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The purpose of this project is to examine the possibility of 
utilizing living organism’s basic building blocks in the 
construction of highly efficient, durable, and inexpensive 
storage system. DNA and its complexity and essential nature 
in creating life has not been viewed for its countless uses in 
biotechnology. 

DNA has been proposed to be the next step in terms of data 
storage, with experiments already being performed to make it 
a more streamlined and reliable source of technology. 
Traditional forms of media that would be encoded has been 
tested, however encoding more complex forms of physical 
and digital art has yet to be explored. In terms of art 
preservation, DNA provides the perfect outlet for such a 
task, however, such a process has gone greatly unknown. 
Current issues of art preservation include losing great and 
iconic pieces of artwork to physical wear and tear, and even 
digital pieces can have their original files corrupted or lost 
due to accidental deletion. By encrypting the basis of this art 
onto a DNA based platform, these pieces can last for 
hundreds of thousands of years – perhaps long after the 
human species has died out. 

ABSTRACT
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Currently, there are a handful of artists that aim 
to conserve their artwork through the media of 
DNA storage and send it out to space– in the hopes 
that maybe one day, whatever may be out in the vast 
void surrounding us someone or something will be 
able to view our artworks. Such a collective aims to 
utilize scientific and artistic research to create and 
deploys such artworks into space, going BEYOND 
EARTH – exploring the new frontiers of art, space, 
and biology. Akin to the pioneer plaque that was 
launched into space among Voyager, DNA based 
storage systems for data (in this case, artwork) can 
be viewed long after electronic devices go obsolete. 

I was inspired to look into researching this 
project after our visit to the Planetarium, and 
wondering how we could send out messages into our 
Solar System. Coincidentally enough, such processes 
and data storage that used DNA as a basis, is possible 
due to carbon based nucleotide base pairs of pyridine 
and pyrimidine. Carbon was discussed in our first 
lecture and has fascinated me throughout my 
educational career as a biochemistry undergrad.   

CONCEPT 

http://beyond-earth.org/about/
http://beyond-earth.org/about/


From punch cards, vacuum tubes for random access memory (RAM), IBM’s invention of the floppy disk 
drive and the hard disk drive, to solid state drives (SSD) and now to the Cloud data storage, humans 
have been steadily creating more efficient and inexpensive ways to store the enormous amount of data 
in as world that is flooded with it. As we continue to create more and require more and more storage 
capability, researchers and inventors across the world continue to attempt to consolidate information 
into small spaces as resources for electronics begin to dwindle. However, other researchers are 
looking beyond these limitations as they have brought up a new con of current methods – the 
durability and susceptibility to destruction to the elements. 

CONTEXT & PRECEDENCE
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CURRENT INFORMATION ON DNA DATA 
STORAGE (1)

Seeking out DNA and its information storage capability is 
not a new concept, as many researches have begun to see 
its utility. Past projects in regards to such technology 
include a successful attempt at encoding a 52,000 word 
book in thousands of different snippets of DNA by 
manipulating the AT and GC nucleotide sequences. 
Additionally, scientists have been experimenting with this 
concept and storage of digital data through DNA since 
2012 and ambitions have grown further. 

The leading company for DNA data encryption is known 
as Twist Bioscience, which is located in San Francisco, CA 
– which helped encode and decode six files that scientist 
at New York Genome Center attempted to denote on 
thousands of DNA strands. These files included a full 
computer operating system, complete computer virus and 
even an 1895 Parisian film by the name Arrival of a Train at 
La Ciotat. The approach these scientists took was so 
successful that there were no errors present in the 
sequence readings. From computer viruses to full length 
films, the possibilities of what can be encrypted onto DNA 
sequences seems to be endless. 

Still image of Arrival of a Train at La Ciotat, which was successfully encoded and 
decoded on thousands of DNA strands. Source
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ACGT BASE PAIRS & THE RELATION TO BINARY (2)
DNA synthesis has been feasible for quite a 
while now as researchers have determined that 
they can specify or write long strings of A, C, G, 
and T (adenine, cytosine, guanine, and thymine) 
nucleotides and then successfully read them 
back via various sequencing methods. Such a 
process can be compared to how a computer 
will store binary information in long strands of 
0’s and 1’s and represent this information to us 
in a matter that is comprehensible. As DNA’s 
four-letter nucleotide sequence offers such a 
suitable coding environment that can be 
manipulated in a similar manner to binary, the 
translation between organic nucleotide matter 
and digital code is far from impossible. 

