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Abstract

The aim of this paper is to discuss and reflectttwn limits, possible and desirable, of natural and
manufactured life. Many ideas of how fabricated kbuld be, as well as many decisions about itexep
upon the adopted notion of life. We part from aiowbf life as autonomy in which the main propeufy
organisms is autopoiesis: a living being produtssfi Yet, two other forms gioiesisor production that
affect life arebiotechnology able to manipulate living organisms within thenitis of the possible, and
art, which may "create" new living forms, even nonstéant in nature. A consideration of the forms of
life produced by biotechnology and art poses urgeoblems not always solvable by the more epistemic
or biological approaches to life.

Keywords: autonomy, constraints, biotechnology, art, evolutmonsters.

One of the most striking properties of life is the variabilitg @iversity of forms it may
display; its creativity appears to be open-erideubst of us would accept that many
forms of life, as yet unknown to us, never produced by evolution in earttonceived
by anyone, even the apparently impossible, may exist somewlsse(ie other
galaxies, for example) or may come to exist somehow (evolutitwrdtory, art).
However, it is also the case that we possess some sort of oarsmt of rules to
demarcate normal or “natural” living variants from strange or rare forms.

Very often, accounts of life’'s variability and diversity arelated to genes,
regarded asormswith respect to matter or material properties. When the ontabgy
life is reduced to the properties of genes, the formal &spay be seen as a set of
instructions specifying discrete characters. Thus it appleatshe formal properties of
genes confer to life an open-ended variability, as it sebatshe appropriate changes
of genes -produced naturally or in the laboratory- will resulthan desired varieties.
However, forms may be understood in a different way, so that gaeesnaterial
constraints acting on the physico-chemical dynamics construttenghorphology and
function of organisms that are autonomous. If gene action is consitbets®l more
material, the variability of the living realm appears to depend amptex material
dynamics, as well as on history, and then there are limits ovatiability that can be
obtained, because there is no simple correspondence between a charggnerand a
resulted modification. Thus, the apparent permissiveness in producing lvew’
forms suggested by the immense variability of life may be ontm@flg limited if
certain forms are not possible, or it may have to face etimai#s$, if new forms oblige
us to take into account the status and rights of altered life.

! Open in evolution, although constrained and alrdesérministic in ontogenetic development. Ruiz-
Mirazo et al. (forthcoming) elaborate further thaian of open-ended evolution.



Nature and life are non coextensive domains; there is an inanatate and not
all life is so natural; although no living being is completattificial, forms of altered
life challenge many of our views on natural life. Living formsfering from the
“normal”— extraordinary types—have often been considered “monstessine of
them generate naturally (spontaneously), others are imaginarggeated by art), and
still, others are created after the manipulation of alreagfstieg living beings. The
word monster comes from the Latin “monstrum”™—that which is shown forth
revealed—; it seems to be related to the verb “monere”. to-war ancient times
monsters were considered to be messages from the gods bringm@ihspecial facts
that were to occur. Since prehistoric times humans have imagingattal of monsters
as possible, but not existing, forms of life. These days some humantyged
creatures recall many of the characteristics of anamaginary forms, specially their
cross-species character, and yield to the same sort of fear.

Here we propose a reflection on the limits to the production efealtlife. Our
start point is a view of life as autonomy, and of living beingawsnomous material
systems, and we compare how living organisms are modified in ®rgluhus
producing new forms, with other creations in art and in biotechnology. Altheegdo
not intend to be exhaustive in the examples, we will raise s@uessbout the biology
of the impossible and the status of the resulting manufactured life.

Thinking about life does not end in Biology—there are many other soofadeas and
images about it—, but it is clear that science plays an importdet However in
Biology there is still no generally accepted definition of life (Luisi 1999, Mgea2004,
Ruiz-Mirazo et al. 2004)). Along the 2@entury there have been different images of
life: the intense debates between vitalists and mechanists bfsthédecades were in a
sense overcome by organicist proposals that tried to scielyife@@ount for systemic
properties (Etxeberria & Umerez, 2006; Gilbert & Sarkar 2000).rAfte 50s, most
disputes turned around the significance of the genetic understandifeg whlereas for
some authors genes and informational mechanisms constituted @scess®ther
perspectives emphasized the importance of more global, systemert@epThis last
view seems favored these days, given the results of the Husran® Project. One of
the main problems of the systemic perspective is how to rélatglobal theoretical
view on organisms with detailed operational explanations of the dgsaiwi
components. Work on autonomy constitutes an attempt to combine this double
perspective.

