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Abstract 
The main focus in this thesis is on abstraction, both geometric and organic abstraction. Two- 
and three-dimensional expression of a single abstract idea was used in a systematic approach 
in research on form and expression in various media. Virtual experiments were used for 
dissection, permutation and evolution of the simple abstract form. A conceptual framework 
for DNA as abstract art was developed with inspiration from modernist abstractionists, in 
particular the advocates of the De Stijl movement and the Bauhaus school in the early 
twentieth century. In accordance with the basic artistic research question, the structure of 
DNA was expressed as simplistic abstract forms as well as basic concepts from modern 
molecular genetics including nucleotides, the codon, the genetic code and the process of DNA 
replication and polymerase chain reaction (PCR). The outcome was abstract art that is still 
representational and primarily guided by the functional properties of DNA and its building 
blocks. The inner construction of nature was thus used to guide my abstract expression. The 
combination of scientific and artistic research and the status of DNA as a cultural icon, and its 
influence on arts, is discussed.  
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Introduction 
 
Abstract art has come a long way from its fundamental beginnings in the early twentieth 
century to the present day of plurality, where it no longer makes sense to present 
contemporary art as a chronological progression of art movements, as was characteristic 
during the age of modernism.1 Much of my art practice concerns abstract art and for the 
purpose of this thesis I am following two aspects that can be divided between the two 
fundamental forms of abstract art; geometric abstraction and organic abstraction. The 
distinction between the two forms has, as early as 1936, been described as geometric 
abstraction being “...intellectual, structural, architectonic, geometrical, rectilinear and 
classical in its austerity and dependence upon logic and calculation,“ whereas organic 
abstraction is stated as “...intuitional and emotional rather than intellectual; organic or 
biomorphic rather than geometrical in its forms; curvilinear rather than rectilinear, decorative 
rather than structural, and romantic rather than classical in its exaltation of the mystical, the 
spontaneous and the irrational.“2 I purposely wanted to borrow the tools of the past and take 
part in the revival of modernist abstraction and make a contribution to the development of 
modern abstract art, but in a wide perspective and in a variety of media in addition to painting. 
Although some argued at the end of the last century that abstract painting had exhausted its 
ability to surprise, contemporary abstractionists provide evidence to the contrary.3,4 

 
With my extensive knowledge and experience in the scientific world5, I am interested in 
applying an artistic point of view on the beauty and concepts that science has revealed.  To 
achieve this, I have removed some of these concepts out of the scientific realm and into a 
different context within the visual arts, or expressed in another way to find an intersection 
where art and science merge. I think that as a contemporary molecular biologist, I am sharing 
the view of the gene as the basic unit of reproduction and evolution arguing that it is at its 
core the gene that does everything it can to keep replicating and survive through generations. 
It follows that all biology should be considered from the perspective of the gene, not 
individuals.6 As evident by the current COVID-19 pandemic, human life in contemporary times 
is crucially dependent on the understanding of genetic material at the molecular level, and 
the biotechnology developed based on this understanding. For example, being able to detect 
the genetic material of the coronavirus through real-time reverse transcriptase-polymerase 
chain reaction tests (PCR tests)7 and the modern mRNA vaccine technology.8 Various artists 

                                                        
1 Heartney, Eleanor. Art &Today. London: Phaidon Press, 2008. 
2 Barr, Alfred H. Cubism and Abstract Art. New York: The Museum of Modern Art, 1936. 
3 Grovier, Kelly. Art Since 1989. London: Thames & Hudson Ltd, 2015.  
4 Nickas, Bob. Painting Abstraction: New Elements in Abstract Painting, London: Phaidon Press Ltd, 2010. 
5 Arnthór Ævarsson et al. (94 authors), “Going to extremes – A metagenomic journey into the dark 
matter of life”. FEMS Microbiology Letters 368: fnab067, 2021; Arnthor Ævarsson, “Les virus à la 
source”, La Recherche No 537, July-August 2018, p. 92-93. 
6 Dawkins, Richard, The Selfish Gene. Oxford University Press, 1989. 
7 Real-time reverse transcriptase-polymerase chain reaction (RT-PCR) testing has been the most 
common rapid diagnostic test in diagnosing SARS-CoV-2, as it couples the principle of transcription 
and amplification of the genetic material providing high specificity. 
8 Umakanthan S, Chattu VK, Ranade AV, Das D, Basavarajegowda A, Bukelo M. “A rapid review of 
recent advances in diagnosis, treatment and vaccination for COVID-19”. AIMS Public Health. 
2021;8(1):137-153.  
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have drawn their perspectives in art from molecular metaphors and biological reality.9 Some 
are focusing on the aesthetics of molecular structures such as scientist and visual artist David 
Goodsell, with his watercolor paintings of biological macromolecules10 and Ronald Jones with 
his biomorphic sculptures of human chromosomes.11 Others more specifically focus on the 
genetic aspects such as DNA, genes, heredity and understanding of humanness as 
consequence of the genetic makeup. DNA has become a cultural icon and our understanding 
of the biological mechanisms has given rise to „genetic essentialism“ with the gene in the 
center as a deterministic entity of the human condition and inner essence of a person. DNA 
is portrayed as the master molecule, and us humans and our identity are simply a result of 
our genes. This is reflected for example in the sculpture “Nucleic Acid” from 1990 by Alan 
Rath which includes a jar containing the letters A, T, G and C as the recipe for construction of 
all life forms12. The ever-expanding advancement of science will continue to change our views 
on who we are and where we come from and inevitably will continue to be reflected in artistic 
practice. Consequently, I build on my knowledge of molecular biology and genetics to focus 
on the genetic material and the gene as a fundamental subject in some of my artwork. There 
has been a distinct polarization between art and science for the past centuries, but I see them 
as two dimensions in the common cultural space rather than separate domains. Art and 
science are two approaches to produce knowledge and I see my thesis work as an attempt to 
find a point of intersection between the two.13 
 
