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“Interdisciplinary
encounters are
particularly
powerful to bridge
the gap between
disciplinary fields
and provide a new
look into scientific
tasks and working
methodologies”
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SCHIPPER
KRAKOWSKI
/ ROBINSON
(MPIKG) AND
COTTON (MPIMP)
Brazilian Visual Artist Otavio Schipper and Musician Sergio Krakowski have been
developing a unique artistic practice based on their common scientific background
and interest in diverse fields of knowledge.
The artists have been using scientific research such as artificial intelligence, computational
music theory, electronic engineering and neuroscience, to develop complex sound and
light installations, leading the public into territories more closely associated with dream
states and imagination dives, instead of a systematic organization of knowledge in the
form of testable explanations and predictions about the universe.

Vesicles encapsulating
fluorescent protein Akanksha
Moga (Robinson lab)
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Otavio Schipper
“Sketch for KLAS project” ink
on paper 70 x 40 cm 2017
“Artist’s Studio (details)”
2017 Rio de Janeiro, Brazil

Figure below from: Cotton et
al.: Reinforcing carbon fixation:
CO2 reduction replacing and
supporting carboxylation,
COpBio 49 (2018) 49-56
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Charles Cotton
It’s very often said that scientific research has a lot to do with creative thinking or
even with finding aesthetically appealing solutions. As a scientist, what do you think
about this? Do you feel like an artist sometimes? If so, could you give us an example?
There are two parts to life as a scientist that are fundamentally creative, designing
experiments and fishing for new ideas. The first can be beautiful. I have said out loud
“That’s an elegant experiment”, already this subjective judgement suggests there
are more aesthetically pleasing ways of testing a hypothesis, often closing all logical
“circuits” cleanly, leading you (hopefully) to what must be the correct answer. It’s sort
of a beauty in clarity of thought. This, I suppose, is more to do with creativity in “craft”
than inspiration.
The second form of creativity is you have a bunch of ideas floating around in your
head from the literature, you have your own islands of knowledge about how things
work and how they might work, and out of that mess bubbles something you couldn’t
know was coming. Thinking about it more carefully, there’s also a third form of playful
creativity which is an everyday, DIY kind of creativity, the same kind children use when
they’re playing assembling pieces.
Over the history technology has deeply transformed both artistic practices and
scientific research. In fact nowadays it seems almost impossible to think of either
one or the other independently form technological advancements. Specifically
thinking in terms of technology, do you feel like you could learn anything from
certain artists?
I think one of the biggest temptations facing scientists today is the use of high-end
technology instead of reason. In some ways, a lack of resource can force you to design
better, more “elegant” experiments, which are fully hypothesis-driven and are less
“exploratory”. I don’t say all science needs to be done one way or another but I think
that the word temptation is apt because it highlights that it is sometimes really difficult
to think about an experiment and improve it, and if we are given a “technological” solve
we would rather just throw everything in a machine and see what comes back.
KLAS’ final aim is to foster a fruitful collaboration between scientists and artists and
to create a mutual knowledge exchange that will hopefully point to new procedures
and methodologies. But... beyond this mainly practical outcome, do you think art
can also serve science in a more discursive, critical or political way?
Yes, definitely. I think discourse around science is in a bit of a funny place at the
moment. I think there are communities that give no respect at all to science, and
obviously this is a problem. I think science, like art, has a place in a healthy society. On
the other hand, I think in those communities that do support scientific research there
can be an overemphasis. I’ve seen this particularly on the internet, and particularly
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in younger students of the sciences. It’s a kind of unfounded arrogance. I remember
seeing a circular diagram at the Bauhaus in Dessau where science was a part of a
larger wheel meant to inform design and society as a whole. This is somehow how
I see science, integrated, informing and learning from other disciplines. I, in no way,
think scientists should go it alone, even if it would be faster for some definition of
progress. Basic research, without discrete applicable goals, is very important and
maybe should be shielded from a certain amount of societal criticism, but particularly
for applied research, there needs to be an ongoing discussion.
What are you currently working on?
My research at the moment is focused on altering core metabolism in bacteria to
encourage them to eat sustainable chemical feedstocks - particularly a molecule
known as formate – which can be made efficiently from only CO2 and electricity. I
genetically engineer bacteria and rewire their metabolism to allow for efficient growth
on this input. Bacteria can comfortably produce a range of desirable chemicals – from
jetfuel to renewable plastics – the difficult thing is getting them to eat something we
can sustainably produce.
Can you talk about your ideas/motives to join KLAS from its inception?
I was very excited to join KLAS. I think one of the things I appreciated most is that it is
going to be taken seriously, where a professional artist will be well-paid and given the
appropriate time to explore the material. I think science and art collaborations I have
been involved with in the past have been more explorative, “let’s see what happens”
kind of things with developing artists – which is nice, but often disorganised and the
end product, if any, can be uninspiring.
Beyond the fact that I feel KLAS is a high-level program which may put together
something of value, I feel also that sometimes I lack the time to frame my work
appropriately in the societal sphere. You forget that the work you do is strange, because
it’s what you know from on a day to day basis. The chance to work with an international
artist – someone who specialises in understanding human perspective and emotion
- gives you a chance to explore your work not just through someone else’s lens, but
through someone who regularly works with many lenses.
Finally, there is a lot to learn for a scientist from an artist from just sharing work
experience. An artist is in a lot of ways the head of his/her own lab and takes projects
from inception to completion. This is similar to the scientific workflow of make/find a
problem yourself where there was none before, work hard until you fix the problem,
and move on. Often because the pursuit of knowledge for an artist is so solitary – they
have a similar but slightly more extreme experience of this style of work.
What are your thoughts around artists joining a scientific team? How can we
guarantee the quality of the interactions between artists and scientists? Which are
the keys to a successful interaction?
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Artists in my experience work extremely hard, but may find the confines and daily grind
of a lab unhelpful for understanding the ultimate goals of our research. So in a strange
way, for the quality of the interactions to be high, we need to make sure we are giving
each other enough space and time for concepts to sink in – to have focussed sessions,
after the initial impressions are made, rather than thousands of new stimuli on a daily
basis. Discussing some of these concepts and their fallout takes emotional energy.
Beyond this, I think the most obvious piece of advice is that we have to start with an
atmosphere of mutual respect and humility and drop as many technical terms and fieldspecific references as we can.

