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yolk spheres (contai ni ng carbohydrates and 1 ipids,
stage 13 (1).

In Hyalophora cecropia and other saturnid moths, at least some of the yolk sphere
proteins are obtained directly from the hemolymph. Blood proteins apparently diffuse through
the ovariole sheath and into the intercellular spaces of the follicular epithelium which
surrounds the oocyte. When the proteins reach the oolenu they are taken into the oocyte via
micropinocytosis, and the resulting vesicles become the proteoid yolk spheres (2, 3, 4).

In order to further elucidate the processes involved in the formation and maturation
of the alpha yolk spheres in D. melanogaster, we have made light and electron microscopic
observations of oocytes fixed in glutaraldehyde, post-fixed in osmium tetroxide and embedded
in Epon.

Light microscopy was used to examine 2 micron, Epon-extracted sections stained wi th
fast green (for proteins), Sudan black B or Nile blue sulfate (for lipids), or the periodic
acid/Schiff reagent reaction (for carbohydrates). In stage 8 - 11 oocytes, all alpha spheres
stain intensely and homogeneously wi th fast green and the majori ty are from 1 to 3 micra in
diameter. In addition, however, stage 8, 9 and 10 oocytes contain numerous, tiny alpha
spheres (0.2 to 0.5 micron in diameter) which are localized in the peripheral region of the
oocyte, directly beneath the columnar follicular epithelium. At stage 12, some of the larger
alpha spheres lose their homogeneous appearance and contain variable numbers of fast green
posi tive subuni ts. In subsequent stages the number of homogeneous alpha spheres decreases
and the number of alpha spheres containing subunits increases, and by stage 14 nearly all of
the a lpha spheres contai n protei naceous subuni ts. The homogeneous and subuni t-contai ni ng
alpha spheres presumably correspond, respectively, to the alphai and alpha2 yolk spheres
observed by King, Bentley and Aggarwal (5). King (1) reported that alpha spheres accumulate
a carbohydrate component during stages 8 - 12 and then lose their carbohydrate stainability
during stages 13 and 14, at which time the carbohydrate stainability of the ooplasm in-
creases. We have found the same relationship to apply to a lipid component of the alpha
spheres and the ooplasm. Perhaps the formtion of the proteinaceous subunits is related to
the passage of lipids and carbohydrates from the yolk spheres into the ooplasm.

Electron microscopic examination of oocytes in stages 8 - 14 reveals that the oolemma
is thrown into numerous folds and microvilli. During stages 8 - 10, the oolenu seems to
engage in intensive micropinocytotic activity, and we have observed all stages of a sequence
which is characteristic of the formation of micropinocytotic vesicles. The smallest vesicles
which presumably pinch off from invaginations of the oolemma are about 120 millimicra in
diameter and contain dense, granular material which resembles material present in the space
between the oocyte and the follicular epithelium. These vesicles increase in size, and at
least some of this enlargement seems to involve fusions of vesicles. The larger of these
membrane bound vesicles in the periphery of the oocyte correspond to the smallest alpha
spheres observed with the light microscope. Prior to stage 12, the alpha spheres contain a
homogeneous electron-dense material. The subunits which appear in the alpha spheres during
stages 12 - 14 are highly variable in size and number. However, under high magnification
each subunit (presumably proteinaceous) exhibits a crystalline lattice having a periodici ty
of about 65 angstroms.