The notion of autonomy to characterize life stems from the Kanlieary of
organisms (of th€ritique of Judgmentand subsequent work in that line (Jonas 2000,
Weber & Varela 2002, Van de Vijver et al 2003). Autonomy is generically predicdt
individuals acting in the world in a self-regulated way, withouteel control or
authority; agents are autonomous if their actions are truly their ®he concept has
undergone an interesting development in history. In Ancient Gréexderm was

2 The first three senses ofionsterappearing in the Oxford English Dictionary are: "Something
extraordinary or unnatural; a prodigy, a marvel"'2n animal or plant deviating in one or more tf i
parts from the normal type; an animal afflictedhasbme congenital malformation; a misshapen banth,
abortion". 3. "An imaginary animal (such as thetaen, sphinx, minotaur, or the heraldic griffin, weyn,
etc.), having a form either partly brute and pahiyman or compounded of elements from two or more
animal forms." Our “natural monsters” follow defion 2, whereas our “monsters of reason” and
“monsters of imagination” concord with definition 3



understood in a political sense (city governed by own laws); irfEttightenment, it
referred to the self-determination of persons, both political amndagt rational agents
give themselves the laws they must follow; their autonomy mdweisthiey are only
obliged to those self-given laws. In the™€entury’s Biology the notion of autonomy
has acquired a different character, especially after the wbMaturana and Varela
(1973, 1980; Varela 1979), when it begins to be understood in terms of the self
production of the specific components constituting a living system, ah&ot of its
dynamics, and consequently, of it materials, to form an individual identity:

The individual organization can be shown to be ofieself-construction through recursive
production of components, and it is this specifigamization, autopoiesis, which is at the base of
the autonomy of living systems. The most clear gigra of this autopoiesic organization is the
cell and its metabolic net. Once the individualamgation is clearly defined, one can attempt to
analyze the added complexities that autopoietitesys have undergone in the history of Earth,
including their reproductive capacities and higbeeter aggregations. (Varela 1981, p. 36)

Consequently, in this last sense autonomy does not refeaxes but topoiesis
autonomy as (self-) production. Instead of a necessary condititimefoational actions
of an agent, it is concerned with the material and organizational iworsdifior the
identity of the agent itself, thus: its conditions of possibility.

In this way, the theory of autopoiesis (Maturana & Varela 1973, 19&0nsf
biological autonomy as a central notion to scientifically and philosalphiexplain life
(and even, eventually, to artificially create it). At the sdamme this theory also denies
that the genetic materials have a primary role in the ¢atisti of this organizatioh
because in that case organisms would be the product of somethinghelsgerts—.
From the perspective of autonomy living processes are spontaneowasgaelizing
processes whose result is the constitution of the system itself.

Although Maturana and Varela are reluctant to consider genesfaseuliffrom
other cellular componentsother approaches to autondhaye satisfied with an account
of the role of genes that is compatible with the autonomy of organiShe vision of
genes as primitives from which the organism emerges is inddoigwith autonomy,
because then organisms appear to be determined by some compooemserndwe
think that autonomy is compatible with a view of genes as rahtecords or memories
from which the cell constructs the components which exert ariaatausation in the
system (Pattee 1977, Etxeberria 2004). In this view, autonomous organizanot
generated by genes

% As one of us has written somewhere else: “(A)utesie is defined both in positive terms (autopaiési
the organization defined by a recursive networkcofmponent production), and in negative ones
(autopoiesiss nota result of the properties of certain cellular poments, such as genetic materials). The
negative presentation of the theory involves actsih to the role played by biological conceptstsas
genetic information, reproduction and evolutionhie explanation of life.” Etxeberria (2004), pp.738.

“ “(M)echanistic systems in which the product ofitheperation is different from themselves we call
allopoietic” (Varela et al 1974, pp. 188-9).

® In this, they are precursors of the Parity Thesfirmed by Developmental Systems Theorists,
according to which "any sense in which genes cadephenotypic traits or program development or
contain developmental information can be equallll eygplied to other factors required for developiien
(Griffiths & Gray 1994, p. 195).

