
Could Future Homes on the Moon and Mars Be Made of Fungi? 

Science fiction often imagines our future on Mars and other planets as run by machines, 
with metallic cities and flying cars rising above dunes of red sand. But the reality may be 
even stranger – and “greener.” Instead of habitats made of metal and glass, NASA is exploring 
technologies that could grow structures out of fungi to become our future homes in the stars, 
and perhaps lead to more sustainable ways of living on Earth as well.

The myco-architecture project out of NASA’s Ames Research Center in California’s Silicon Valley 
is prototyping technologies that could “grow” habitats on the Moon, Mars and beyond out of 
life – specifically, fungi and the unseen underground threads that make up the main part of the 
fungus, known as mycelia.

“Right now, traditional habitat designs for Mars are like a turtle — carrying our homes with us 
on our backs – a reliable plan, but with huge energy costs,” said Lynn Rothschild, the principal 
investigator on the early-stage project. “Instead, we can harness mycelia to grow these habitats 
ourselves when we get there.”

Ultimately, the project envisions a future where human explorers can bring a compact habitat 
built out of a lightweight material with dormant fungi that will last on long journeys to places 
like Mars. Upon arrival, by unfolding that basic structure and simply adding water, the fungi will 
be able to grow around that framework into a fully functional human habitat – all while being 
safely contained within the habitat to avoid contaminating the Martian environment.

This research is supported through the NASA Innovative Advanced Concepts program, known as 
NIAC, and is part of a field known as synthetic biology – the study of how we can use life itself as 
technology, in this case fungi. We’re a very long way from being able to grow useable habitats 
for Mars, but the early-stage research is well under way to prove the potential of these creative 
solutions. That work all starts with experimenting with fungi.

https://www.nasa.gov/directorates/spacetech/niac/2018_Phase_I_Phase_II/Myco-architecture_off_planet/
https://www.nasa.gov/directorates/spacetech/niac/index.html


The Fungus Among Us

A fungus is a group of organisms that produces 
spores and eats up organic material, like the yeasts 
in bread or beer, the mushrooms in your salad, the 
mold that may grow if you let that salad sit in the 
refrigerator for too long or even the organisms that 
produce antibiotics like penicillin.

But the part of a fungus you probably haven’t 
seen is mycelia. These tiny threads build complex 
structures with extreme precision, networking out 
into larger structures like mushrooms. With the 
right conditions, they can be coaxed into making 
new structures – ranging from a material similar to 
leather to the building blocks for a Mars habitat.

Living on the Moon and Mars

Creating a livable home for future astronauts 
means doing more than growing a roof to go 
over their heads. Astronauts will need to have 
all their basic needs met, just like on Earth, and 
face the additional challenges of living in a harsh 
environment on a distant world.

The myco-architecture project can’t just design a shell – it’s designing a home. That home is 
more than a set of walls – it has its own ecosystem of sorts, with multiple kinds of organisms 
alongside the humans it’s designed to protect.

Just like the astronauts, fungal mycelia is a lifeform that has to eat and breathe. That’s where 
something called cyanobacteria comes in – a kind of bacterium that can use energy from the 
Sun to convert water and carbon dioxide into oxygen and fungus food.

These pieces come together in an elegant habitat concept with a three-layered dome. The 
outer-most layer is made up of frozen water ice, perhaps tapped from the resources on the 
Moon or Mars. That water serves as a protection from radiation and trickles down to the second 
layer – the cyanobacteria. This layer can take that water and photosynthesize using the outside 
light that shines through the icy layer to produce oxygen for astronauts and nutrients for the 
final layer of mycelia.

That last layer of mycelia is what organically grows into a sturdy home, first activated to grow 
in a contained environment and then baked to kill the lifeforms – providing structural integrity 
and ensuring no life contaminates Mars and any microbial life that’s already there. Even if some 
mycelia somehow escaped, they will be genetically altered to be incapable of surviving outside 
the habitat.

A stool constructed out of mycelia after two 
weeks of growth. The next step is a baking process 
process that leads to a clean and functional 
piece of furniture. The myco-architecture project 
seeks to design not only for habitats, but for the 
furniture that could be grown inside them as well. 

Credits: 2018 Stanford-Brown-RISD iGEM Team



Bringing Synthetic Biology Back to Earth

But this is just the start. Mycelia could be used for 
water filtration and biomining systems that can 
extract minerals from wastewater – another project 
active in Rothschild’s lab – as well as bioluminescent 
lighting, humidity regulation and even self-generating 
habitats capable of healing themselves. And with 
about 40% of carbon emissions on Earth coming from 
construction, there’s an ever-increasing need for 
sustainable and affordable housing here as well.

“When we design for space, we’re free to experiment 
with new ideas and materials with much more 
freedom than we would on Earth,” said Rothschild. 
“And after these prototypes are designed for other 
worlds, we can bring them back to ours.”
The harsh environments of the Moon and Mars will 
require new ways of living – growing homes instead 
of building them, mining minerals from sewage 
instead of rock. But by turning to the elegant systems 
of our own natural world, we can design solutions that are green and sustainable. Whether on 
distant worlds or our own ever-changing Earth, fungi could be what brings us boldly into the 
future.

The harsh environments of the Moon and Mars will require new ways of living – growing 
homes instead of building them, mining minerals from sewage instead of rock. But by turning 
to the elegant systems of our own natural world, we can design solutions that are green and 
sustainable. Whether on distant worlds or our own ever-changing Earth, fungi could be what 
brings us boldly into the future.
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Banner image: A researcher holding a petri dish containing mycelia – the underground threads 
that make up the main part of a fungus – growing in simulated martian soil, also known as 
martian regolith. Image credit: NASA/Ames Research Center/Lynn Rothschild
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