The oocyte of D. melanogaster thus exhibits the cytological features which have been
implicated in the uptake of hemolymph proteins as a mechanism of proteoid yolk formation in
several other insects. As a further test of this possibility we have injected adult females
with a 1% solution of the semicolloidal vital dye trypan blue, which appears to be taken into
insect oocytes via micropinocytosis (6). The ovaries were dissected from injected females at
varying intervals and either examined in toto or fixed in glutaraldehyde, embedded in paraf-
fin and sectioned at 6 micra. Within 10 minutes the dye is present in yolk spheres located
in the peripheral region of the oocyte, beneath the columnar follicle cells. Similar results
were obtained with ovaries immrsed in trypan blue in vitro. Only oocytes in stages 8 - 10
incorporate trypan blue into yolk spheres. These are the stages at which electron microscopy
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indicated micropinocytotic activity of the oolemm, and it is during stages 10 and 11 that
the vitelline membrane is completed (1). Although some dye is evident in the follicular
epithelium, its localization is not clear. Ultrastructural studies of ovaries from females
injected with ferri tin are now in progress and should clarify the route of entry. It there-
fore appears that the Drosophila oocyte is able to incorporate blood proteins into yolk
spheres via micropinocytosis, but conclusive proof requires further investigation. However,
this does not rule out the possibility that the alpha yolk spheres also contain proteins
synthes i zed wi thi n the ovary.
References: (1) King R. C. 1960. Growth 24: 265; (2) Telfer, W. H. 1961, J. Biophys. Bio-
chem. Cytol. 9: 747; (3) Stay, B. 1965. J. Cell BioI. 26: 49; (4) King, R. C. and Aggarwal,
S. K. 1965. Growth 29: 17; (5) King, R. C., Bentley, R. M. and Aggarwal, S. K. 1966. Amer.
Naturalist 100: 365; (6) Ramamurty, p. S. 1964. Exp. Cell Res. 33: 601.

A marker strain for the chromosome 0 of
D. subobscura was built up by the follow-
ing way: Va cu ch/+ cu ch - males (Va=
Varicose, dominant, homozygous lethal,
cu-curly, ch-cherry) were irradiated and

crossed to + + + standard females. The heterozygous Va cu chI + + + daughters were back-
crossed to + cu chI + cu ch males and the offspring examined. Those cultures which
yielded no recombinants were cytologically analysed. Unfortunately there was no culture
with an inversion long enough to prevent crossing-over over the entire chromosome, but a
strain (Va cu ch 33) could be found with an x-o translocation combined with a long inver-
sion on the O-chromosome (from region 81-98 of the cytological map). Although further irra-
diation experiments will be carried out for finding a better marker strain the translocation
strain was used for a preliminary examination of the genetic load in the chromosom 0 of D.
subobscura.

Va cu ch 33 males were crossed to females of the mutant strain Ba (Ba-Bare, dominant,
homozygous lethal) and a balanced strain Va cu ch 33/Ba established. Males of a wild Vienna
population were crossed to this strain in the following way: P-generation: Va cu ch33/Ba ~
x Wi ld¿ ; Fi-generation: Va cu ch33/Ba ~ x Ba/+ ¿ ; F2-generation: Va cu ch33/ + ~ x
Ba/+ ¿;F3-generation: Va cu ch33/Ba : Va cu ch33/+ : Ba/+ : +/+ (1 : 1 : 1 : 1); If
there were no wild types in the F3-offspring (among a total number of 100 flies) the wild

. chromosome was considered lethal. Among 38 wild chromosomes 12 (32%) proved to be lethal
and 2 (5%) to be semi-lethal (less than 5 wild type flies). From the ratio +/+:
Va cu ch33/Ba in the F3-generation the relative viability of the viable +/+ -homozygotes can
be calculated. In a similar way the relative viability of +/+ - or +/1 -heterozygotes can
be obtained by intercrossing Va cu ch33/+ females of the F3-generation of one culture to
Ba/+ males of another culture. 24 different interstrain (lethals excluded) and 35 different
interstrain crosses were carried out. The relative viabilities of the different genotypes
are listed in the table below:

G t A/+A h teno ype ¥._ omozygo es
ReI. viability .1,1
(+/+ : Va cu ch 33/Ba)

Sperlich. D. University of Vienna,
Austria. Data on the genetic load in
D. subobscura.

~1+B heterozygotes
1,9

+/1 heterozygotes
1,6

As expected, the viabiìity of +/+ homozygotes is lower than both, the +/+ -and the

+/1 -viability. The difference between the latter two classes is not significant (X2 -
3,4039, poO,l). There is no evidence that lethal bearing heterozygotes are less viable than
lethal free heterozygotes. Further it was found that +/Ba - and l/Ba - individuals and
+/Va cu ch33 - and l/Va cu ch33 - individuals do not differ very much wi th respect to via-
bility. The men number of +/Ba -individuals in the F3 cultures was 40/per bottle and that
of l/Ba -individuals 36/per bottle. The corresponding number of +/Va cu ch33 and l/Va cu
ch33 was 72/per bottle and 88/per bottle respectively, indicating rather a superiority of
lethal heterozygotes than the opposite.


