132 - DIS 50

Bijlsma, R, and W, van Delden.
of Groningen, Haren, The Netherlands,
Polymorphism at the G6PD- and 6PGD-locus
in D, melanogaster,

of electrophoresis,

Resear:h Notes

University

December 1973

Eleven D, melanogaster populations from differ-
ent geographic origins and kept in the labora-
tory for different periods as cage populations,
were assayed for variation of the enzymes glu-
cose=-6-phosphate dehydrogenase (G6PD) and 6-

phosphogluconate dehydrogenase (6PGD) by means

Electrophoresis was carr:ed out on polyacrylamide gel using a 0.15 M

tris-citric acid buffer pH 7,5 and staining was done in 0,1 M tris-HCI pH 7,5, 100 ml supple-

mented with 15 mg NAPD, 20 mg substrate (G6P or 6PG), 20 mg M,T,T, and 2 mg P,M,S,
are located on chromosome 1, G6PD at 63,0 and 6PGD at 0,9.

allele is known,
in 1972 (Table 1).

Both loci
For both loci a "slow'" and a '"fast"

Allelic frequencies were determined in 1971 and, for some populations also

Table 1. Allelic frequencies in the population.
in the freq. S-allele G6PD freq, S-allele 6PGD
laboratory
population origin since 1971 1972 1971 1972
1) Bogota Columbia 19653 .68 .67 : .05 .09
2) Curacao Neth, Antilles 1971 .78 .74 .12 .04
3) Kaduna Nigeria 1949 .ol - .0 -
4) Groningen 67 Netherlands 1967 .05 - .0 -
5) Groningen 69  Netherlands 1969 .12 .06 .19 .20
6) Groningen 71  Netherlands 197.. .19 - .0 -
7) Haren 71 Netherlands 197.. .10 - .0 -
8) Loenen 71 Netherlands 1971 .14 .12 .03 .02
9) Jerusalem Israel 1970 04 - .0 -
10) Pacific 1 Pacific coast USA 1956 .28 - .0 -
11) Evanston Illinois USA 1969 .31 - 1.0 -
It can be seen that all popula-
% 10 G6PD tions are polymorphic for G6PD, though
S 1 allelic frequencies differ considerably,
v 8= Most populations are monomorphic for
g A 6PGD, with the F-allele fixed (except
< 6 the Evanston population) in all four
< polymorphic populations the S-frequency
L is low. A second determination of the
; - allelic frequencies in the populations
24 N 1, 2, 5 and 8, one year later (1972),
shows that the frequencies remain
0 fairly constant (Table 1), This sug-
0 2 4L 6 8 10 12 16 16 18 20 22 2:_0?6 gests that the allelic frequencies are
rather stable, It is also interesting
104 6PGD to note that populations, in spite of
1 their long laboratory history, can
8+ still be polymorphic,
A further investigation was domne
6 on artificial cage populations, Three
< - populations were set up with different’
4 allelic frequencies for both loci (0,20
S, 0.50 S and 0.80 S) by crossing two
24 - reference strains: the Tuscaloosa
] - strain, homozygous slow for G6PD and
0 homozygous fast for 6PGD, and the Ore-
0 5 4 é é 1b 2 14 16 18 20 22 QQ—Ek gon-R strain, homozygous fast for G6PD

Figure 1.

time {monthsl

Change in S-frequency in the

artificial cage populations (see text).

and homozygous slow for 6PGD, The
changes in allelic frequencies in these
populations were determined at inter-
vals (Figure 1), It must be noticed
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G6PD that the strains probably have different genetic back-
grounds 'vhich probably influence the results, Ten new
lines of each homozygous genotype were then isolated from
the ,50 15 cage. This was done 6 months after this cage

freq S.allele
[o -]
A

_5T was established, With these lines new cages were
4 established with initial frequencies 0.20 S, 0,50 § and
4 0.80 S for both loci (Figure 2), .

Figures 1 and 2 show the same trend for both loci

in most cages. The initial high frequencies of the 5~
'24L§\‘\‘~\~‘§‘**-\M\v alleies decrease rapidly. The first and second set of
T T 1
Figure 2, Change in S-frequency in the cages
10+ 6PGD established with isolated lines (see text).

cages du not differ much after twelve months, most al-
lelic frequencies are between 0,10 - 0.20 S, The rapid
allelic frequency changes found for both loci strongly
h\\‘\\\\\\\\~‘§~\§_§. suggest the action of selection., Other éxperiments, now
in progress, support this statement. The decrease of
the S-frequency of the 6PGD locus is consistent with
.2«>~\\N\N\\‘ﬂ)\\\\\\!o what is found for the eleven natural populations, in

which the S-allele is absent or only present in a low

0 — frequency (the Evanston population being the one excep-
time (months) Whether the S-frequencies in the artificial popula-
tions wi'l stay at the present low level, or the F-al-
leles will become fixed, as occurred already in one cage,
can not be predicted at the moment. Further experiments, including natural populations, are
started now to investigate the nature of the felective forces discovered.
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Springer, R, Institut flir allgemeine Selection of a Viennese wild strain (caught in
Biologie, Vienna, Austria. Light-inde- mass in 1966) by means of gradual reduction of
pendent mating, probably a dominant invariable day-and-night-illumination to zero
character of behaviour in D, subobscura. within 14 generations gave rise to several

strains that have been cultivated in complete

darkness for over five years since. Sub-lines
brought back into light and cultivated normal.y for eight generations or more kept their
ability to mate in darkness with only a sligh: decrease of the percentage of successful
matings. The F; of mnearly all crossings of the selected strains with wild type or marked
strains of different origin yielded small percentages of individuals able to mate success-
fully in darkness. The F{ and Fj of a crossing between strain Kiisnacht and Vienna 30, both
structurally homozygous, with the gene-arrangement J; as the only deviation from Standard
type in the Vienna 30 strain, showed a significantly lower threshold of required brightness
for mating, compared to the parental strains, To eliminate the possibility of a non-gemnetic
mechanism of "inheritance'" as, for instance, virus infection, Viennese wild strain and "Light-
independent" flies respectively were squashed and added to the food medium, Wild strain was
tested on '"Lin"-infected medium, vice versa, in darkness. Even after three generations of
repeated cultivation of the tested strains on infected medium, no influence of the treated
food on the mating was observed,

For the present the genetic diagnosis of the "character'" Light-independent can be sum-
marized as caused by a dominant major gene heavily influenced in its penetrance by modifiers
and environment, Dominant inheritance possibly happens only as an effect of heterosis when
outcrossing the heavily inbred Lin strain with other lines. Due to the variable penetrance
of the character no attribution to a linkage group has been secured yet,