The main idea in my thesis work is to create a visual language for the genetic material and its 
processing in the living world, in order to visualize the fundamental mechanism of life as 
abstract visualizations. The structure of DNA is frequently visualized in different forms and 
abstractions, it is found in countless company logos and even as an official emoji.14 However, 
my intentions were to see if I could find a way to represent this molecule in a pure abstract 
form including only the very basic properties without overemphasizing certain aspects, as is 
frequently done in representations of the structure, such as the helical nature of the three-
dimensional structure.  In other words, I want to approach the simplest abstract 
representation of DNA. I can therefore define an artistic research question: How can I express 
the structure and properties of DNA as representational geometric abstraction? A central 
concept that emerged in this direction is what I refer to as a Conceptual Framework for DNA 
as Abstract Art. Here, I am in fact not making abstract art that is non-representational but 
combining supposed opposites of abstraction and representation. My search for the pure 
abstract form led me to start from scratch employing concepts that have been laid out in the 

                                                        
9 Wayne, June, et al. "Models, Metaphors, and Matter: Artists and Scientists Visualize Scientific 
Concepts." Art Journal 55, no. 1 (1996): 33-43. doi:10.2307/777805. 
10 Goodsell DS, Franzen MA and Herman T. “From Atoms to Cells: Using Mesoscale Landscapes to 
Construct Visual Narratives.” J Mol Biol. 430(2018):3954-3968. doi: 10.1016/j.jmb.2018.06.009 
11 Heiser, Jörg. „The World of Ronald Jones (1952-2019). His Most Influential Writing for frieze“. 
August 16, 2019. frieze magazine (online). Available from: https://www.frieze.com/article/world-ronald-
jones-1952-2019-his-most-original-writing-frieze 
12 Nelkin, Dorothy. "The Gene as a Cultural Icon: Visual Images of DNA." Art Journal 55, no. 1 (1996): 56-
61. doi:10.2307/777808. 
13 Klein, Julian. "What is Artistic Research?” jar-online.net. doi: 10.22501/jarnet.0004 
14 Amsen, E. “What Does DNA Look Like? After 66 Years, We’re Still Learning More”. Forbes [online] 
April 25, 2019. Available from: https://www.forbes.com/sites/evaamsen/2019/04/25/what-does-dna-
look-like-after-66-years-were-still-learning-more/?sh=27dc8b13536b [accessed on Nov 3, 2021] 
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past, in particular by the De Stijl movement originating in The Netherlands in the early 
twentieth century.15 In other words, I am using the innovation of modernist abstraction 
as a tool in my art practice and applying principles of reduction to work that is 
otherwise representational. Laying out the fundamental approach and rules beforehand 
according to this philosophy proved unexpectedly to be directly applicable to the abstract 
representation of DNA in its fundamental aspects. It was a bit of a revelation to me that these 
old ideas of the De Stijl movement and the Bauhaus school, that argued for abstraction and 
reduction to fundamental forms and then building something from the fundamental forms, 
worked surprisingly well. The process was also a new experience in itself as I worked 
methodologically towards something that I did not know how would turn out. The method 
defines the outcome. 
 
Experimentation of form and expansion of methodology 
 
As a prelude to my work with DNA and as an independent research project, I followed a 
systematic approach of exploration of different media and an evolution of a basic concept to 
expand inner boundaries of creativity and methodical background. A select abstract idea was 
taken into multiple media, including 2- and 3-dimensional form, using a plurality of materials 
and techniques. The visual image or an idea I chose to express in various media was a 
sketchbook drawing of abstract forms with the implication of three-dimensionality that would 
be suitable for 3D work. Also implicated by the drawing is the notion of the abstract forms 
extending beyond the image and the image then seen as a close-up and rectangular view of 
a particular spot in a more extensive abstract world. 

 

 
Sketchbook drawing 

                                                        

15 Jaffé, H.L.C. De Stijl 1917-1931. The Dutch Contribution to Modern Art. Amsterdam: J.M. 
Meulenhoff, 1956 
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The image is an abstraction with a notion of organic forms or biological nature and appears 
to follows the definition of organic abstraction rather than geometric abstraction, hence the 
curvilinear nature. It connects in some way to my abstract contemplations influenced by my 
studies of biology.  Looking at art history, I noted that Biomorphic abstraction or Biomorphic 
Art seems to fit nicely with this kind of abstraction.16 Biomorphism has connections with 
Surrealism and Art Nouveau and has further been defined by a focus of the power of natural 
life and the use of organic shapes, with shapeless and vaguely hints of the forms of biology17. 
Artists that have been associated with biomorphism include Yves Tanguy, Joan Miró, Jean Arp, 
Henry Moore, Barbara Hepworth, Desmond Morris and more recently Michael Zansky. 
Biomorphism has been the subject of at least one Ph.D. thesis, by Jennifer Mundy, former 
curator at the Tate Museum.18 A draft of a manifesto for Biomorphism as a modern art 
movement was also published in 2016.19 

 
The original pencil sketch was redrawn with vector graphics (Adobe Illustrator) for further 
analysis and experimentation including experimentation with color20 and rearrangement of 
layers. This served as a refence working image and the first expression of the idea as graphic 
design printed on paper. An obvious choice for another medium was a painting and this was 
done with acrylic paint on canvas (60 x 90 cm). The image would also conveniently lend itself 
to expression with screen printing and experimentation in the printing process. Conventional 
screen making and printing was used for this purpose with acrylic ink. 
 
The individual layer images were a subject for extensive virtual experimentation with 
replication and permutations. One such series of experiments used multiplicity of the forms 
and the application of symmetry to produce new forms, in a virtual digital process resembling 
biological processes such as reproduction and evolution. The mutated abstract forms have a 
notion of some kind of symbolism, almost as an unknown language. One could argue that 
they have a visual correlation with the symbols of the Chinese language. 
 

