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Food prices are going to rise in the future due to lack of production capacity, which 
decreases inversely with the global population growth.

The food industry is exploring new possibilities and alternative capacities for future 
food production within the fields of synthetic biology and biotechnology.

Introduction
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Project was executed at the Institute of Biochemistry from the Medical Faculty of the University of 
Ljubljana in Slovenia in collaboration with scientists at the field of molecular biology by using six 
major protocols:

1. VENEPUNCTION and RNA ISOLATION FROM ARTIST´S BLOOD + rNA to cDNA TRANSCRIPTION

2. PCR – CHAIN REACTION WITH POLYMERASE

3. AGAROSE ELECTROPHORESIS

4. DNA RESTRICTION / LIGATION / CLONNING

5.  ORIGINAL SYNTHETIC GENE DESIGN WITH BIOBRICKS CONSTRUCT as a service by GenScript 
Company /NJ / USA)

6. YEAST CELL TRANSFORMATION

Biotechnology
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The artist´s gene with the enscription for the enzyme Lactate dehydrogenase, responsible for the 
production of lactic acid within a cell metabolism in anaerobic conditions, has been composed with 
matching DNA code parts of a unicellular yeast microorganism Saccharomyces cerevisiae. 

For executing this biotechnological concept, we needed to change the yeast microorganism´s  
metabolic pathway so that it could be producing lactic acid beside CO2 and ethanol. 

As a result a new synthetic gene has been designed and put back into the Saccharomyces cerevisiae 
which now became a unique synthetic microorganism named: MaSm Sacharomyces Cerevisiae 2.0.

Metabolic Paths
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1.
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3.



MAJA SMREKAR: Hu.M.C.C. www.mayayoghurt.net

As a consequence of a human gene, the product is ready to be patented as a copywrited organism.

Codon Adaptation Index (CAI)

NOTE: The synthetic gene has been made by a GenScript Company / NJ / USA
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Frequency of Optimal Codons (FOP)
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GC Content Adjustment
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GenScript Company service final report
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Optimization Parameters

OptimumGeneTM algorithm optimizes a variety of parameters that 
are critical to the efficiency of gene expression, including but not 
limited to:

•    Codon usage bias
•    GC content
•    CpG dinucleotides content
•    mRNA secondary structure
•    Cryptic splicing sites
•    Premature PolyA sites
•    Internal chi sites and ribosomal binding sites
•    Negative CpG islands
•    RNA instability motif (ARE)
•    Repeat sequences (direct repeat, reverse repeat, and Dyad repeat)
•    Restriction sites that may interfere with cloning

Additional sequences we propose to improve translational 
performance:

(1)    To increase the efficiency of translational initiation
•    Kozak sequence
•    Shine-Dalgarno Sequence 

(2)    To increase the efficiency of translational termination
•    Stop codon

OptimumGeneTM Codon 
Optimization Analysis

860 Centennial Ave., Piscataway, NJ 08854, U.S.
Tel: 1-732-885-9188                    Fax: 1-732-210-0262                    Email: gene@genscript.com                    Web: www.genscript.com
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GenScript Express gene synthesis services:  
At GenScript they have developed advanced ge-
nomic, transcriptomic, and proteomic technolo-
gies. GenScript’s Bio-Reagent Center boasts 
world-class talent and state-of-the-art equipment, 
providing superior services and products in the 
most time-efficient and cost-effective manner.
With a scientific team sporting a total of over 
1,000 years of industrial experience in bio-re-
agent services, and a track record of delivering 
over 90% of all orders on time, GenScript offers 
clients and strategic partners guaranteed satis-
faction and the benefits of our economy-of-scale 
and broadness-of-scope bio-reagent services in 
molecular biology, custom peptides, custom pro-
teins, custom antibody production, and custom 
cell line development.
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The synthetic gene construct made out of the combination of nucleotides of the artist´s gene LDHA 
with the inscripiton for the Lactate dehydrogenase enzyme (which is responsible for the production of 
lactic acid in a human cell metabolism) and the nucleotides of  Sacharomyces Cerevisiae yeast unicel-
lular microorganism.
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The new synthetic microorganism MaSm Sacharomyces Cerevisiae 2.0, genetically transformed by  
inserted synthetic gene, is now producing lactic acid an element mostly used as an ingredient in food 
industry. 

Final Result
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1. Natural microorganism Sacharomyces Cerevisiae metabolic production: 
C6H12O6 (glucose) ➔ 2C2H5OH (ETHANOL) + 2 CO2

2. Genetically modified microorganism MaSm Sacharomyces Cerevisiae 2.0 metabolic production: 
C6H12O6 (glucose) ➔ 2C2H5OH (ETHANOL) + 2 CO2 + lactic acid ( 4 x more than ethanol)

HPLC analysis: analysed by a chromatography method at the Biotechnology Department at the 
Biotechnical Faculty of the University of Ljubljana.
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By following all the Europe Union law regulations considering genetically modified organisms and 
food, the product has been analyzed with the chromatography system at the Biotechnical Faculty 
of the University in Ljubljana, where it was discovered it is not toxic or however harmful for human 
health.

The product has also been filtered with the 0.2 micrometer filter and does not contain genetically modi-
fied organism when brought outside of the laboratory. However since the product has not been regis-
tered within the protocols of food industry, every participant needs to sign a form and drink it at his/
her own responsibility.

The form contains key informations about the biotechnological production and the analysis of the 
product.

The Law
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Hu.M.C.C.- Human Molecular Colonization Capacity project dwells on the food industry biotechnologi-
cal production that is in its final form represented as a highly designed yogurt package, containing 
the product of an artist´s enzyme, which is offered to the public to consume while at the same time the 
package is represented as a hybrid art readymade object exhibited in a gallery. The project stands as a 
social darwinism experience set paraphrased within the realm of industrial food chain process.

