(Introduction

Maternal aging is an important factor in reproductive success
because it can affect oogenesis, offspring viability, and developmental
outcomes. In humans it has been shown that infertility increases with
maternal age, while embryonic viability decreases with maternal age’.
Previous research has also shown the detrimental effect of maternal age
on reproductive success in Drosophila as old females had lower mating
success and fecundity?. This study is intended to further examine the ef-
fect of female age on components of reproductive success in Drosophila
melanogaster. Possible factors contributing to a difference in embryonic
viability include fertilization success and embryo cytoskeleton structure. In
Drosophila embryos the cytoskeleton has been shown to play an import-
ant role in migration of nuclei towards the cortex and cellularization which
divides the syncytial cytoplasm into mononucleated cells®.

Our objective was to analyze the effect of maternal aging on
reproductive success by examining embryonic viability, and if a difference
exists, whether this can be attributed to fertilization success or differences
in cytoskeleton structure in Drosophila melanogaster embryos.

We hypothesized that increased maternal age is correlated with
decreased embryonic viability, shown by fewer successful hatchings, that
old females will have lower fertilization success indicated by a higher in-
cidence of ovulated eggs not containing sperm and there will be a differ-
ence in the amount and location of actin filaments present in the embryos
of old and young females.

Methods

Establishment of Drosophila Stocks

Oregon-R, wild type, stock of D. melanogaster were mated. From these
matings virgin females were collected and aged to either 32 days (“Old”
Females) or 3 days (“Young” Females). Males producing GFP-labeled
sperm (protamine-GFP and dj-GFP) were obtained from stock maintained
by the Bloch Qazi lab.

Embryonic Viability

Old and young females were inseminated by mass matings with collected
males, this was repeated for young Females. Embryos were collected

on grape plates. After 24 hours 25 embryos from each treatment were
transferred to new grape plates. These were observed after 36 hours to
determine number hatched (larva) and unhatched (intact embryos).

Fertilization Success

Embryos were fixed using the fast-fix formaldehyde protocol*. Staining
was conducted using Phallodin to stain for actin filaments and DAPI to
stain for nuclear components.
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Visualization

Embryos were visualized at 10x magnification using a Zeiss LSM 700 laser
(scanning) confocal microscope on widefield view. Images were collected
using Zen 2009 software.

Results

Embryonic Viability

Of the 25 embryos collected and observed after 36 hours:

* In both old and young females fertilized with protamine-GFP males,
13 embryos hatched. The percentage of hatched embryos was 48% in
both groups.

* In dj-GFP fertilized old females resulted in 5 hatched embryos, whereas

the young females had 8 hatched. X?,=1.6542; 0.1<p<0.25.

Fertilization Success
* Intotal 12 embryos and oocytes from all treatment groups were suc-
cessfully mounted onto the slides.

Figure 1. Images of Drosophila melan-
ogaster embryos from young females
mated with dj-GFP males captured using
the Zeiss LSM 700. Image A shows an
unfertilized oocyte, while image B shows

a fertilized embryo, both at 10x magni-
fication. Fertilization was determined by
the presence of fluorescently visualized
sperm, indicated by the arrows. Image C
shows the same embryo as image B at 20x
magnification with fluorescence of indi-
vidual stains. DAPI staining allows for the
visualization of nuclei, GFP labeling allows
for the visualization of sperm, and Phalloi-

din staining allows for the visualization of
Phalloidin staining m actin.

DAPI staining

~\

( Discussion )

There was no observed effect of aging on embryonic viability.
There was no statistical difference between hatching success of old
versus young females in protamine-GFP fertilized. The difference in suc-
cessful hatchings in dj-GFP fertilized females was different numerically,
however, it did not show statistical difference.

Due to the small number of embryos retained through staining
and fixation, we did not have sufficient data from the represented treat-
ment groups to allow for statistical analysis. There was insufficient data
to drawn any conclusions regarding old versus young fertilization suc-
cess. We did however accomplish the ability to detect fertilization through
fluorescent microscopy. Presence of sperm was detectable in fertilized
embryos using widefield view.

Qualitatively we noticed differences between the general embryo
shape of fertilized and unfertilized embryos, as unfertilized embryos
slightly collapsed and did not retain the characteristic elipsoid. We were
unable to assess if these differences were due to actin, because of satu-
ration of the fluorescence and background in widefield view.

Euture Directions

* The difference between viability of
dj-GFP versus protamine-GFP fertil-
ized embryos would be an interesting
follow-up study. Because of the dif-
ference in hatching success between
these two groups, one could study
the effect of different male lines on
reproduction.

* Refine fixation and staining tech-
niques to maximize the number of
embryos retained.

* Repeat the staining protocols and
image embryos using confocal mi-
croscopy techniques.

Figure 2. Problem solving to improve
mesh baskets for embryo washing
and dechorination. During this portion
of the protocol we lost many embryos
and hope that smaller mesh baskets
will improve embryo retention.
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