments were performed to investigate the
of Groningen, Haren, The Netherlands. nature of the widespread polymorphism at the
Polymorphism at the alcohol dehydrogenase alcohol dehydrogenase locus in natural popu-
locus in D. melanogaster. lations of D. melanogaster. In addition, exper-

iments were carried out on the probability of

) survival in extreme environments of populations
differing in genetic composition concerning the Adh locus. To characterize the genotypes of
individual flies, agar gel electrophoresis was carried out at 140 V and 28 mA for one hour,
using a 0.02 M veronal buffer pH 8.5. After electrophoresis, the gels were put in a solution
consisting of 97 ml 0.1 M veronal buffer pH 8.5, 3 ml aethanol 96% and 50 mg NAD. Sites of
Adh activity on the gel can then be detected by fluorescence under UV (366 nm). Five homo-
zygous S and five homozygous F lines were isolated from the Groningen population. This popu=~
lation was started in 1967 with several inseminated ¢¢ from a local fruit market and kept in
the laboratory for three years. The frequency of the F-allele of Adh in this population was
rather stable at 0.50-0.60. Cage populations were started from the homozygous lines with
different initial gene frequencies. Frequency changes in these populations are given in
Table 1. Extinction under more or less extreme conditions was measured in the following way.

Table 1. Frequency changes in cage populations.

Initial Frequency F-allele Frequency F-allele
Population frequency F-allele after 5 months after 19 months’
Base population 0.62 0.53 0.54
1 0.20 0.37 0.66
2 0.20 0.55 0.54
3 0.40 0.55 0.59
4 0.40 0.54 0.63
5 0.60 0.55 ' 0.45
6 0.60 0.65 0.64
7 0.80 0.60 0.60
8 0.80 0.64 0.68
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Four kinds of vial populations, differing in genetic composition, were compared in each of

the eight different environments given in table 2. These four types of populations were:
monomorphic F, monomorphic S, polymorphic with an initial frequency of 0.20 F and polymorphic
with an initial frequency of 0.80 F. Each type of population was represented in each environ-

Table 2. LD 50 values in different environments.

Environments ¥

Type of population 1 2 3 4 5 6 7 8
monomorphic F 13.9 10.9 3.6 5.6 1.5 9.2 21.6 10.1
monomorphic S 13.7 5.5 4.0 4.3 2.2 9.8 22.3 34.2
polymorphic (0.20 F) 21.4 10.1 7.7 5.6 2.3 9.9 16.7 14 .4
polymorphic (0.80 F) 20.2 14,7 7.0 5.5 2,7 9.0 1l6.4 12.9
number of generations 11 8 10 9 5 11 11 9

* Enviromments: 1. Control: 250C, 70% R.H., food medium consisting of
1000 ml water, 19 grams of agar, 54 grams of sucrose, 32 grams of yeast,
13 ml nipagine solution (10 grams nipagine in 100 ml aethanol 96%); 2.
medium supplemented with 20% aethanol; 3. temperature 29,8 C; 4. yeast
amount reduced to 5 grams; 5, medium supplemented with 10% aethanol,
yeast reduced to 5 gramsj 6. sucrose content reduced to 25 grams, after
6 generations further reduced to 12.5 grams; 7. 35% R.H.; 8. 95%-100% R.H.

ment with 50 vial populations at the start of the experiment. The number of founders per vial
was 10 inseminated gg. Surviving flies were shaken each generation into new vials without
mixing between vials. Extinction was measured each generation as the fraction vials which
failed to produce adults. Table 2 gives the calculated LD 50 values. In addition gene fre-
quencies were determined in this experiment in some of the environments, these are given in
Table 3.

The change in gene frequencies (Table 1) in the cage populations, leading to an increase
of the F-frequency in the initial low frequency populations and to a decrease in the initial
high frequency populations, leading to values comparable to the base population, strongly sug-
gests some kind of balancing selection. The frequency changes in all but one of the environ-
ments applied to the vial populations (Table 3) confirm this finding. In aethanol supplemen-

Table 3. Gene frequency changes in polymorphic vial populatioms.

Initial frequency

0.20F 0.80 F
environment generation frequency F-allele frequency F-allele
1 7 0.42 0.65
2 5 0.65 0.87
3 5 0.42 0.67
4 4 0.43 0.70
5 3 0.42 0.62

ted medium however an increase of the F-frequency occurred both in the 0,20 F and 0.80 F popu-
lations, which may lead to a higher equilibrium value compared with regular medium or maybe
even loss of the S-allele.

Table 2 shows that the probability of survival, at least in some environments, depends on
the genetic composition of the population. Monomorphic S-populations e.g. possess a relative-
ly low survival on medium, supplemented with aethanol, a relatively high survival however is
found in the high R.H. enviromment. The probability of survival of both types of polymorphic
populations in relatively high under control and high temperature conditions and relatively
low under low R.H. conditions. Polymorphism at the Adh locus may thus contribute to an in-
creased probability of population survival in alternating, extreme environments,