                                                        
16 Turowski, Andrzej. (2019). Biomorphism as Avant-Garde Deconstruction. Doi: 10.33999/2019.25 
17 DIctionary definition at Wiktionary. Available from: https://en.wiktionary.org/wiki/biomorphism. 
18 Mundy, Jennifer, Biomorphism, Ph.D. thesis, Courtauld Institute of Art (University of London), 1986. 
19 Charles, Andrew, “Biomorphism – Manifesto part one.”  Facebook August 2, 2016. Available from: 
https://www.facebook.com/notes/biomorphism-once-seen-ever-growing/biomorphism-a-manifesto-
part-one/1213841281988886. [Accessed in April 2021].  
20 Loske, Alexandra. Colour: A Visual History. Lewes: Octopus Publishing Company, 2019. 
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Reproduction and Evolution. Images made with vector graphics. 

 
Various sculptural manifestations were made originating from the initial sketch, including 
sculptures of paper, wood and iron, respectively. Furthermore, large scale prints were made 
on sail canvas supported by a constructed framework of steel and ropes. The iron sculpture 
became part of the MA student co-exhibition GERÐUResque in the Gerðarsafn museum21, 
20th-30th of May 2021.22 The theme of the exhibition was to produce artwork that had an 
inspiration form the work of the artist Gerður Helgadóttir, the museum’s namesake. The 
particular inspirations for the iron sculpture are first of all geometric abstract, negative space 
and delicacy which prompted the use of thin 3 mm iron wires similar to Gerður’s wire 
sculptures. In contrast, internal symmetry, as Gerður frequently explored in her wire 
sculptures, was avoided. 23  The resulting sculpture was made to be flexible without a 
predetermined final form. It can be seen as an “instrument” to allow for experimentation of 
various conformations. These experiments revealed that a preferable conformation, such as 
in order to exhibit the instrument as a sculpture, would be a closed conformation forming a 
triangular strand of negative space. The exploration of different confirmations in a spatially 
flexible sculpture perhaps resemble the various energy levels in different conformations of a 
molecule.  Finding visual harmony in a particular conformation may be like bringing a 
molecule into a conformation of lower energy. It is notable that the closed triangular 

                                                        
21 Municipal museum in Kópavogur, Iceland, founded on the legacy of the Icelandic artist Gerður 
Helgadóttir. 
22 Description at Museum web available from: https://gerdarsafn.kopavogur.is/exhibitions/now-on-
view/vidburdur/2530/gerdur-esque 
23 Elín Pálmadóttir. Gerður. Ævisaga myndhöggvara. Reykjavík: Almenna bókafélagið, 1985. 
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conformation can exist in a different form corresponding to a conformation of the same 
overall shape, but being turned inside out, equivalent to a mirror image. Surprisingly, there 
seems to be an aesthetic preference for one form over the other. The explanation for this 
preference seems elusive, but what is interesting to note is that a similar situation in the 
biological world where the basic building blocks of living matter such as amino acids (that 
form all proteins) can exist in chemically equivalent forms but are mirror images of each other. 
For some reason, that science can only deem as most likely a coincidence of evolution, nature 
has chosen to use only one particular form and not the other.  

 

 

 
Iron sculpture and installation using rope and steel screws. 

 
The idea for another exhibition piece, inspired by the stained glass work of Gerður, took an 
interesting turn approaching the opening of the exhibition at Gerðarsafn where the idea for 
the artwork turned into an installation made only of rope and steel screws with on end of the 
rope being connected to the building in a another space adjacent to the exhibition hall. 
Although originating from the simple sketch book drawing, this work evolved into something 
of fundamentally different form and expression. In retrospect, there was something new and 
interesting happening with my art practice once it was allowed to develop within the 
exhibition space. It necessitated some kind of instinct and spontaneity given the time 
constraints that required a flow of creation without my usual careful preparation and, 
although far from my initial plans, was still confined to the premise of the creation of a piece 
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having clear reference to Gerður Helgadóttir’s artwork. The still ongoing experimental 
research project (now referred to as “Visual Art Laboratory”) that started with a simple 
drawing, was a highly rewarding experience, meeting expectations of widening the scope of 
creativity and giving valuable experience with expression in different media. It has already 
opened a path for new and also more radical ideas as a result.  
 
Combining supposed opposites of abstraction and representation  
 
I have always been an admirer of the paintings by Piet Mondrian who strictly adhered to the 
principles of the philosophy of the De Stijl movement.  The philosophy includes basic 
principles for the visual artform including the limitation of forms to only straight black lines 
in horizontal and vertical directions and limited use of color, or exclusively, the primary 
colors of red, blue and yellow. The theory on which the movement is built, i.e. neoplasticism, 
was partly based on the philosophy of the mathematician M.H.J. Schoenmakers about the 
ideal geometric forms and his publications in 1915 (“The New Image of the World”)24  and 
1916 (“Principles of Plastic Mathematics”)25. The theory behind the works of Mondrian only 
started to become clear to me much later partly by previous work where I took photographs 
of a person viewing a particular painting by Mondrian and then apply image processing to 
reduce the part of the photo showing the person to a more rudimentary form in black and 
white and including very limited parts in primary colors seen in the painting. 
 

