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New technologies culturally mutate our perception of the human body from a naturally self-
regulated system to an artificially controlled and electronically transformed object. The digital 
manipulation of the appearance of the body (and not of the body itself) clearly expresses the 
plasticity of the newly formed and multifariously configured identity of the physical body. 
We observe this phenomenon regularly through media representations of idealized or 
imaginary bodies, virtual-reality incarnations, and network projections of actual bodies 
(including avatars). Parallel developments in medical technologies, such as plastic surgery 
and neuroprosthesis, have ultimately allowed us to expand this immaterial plasticity to actual 
bodies. The skin is no longer the immutable barrier that contains and defines the body in 
space. Instead, it becomes the site of continuous transmutation. While we try to cope with the 
staggering consequences of this ongoing process, it is equally urgent to address the emergence 
of biotechnologies that operate beneath the skin (or inside skinless bodies, such as bacteria) 
and therefore out of sight. More than make visible the invisible, art needs to raise our 
awareness of what firmly remains beyond our visual reach but which, nonetheless, affects us 
directly. Two of the most prominent technologies operating beyond vision are digital implants 
and genetic engineering, both poised to have profound consequences in art as well as in the 
social, medical, political, and economic life of the next century. 

Transgenic art, I propose, is a new art form based on the use of genetic engineering 
techniques to transfer synthetic genes to an organism or to transfer natural genetic material 
from one species into another, to create unique living beings1. Molecular genetics allows the 
artist to engineer the plant and animal genome and create new life forms. The nature of this 
new art is defined not only by the birth and growth of a new plant or animal but above all by 
the nature of the relationship between artist, public, and transgenic organism. Transgenic 
artworks can be taken home by the public to be grown in the backyard or raised as human 
companions. With at least one endangered species becoming extinct every day2, I suggest that 
artists can contribute to increase global biodiversity by inventing new life forms. There is no 
transgenic art without a firm commitment to and responsibility for the new life form thus 
created. Ethical concerns are paramount in any artwork, and they become more crucial than 
ever in the context of biological art, when a real living being is the artwork itself. From the 
perspective of interspecies communication, transgenic art calls for a dialogical relationship 
between artist, creature/artwork, and those who come in contact with it. 
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This painted detail appears on an outer face of the wooden coffin of Khuw. The deceased leads his dog on a 
leash. From the tomb of Khuw at Asyut, Egypt. Twelfth Dynasty (1991—1783 B.C.).�Photo: Patrick Francis 
Houlihan 

Among the most common domesticated of mammals, the dog is a quintessentially dialogical 
animal; it is not self-centered, it is empathic, and it is often prone to extroverted social 
interaction3. Hence, my current work: GFP K-9. GFP stands for Green Fluorescent Protein, 
which is isolated from Pacific Northwest jellyfish (Aequorea Victoria) and which emits bright 
green light when exposed to UV or blue light4. Aequorea GFP absorbs light maximally at 395 
nm and the fluorescence emission spectrum peaks at 509 nm. The protein itself is 238 amino 
acids in length. The use of the Green Fluorescent Protein in a dog is absolutely harmless, 
since GFP is species independent and requires no additional proteins or substrates for green 
light emission. GFP has been successfully expressed in several host organisms and cells such 
as E. coli, yeast, and mammalian, insect, fish and plant cells5. A GFP variant, GFPuv, is 18 
times brighter than regular GFP and can be easily detected by the naked eye when excited 
with standard, long-wave UV light. GFP K-9 (or "G," as I affectionately call it) will literally 
have a colorful personality and will be a welcome member of my family. Its creation may be 
years or decades away, because it faces several obstacles, among them the mapping of the dog 
genome. The number of genes in the entire dog genome is estimated at about 100,0006. 
However, collaborative research is under way to map the canine genome, the results of which 
will eventually enable precision work at the level of canine morphology and behavior. 
Independently of the subtle phenotypic alteration, i.e., the delicate coat color change, GFP K-
9 will eat, sleep, mate, play and interact with other dogs and humans normally. It will also be 
the founder of a new transgenic lineage. 

