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Genus Drosophila Fallén 136. tristipennis Duda 1924
(continued) 137. trizonata Okada 1966
138. truncata Okada 1964

139. varietas Singh 1972

*Indicates names were reported for new species, but no description of these supposedly new
species has been published so far.

Gvozdev, V.A., T.I. Gerasimova, G.L. We have obtained 39 mutations in the Zw locus
Kogan, Ya.M. Rosovsky, S.G. Smirnova. (1-63)(Lindsley and Grell 1968) of D. melano-
Institute of Molecular Genetics, USSR gaster. 32 mutations were induced with ethyl-
‘Academy of Sciences, Moscow 123182, methane sulfonate (EMS), one with y-irradiation
USSR. A collection of G6PD mutations as described earlier (Gvozdev et al. 1977), and
which suppress the lethal effect of six were selected as spontaneous mutations. All
mutations affecting 6-phosphogluconate the mutations were selected as recessive X-linked
dehydrogenase in D, melanogaster. suppressors which corrected the lethal effect of

mutations inactivating 6-phosphogluconate dehy-

drogenase. The amount of protein product of
the gene as assessed by immunochemical techniques remained unchanged in all cases. Meanwhile
if mutant individuals kept an active enzyme its properties usually differed from the wild type
enzyme. These results suggest that all the mutations affect the structural part of the locus.
The frequency of mutations affecting G6PD was evaluated by comparing the number of sisters and
revertant brothers in the progeny of the cross between C(I)RM, ywf females and mutagen-treated
Pgd~ pn/w'Y males (no treatment in the case of spontaneous mutagenesis). The frequency came
to 6.6 x 10-3 for EMS-induced mutations and about 0.6 x 10-6 for spontaneous mutations. Both
figures accord with other people's data (Green 1977; Mukai and Cockevham 1977; Schalet 1957,
1978; Simmons and Crow 1977). The mutants showed a broad range of G6PD activities as assessed
under optimum conditions for the wild type: from complete inactivity (17 mutations) to the
normal level,

A study of mutant G6PD activity in Drosophila extracts revealed considerable activity
oscillations probably due to the high and uncontrollable lability of the mutant enzyme. In
some cases the G6PD activity in mutant extracts exceeded the G6PD activity in wild type Dro-
sophila extracts, which shows that mutations may increase the maximum rate of the reaction
catalyzed by G6FD.

In accordance with the proposed biological mechanism of suppression (Gvozdev et al., 1977)
all null-mutations proved to be good suppressors, i.e., the number of males in the progeny
which carried a lethal mutation and a suppressor did not differ from the number of normal sis-
ters carrying linked X chromosomes. Most of the mutants keeping some level of G6PD activity
also showed a good suppression of the lethal mutations, although this group included some
weak suppressors (5,12,15,23,26,28,47).

The table shows that in most of the mutants that keep G6PD activity the enzyme is different
from normal G6PD. It is not always possible, however, to establish a correlation between the
degree to which the enzyme is changed and the level to which viability is restored. This is
not surprising since the data on G6PD activity in vitro do not necessarily reflect its acti-
vity in the cell (Olaniyi et al, 1976). A similar situation has been described for mutant
forms of human G6PD when the emergence of a chronic haemolysis of erythrocytes could not be
related to specific changes in the enzyme's functional properties (Johnson et al, 1977).

A comparison of the viability of heterozygotes for various mutant alleles of the Zw gene
with the viability of the corresponding homozygous stocks revealed the possibility of inter-
allelic complementation, but only for combinations of (su)l4 with three other suppressors
(2,9 and 12). The number of su2/sul4 and su9/sul4 heterozygotes was decreased 5 to 50 times
as compared with the corresponding males and their development was considerably delayed. The
number of sul2/sul4 females was halved.

References: Green, M.M. 1977, Proc. Nat. Acad. Sci. USA 74:3490; Gvozdev, V.A., T.I.
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Olaniyi, A., G. Babalola, J.G. Beetlestone and L. Luzzatto 1976, J. Biol. Chem. 251:2993;
Schalet, A.P. 1957, Genetics 42:393; 1978, Mutation. Res. 49:313; Simmons, M.J. and
J.F. Crow 1977, Ann. Rev. Genet. 11:49.
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(continued) G6PD Electrophoretic
activity KNADP G6PD KG6P G6PD mobility of Thermo~
No. of Mutagenized in % of m n Maximum G6PD (in respect sensitivity
mutation X chromosome Mutagen norm#* x 109M* x_109M#* rate (V)* to ZwA and ZwB of G6PD
25 139pnZwA EMS 30-70 11 A increased
26 " " 40-70 increased increased At
28 " " 20_40 1 " A
29 " " 70-130 1.8 86 A increased
30 " ! 30-70 18 47 29 A
35 " spontaneously 20-180 9.0 130 increased
40 135pnZwh EMS 20-130 2.0 2300 150 A decreased
43 171pnZwB " 7-20 intermediate
47 139pnZwh spontaneously 30-110 1.7 1300 120 A decreased
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% The norm is the stock with the Zwh isozyme. KpZwA and ZwB coincide with regard to coenzyme and substrate. The mean
activity of the normal stock is 60 nmol of reduced NADP/min/mg of protein. V is expressed in the same units.

%% G6PD mutations described earlier.

+ The staining intensity of the G6PD band is very low.

t To determine these values of KEADP

the value of KEADP for normal G6PD was 7.4 x 10-5M,

the extracts were obtained in a homogenization buffer without NADP. 1In this case
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