  
 “Merging with art”, a study of the principles behind Piet Mondrian’s artwork. 
Photography/image processing by A. Ævarsson & Þ.Ö. Arnþórsdóttir.26  
 
The advocates of the De Stijl Movement in the early 20th century, and other practitioners of 
abstract art at the time such as the Russian painter Kazimir Malevich and others in the 
Supremacist movement27, were trying to reach some universal forms of pure abstraction 
without any reference to the physical world and without an underlying meaning other than 
                                                        
24 Shoenmaekers, M.H.J. Het nieuwe wereldbeeld. Bussum: Van Dishoeck, 1915. 
25 Shoenmaekers, M.H.J. Beginselen der Beeldende Wiskunde. Bussum: Van Dishoeck, 1916. 
26 Left image: Piet Mondrian, Composition en rouge, bleu et blanc II, 1937 photo taken at Le Centre 
Pompidou, Paris, France. Right image : Piet Mondrian : Composition in White, Red and Yellow, 1936, 
photo taken at Los Angeles County Museum of Art, CA, USA. 
27 Malevich, Kazimir Severinovich, and Troels Andersen. 1978. The artist, infinity, suprematism: 
unpublished writings 1913-1933. Copenhagen: Borgen. 
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the picture itself. The terms non-figurative and non-representational art have also been used 
as well as pure-abstraction as opposed to near-abstraction.28  The distinction here is of 
importance as a considerable part of the abstract art being made in the world, is in fact not 
pure abstractions. Some, indeed, have a reference to the physical world and the visual 
abstract artwork is thus a reduction of some physical entities to simple geometric forms. 
Prime examples are found in cubism where figures have been reduced to some simplistic 
forms and often loosing recognizable features of any reference to physical entities. The 
members of the De Stijl movement also practiced this form of near-abstraction such as the 
composition “plus and minus” from 1915 by Piet Mondrian which is based on a seascape as 
well as a composition by Theo van Doesburg where he systematically reduced through series 
of sketches the appearance of a cow into a composition solely made of rectangular blocks 
of color.29 Mondrian and Doesburg later abandoned this style of reduction in favor of pure 
abstraction.  
 

 
Theo van Doesburg: The Cow, 1917. Sketch for the abstraction of a cow image.30 

 
In my work with the abstraction of DNA, I purposely wanted borrow the modernist 
abstraction and underlying principles as a tool in order to approach abstraction of something 
from the physical world as a form of near-abstraction where the appearance of the outcome 
would be something looking like a pure abstract work but would in contrast to the tradition 
have a very specific reference to the physical and atomic world. Not only would the structure 
of the DNA direct the abstraction in terms of form and color but also the fundamental physical 
properties of the genetic material would be of importance for the outcome. In my intended 
study of the abstraction of DNA, I would ask what are the underlying conditions of this subject 
matter and how can this be used as basis for a reductionist approach? In my mind and in 

                                                        
28 Barr, Alfred H. Cubism and Abstract Art. New York: The Museum of Modern Art, 1936. 
29 Doesburg, Theo van, Grundbegriffe der neuen gestaltenden Kunst. Bauhaus Books No. 6, 1924. 
30 Image licensed under the Creative Common Attribution-Share Alike 4.0 International license. Available from: 
https://commons.wikimedia.org/wiki/File:DoesburgCow.png 
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simple terms this refers to the principal properties that are fundamental for the structure and 
function of this particular molecule and should be expressed in the final abstract 
representation. Looking further into the theories and fundaments of the De Stijl movement, 
I can see that the basis for the elements in the paintings by Mondrian is also based on some 
principles laid out previously such as the philosophical theories of Schoenmaekers that 
included the two principal dimensions, the horizontal line and the vertical line, as 
corresponding to the orbit of the sun around the earth and the rays from the sun 31 . 
Schoenmaekers states: “The two fundamental, complete contraries which shape our earth 
and all that is of the earth, are: the horizontal line of power, that is the course of the earth 
around the sun and the vertical, profoundly spatial movement of rays that originates in the 
center of the sun.”32 It was somewhat surprising to see how exactly this could be adapted for 
the structure and the properties of DNA as outlined below. 
  
The basic structure of DNA was discovered by Francis Crick and James Watson in 1953 and 
in their seminal paper in the scientific journal Nature they already defined a schematic 
abstraction of the structure.33 

 
The schematic figure from the 1953 Nature article by Watson and Crick. 

 
In the schematic they emphasize the helical nature of the structure with ribbons running in 
opposite directions and systematic base pairing between the four types of nucleotide bases 
with Adenine connected to Thymine and Guanosine paired with Cytosine (A:T and G:C). This 

                                                        

31  H.L.C. Jaffé, De Stijl 1917-1931. The Dutch Contribution to Modern Art. Amsterdam: J.M. Meulenhoff, 
1956. Available from: https://www.dbnl.org/tekst/jaff001stij01_01/jaff001stij01_01_0004.php 

32 Schoenmaekers, M.H.J. Het nieuwe Wereldbeeld, p. 102 
33 Watson, J.D. and Crick, F.H.C. Molecular structure of nucleic acids – A Structure for Deoxyribose Nucleic 
Acid. Nature 171, 737-738, 1953. 
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has been a classic abstraction of the structure in countless representations in media ever 
since then, emphasizing the two strands in a helical structure. It is also common to display 
the structure as string of the letters A,T,G and C, sometimes as the a single strand  or as two 
strands. Sometimes the four letters are represented with color coding, with one color for 
each type of nucleotide such as red, green, yellow and blue.34 
  
The fundamental conditions, based on the discovery of the structure of DNA as described 
above, can be defined such that there are four nucleotides (A,T, G and C) that are the 
fundamental building blocks that compose two strands running parallel with each other. We 
can therefore define one nucleotide as the fundamental unit connected to two other 
nucleotides along each strand and also to a complementary nucleotide in the opposite 
strand. The key insight by Watson and Crick when deducing the structure was that the 
strands are running in the opposite directions so that there is a fundamental difference 
between building blocks in the two strands since they are going in opposite directions.35  
 
In my first approximation aiming at total reduction of the structure to simplest abstract 
forms, each building block can be defined as a square which constitutes the “principal 
element” in the abstract representation. In line with the theories of the De Stijl group of the 
principal vertical and horizontal lines, I could define these two principal dimensions in the 
DNA molecule. The axis along the two strands is the primary dimension and the axis of the 
base pairing is the secondary dimension vertical to the primary dimension. It follows that 
the separation of the two strands, which is fundamental to the transcription and replication 
of the genetic material, is made along the secondary dimension. The simple square 
representation of the principal element is however inadequate in the sense that it does not 
represent the direction of the element but in order to do so the principal element has to be 
asymmetric. One way of introducing asymmetry would be to draw lines according to the 
connections with the other three elements and also corresponding to the two dimensions. 