While at first the GFP K-9 project may seem completely unprecedented, the creation of real 
dogs by humans goes back at least 15,000 years7. In fact, the very existence of the 
domesticated dog we know today, with approximately 150 recognized breeds, is likely due to 
very early human-induced selective breeding of adult wolves that retained immature 
characteristics (a process known as "neoteny"). The similarities of physiognomy and behavior 
between the immature wolf and the adult dog are remarkable. Barking, for example, is typical 
of adult dogs but not adult wolves. The dog’s head is smaller than the wolf’s and more closely 
resembles that of an immature wolf. There are many other examples, including the very 



significant fact that dogs are also interfertile with wolves. After centuries of natural selective 
breeding, a turning point in human breeding of dogs took place in 1859, when the first 
exhibition of dogs prompted appreciation for their unique visual appearance. The search for 
visual consistency and for new breeds led to the concept of pure breed and to the formation of 
different groups of founding dogs. The practice is with us today and is responsible for many 
of the dogs we see in homes everywhere. The results of indirect genetic control of dogs by 
breeders are proudly expressed on the pages of the canine trade press. A quick look at the 
marketplace reveals ads for bulldogs "engineered for protection," mastiffs with a "careful 
genetic breeding program," Great Danes with an "exclusive bloodline," and Dobermans with a 
"unique genetic blueprint." Breeders aren’t writing the genetic code of their dogs yet, but they 
are certainly reading and recording it. The American Kennel Club, for example, offers a DNA 
Certification Program to settle questions of purebred identification and parentage. 

 

 

GFP K-9 will be produced with a technique called microinjection. 

If the creation of dogs has long historical roots, more recent but equally integrated into our 
daily experience is our use of hybrid living organisms. A case in point is the well-known work 
of botanist and scientist Luther Burbank (1849—1926) who invented many new fruits, plants, 
and flowers8. In 1871, for example, he developed the Burbank potato (also known as the 
Idaho potato). Because of its low moisture and high starch content, it has excellent baking 
qualities and is perfect for French fries. Since Burbank, artificial selective breeding of plants 



and animals has been a standard procedure widely used by farmers, scientists, and amateurs 
alike. Selective breeding is a long-term technique based on the indirect manipulation of the 
genetic material of two or more organisms and is responsible for many of the crops we eat and 
the livestock we raise. Domestic ornamental plants and pets thus invented are already so 
common that one rarely realizes that a loved animal or a flower offered as a sign of affection 
are the practical results of concerted scientific effort by humans. Hybrid Teas, for example are 
the typical roses found at the Florist Shop–the classic image of the rose. The first Hybrid Tea 
was ‘La France’, raised by Giullot in 1867. A cherished pet such as the Catalina macaw, with 
its fiery orange breast and green-and-blue wings, does not exist in nature. Aviculturists mate 
blue-and-gold macaws with scarlet macaws to create this beautiful hybrid animal9. 

This is not at all surprising, considering that cross-species hybrid creatures have been part of 
our imaginary world for millennia. In Greek mythology, for example, the Chimera was a fire-
breathing creature represented as a composite of a lion, goat, and serpent. Sculptures and 
paintings of chimeras, from ancient Greece to the Middle Ages and on to modern avant-garde 
movements, inhabit museums worldwide. Chimeras, however, are no longer imaginary; today, 
nearly 20 years after the first transgenic animal, they are being routinely created in 
laboratories and are slowly becoming part of the larger genescape. Some recent scientific 
examples are pigs that produce human proteins,10 plants that produce plastic11, and goats with 
spider genes designed to produce a strong and biodegradable fabric12. While in ordinary 
discourse the word "chimera" refers to any imaginary life form made of disparate parts, in 
biology "chimera" is a technical term that means actual organisms with cells from two or 
more distinct genomes. A profound cultural transformation takes place when chimeras leap 
from legend to life, from representation to reality. 

Likewise, there is a clear distinction between breeding and genetic engineering. Breeders 
manipulate indirectly the natural processes of gene selection and mutation that occur in 
nature. Breeders are unable, therefore, to turn genes on or off with precision or to create 
hybrids with genomic material so distinct as that of a dog and a jellyfish. In this sense, a 
distinctive trait of transgenic art is that the genetic material is manipulated directly: the 
foreign DNA is precisely integrated into the host genome. In addition to genetic transfer of 
existing genes from one species to another, we can also speak of "artist’s genes," i.e., 
chimeric genes or new genetic information completely created by the artist through the 
complementary bases A (adenine) and T (thymine) or C (cytosine) and G (guanine). This 
means that artists now can not only combine genes from different species but easily write a 
DNA sequence on their word processors, email it to a commercial synthesis facility, and in 
less than a week receive a test tube with millions of molecules of DNA with the expected 
sequence. 



 

Production of GFP K-9. (A) Fertilized eggs are removed from a female and (B) the DNA carrying the GFP gene 
is injected into the male pronucleus. (C) The eggs are then implanted into a carrier. (D) Some of the pups express 
the GFP gene. 