® Others who have worked on the notion of autononeykauffman 2000, Collier 2000, Ruiz-Mirazo &
Moreno 2001.

" A problem faced by Maturana and Varela is thay thened to define the autonomous organization
without history, and genes are intrinsically higtat. Although autonomy as autopoiesis is challenige
genes, because not all the components are readitjuped by the organization, we think that as it a



The two different views of genes have consequences on the way watander
possible life; that is to say, the possibility of generatimgyv forms of life. If all
variation in the organic realm stems from genes, the variabiliying forms seems to
be infinite, as it appears to depend mainly on the combinatorial pexpeftthe genetic
encodings of the phenotype. If, on the contrary, multicellular organam® material
self-organizing systems maintaining a dynamic stabilityhgirtenvironment, they are
not “designed” by a genetic program. Genes are then matiematets preserving and
amplifying variation at different levels (molecular, morphologietc.), but they are not
the only source of variation; genetic variation is different froimlogical variation
(morphological, behavioural, etc.). Genetic sequences cannot gehgrétemselves, a
desired output.

The notion of the autonomy of organisms has some consequences with tegpect
naturalness of life. The natural/artificial distinction is vetysive: although it has an
intuitive component (for example, the artificial as human made),distinction may
dissolve under sharper scrutiny. Nonetheless, it is widely usettbates about the
moral or epistemological adequacy of technological novelties.

Classically, the notion of nature only applied to the inanimate rdalrthe vast
domains of open lands and seas, and mountains, life being a differeet (pathaps
because the concept of life that encompasses all living cesairelatively new in
history). The question of whether life is natural or artificidéserves some
consideration. In principle, life is natural if we consider thatiginated spontaneously
under certain material conditions and it was modified in evolution,wbich
biodiversity would be a product. But from certain perspectives livistesys can also
be considered to be “artificial”. Of course, the biblical imaggkes them artificial, but
this is not very relevant, as that would be the case of allrdaian. Life may have
some artificial element if manipulated by human intervention be&yspontaneous
forces. The artificial element is introduced by selectiveedirey, by agriculture, or by
more precise biotechnological interventions. Is this artificiiviag different from the
natural spontaneous forces acting at any time? If the kind tainaconsidered is
artificial selection, it implies a weaker action on organistiman actual hands-on
manipulation: organisms organize themselves before selectioctiaeleannot produce
a new form of life, it can only select among possibilities @w@ defined by other
material conditions (i.e. dynamical and/or developmental). Laboratamnipulation—
for example genetic—goes a long way further than classical aftgelection.

Nevertheless, we may discuss what “natural” means, the concamtofe” has
many senses; here we find three different ones:

In a very wide first sense, nature is the enserobll existing things, because all of them are
subject to the same laws or regularities studie@Hysics, Biology and other so called “natural”

sciences; in a second place, nature is the sairgfg which exist or usually exist without human

intervention, with a non deliberate spontaneitgh@lgh there are many which are difficult to

classify, such as fruits and grains cultivated lwmhns or racing horses, in which natural
spontaneity and human deliberation are mixed);timra place, nature is the origin and cause of
all existing things, their ultimate explanationeithreason to be. (Savater 1995, p. 256)

is the organization that uses genes to producedh®gonents required -and not genes who define the
organization- autonomy is preserved.
8 All citations from sources originally in Spanislere translated by the authors.



The first two senses, the one that encompasses all existing #madgghat of
spontaneous existence and transformation, are considered to be “neueadly
descriptive. Yet, Savater — closely following Rosset (1973) — stronglgizesi the third
one in which certain things or actions are preferred because ph#iaralness, as he
considers that this implies to confer them with a transcendencsuitaile to proper
materialist thinking:

A major feature of the materialist perspective (..ongists to establish certain continuity
between human artifice and the rest of the nafumadiuction of the cosmos. Human creations
are not different from the rest of the universahfture neither in their origins (they originate in
the needs and desires of beings as naturally imma®the rest) nor in the mechanism that
selects among them the ones to perish or to endsrén other cases, those which are more
convenientn a given conjunction of circumstances carry@exist. (Savater 1995, p. 259)

Although this view may be correct for inanimate things, when “humeations”
are forms of life, the argument has some problems relatdgk tepecial characteristics
of life.

