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while xanthine dehydrogenase is composed of M, L, and R subunits. The proof of this theory
must await purification of these substances, although finding electrophoretic variants of
xanthine dehydrogenase associated with each locus would indicate that all three are structural
genes for this enzyme. We are currently analyzing three electrophoretic variants which we
have found.

The idea that the ma-1* maternal substance is a stable template would also explain the
effect of 1xd on the maternal effect. This possibility is also being tested by analyzing the
amount of the ma-17 complementation factor during the development of maternally affected flies.

Mittler, S. Northern Illinois University. A re-examination of the problem (Mittler and
AET and radiation induced crossing-over in Hampel DIS 38) of whether AET has any effect
male D. melanogaster. upon radiation induced crossing-over in male D.

melanogaster indicates that AET does afford

significant protection to 9-12 day brood after
jrradiation._ Adult males 2-16 hr. old heterozygous for ru h th st cu sr e% ca were injected
with 1 X 10771, of 30 mg. AET/10ml buffered to pH of 7 and irradiated with 2000r and then back
crossed to homozygous "rucuca" females at ratio of 1 male to 3 females. The males were trans-
ferred to new group of females every 3 days.

Number
Males 9-12 day brood 12-15 day brood

Crossover Non % Crossover Crossover Non % Crossover
120 Treated 57 8,502 .666 -54 11,361 473
101 Control 49 5,025 .966 29 4,187 .688
Glassman, E. University of North Caro- The maroon-like (ma-1) and rosy (ry) eye color
lina., Interaction of ma-1 and 1lxd in the mutants lack detectable amounts of xanthine de-
synthesis of pyridoxal oxidase and xan- hydrogenase. A strain which is mutant at a
thine dehydrogenase. third locus (1lxd) has only 20 to 25% normal

amounts of this enzyme. Analysis of 1xd flies
reveals that the level of CRM (the suspected
product of the ry+ locus) is the same in lxd as in wild type, while pyridoxal oxidase (the sus-
pected product of the ma-1* locus) is absent in 1xd. Complementation tests in vitro are in
agreement with these findings; thus there is no ma-1" complementation factor in extracts of
1xd ry flies while the ry+ complementation factor seems to be present in normal amounts in
ma-1; Ixd.

It seems evident that 1xd is deficient in those molecules which are also specifically de-
ficient in ma-1 (such as pyridoxal oxidase and the ma-1% complementation factor) while the
molecules missing in ry (such as CRM) seem to be present in normal amounts in lxd. Thus, the
normal production of the ma-1* complementation factor and pyridoxal oxidase must be due to the
interactions of the 1xd* and the ma-17 loci. The paradox of the presence of substantial,
though less than normal, amounts of xanthine dehydrogenase in 1lxd in spite of the absence of
the product of the ma-1% locus can be resolved by various hypotheses. One can postulate that
the ry*, the ma-1%, and the 1xd* loci code for three different polypeptide chains, designated
R, M, and L, respectively. These polypeptides produce different enzyme activities by polym-
erizing with each other in different ways. Thus, a polymer of the M and L polypeptides will
have pyridoxal oxidase activity, while any polymer containing R polypeptides will have CRM
activity. Only a polymer containing R, M, and L polypeptides will have xanthine dehydrogenase
activity. On this basis, the in vitro complementation reaction between ma-1 and ry extracts
would be visualized as an interaction between two large polymers containing ML and R subunits,
respectively. The deficiencies observed in 1xd flies would be due to a defective L polypep-
tide which can still react in vivo to yield some xanthine dehydrogenase activity, but which is
too defective to yield active ML polymers (pyridoxal oxidase). It is of interest that pyri-
doxal oxidase has a molecular weight almost as great as that of xanthine dehydrogenase (about
250,000).