Various translations between binary and ACGT 
nucleotides have been suggested, but the  most 
common representation for each nucleotide is 
as follows: 

00 = A, 01 = C, 10 = G, 11 = T 

FILE:   00    01     10     11

DNA:  A     C      G      T
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As previously discussed, there are countless advantages to utilizing DNA as a resource for 
data storage. One of the most important advantages is that DNA is evolutions oldest and 
resilient data storage method. How so? In comparison to electronics, no energy or 
maintenance is required for upkeep and preservation. Additionally, DNA is so hyperdense 
that is beyond our imagination – at least 1000 more hyperdense than the most current 
solid state hard drives and at least 300 times more durable than stable magnetic tapes. Its 
compact nature would allow it to last hundreds of thousands of years in theory, making it 
a “time capsule” that can store any piece of information that we wish to encode.

DURABILITY AND UPKEEP (2)
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CONS (4)
While this storage method is revolutionary there are 
some present issues at hand. These issues mostly 
arise from it being a new technology and limited 
resources for testing. Some of the biggest cons are 
how expensive the technology is and how 
equipment-intensive the process is as of now. 
Encoding information is challenging, yet that is the 
easy part of this process. Where the majority of 
problems come from is that accessing and retrieval of 
this decoded information is time-costly and 
impractical. Additionally, DNA sequencing is not 
perfect and as this is necessary for decoding 
information present on the thousands of strands, it is 
inevitable for errors to occur. However, as sequencing 
technology becomes more and more efficient and 
accurate, such issues should decrease substantially. It 
is possible that with new feats in science, DNA data 
storage will become the norm for the average person 
– rather than just experiments for scientists to store 
their movies, novels, and in the case of artists – 
launching their works into outer space. 



Upon doing research for this project, I learned that there 
are three artists working as a collective for a project 
concerning DNA information storage . Sometime in the 
upcoming year (late 2022) these three female artists have 
plans to launch encrypted DNA representing in their 
artwork in this “time capsule” into low-orbit spaceflight. 
The inspiration for this endeavor was to combine science 
with themes of life here on Earth. These three artists 
work together in a collaborative setting named BEYOND 
EARTH, where all their works are centralized on looking 
through the lens of biodiversity and the human 
relationship with the world. The current issues presented 
in their artwork are human population growth, 
consumption and degradation, and the preservation of 
Earth’s biodiversity. By storing their art in DNA, these 
three artists aim to symbolize the impact of human life on 
all living beings on our planet. 

ARTISTS AND THEIR RELATIONSHIP TO DNA (5) 

Elena Soterakis
Better Morrow, 

2020
Acrylic, oil, and 
collage, on panel
10 x 10 inches

Yoko Shimizu
Biodiversity in 
Space, 2020

Plants, bacteria, 
and human 

DNA
Size: variable

Richelle 
Gribble

A Thousand 
to One, 2020

Acrylic on 
panel

10 x 10 
inches
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CONCLUSION
Thousands of years ago, preservation of 
information was mostly passed down orally. I 
can only imagine how many valuable stories and 
other important pieces of information were lost 
to all time because of this. Once we evolved 
into transcribing our data into different medias: 
writing on stone, paper, or even using materials 
and methods like the Quipu that we learned 
about in class more of precious information has 
been retained to pass onto future generations. 
Now, as we have entered a modern age filled 
with an ungodly amount of data presented 
through digital mediums, it seems that we have 
encountered an opposite problem – not having 
enough space to save valuable knowledge. 

However, DNA data collection and storage gives 
us the ability to bypass that and all its issues of 
durability. By utilizing such a method, we can 
avoid issues of physical and digital degradation. 
As mentioned previously, DNA allows us to 
keep this data retrievable for hundreds of 
thousands of years – possibly beyond the 
existence of humans as a whole. 
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