One of them concermaaterialism If the defence of materialism makes all beings
equal by reducing them to the same atoms, it cannot distinguiskdrethe living and
the lifeless. Living systems are not different in their ultenenateriality, but in the
relations among components. Then, if we want that distinction to be, wadmust
appeal to higher level organizational properties of life which, althopgrfectly
material, do not reside in the atoms: the living state is &mystproperty, which has
not been emulated artificially yetPrecisely this systemic property is what makes
possible that living beings are self-produced or autopoietic. Thusa astural
phenomenon life may deserve a special consideration because af/stEmic
properties.. In this sense, reductive materialism may be of toossiupe to understand
life, as it appeals to an ultimate reduction of all mateifal fo atoms and their
dynamics. A form of materialism able to account for living rbips needs to be non-
reductive. This problem was already pointed out by Riechmann (2000), omsaers
that a fourth sense of Nature should be taken into account, meaningashiosphere,
that is to say, as an organized system of ecosystems.

Perhaps systemic properties alone do not provide enough ground to defend a
special naturalness for life: some systemic properties caprddguced by human
technologies, but there is also a differenceomgins. This argument has been
acknowledged since Aristotle: whereas artificial things anade”, living beings are
“born”. In fact, this distinction states a differenceagency all things that can be made
by an agent are artificial, whereas those that are born aremh&ometimes this idea
has lead to confusion: a consequence of it may be that all agearei equal in what
concerns the natural/artificial distinction, that is to say, thetproducts of non-human
agents (for example, bees) may not be more natural than those aidfliniat is to
say, that they are similarly artificial. We have nothing asgfathis (although it may be
rather counterintuitive at times). However, in our view it isgatect to conclude the

° Research aiming to produce artificial life bottthie computer and in the laboratory is workingeaist
in two directions: the bottom up strategy triegtoulate global living properties starting from raw
materials, whereas the top down one intends ta gehimal form of life by reducing the complexity o
actual life.

Something similar can be said of Barbieri's argunfen the artificiality of life (Barbieri 2005).
Barbieri’s biosemiotic approach to life focusessome of the characteristics of organic moleculeh su
as DNA, which he endows with agent capacities. Thiénis artificial because it is made possible by
those very special molecules. In our view, althotilgise molecules are special, the autonomous laéing
a system is previous in the case of life.



reverse, that is to say, that human agency is natural betasiseot different in kind
from the agency of other beings considered natural. This idea hasfteeeld, for
example Sober (1995) says:

If we are part of nature, then everything we dpast of nature, and is natural in that primary
senseWhen we domesticate organisms and bring themargtate of dependence on us, this is
simply an example of one species exerting a seleqgiressure on another. If one calls this
‘unnatural’, one might just as well say the samearfasitism or symbiosis. (p. 234) (emphasis in
the original)

Ortega y Gasset (1982) considered that the human being is an omtiotegitaur,
natural and artificial, but this double character should not mearmtinans can make
“natural” things, it only means that they are naturally borproduced, autonomous in
their origins. Their products are artificial without a doubt. Altjlowe could say that
things like honey are artificial, as far as we consider bagsnts”, living beings are
natural according to origins because they cannot be made by amyagém. Life is
autonomous; and this property has been very important to ground classice fdr
free will and moral autonomy in the case of humans (autonomy ofspréxifact, even
the most critical voices of the natural/artificial distinction claimawdir of it.

