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Previous work has demonstrated sùme interstrain
,and interspecies differences-in electrophero-
grams from single Drosophila flies of virilis
: group (Korochkin, Matveeva, 'pis 49). The
,problem remains whether these differences are
'determined by the 2nd chromosome alone (in
which esterase genes were localized), or by
other chromosomes as well. Taking into con-
sideration these data concerning the local-

ization of esterase genes in the 2nd chromosome, which is marked by 
other mutations (detached,

break, broken etc.) we produced two stocks with the 2nd chromosome from both species (one from
D. virilis, another from D. texana) and whose other chromosomes were derived either from D.
virilis or D. texana (2nd and 3rd chromosomes are linked by their proximal ends in D. texana,
therefore they always remained together).

We carried out the following crosses:
dt/ dt a.

Then males from Fi were crossed with D. virilis dt/dt~. We selected normal males in
each following generation and crossed them repeatedly with D. virilis dt/dt~. Thus all
chromosomes of D. texana, except the 2nd and 3rd, were replaced by the chromosomes of D.
virilis. Through this method we obtained the stock which was designated Pl' In another case
we crossed D. virilis stock 142 +/+ ~ x D. texana stock 119 dt/dt a, then Fi dt(tex)/+ (vir) a
x D. texa:na, stock ,119 dt/dt ~ repeatedly as in the first experiment. This stock, in which all
chromosomes of D. virilis except the 2nd were_ replaced by the chromosomes -of D. texana, was
designated'pz. In bóth cases we selected males and females of normal phenotype for electro-
phoretical- analysis of esterases in single flies. It was found that the esterase spectra of
the Pi stock correspond to the "virilis" type, which has a strongly expressed esterase-4.
The P2 stock is similar with "texana" type, in that esterase-4 appears weak. Therefore it
seems probable that the pattern of esterases in Drosophila from the virilis group is deter-
mined not only by the second chromosome, but by other chromosomes as well.

Korochkin, L. i ., M. B. Evgeniev and
N.M. Matveeva, Institute of Cytology and
Genetics, Novosibirsk, USSR; Institute of
Developmental Biology, Moscow, USSR. The
influence of the genotype on the pheno-
typical expression of esterases in
Drosophila of the virilis group.

D. texana stock 123 +/+ ~ x D. virilis stock 147

'It has been established earlier that'D. virilis
from Prof. Sokoloff's stocks' differs with re-
spect to the electrophoretic variants of the
two main types of esterases, Eát-2 and Est-4.
Strain 147 with the genotype b bk dt was found
,to be homozygous for the fast (A) Est..2 variant
and the slow (B) Est-4 one. Strain 140 - va -

is homozygous for the slow variant (B) Est-2 and the fast' (A) Est-4 variant. Strain 103
bearing the dominant gene R was homozygous for the A Est-2 variant and polymorphic for vari-
ants Est-4. The crosses performed have shown that both esterase variants are under monogenic
control (Table 1). The~rogeny from ~~ 147 x ,Fi (147 x 140) aa crosses or

99 b bk dt (Est-2A Est-4B) Xi, b + bk dt (Est-2A Est~4B) dd
b bk dt Est-2A Est-4B - + va + + Est-2B Est-4A

Korochkin, L. I. and M.D. Golubovsky.
Institute of Cytology and Genetics,
Novosibirsk, USSR. Localization of two
genes controlling esterase electro-
phoretic mobility in Drosophila virilis.

wi th b bk dt phenotype had only A Est-2 variant and B Est~4variant. Thus, both esterase
loci are linked with visible second chromosome markers. Qhba and Sasaki (1968) have made a
report concerning the location of loci for es terases on chromosome 2, however, these authors
were not able to localize precisely these loci on the chr6mosome. For a more definite local-
ization of the loci Est-2 and Est-4 the following crosses were carried out:

~~b + bk dt (-Est-2A Est,.4By x b + bk dt (Est-2A Est-4B) aa
+ va + + Est-2B Est-4A b - + bk dt Est-2A Est-4B

Then the distributioriof esterase variants among recombinant phenotypes was analyzed (Table
2). According to the Chino's map (1937) three visible markers have the following localiza-
tion: b-143.5, bk-203.5 and dt-2l0 map units. The results of table 2 shows 83% of cross-
overs occurred in the process of the recombination between bk-Est-2 and 17% between Est-2 -
dt. The locus for Est-2 is, therefore, calculated as being at 209.3~. On the other hand,
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79.7% crossovers arose between b - Est-4 and 20.3% between Est-4 - bk. Hence, the locus for
Est-4 is located at 192 %.

References cited: Chino, M. 1937, Jap. Journ. Gen. XII:189-210, 257-283; Ohba, S. and
F. Sasaki 1968, Proc. XII Intern. Congo Genet. 1:156-157.

It has been suggested that compound chromosomes
might be sui table for changing the genetic
structure of insect populationi:, particularly of
insect pest species (Foster et al., 1972). Be-
cause an unstable equilibrium is produced in a
mixed population of compound and normal individ-

uals (a mating between a compound and a wild type is sterile), it is possible for the com-

pound strain to replace the native strain in a very small number ~f generations. The release
ratio at which the compound strain will replace the normal strain depends almost entirely on
the fitness of the coinpound strain relative to that of the native population. Theoretically,
the fitness of compound strains in Drosophtla is near 25%, due to the production of unbalanced

Childress, D. and W. Cantelo. USDA,
Fargo, North Dakota; Beltsville, Mary-
land. Fitness of compound chromosome
strains.

Table 1. Competition experiments between the Tokyo wild and the sepia compound
strain. Samplés were taken every generation (10 days).

Generation Original release ratio
Tokyo:se compound1 1:1

2 (20 pr + : 20 pr se)
3
4

1 1:1 (Replicate)
2

3
41 1:3
2 (10 pr + : 20 pr se)
3
4

1 1:3 (Replicate)
2

3
41 1:52 (7 pr + : 35 pr se)
3
4

1 1:5 (Replicate)
2

3
41 1:92 (4 pr + : 36 pr se)
3
4

1 1:9 (Replicate)
2

3
4

Progeny normal Compound 'Yo Tokyo

(Tokyo) (sepia) % s.e.

323 49 87 % 1.7
136 32 81 % 3.0
104 8 93 ~ 2.4
223 14 94 ~ 1.5

145 108 57 :l 3.1
125 10 93 ~ 2.3
264 17 94 ~ 1.4
204 49 81 ~ 2.5

57 169 25 ~ 2.9
ILL 257 30 ~ 2.4
107 104 51 ~ 3.4

103 270 28 ~ 2.3

28 145 16 ~ 2.8
57 69 45 ~ 4.4

1 149 7 ~ .7
6 148 4 ~ 1.6

49 161 23 ~ 2.9
33 264 11 ~ 1.8

6 122 5 ~ 1.9
7 165 4 ~ 1.5

26 133 16 ~ 2.9

8 123 6 % 2.1
9 154 6 ~ 1.8

14 223 6 ~ 1.5

3 217 1 ~ .8
154 o ~

12 167 7 :i 1.9
4 324 1 ~ .6

3 84 3 ~ 1.9
16 170 9 ~ 2.1

5 183 3 % 1.2
6 219 3 ~ 1.1