Conceptual Frame
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The Hu.M.C.C. project paraphrases a concept 
for the waste of productive forces which was ex-
plored by Marx, who established a connection 
between rising levels of accumulation of the capi-
tal and the fall of tendential rate of profit, related 
to the exploitation of time spent at labor – by 
new waves of technological inovation - which is 
shown by the genetically transformed microor-
ganism producing lactic acid (as one of the most 
used additives in the contemporary food indus-
try) after being syntheticaly designed with the 
code of the artist´s gene composed with the code 
of a yeast gene and transformed back into the 
same microorganism. 

Kapelica Gallery (Ljubljana, Slovenia, 2012)
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Not only are corporations actually using people 
to continue to maintain themselves in their own 
lives but this same people at the same time yearn 
for those same products! What has T.R. Malthus 
understood as the pressure of population on the 
means of production (which is why there are not 
enough food/money for all), Marx understood as 
a means of producing pressure on the population 
- this infinite desire of capital to continue to de-
velop, no matter if that would include even (sub-
lime) levels of cannibalism.

Festival CYNETART (Dresden, Germany, 2012)
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The molecular structure of lactic acid in gel balls at the top of the yogurt made by a synthetic organ-
ism, is identical to molecular structure of lactic acid in yogurt made by a natural microorganism.
Gel balls in yogurt are made by the spherification process execution used in a modern molecular  
kitchen field.

Molecular Kitchen
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Maya YogHurt readymade product stands as an overidentification civil tactical media.



MAJA SMREKAR: Hu.M.C.C. www.mayayoghurt.net

We created the graphic and industrial design and the brand system. The name Maya has different 
meanings stretching from mythology, via humanism to the field of science. Meanwhile the image
– autonomous and independent – corresponds to the style of global dairy product brands. At the same 
time it openly communicates its ingredients and does not conceal its origin.

Brand Identity
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Atelje.Balant is an independent design studio that performs design-driven branding under the creative 
guidance of internationally-recognized designer Boris Balant. The studio designs and executes stra-
tegic systems for the development of brands, logos, packaging and products, brochures and books, 
websites and exhibitions/installations. On the basis of strategic design, they build audiences, target 
the public, social networks, users, critical masses and fans, who subsequently become not only part of 
the story, but also its cocreators.

atelje.Balant
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With Naturally Produced
B Complex Vitamins!

Enriched with Human 
Enzyme Product.

With Naturally Produced
B Complex Vitamins!
Enriched with Human 

Enzyme Product.
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This paradigm shows the potential of a future,
where we could start using our own bodies’ mo-
lecular capacity as means of (food) production. 
Hu.M.C.C. project therefore addresses the so-
called ‘Soylent Green’ paradigm, where the fear of 
ecological cataclysm turns into a subtle critique 
of corporate cannibalism.

Maya YogHurt Workshop
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Concept and execution: Maja Smrekar // Brand identity and web design: atelje.Balant // The project has 
been executed in cooperation with Institute of Biochemistry, Medical Faculty, University of Ljubljana,
Slovenia // Co-worker at the filed of molecular biology: dr. Metka Lenassi // Co-worker at the field of 
molecular gastronomy: Tilen Konte // Co-worker at the field of biotechnology: dr. Špela Petrič // Cod-
ing: Oliver Marčetič // Photo: Miha Fras (for Kapelica Gallery); Matej Kristovič (for SOFT CONTROL: Art, 
Science and the Technological Unconscious); Jože Suhadolnik (Delo newspaper) // Special thanks: dr. 
Ana Plemenitaš, Shu Lea Cheang, Jurij Krpan, Janez Bratovž - JB Restaurant, Savica Soldat, Center
for Contemporary Arts Celje and Biotechnology Department, Ministry of Agriculture and the Environ-
ment / Republic of Slovenia - dr. Martin Batič, dr. Ruth Rupreht // Supported by Ministry of Education, 
Science, Culture and Sport, Republic of Slovenia and Municipality of Ljubljana, Slovenia
Production: Kapelica Gallery - Zavod K6/4 / Ljubljana, Slovenia / 2012

Credits

“Nature is man’s inorganic body – nature, that is, insofar as it is not itself human body.”
 — Karl Marx
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Biography
Maja Smrekar was born 1978 in Slovenia, 2005 graduated at the Sculpture Department of Fine Art 
Academy in Ljubljana, currently finishing MA at the New Media Department. Her main interest is base-
dat the phenomenology of perception and the intermedia art field. Among others, she has been col-
laborating with Kapelica Gallery in Ljubljana for the last five years and with Aksioma Institute for the 
last three years. Under their production she has executed projects within which she was researching 
frequency phenomena through biofeedback and thelematic presence in relations to body, privacy and 
(inter)subjective perception of space.

During the last two years she has been developing projects within the field of bioart with focus on liv-
ing organisms. In 2010 she organised International Festival HAIP10/New Nature which has been fo-
cussed to interdisciplinary dialogue and collaboration ethics between scientists and artists. The festi-
val took place at Multimedia Centre Cyberpipe in Ljubljana where she has been active as an artistic di-
rector for two years. She was awarded at the CYNETART festival 2012 by the European Centre for Arts 
Hellerau in Dresden (Germany) with the 1st prize for the project Hu.M.C.C. Maja Smrekar currently lives 
and works in Ljubljana, Slovenia.
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Contact
Maja Smrekar

Gregorčičeva 23
1000 Ljubljana
Slovenia

maja.smrekar@gmail.com
00386 (0)41 813 293

www.majasmrekar.org
www.mayayoghurt.net
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Thank You.