Nevertheless, these days the distinction betwssng bornand being madeor
fabricated is starting to break down for many living organisms /both is altered by
reproductive technologies, genetic modification or cloning, even pnoglucioss-
species organisms such as hybrids and chimeras. Before,deiimgs acquired some of
their characteristics at random, whereas now external desggnssi® be increasing.
Within this line of thinking, Habermas (2002) revisits this fatslian distinction
between what has been “grown” and what has been “done” (or fidolida warn of
the dangers of genetically “designing” human babies. This argumémné ofaturalness
of origins alleges that if humans are generated by a praceskich parents induce
certain characteristics of children through genetic design, thee treatures will not
be able to freely “make themselves”. Parental design wouldtdlffe self-conscience of
fabricated creatures in an unprecedented way. Habermas’s arguwasehe problem of
considering that artificial living beings can be made by matifytheir genetic
endowment, but this criticism to genetic modification technologie®ng problematic
as it considers that the genetic endowment constitutes somef satsence" of the
organism and that genetically modified organisms loose their autgrasfar as they
are fabricated. Yet, neither the autonomy of praxis nor that o$ipalepends on genes.
Most traits being interactive, the autonomy at the level of thdpcannot be modified
only at the level of genes, whergasietic autonomy cannot be generated at the genetic
level either. This is a limit that shows that in what concehes natural/artificial
distinction life is different from non living beings. The reason whyder and many
others want to maintain this distinction is to preserve human filgethvat is to say,
autonomy ofpraxis But as we tried to argue in the previous section, the autonomy of
living systems goes further than that, it is autonomyagesis that is to say: self-
production

So, finally, let’s recapitulate cautonomy An artificial organism is not artificial in
the same degree in which an inanimate material is (for exapiphdic). In fact, science
has not been able so far to produce a living system starting fraterial inanimate
components. Artificial organisms are only partly artificiatifecially modified, but not
artificially fabricated; no existing life is completelytificial. This, which is in part an
empirical issue (science has not been so far able to prodede tiie laboratory) may
also be a statement in principle if we understand autonomy agredliction: even if



life emerges in the laboratory, it will not be “made” by argjoais a being can only be
alive if self made.

One of the reasons many authors have to reject the natufial&drtistinction is
the intuition that no ethical commandments should derive from it. déa is that
something is not better because its origins are natural: \&lndependent of origins.
For them, ethical considerations based on values emerging fi®matural/artificial
distinction are unclear, as they seem to be falling in a naticafallacy. Yet it is
important to notice that the argument has two faces: it ial@€ibus to consider that
artificially produced beings are less valuable because of thgjins (for example,
biotechnological), as to maintain that some human interventions arebgoadse they
operate in a way similar to natural evolution. Nevertheless, aimbuglh moral
reasoning were independent of facts, if autonomy of poiesis (ants pmathe case of
humans) is the main property of life in the sense we have agglésystemic property,
self-produced), then moral reasoning about living beings and their ioadigih must
take it into account, and probably there will be actions performed pgsthvhich are
wrong to be done to living beings.

In the next section we reflect on the possible creativity vedipect to life with the
aim of discussing more on what should not be done with life.

# $ %

Any form of life is intrinsically creative. “Natural” I produces itself in overwhelming
diversity. Can this creativity be pushed further? In the field ¢fiéial Life the attempt

to produce forms of life different from those existing in thettt&ias been named the
“biology of the impossible” (Emmeche 1992). There are at leestather forms of
creativepoiesisor production of life. One is the life created (or, at leagtrasented
somehow) byart, which may generate new living forms, even non-existent in nature, i
a wider range, moving between the existing and the conceivableothke is that
produced bybiotechnologyable to manipulate living organisms within the limits of the
possible variability. Perhaps the main difference betweermwtbds that the second is
“instrumental”, that is to say, the produced diversity responds te $aman need,
either practical (to produce some concrete form of organisrt)earetical (to learn
more about living organization by inducing certain changes).

The two different conceptions of genes mentioned above bring abouedifieews on
the creativity intrinsic to living systems, and, in generalythee associated with
different views on the power of natural selection to produce livingddsy exerting an
adequate selection pressure. Those who think that diversity and viriahiinhately
depend on genes that may trigger the construction of any kind of iraingnt believe
that there are no “natural” limits to the forms possible andtki®avariability of life on
Earth has been constrained by history (certain variants had simmlyance to appear)
or by material tradeoffs. Others, however, consider that the logewent of
multicellular organisms constitutes a self-organizing process rigede by
morphogenetic “rules” that make it very difficult to introduce new variants.