 
Fundamental abstract form for a nucleotide in black lines, indicating the two principal 
dimensions in the structure of DNA. The adjacent nucleotides are shown in grey lines. 

                                                        
34 Amsen, E. “What Does DNA Look Like? After 66 Years, We’re Still Learning More.” Forbes [online] 
April 25, 2019. Available from: https://www.forbes.com/sites/evaamsen/2019/04/25/what-does-dna-
look-like-after-66-years-were-still-learning-more/?sh=27dc8b13536b [accessed on Nov 3, 2021]. 
35 Pray, L. “Discovery of DNA structure and function: Watson and Crick.” Nature 
Education 1(2008):100. 
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It is straightforward to assign different colors to the principal element corresponding to the 
different nucleotides but this does not take into account the specific affinity each element 
has for another particular element (i.e. always a A:T or a G:C base pair)36. Therefore, two 
colors can be introduced for each type of element, one dominant color showing the identity 
of the element and a minor color showing the affinity for another element. In the choice of 
color, one can make another property of the structure indicated which is the strength of the 
base pairing, where the G:C base pair is stronger (three hydrogen bonds) than the T:C base 
pair (two hydrogen bonds). It follows that in order to separate the strands, as is frequently 
done in the technique called Polymerase Chain Reaction (PCR), a higher temperature is 
needed to separate the G:C bond than the A:T bond. The G and C elements can then be 
assigned warm colors and the A and T elements cold colors. 
 

 

 
 

The four different nucleotides, G,C,A and T, shown as simplistic abstract forms. 
Above: vector drawing. Below: examples of physical implementation made from MDF 

painted with acrylic paint, ca 5x5 cm each. 
 
For the interpretation of the genetic code, the information content is translated to a 
different language, the language of twenty amino acids, the building blocks of all proteins. 
As there are only four bases in the genetic material, the cellular machinery looks at three 
bases at a time, a sequence of three bases referred to as a codon. 
 

                                                        
36 Saenger, W. Principles of Nucleic Acid Structure. New York: Springer-Verlag, 1984 
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A single codon visualized through the abstract framework formed in my experiments. 
This particular codon reads TCC. (vector graphics). 

 
In a different asymmetric representation, each base (nucleotide) is represented as a bar of 
two colors, one principal and dominating color for the identity and a minor color for the 
affinity for another base. 
 

 
The four different types of nucleotides in DNA represented as asymmetric abstract units of 
dual color, major color for the identity and minor color for affinity. The orientation depends 

on the location in different strands of the molecule. 
 
In the abstraction shown below, the codons are indicated with black vertical and horizontal 
lines. The dominant colors of each base are dark blue indicating A, light blue for T, red for G 
and orange for C. The sequence in the top strand can thus be read directly from the abstract 
image as TTCATCAACGAGGCCCGGACC. In order to interpret the image as a sequence of DNA 
encoding another sequence of amino-acids in a protein sequence, the universal genetic code 
can be used to decode each codon to a corresponding amino acid. Translated to the language 
of amino acids in a conventional three letter code the sequence would be “Phe-Ile-Asn-Glu-
Ala-Arg-Thr” whereas in one-letter code it would read “FINEART”. The abstract artwork thus 
speaks through the genetic code. 
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“FINEART through the Genetic Code” – Vector graphics. 

 
 

 
Interpretation of the abstract image through the genetic code 

 
Given the sketch work above, a physical manifestation in a work of art could be simply a 
painting but various sculptural implementations are also possible. In the case of a painting, 
such as in exhibition settings, a projector could be used in combination with the painting and 
turned on to visualize the letters as in the explanatory sketch above. 
 
In a series of abstract works, the same principal piece of DNA could be used to illustrate the 
biological process of replication, when another identical copy of DNA is made using each 
string as template once they have been separated and new nucleotides added. This is the 
same process as used in case of the PCR method that has been used worldwide for detection 
of coronavirus infection during the COVID-19 pandemic.37 

                                                        
37 Umakanthan S, Chattu VK, Ranade AV, Das D, Basavarajegowda A, Bukelo M. „A rapid review of 
recent advances in diagnosis, treatment and vaccination for COVID-19“. AIMS Public Health. 
2021;8(1):137-153. 
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DNA replication. Graphic sketch. 

 
In the genetic code consisting of a sequence of three bases, there are 64 different and unique 
combinations possible. One of the goals of the abstract DNA research was to illustrate the 
genetic code in its entirety, in order to visualize the language forming the basis for all life on 
earth. In one such implementation, each base is represented by a colored circle or dot with 
each codon showing the three bases as well as the bases in the complimentary strand. In 
another implementation, the same abstract language as demonstrated above could also be 
used. 
 

 
“The Language of Life” – Conceptual sketch. 
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“The Genetic code I” 

 
“The Genetic code II” 
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The output from these studies in terms of physical objects has endless possibilities within my 
scope of different media. The visualization of the genetic code above could for example be 
done using sculptural form of some kind. One idea is to use familiar everyday objects to make 
abstractions conveying the aesthetics of the biological system but within an additional 
construct that would be familiar to the viewer and open up unexpected impressions and 
associations. Other contemporary artists work in somewhat similar ways, such as Liam Gillick 
who makes minimalist abstractions using materials that resemble human constructed 
environments and social constructs. Artist Tara Donovan uses disposable everyday objects to 
make sculptures and installations that resemble biological masses, mimicking the way of 
Nature.38 As an example of the use of everyday objects is illustrated below using aluminum 
cans in different colors to denote the individual nucleotides in the different codons of the 
DNA. Also (with a hint of reference to one of the icons of conceptual art39), a single base pair 
in the DNA can be represented by two chairs in opposite directions. 