Tom Robinson
In your opinion what is that that makes a work of art to be interesting or simply good?
Depends on the art medium. If it’s a painting, then if it grabs me and I stay looking at it.
Then it’s good to me. I often find art more interesting once the motivation of the artist
or history of the piece is explained to me. This is often the case for movies with me.
As well as old paintings. For example, I don’t understand sculpture. That’s why I don’t
enjoy them so much.
It’s very often said that scientific research has a lot to do with creative thinking or
even with finding aesthetically appealing solutions. As a scientist, what do you think
about this? Do you feel like an artist sometimes? If so, could you give us an example?
Not an artist, but I do feel a bit like a designer or an engineer. My lab creates artificial cell
mimics, which require planning and design for complex assembles at the micrometre
scale. Moreover, I work with a miniaturised technology called Microfluidics which can
only be designed and produced with AutoCAD (often used by architects and in design
fields).
Over the history technology has deeply transformed both artistic practices and
scientific research. Specifically thinking in terms of technology, do you feel like you
could learn anything from certain artists?
Yes. Designers. They could help design our microfluidics channels for example.
What are you currently working on?
Mimicking subcellular organelles using lipid vesicles within larger lipid vesicles is one
of my current main projects.
Can you talk about your ideas/motives to join KLAS from its inception?
My motivation was to engage with the public to give then a better understanding of
what synthetic biology is or can be. KLAS will achieve this through the open colloquium

— 28 —

where the art pieces will be presented along with scientific talks. Also, I love art and the
idea of chatting to artist about this subject excited me.
What are your thoughts around artists joining a scientific team? How can we
guarantee the quality of the interactions between artists and scientists? Which are
the keys to a successful interaction?
I’m no expert in this kind of interaction, but the 1st visit with Octavio was great. I got
him in the lab doing experiments and I think/hope he got the idea via this hands-on
approach.
How do you see KLAS developing in the future?
Expanding. Joining with other art-science programmes internationally. Maybe
becoming a more permeant feature within the MPG.
One (if any) surprise while working on this project?
I can’ think of any. But the project is far from over….

Octavio Schipper
and Sergio Krakowski
Which SynBio ideas you find especially intriguing, and which have influenced your
art to this date?
Many scientists support the theory that life first arose as RNA-based instead of DNAbased. This theory is a highly plausible pathway to life because RNA, like DNA, can store
genetic information and catalyze many of the chemical reactions required to maintain
cellular life. Though well supported, the theory still lacks some important pieces of
evidence, and scientists are trying to prove what the actual process was that caused the
giant leap from the proverbial “primordial soup” to the formation of RNA.
Decades ago, chemist James Ferris created long chains of RNA molecules in the lab
using simple clay materials and basic organic molecules as a catalyst. In his theory, a
simply clay material likely to be found on the surface of Earth around the time of life’s
formation served as a catalyst for the formation of RNA.
I am particularly interested on the relationship between materials (chemical elements)
and the generation of information devices (memory), such as RNA molecules, which is
a fundamental for element the creation of the first living cells.
What are your impressions about the first days at the MPIKG?
The Max Planck institutes for Colloids and Interface has a unique atmosphere for the
exchange of knowledge and collaboration between researchers and students. I have
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been very well received by the scientists and students, and am extremely grateful for
having the chance to follow their cutting edge research and experiments at the labs.
In your opinion how can art connect people to science? and can it help to the
advancement of science itself?
I believe artists can certainly contribute for the advancement of science, a field that
requires both imagination and creativity as elementary tools for its own development.
Collaborations between artists and scientists are recurrent in the last decades, and
we can mention for example artists such as James Turrel and Robert Irwin, working
with perceptual psychologist Edward Wortz, who conducted a series of experiments
as part of the Art and Technology Program of the Los Angeles Museum of Art in 1968
and 1969.
Some of the research Turrell did in those years involved the Ganzfeld effect, a
phenomenon whose name is derived from the German for “complete field,” and was
first described by the psychologist Wolfgang Metzger (1899–1979), who noted that
staring at an undifferentiated field of color causes changes in perception and even
hallucinations.
We should also mention the interest of the Surrealist movement concerning the latest
scientific discoveries at the beginning of the twentieth century, such as the Relativity
theory and the concept of the fourth dimension, which have strongly influenced the
works of writer Raymond Roussel and artist Marcel Duchamp.
Perhaps artists can help connecting people to scientific knowledge by proposing new
subjective experiences and new ways to deal with concepts and materials, stimulating
our sensibility and imagination towards the unknown.
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