Genes are made of desoxyribonucleic acid (DNA) molecules. DNA carries all the genetic 
information necessary for a cell’s duplication and for the building of proteins. DNA instructs 
another substance (ribonucleic acid, or RNA) how to build the proteins. RNA carries on the 
task using as its raw material cellular structures called ribosomes (organelles with the function 
of bringing together the amino acids, out of which proteins are made). Genes have two 
important components: the structural element (which codes for a particular protein) and the 
regulatory element ("switches" that tell genes when and how to perform). Transgene 
constructs, created by artists or scientists, also include regulatory elements that promote 
expression of the transgene. The foreign DNA may be expressed as extrachromosomal 
satellite DNA or it may be integrated into the cellular chromosomes. Every living organism 
has a genetic code that can be manipulated, and the recombinant DNA can be passed on to the 
next generations. The artist literally becomes a genetic programmer who can create life forms 
by writing or altering this code. With the creation and procreation of bioluminescent 
mammals and other creatures in the future13, dialogical interspecies communication will 
change profoundly what we currently understand as interactive art. These animals are to be 
loved and nurtured just like any other animal. 

The result of transgenic art processes must be healthy creatures capable of as regular a 
development as any other creatures from related species14. Ethical and responsible 
interspecies creation will yield the generation of beautiful chimeras and fantastic new living 
systems, such as plantimals (plants with animal genetic material, or animals with plant genetic 
material) and animans (animals with human genetic material, or humans with animal genetic 
material). 

As genetic engineering continues to be developed in the safe harbor of scientific rationalism, 
nourished by global capital, it unfortunately remains partially sheltered from larger social 
issues, debates on ethics, and local historical contexts. The patenting of new animals created 
in the lab15 and of genes of foreign peoples16 are particularly complex topics–a situation often 
aggravated, in the human case, by the lack of consent, equal benefit, or even understanding of 
the processes of appropriation, patent, and profit on the part of the donor. Since 1980 the U.S. 



Patent and Trademark Office (PTO) granted several transgenic animal patents, including 
patents for transgenic mice and rabbits. Recently the debate over animal patents has 
broadened to encompass patents on genetically engineered human cell lines and synthetic 
constructs (e.g., "plasmids") incorporating human genes. The use of genetics in art offers a 
reflection on these new developments from a social and ethical point of view. It foregrounds 
related relevant issues such as the domestic and social integration of transgenic animals, 
arbitrary delineation of the concept of "normalcy" through genetic testing, enhancement and 
therapy, health insurance discrimination based on results of genetic testing, and the serious 
dangers of eugenics. 

 

Green Fluorescent Protein structure solved by Fan Yang and George N. Phillips, Jr. of Rice University and Larry 
Moss of Tufts University School of Medicine. Figure designed and rendered by Tod D. Romo of Rice 
University. 

As we try to negotiate current disputes, it is clear that transgenesis will be an integral part of 
our existence in the future. It will be possible, for example, to harness the glow of the jellyfish 
protein for optical data storage devices 17. Transgenic crops will be a predominant part of the 
landscape, transgenic organisms will populate the farm, and transgenic animals will become 
part of our expanded family. For better or worse, vegetables and animals we eat will never be 
the same. Genetically altered soybeans, potatoes, corn, squash, and cotton have been widely 
planted and consumed since 199518. The development of "plantibodies," i.e., human genes 
transplanted into corn, soy, tobacco, and other plants to produce acres of pharmaceutical-
quality antibodies, promises cheap and abundant much needed proteins19. While in many 
cases research and marketing strategies place profit above health concerns (the risks of 
commercialization of unlabeled and potentially health-impairing transgenic food can’t be 
ignored)20, in others biotechnology seems to offer real promises of healing in areas presently 
difficult to treat effectively. Pigs are a case in point. Because porcine physiological functions 
are similar in many ways to those of humans, and because society at large agrees to breed and 
slaughter pigs for the food industry (unlike nonhuman primates, for example), medicine is 
experimenting with genetically altered pigssee 10. These pigs produce human proteins that 
prevent rejection and are being tested for liver and heart transplant (unmodified pig livers are 
already used as a "bridge" to sustain patients waiting for a human donor), for brain transplant 
(fetal pig neural cells are used to reconnect the nerve tissue in Parkinson’s patients), and to 
cure diabetes (through the transplant of insulin-producing beta cells)21. In the future we will 
have foreign genetic material in us as today we have mechanical and electronic implants. In 
other words, we will be transgenic. As the concept of species based on breeding barriers is 
undone through genetic engineering22, the very notion of what it means to be human is at 
stake. However, this does not constitute an ontological crisis. To be human will mean that the 
human genome is not a limitation, but our starting point. 
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