From this perspective “hopeful monsters” are not to be expectes Aftmgrch (1989)
considered that the rules of development impose a “logic” to therootish of
organisms, and this logic will be visible even among those deviabibhsormality”

that constitute monsters or natural teratologies. The analysieratologic forms



revealed that not all conceivable forms can be generatedtolbgias do not only
appear in an ordered and discrete mode, they also exhibit geaasibtmation rules.
These properties are not exclusive of teratologies, but of all aggwehtal systems,
although they manifest more clearly in pathological systérsrefore, the rules of
organic development “constrain” the possible evolution. For example, mongthr
two heads are relatively common in all vertebrates, whereas tieaded ones are
extremely rare in nature. Alberch argued that if even the morphabghese non-
adapted creatures follows rules, then it is plausible to think shiatething similar
occurs with normal organisiis

The debate on developmental constraints is a key piece of iti@smr of
developmentalists to the ideas of the Modern Synthesis in evolutibr@Eogy. For
Alberch the logic of monsters is the logic of nature, emerguit of material biological
processes. In that sense, not everything is possible.

The relation between organic and artistic forms has been actulgar to many
developmental biologists. Is our imagination constrained at thedfnpeoducing life

forms? For example, Alberch (1998) was interested in studyhmg rmental

morphogenetic process, considering that imagination and creativityagef®m brain

activity, maybe restricted in the sense of marked by pegerence and by the
functionality of the brain.

The imagery behind mythology, popular stories, contemporary scienioa fart
even artistic forms reveals the mind’s capacities to gendsatewn morphologies.
Mythological fauna seems to be assembled following general pescgiso acting in
science-fiction and folklore. Its outcome appears to derive from piseweral of the
following processes: distortion of size and/or form, multiplicatiomppsession or
recombination of existing parts. The mythical new form is cartietit by parts chosen
by their emotional power so that their deformation or combinatamfarces certain
moral characteristics. For example, a dragon is picturedvag) lunder the earth
(perhaps suggesting hell), as ferocious (as it has teeth), exhaing fire (it may be
dangerous). They depart from reality, but they reflect thetsmeiof the mind and the
way we perceive the world; it seems to be difficult to conceivemaginary form in
which no part evokes at least some form existing in nature.

Yet, some artists have aimed to create forms without natefatences. An
example is Mird’s work, whose paintings present biomorphic creatwig®ut a
correspondence with reality, generated through automatic ane@thniques, like in
surrealism, and referring to dreams in the creation of itsaabstetails. The produced
forms conserve references to archetypes present in children drawings tlaey ds not
pursue to imitate reality, they turn out to be “pure” signs.ofding to Alberch, Miré
seeks purity of forms, so as to connect with those entrenched in lsiooheof
archetypical structure or mental organization; he contends thatrtbgons transmitted
by his work would not be achievable if there were no internalaeées of this type. In
his words:

At the end, | got free from the natural, and now larydscapes have nothing to do with external
reality. (Mird, cited by Alberch 1998, p. 22).

This point was also studied experimentally, andrésailt was that by perturbing developmental paths
(by means of an experimental manipulation) onlyratéd set of transformations was obtained (Alberch
& Gale 1983, 1985).



Even if Mird’s forms are the result of an internal processthagl do not derive
from external observation, they are limited by human specifiossilt constitutes a
“naturalized” view of artistic creation in relation to the lismimposed by the biological
constitution of the artist herself/himself. That is why Allleveould conclude that there
is no universe of nameless objects in the brain. This means tleat, iRvart, not
everything is possible.

It has been noticed that biotechnology constitutes some form of “biadbgye
impossible” because it breaks constraints and trespasses shdh&r nature has
established in a systematic way, but perhaps not universal. I, ¢ffese barriers can
be sometimes overcome in the laboratory. The status of constrairgssaurce of
normativity above that of natural laws has been a matter aofsatdebate at least since
the 7042 It may be the case that nature’s regularity even in théustion of monsters
may be not maintained with human intervention: natural constraintsngurditural
evolution may be overcome with deliberate intervention.

Biotechnology sometimes acts with a view of life based on the idea that ptire
variability and that the optimal variants can be produced with thanadwment of
science. That is why bioengineering sometimes does noirtak@ccount the species
specific forms and other properties, and acts blurring intersplearegrs as a way to
explore the domain of the possible beyond the existing.

All of them are produced following a kind of logic of human reason (ahef
sleep of reasdh), that is to say, in what they have of manufactured, they have ito log
of themselves. Rifkin (1998) has callaftjenyto the view that life is pure variability.
The term algeny was coined in analogy to alchemy (and the thtghthere are no
barriers to transform elements) to express that specieseareas continuous, without
barriers, in which changes may be introduced.