Example of explorations for sculptural interpretation of the genetic code. The cans on the 
right show only two codons out of the 64 in the dot scheme on the left. The two codons read 
CTA and TCA. In a total sculpture of the genetic code with all 64 codons, 384 aluminum cans 

would be used. 
 

                                                        
38 Kwun, Eileen. “Tara Donovan Talks Process, Inspiration and Her Place in the Art World”, Surface 
Magazine, July 15, 2015. Available from: https://www.surfacemag.com/articles/2015106tara-donovan-talks-
planning-inspiration-and-her-place-in-the-art-world/ Accessed Nov. 7, 2021. 
39 “One and three chairs” 1965 by Joseph Kosuth. See Ferreira, Rute. “Chairs, Neon Lights and 
Philosophy: The Conceptual Art of Joseph Kosuth.” Daily Art Magazine, July, 28, 2018. Available 
from: https://www.dailyartmagazine.com/conceptual-art-of-joseph-kosuth/ Accessed Nov. 7, 2021. 
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Two chairs representing one base pair (two nucleotides) in DNA. 
 
Ever since the discovery of the structure of DNA in 1953, artist have been inspired to create 
artwork with direct reference to this molecule and continue to this day.40 “It is the real proof 
of the existence of God” was Salvador Dali’s response to this discovery and DNA appears in 
several of his paintings.41 More recent examples of DNA inspired artwork are the large bronze 
sculptures of Tom Otterness and the huge panel painting “DNA 2” by artist Susan Rainkitis.42 
Although the helical 3-dimensional nature of the structure of DNA is prevalent in artistic 
expression, I choose foremost to use the fundamental properties of the structure and the 
individual building blocks to guide my abstract work. In my attempts to visualize the genetic 
material in abstract terms with reference to the philosophy of the old De Stijl movement, it is 
very remarkable how much of this philosophy resonates with the master molecule that 
provides life with the basic blueprint. The theoretical founder of the movement, 
Schoenmaekers states: “Nature, as lively and capricious as it may be in its variations, 
fundamentally always functions with absolute regularity” 43  and further: “We want to 
penetrate nature in such a way that the inner construction of reality is revealed to us.”44 The 
advocates of pure abstract painting at the time wanted to expose the inner reality of nature 
through their abstract thinking and expression. Somehow, I feel I am going in the opposite 
direction, starting with the inner construction of nature and let it direct my abstract 
expression. 
 
 
 
 

                                                        
40 Levy, Ellen K. "Contemporary Art and the Genetic Code: New Models and Methods of Representation." Art 
Journal 55, no. 1 (1996): 20-24. doi:10.2307/777802. 
41 Guardiola, E., Baños, JE. Dalí and the double helix. Nature 423, 917 (2003). 
42 Gamwell, L. Science in culture. Nature 422, 817 (2003). 
43 Schoenmaekers, Het nieuwe Wereldbeeld, Bussum: Van Dishoeck, 1915, p. 39. 
44 Schoenmaekers, Het nieuwe Wereldbeeld, Bussum: Van Dishoeck, 1915, p. 3. 
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The solo show 
 
My solo exhibition was held in the Rýmd Gallerý exhibition space in Breiðholt, Reykjavik, 
Iceland, opening on Saturday March 12th, 2022 and continuing for a week to March 19th. 
My show was dedicated to my work devoted to DNA with the title “A, T, G and C – the Inner 
Essence of Life” 
 

 
 
The exhibition space was L-shaped with a large hall and smaller space in the front. The use of 
the exhibition space was a leading factor in planning and preparations for the show where I 
used a small-scale model of the exhibition space and the potential artwork to be developed 
and selected for the show. The work installed consisted of sculptures/installations, acrylic 
paintings and large prints of photography and graphic design. The image below shows the 
floor plan and the titles of the works installed. 
 

 
 

Floor plan of Rýmd Exhibition Space and titles of the work installed 
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The entrance of the solo show 
 
The paintings, DNA in two-dimensional form 
 
In my continued development of a two-dimensional abstraction of DNA and preceding the 
solo exhibition, I further reduced the abstract expression of the basic building blocks to even 
more rudimentary forms and more specific combination. I felt I had reached the destination 
of my original research question and further reduction could not be easily achieved.  
 

 
Details of the conceptual framework for DNA as abstract art 
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I have reached a point where every aspect of the colors and form are a manifestation of some 
property of the basic building blocks in DNA. The colors are applied in a systematic way such 
that in the CMYK color system the colors are defined as follows: A(100%, 50%, 0%, 0%); 
T(100%, 0%, 0%, 0%); G(0%, 100%, 100%, 0%); C(0%, 100%, 50%, 0%). The horizontal line is 
the line along the DNA strands and the vertical line is the line along the base pairing across 
the two strands in the DNA. The lines also indicate that each element is connected to three 
other elements, one on each side along the DNA strand and one across through base pairing. 
Each element has a primary color for the identity and a secondary color for the affinity for 
another element through base pairing. The specific colors are also based on the chemical 
properties since A always connects to T and G always connects to C. The elements in each pair 
have related color tones such that the base with the higher molecular weight within each pair 
has a darker color and the base with the lower molecular weight has a lighter color. The values 
of the colors 45 (lightness) are also similar such that the primary colors for A and G have similar 
values and the primary colors for T and C have similar values. That also makes the contrast in 
the value of the colors within each base pair similar. This is also in accordance with color 
theory in order to create a balance in color combinations. 46  The original plan of this 
development of color and form was always to use this as the basis for paintings on canvas 
and further connect this work with the modernist abstractionists and the De Stijl movement 
which is the underlying philosophy of my conceptual framework for DNA as abstract art. I 
chose to make the paintings fairly large (80x80 cm) and with canvas stretched on thick frames. 
I wanted the colors to be flat and rather mat and chose acrylic paint to work with. In 
reconsidering the technical aspects of painting with a brush to make the colors uniform and 
texture less, I decided to spray paint the paintings instead with acrylic spray paints to achieve 
the flat look I intended. The paintings were displayed side by side on a white concrete wall. 
 

