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Everything!

Find here a couple of examples of
what can be done using the Tangible
Science Framework. During 3 years,
designers and Dbiologists have
collaborated inside the ChromDesign
network to develop many projects
to bring the lab’s science to society
in various innovative ways. Each
journey was different, and yours can

be as well! Get some inspiration and ] ]
start your own project. Carla Molins- Pitarch 2022
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LIVING FORM

LIVING FORM

CELL DIFFERENTIATION

JAVIER DOMINGO
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GENIUS
LEARN GENETICS

MONICA PEREZ
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CHROMOSOMAL ALTERATIONS

JOAN VICTORIA
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REDESIGNING SCIENCE

COMMUNICATION
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KNOWLEDGE
DEMOCRATIZATION

NEW AUDIENCES

<<Language is the foundation of civilization.
Itis the glue that holds a people together.
It is the first weapon drawn in a conflict >

Visual
translation

!

DESIGN

Visual language can overcome the traps of
verbal language, becoming universal

COMMUNITARY
DEVELOPMENT

THE 'RARE’ HERALDICS
RARE DISEASES VISUAL SYSTEM
YOLANDA JUSTICIA
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DNA-STR

DNA STORAGE DEVICE

CLEMENTINA ALTUBE
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There are several reasons why DNA has
characteristics relevant to data storage. First,

it is composed of four bases (A, C, G, T) while

the binary language is base two, allowing the
storage of twice as much information. DNA is

an extremely dense, three dimensional storage
medium with a theoretical ability to store 455
Exabytes in 1 gram; in contrast, a 3.5” HDD can
store 10TB and weighs 600 grams today. Secondly,
it can be stably preserved for hundreds of years

DATAIN —> ( DNA Synthesizer ) —
J
" PCR Thermocycler ) €
DATA OUT & DNA Secuencer )

DNA as Data Storage

DNA, the molecule that constitutes and dictates the growth of all living things, is being researched as a
strong alternative to traditional storage methods (such as tape or HDD). Its complexity and resilience
makes it, in many aspects, a suitable candidate to solve the storage crisis.

In July 2020 Microsoft and
Washington researchers said
they had stored a record 200MB
of data on DNA in a space the
size of a pencil tip.

while in an anoxic and anhydrous atmosphere.
Generating in-vitro copies of DNA is relatively
cheap and fast, while tape and HDD have
bandwith limitations that can mean hours and
days of copying information (Nikolados 2019).
DNA sequencing is relatively inexpensive, hovering
around 1.000 US$ for sequencing an entire human
genome. Problems arise when talking about

DNA synthesis, since it is the most expensive and
treacherous part of the process.

DNA Storage Library
(Oligopools)

DNA Pool

X X
| (N |
XX

GENERIC SCHEME FOR DNA
SYNTHESIS AND SECUENCING

DNA to binary

#too

To fully understand the dynamics of translating digital darta into physical data (Binary to ACGT), a small
script on Processing was written. Since the main objective of the project was set to store images, the code
was written using image input. The process encrypts the 8-bit binary information of pixel color to the

language of Adenines, Cytosines, Guanines and Thymines.

THE PROCESS OF ENCODING AND DECODING INFORMATION INTO DNA

The first step to encode images into DNA is to
deal with the raw data of the image. It is really
important to dimension that cach pixel cointains
the code of its blue, red and green composition.
Therefore, the amount of DNA letters in the
output is three times bigger than the amount of
pixels in the image. This has to be taken into
account since the amount of nucleotides that can
be stored per oligopool unit is limited.

NUCLEOTIDE

Binary (00| (01] (10} (n

DATA IN
\

BINARY TO DNA SCHEMATICS

DNA A|[C)IG)(T

AN

DATA OUT
/‘T\

Binary 00) 101,110, n

DNA STRAND

DNA AJlC)|G)\T) = (ACGTCGTTCGACGT

s DNA SECUENCING

Therefore, this process was a part of the
prototyping stage of the project.

The final results are far from perfect, but help
dimension the type of data and the amount of data
generated when translated an image from binary
code to ACGT code.

SYNTHESIS

DNA Storage Library
(Oligopools)

A\

DNA-STR BLOTTING PAPER

\l/

ARCHIVAL STORAGE

UPTO 2 YEARS INSIDE
AHYDRATE MEDIUM

Ikit
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DNA CODE ENCRYPTED FOR ORIGINAL 10X10 PIXELS IMAGE