As Rheinberger has noticed (1995), the relation between the extewhaha
internal intervention in nature and experiments changes with bioteclynaoioy the
organism itself becomes a locus for experiments. One of thesréstitte production of
biotechnologically altered organisms, such as chimaeras and other transgtuicest

Some critics (like, for example Midgley) consider that developmeint
biotechnology do not stem from clear scientific principles, but constitute a nelegge
about nature, created in concordance with the interests of the biotechabiodustry.
The main change brought about by it would be an image of natdraaural life that
considers that no natural limits exist (for example no baralersng species) and where
all can be modified according to external design:

What is really worrying the objectors is not, Irtkj the detail of any particular proposal. It ie th
hype, the scale of the proposed project, the weiftihe economic forces now backing it, and
the sweeping change of the attitude that is beimgahded. Biotechnology on the scale that
many people are currently proposing appears nbetcompatible with our existing concepts of
nature and species--concepts that are part of wwert science as well as every day thought.
And a new ideology is being proposed that would adeh those concepts to fit the new
technologies, envisaging species as unreal andenatuinfinitely malleable. (Midgley 2000, p.
8).

12 See (Pattee 1973) for the role of constraintéving organizations, and (Gould and Lewontin 19f89)
their role in evolution.
13 As it is well known, for Goya “The sleep of reagmoduces monsters”.



However, Franklin (2003), whose work turns around the definition of kinoetat
in contemporary societies, considers that both the positions againgawour or some
biotechnological activities may be motivated by considerations t&inuFor example,
experiments with embryos may be rejected in the name of the afgthese nearly
human beings, but they may also be defended in the name of the plbassblkat may
be saved thanks to them.

In any case we should reflect on the fact that, for the moment, none of those being
owe their living state to a laboratory manipulation: all of thetain their original
autonomy as living beings This must be taken into account in orderalaate their
status. Not everything is possible in the spheres of life and emo|dkien it is possible
to question whether there are limits for biotechnology.

% &

We have claimed that in all the domains considered—life, art anechimdlogy—not
every living form is possible. Nevertheless life is being maaiedl and we still do not
know how far the produced changes can go.

Probably art is the case where creativity in relation todiforms can be freer. An
exhaustive study of the creativity of art goes too far beyonddbpe of our interests in
this article. In the following we will present just some epéaa of how nature, science
and art are entangled to generate or create forms of life.

Many sources, including classical thought, consider that natuhes isanon for,
and the main source of, form and beauty. Thus, some numeric relatichsas the
“golden number”, found in the disposition of sunflower seeds, in the growiteympaif
some molluscs, or in the development and geometric disposition of braarché=aves
of plants, or the body measurements of the human, are consideredrtaterig nature.
They have to do with optimal plans of development (to use space and geywih)
and have been repeated and sought in the artistic forms since classical times.

Similarly, artist Karl Blossfeldt (1865-1932), looking for inspiration nature,
tried to reveal the basic structure of the natural world anelision to artistic forms.
He was influenced by the view of nature as an organic whole egaodnd tending to
perfection, of theNaturphilosophie The photographs of hislerbarium transmit the
idea that art imitates life, it is understood as a mingegation

A different character is that of art understood as a forneftdction For example,
Joan Fontcubertaproposes an ironic homage to Blossfeldt with the aim of scrutinizin
formal appearances, scientific representation and the autteritdiscourse of science.
His ownHerbariumalso deals apparently with the details of the natural formpsaats,
but it is fashioned as artificial constructions realized wittyeckng materials. This
work aims to question the very possibility of true representatiomitation of nature,
and to make explicit possible political, ideological and epistemabgitifices which
produce a mistake of illusion and reality. Several of the artwtjects of Fontcuberta
are based in the fabrication of a reality, not very alien to ¢aé and which tries to
awaken the critical sense of observers in order to evaluateftrenation offered to
them, the relation between artifice, that is to say, discourse, and evidenasaitom

14 See several comments on the ironic Homage of Ebetta to Blossfeldt in Fontcuberta (1998). In the
exhibit Fauna secretal. Fontcuberta and P. Formiguera make a very estieg parody of the
verisimilitude of scientific method presenting atfastic bestiary together with some apparent probfs
existence.