 
 

The paintings 
 
 
 
                                                        
45 Briggs, David. The dimensions of color. Available at http://www.huevaluechroma.com/index.php 
46 Loske, Alexandra. Colour: A Visual History. Lewes: Octopus Publishing Company, 2019.  
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The chairs, DNA in three-dimensional form 
 
As a second approach to visualize my subject matter as visual art, I chose to attempt a three-
dimensional representation of DNA in some kind of abstraction. I turned my attention to using 
everyday objects that would be very familiar to people in general and make the art work more 
approachable by using such an object as a metaphor. I experimented with beer cans but 
realized that the object needed a certain asymmetry to work as a substitute for the building 
block of DNA. Beer cans were not working since the front is identical to the back of the can. 
However, chairs seemed on the other hand perfect since they are nonidentical along two axes, 
top and a bottom and front and back. The two principal directions are also conveniently 
defined, the long dimension along the back of the chair corresponding to the horizontal line 
in the two-dimensional paintings and the plane of the seats corresponding to the vertical lines 
in the paintings. With reference to DNA, the back and back legs of the chair correspond to the 
sugar-phosphate backbone whereas the seats of the chairs correspond to the bases of the 
nucleotides and connected at the front with opposite chair through base-pairing. One chair 
in a pair of chairs needs to be upside down since the strands in DNA are going in opposite 
directions (5’ to 3’ and 3’ to 5’). Interestingly, when Watson and Crick built their famous model 
of the structure of DNA, the key insight they had was the realization of the opposite direction 
of the strands.47 Using the chairs as metaphor would be equivalent to trying to connect two 
chairs in upright position and then realize that one needs to be turned upside down. I had 
found my three-dimensional object of choice. 
 
I wanted to use chairs that were archetypical, i.e. as timeless and simple as possible, just the 
idea of a chair really. I was prepared to build suitable chairs myself but, in a discussion with 
an expert with background in Burlesque shows where chairs are often used as props, I was 
pointed to a mass produced and very cheap chair that seemed to fit very nicely to my criteria. 
This is the IKEA chair named Stefan. 48 The chair is an iconic type of furniture and fits perfectly 
with my intention of choosing a well-known and familiar object into my abstraction of the 
genetic material. I witnessed more than once that some people recognize the chair instantly 
and specifically as the IKEA product Stefan. In my work with the chairs, it quickly got the 
corresponding Icelandic pet name Stebbi, frequently used for a person with the name Stefán. 
 

 
IKEA product Stefan 

 

                                                        
47 Pray, L. “Discovery of DNA structure and function: Watson and Crick.” Nature Education 1(1) (2008):100. 
48 https://www.ikea.com/us/en/p/stefan-chair-brown-black-00211088/ 
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One of criteria required the distance of the top of the back from the seat to be close to equal 
to the length of the back legs. This required a modification of the chairs by cutting off the 
protruding ends at the top. The color scheme for the chairs was done in accordance with the 
colors previously designed for the principal elements in the two-dimensional representation 
having the same major colors and minor colors that would guide the combination of the chairs 
when assembled in A:T and G:C pairs respectively. In my solo show, each type of chair was 
displayed underneath the corresponding painting and given the common titles Adenine, 
Thymine, Guanine and Cytosine. Following a studio photography session where each chair 
type was photographed in upright and upside-down fashion, graphic design was used to make 
large prints (The clues) connecting the chair types with the letters A, T, G and C in upright and 
upside-down versions. 
 

   
The two types of pairs of chairs corresponding to A:T (left) and G:C bonds (right). 

 

 
 

The two- and three-dimensional representations of Adenine, Thymine, Guanine and Cytosine 
in the form of paintings and sculptures 
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The Clues 
 
For connecting the chairs, I used steel rods that were screwed in to the front of the seats. 
These connections correspond to the hydrogen bonds between the bases in DNA which is 
fundamental to the specificity of the bases upon base pairing and is the fundamental aspect 
of DNA when the molecule is replicated to make two identical copies. The A:T pair has only 
two bonds whereas the G:C pair has three bonds. In PCR technology, such as used for 
detection of Covid infection, the hydrogen bonds have to be broken to separate the strands 
and this is done by raising the temperature of the test solution. Consequently, the G:C pair 
requires higher temperature than the A:T pair to be separated because of the difference in 
number of bonds. That is also the guiding principle in my color choice of using a pair or warm 
color and pair of cold colors for the different pairs of chairs. 
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Details of the connections in the pair of chairs. The connections between the chairs made by 
steel rods reflect the hydrogen bonds between the bases in the DNA, as shown as chemical 

formulas in the figures49 below, with the two bonds in the A:T pair (left) consequently 
weaker than the three bonds in the G:C pair (right). In the figures below, the wiggled lines 

indicate the connection to the sugar-phosphate backbone of the DNA. 
 

The genetic code 
 
As described above, I have been working with the genetic code to visualize it in its entirety 
showing all 64 combinations of codons. I made several conceptual sketches and a prototype 
large scale print in this development. I decided to go with the version made of dots. I 
welcomed the opportunity in the exhibition space to have a large wall for this piece since I 
am very fond of working with large scale artwork that enables a viewer to be within the 
artwork. To quote Mark Rothko who said: “To paint a small picture is to place yourself outside 

                                                        
49 The molecular figures are in the Public domain available from https://en.wikipedia.org/wiki/Base_pair 
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your experience, to look upon an experience as stereopticon view or with a reducing glass. 
However, you paint the larger picture, you are in it. It isn’t something you command.” You do 
understand what he means when you stand in front of one of his enormous paintings such as 
in the “Rothko room” exhibition at the Tate Modern Museum in London.50  
 
