Understanding vertebrate embryonic development under conditions present in outer space
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Abstract

It is currently unknown whether humans can survive and thrive in
outer space, which includes human embryonic development. In this
study we investigate vertebrate embryonic development under
conditions present in outer space including microgravity and an
altered day-and-night cycle using zebrafish and chicken model
systems. Zebrafish and chicken model systems are widely used in
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16 sunsets per day), and determine whether adult zebrafish can
survive and reproduce under these conditions. Zebrafish and
chicken embryos will be placed onto a clinostat, which is a device
used to simulate a microgravity environment. Embryos will be
harvested between 2 and 14 days of incubation on the clinostat,
and markers of cell proliferation, death, and differentiation will be
analyzed on tissue sections of the brain, skeletal muscle, and other
tissues. We expect that our results may allow us to better
understand embryonic development under conditions present in
uter space, which may shed light on this process in humans.
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Scientific breakthroughs enabled us B. Chicken Embryo development. Specifically, we will determine the effect of

microgravity and altered day-and-night cycle on cell
proliferation, cell death, and differentiation in zebrafish and
chick embryos. In future studies, we will dissect molecular
mechanisms and signaling networks involved in responses to
the altered environment in space. We expect that our

\;search will help us address the challenges of deep space
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to go deeper into space and have
allowed us to live in locations like the
International Space Station, far
beyond Earth’s surface. This has
sparked global interest in not just
space travel but a newfound

Chicken embryos are an important model system
when studying human brain development as they
share anatomical and functional similarities to the
human brain.

loration and benefit human health in space.
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The above image of Mars is used as scientists and
researchers look for future colonizations of other planets. Mars
IS a great model for future colonization efforts, as it provides
the most similar conditions that we experience here at home.
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