Space station mold survives high doses of
ionizing radiation
27 June 2019
"We now know that [fungal spores] resist radiation
much more than we thought they would, to the
point where we need to take them into
consideration when we are cleaning spacecraft,
inside and outside," Cortesao said. "If we're
planning a long duration mission, we can plan on
having these mold spores with us because
probably they will survive the space travel."

Mold grows on the International Space Station on a
panel where exercise clothes were hung to dry. Credit:
NASA

The International Space Station, like all human
habitats in space, has a nagging mold problem.
Astronauts on the ISS spend hours every week
cleaning the inside of the station's walls to prevent
mold from becoming a health problem.
New research being presented here finds mold
spores may also survive on the outside walls of
spacecraft.
Spores of the two most common types of mold on
the ISS, Aspergillus and Pennicillium, survive X-ray
exposure at 200 times the dose that would kill a
human, according to Marta Cortesão, a
microbiologist at the German Aerospace Center
(DLR) in Cologne, who will present the new
research Friday at the 2019 Astrobiology Science
Conference (AbSciCon 2019).
Pennicillium and Aspergillus species are not
usually harmful, but inhaling their spores in large
amounts can sicken people with weakened
immune systems. Mold spores can withstand
extreme temperatures, ultraviolet light, chemicals
and dry conditions. This resiliency makes them
hard to kill.

Scanning electron micrograph of a Pennicillium mold
producing chains of spores. Credit: David Gregory &
Debbie Marshall, CC BY

The new research also suggests planetary
protection protocols designed to prevent visiting
spacecraft from contaminating other planets and
moons in our solar system with microorganisms
from Earth may need to consider fungal spores a
more serious threat.
But fungi aren't all bad. Cortesão investigates
fungal species' capacity to grow in the conditions of
space with the aim of harnessing the
microorganisms as biological factories for materials
people might need on long space voyages. Fungi
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are genetically more closely related to humans than
bacteria. Their cells have complex inner structures,
like ours, with the cellular equipment needed to
build polymers, food, vitamins and other useful
molecules astronauts may need on extended trips
beyond Earth.
"Mold can be used to produce important things,
compounds like antibiotics and vitamins. It's not
only bad, a human pathogen and a food spoiler, it
also can be used to produce antibiotics or other
things needed on long missions," Cortesão said.
Cortesão simulated space radiation in the
laboratory, hitting fungal spores with ionizing
radiation from X-rays, heavy ions and a type of highfrequency ultraviolet light that doesn't reach Earth's
surface but is present in space. Ionizing radiation
kills cells by damaging their DNA and other
essential cellular infrastructure. Earth's magnetic
field protects spacecraft in low Earth orbit, like the
ISS, from the heavy radiation out in interplanetary
space. But spacecraft going to the Moon or Mars
would be exposed.
The spores survived exposure to X-rays up to 1000
gray, exposure to heavy ions at 500 gray and
exposure to ultraviolet light up to 3000 joules per
meter squared. Gray is a measure of absorbed
dose of ionizing radiation, or joules of radiation
energy per kilogram of tissue. Five gray is enough
to kill a person. Half a gray is the threshold for
radiation sickness.
A 180-day voyage to Mars is expected to expose
spacecraft and their passengers to a cumulative
dose of about 0.7 gray. Aspergillus spores would
be expected to easily survive this bombardment.
The new research did not address their ability to
withstand the combination of radiation, vacuum,
cold, and low gravity in space. Experiments
designed to test fungal growth in microgravity are
set to launch in late 2019.
More information:
connect.agu.org/abscicon/home
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