I initially contemplated painting on the wall (e.g. using stencils and spray paint) but I decided 
to make a more three-dimensional wall sculpture and turn the dots into objects instead. I 
used 384 circles cut out of 10 mm thick PVC plates. Each circle is 12 cm in diameter and the 
overall wall sculpture/installation is about 3x4 m. The circles were spray painted in my studio 
with a spray gun using acrylic paint and glued to the wall in the main exhibition hall. The work 
fulfilled my desired outcome of my experimentation combining art and science and studying 
concepts of science through a different perspective by artistic research. The best-case 
scenario I was hoping for was that the artwork would have a reciprocal effect when viewed 
by the skilled person by providing additional insight. I had several molecular biologists visiting 
my exhibition and interesting in-depth discussion about the genetic code where the artwork 
clearly provided added insight into the subject matter. This also completed my overall 
approach in the exhibition of three different ways to visualize the subject matter in different 
forms, as paintings, sculptures and installations. It was satisfying to see that all approaches 
seem viable in the future with further work along these lines beginning with the upcoming 
co-exhibition of us MA students in The Living Art Museum in Reykjavik51. 
 

 
The Language of Life, wall sculpture ca 3x4 m 

                                                        
50 Dasha Yankovsky, 2019. „How to understand art on the example of Mark Rothko“ Medium 
https://medium.com/@dashayankovsky/how-to-understand-art-on-the-example-of-mark-rothko-
7ab97245d8ce 
51 https://www.nylo.is/en-us 
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Details of the wall sculpture 
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The gene, DNA from ordinary everyday objects 
 
I used 18 chairs, out of a total of 24 chairs in the exhibition, to make an installation 
corresponding to a hypothetical gene. The sequence of the gene was ATGGCATAG consisting 
of three codons, ATG coding for the amino acid methionine as a start codon, GCA coding for 
the amino acid Alanine and TAG which is a stop codon and the end of the hypothetical gene. 
The hypothetical product encoded by the gene would be simply Methionine-Alanine or MA 
in one letter code. Typically, a gene codes for several hundred amino acids but the smallest 
known gene only encodes seven amino acids52. I divided the chair gene installation into three 
groups each corresponding to one codon with the start codon closest to the windows and 
then running diagonally across the exhibition space along the longest line possible in this 
exhibition space. The specific orientation of the chairs was determined also by the structure 
of DNA since going along the double helix there is about a 33°rotation of the basepairs when 
going from one basepair to another. There is a central axis of rotation that goes through the 
middle coinsiding with the hydrogen bond in the middle, or the steel rod in the middle in case 
of the chairs. I placed the middle steel rod of the chairs exactly above the diagonal line using 
a laser light as guidance when setting up the exhibition. In the upcoming co-exhibition I intend 
to install chairs in a vertical direction using the great height of the ceiling for 18-24 chairs 
reflecting the structure of DNA as a double helix. I also plan to use this visual language that I 
have develop to reflect on another concept in Nature, namely mutation of the genetic 
material that is central to all evolution here on earth not to mention the variation in 
coronavirus strains in the current epidemic. Through mutations, the selfish gene does 
whatever it can to adapt and survive in a suitable host whether it is inside a human, a fungus 
or a coronavirus53. The IKEA products can also be seen as a metaphor for genes, where each 
specific product being designed and put on the market will have to compete with other 
products and the success in the market will determine its survival in the production line up. 
As a metaphor of a selfish gene, IKEA Stefan is a prime example of the survival of the fittest 
and undoubtfully will continue to be replicated and survive for time to come. 
 
 

                                                        
52 Gonzalez-Pastor, J.E., San Millan, J.L. & Moreno, F. “The smallest known gene“. Nature 369, p. 281, 1994. 
53 Dawkins, Richard. The Selfish Gene. Offord: Oxford University Press, 1989. 
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The Gene 
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Conclusions 
 
This thesis is based on a very systematic approaches to visual art that have proven to be very 
fruitful although this is a limited part in the spectrum of my art practice and not giving a 
comprehensive view of me as a visual artist. My original hope of expanding my boundaries of 
creativity, with the multiple expressions and media based on a single sketch, has in my mind 
been fulfilled. Secondly, my work with abstract representation of DNA has also reached a 
point that is satisfying and convincing and providing a viable starting point for further 
expressions using the visual language that I have developed in my thesis work. The solo show 
shows three different approaches with the same vision with obvious common treads from 
two-dimensional to three-dimensional work. I believe all approaches serve its purpose and 
provide a viable path for additional work in the future. A chair is a symbol of a human as much 
as being a chair. This symbol of a human has in my expression even included the rules for the 
blueprint of humans and all other life on Earth. The decision to make the wall piece as objects 
rather than a painting on the wall was also of unexpected impact and clearly creates an 
interesting path to explore further. The aesthetic aspects were also fulfilled giving the viewer 
ability to enjoy the art by itself without any prior knowledge or additional information. The 
solo exhibition also proves the science dissemination and educational value in my intention 
of combining art and science. 
 
It has been claimed that art is a reflection on society and the times. As society grows and 
changes, art changes to reflect this development. Human society has now clearly entered the 
age of biotechnology. Visual artists are increasingly turning their attention to aspects of 
genetics and biotechnology including art exhibitions devoted to these subjects.54 In the past 
few years, human society has been overwhelmingly occupied with aspects that relay on our 
relatively recent insight into the fundamental properties of DNA that is the subject of my art. 
Detection of coronavirus infection, PCR tests, sequencing of coronavirus genomes, 
coronavirus strain variation and vaccination through mRNA technology are all dependent on 
our insight into the principles of nature on a molecular level.  Every aspect of my work in my 
solo exhibition is a direct reflection of these principles embedded in the structure and 
properties of the genetic material. Every line, every color and every structure are a reflection 
of the inner essence of life. The language of life deserves to be visualized in form and color as 
the subject of art. This was my attempt. 
 

 
The Stop Codon (TAG)  

                                                        
54 Myers, William, Art‘s work in the age of biotechnology. Shaping our genetic futures. North Carolina State 
University Libraries. USA. ISBN 9781469659268. 2019. 
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