TTTTAAAAAAAAAACCTTTTAAAAAAAAAACCTTTTAAAAAAAAAACCTTTTAAAAAAAAAACCTTT-
TAAAAAAAAAACCTTTTAAAAAAAAAACCTTTTAAAAAAAAAACCTTTTAAAAAAAAAACCTTTTAAAAAAAAAACCTT-
TTAAAAAAAAAACCTTTTAAACAAAAAAAATTTTAAACAAAAAAAATTTTAAACAAAAAAAATTTTAAACAAAAAAAAT-
TTTAAACAAAAAAAATTTTAAACAAAAAAAATTTTAAACAAAAAAAATTTTAAACAAAAAAAATTTTAAACAAAAAAAA-
TTTTAAACAAAAAAAATTTTTTTAAAATAAAATTTTTTTAAAATAAAATTTTTTTAAAATAAAATTTTTTTAAAATAAAATTT-
ORIGINAL SIZED INPUT IMAGE (10 x 10 px) TTTTAAAATAAAATTTTTTTAAAATAAAATTTTTTTAAAATAAAATTTTTTTAAAATAAAATTTTTTTAAAATAAAATTTTTT-
TAAAATAAAATTTTTTTGAAAAAAAATTTTTTTGAAAAAAAATTTTTTTGAAAAAAAATTTTTTTGAAAAAAAATTTTTTT-
GAAAAAAAATTTTTTTGAAAAAAAATTTTTTTGAAAAAAAATTTTTTTGAAAAAAAATTTTTTTGAAAAAAAATTTTTTT-
GAAAAAAAATTTTAAAATTTGAAAATTTTAAAATTTGAAAATTTTAAAATTTGAAAATTTTAAAATTTGAAAATTTTAAAAT-
TTGAAAATTTTAAAATTTGAAAATTTTAAAATTTGAAAATTTTAAAATTTGAAAATTTTAAAATTTGAAAATTTTAAAATTT-

I:I:I GAAAATTTTAACGTTGTAAGATTTTAACGTTGTAAGATTTTAACGTTGTAAGATTTTAACGTTGTAAGATTTTAACGTTG-

/N

TAAGATTTTAACGTTGTAAGATTTTAACGTTGTAAGATTTTAACGTTGTAAGATTTTAACGTTGTAAGATTTTAACGTTG-
TAAGATTTTAAAAAAACTTGTTTTTAAAAAAACTTGTTTTTAAAAAAACTTGTTTTTAAAAAAACTTGTTTTTAAAAAAAC-
TTGTTTTTAAAAAAACTTGTTTTTAAAAAAACTTGTTTTTAAAAAAACTTGTTTTTAAAAAAACTTGTTTTTAAAAAAAC-

/N TG AAAAAAACTTG AAAAAAACTTG TAAAAAAACTTG AAAAAAACTTG AAAAAAAC-
TTGTTTTTAAAAAAACTTGTTTTTAAAAAAACTTGTTTTTAAAAAAACTTGTTTTTAAAAAAACTTGTTTTTAAAAAAAC-
R RRRRRRRRRRRRRARRRRRRRRRRRRRRR AR AR RN R RRRRARARARARRRRRRARRRRRARRRIRARARARRLRLLE

MAGNIFIED INPUT IMAGE (100 x 100 px) LA

T T T =
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VISUALIZATION OF DNA CODE
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SANTI BONET

UNTANGLE HUMAN GENOME
MULTISCALE OF THE GENOME
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ANCESTRY RELICS

GENETIC HERITAGE
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EPIGEN GARMENTS
EPIGENETICS CLOTHING

TONI BOVE
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GENETIC IDENTITY

JUDIT CASTELLS
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chromatin, [] physical
DNA & proteins game
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HOW TO MAKE PROTEINS
FROM CHROMATIN TO PROTEIN

MAGDALENA SAMONIGG & FRIDTJOF AGNALT
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Your body makes protein every

day.

Can you do the same?

Hello, | am DNA! | store
genetic information that your
body uses as a recipe to build
proteins

12

LD

D

Read the DNA
with the T-RNA
to make a
protein.

RNA

I am a chromosome you
have 46 of us and we
decide everything from
gender to hair colour and if
you like Coriander or not.

Hi! | am @ histone! My job is to We are a chromatin fiber! A
keep the DNA organized and tightly wound coil of DNA.
compressed. Because we are like this we

protect the DNA
" g

W
1)) Hk
F

My job is to read
the DNA,  am

like a really cool
dude. My input is
used to build the
proteins that make
everything in your

body.
Rules
== 1. Red histones have to touch the
floor.
2. Chromatin towers must be free
: f? ! standing.
- 3. No string can touch the floor.

4. All histones have to have one
loop of DNA around it.
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This Is you.
Zoominto
discover the

T —
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ZOOMING IN CHROMATIN
INTERACTIVE PUBLIC SPACE CHROMATIN
DIANA BOLTERSDORF & PIETRO FORINO
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Hey you!
Exactly you!

What are you
thinking about
ight now?

How many
meters of
genetic
nformation is
ontained in
your body?

How many
guestions do
appear in your
nead in this
axact
noment?

Let’s find out!

| have one
more
guestion to
/OU...

But first...

come closer

This is you.
Zoominto
discover the
nswer!

l'his thing is
called
Chromatin

_ .

] v

Chromatin allowing us to
allows us to live our daily
condense 67.7 life mostly
billion metres vithout any

f genetic yproblems.
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Soifthistiny
part of our
body can
nanage that
iwge amount
of informations,
you ¢an also
manage your
daily problems!
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group public
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MUTATION MANIA
GROUP PUBLIC SPACE GAME

OLENA DAVLETSHYN & OLE PETER KLASTAD




CHROMDESIGN

cgrrrrran R M ¥
rrirrrrr g




CHROMDESIGN




CCCCCCCCCCC #tOOIkit

lab [}— street

"1 1AV B be yours?



CHROMDESIGN #tOOI Kit

street

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under the
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