A step further from nature and its imitation is constituted lypeagtending to
create or produce living forms such as the proposaatgenic art In this line artist
Eduardo Kat’ has conceived transgenic art as a:

new form of art based on the use of genetic inféionaechniques to transfer synthetic genes to

an organism, or natural genetic material from aegispecies to another in order to create
singular living organisms. (Kac 1998)

He intends the public to buy his transgenic art works with a camenit and
responsibility towards the created new form of life (2003). Oneso¥éry controversial
projects was the creation in 2000 of the green-fluorescent-protein bunny (warosas
Alba), a transgenic rabbit containing a gene synthesized from & diemescent
protein extracted from a jelly fish, which makes its whitki(e) skin shine in green
under certain forms of light. This work comprises “the creatioa gfeen florescent
bunny, the generated public debate and the social integration of thal"afi{ac 2003)
and was accomplished with the complicity of French scientists & biotechnological
laboratory. In his writings Kac emphasizes the old relationship dsgtvhumans and
rabbits, which includes their domestication and selective breedamtingtin the &
century, as part of the argument he uses to justify the mangoutaialized. Even if it
tries to be a reflection on the scientific events sometimesisibte for society, and on
its right to be well informed to take decisions and critidands, his “work” is
contradictory and disturbing in relation to the questions posed here. T &iats
signalled the advantage and convenience of genetic manipulation withamgolads
and also the political and social problems related to the atxélssse new goods. He
also believes that Alba serves to unmask the popular belief ith@aDNA is the
master molecule, because of the emphasis on the organism, but tldseemalbt sound
precisely very compatible with the creation of improbable maomssech as Alba
through genetic manipulation techniques. Kac also keeps the patent ‘cfd¢heed”
green bunny, and intends to grow it as a member of the family.

In sum, we have appealed to these examples to show that Wedcahleast three
levels of complexity in the relation of the artistic work with nature (adreation, art as
reflection and art as manipulation).

One question to consider w Biology supports manipulatipthat is to say, how
plausible are claims to produce organisms by design. Biotechnolaggation
trespasses natural limits, in the sense of spontaneously ocglnuingy moves within
the limits of the possible. Life can be manipulated in the labgrabat it is not clear
whether human laboratory action on life will be the same asofhaatural selection.
Furthermore, even if it is possible to manipulate an organisntotigequences are not
simple to foresee or to guide. The morphologies of living beings havegeratmoulded
exclusively in contact with the environment, but as a consequenceeohahtself-
organizing processes involving many interrelated factors, inclutimgnteraction with
the environment. That is why, it is not clear that the outcomesioétgc manipulation
will respond to the pursued goals.

Another question is to consider thertinence of manipulating lifdt is common
among neo-Darwinians to justify transgenic practices by comsgitirat it only implies
to act as nature did. Kac himself, even if he introduces in hisctiefh the aim of
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valuing the organism and its relationship with its environment, jestifis art by saying
that “we do what we have been doing since thousands of years lagtingdife” (Kac
2003). This is a naturalistic fallacy. Furthermore, it does ng@iyirthat it is safe to
change the genetic endowment of organisms, especially if wedeorisem to be self-
organizing autonomies in which self-maintenance needs the corme@cimn among
components (organism as a complex assembling of parts). As Newman says:

A bit player who forgets his lines can ruin a pland a set on interacting genes, even with
merely stabilizing functions can, if perturbed, alethe organism’s development, compaosition,
or functional integrity. (Newman 2003, p. 493)

In what respects the pertinence of generating life by tunganatural limits of
forms, the main justification for it has been the needs of medisahrch or the hope of
eradicating hunger. However, from the point of view of the devebopnof the
organism it appears that a precautionary principle will be moresaule. This has the
scientific support of Systems Biology, these days more aatdptn in previous
decades.

The existence of political and economical market interests mdkes
biotechnology decision more difficult (we have already seen adlokscal variants in
favor of transgenic ones). Newman (2006) tried to obtain the patsavefal chimeras
involving humans and other animals (chimpanzee, mouse, armadillo...) to show the
different interests in play in biotechnology management, and ateaivefprocess. We
may envisage new projects of Fontcuberta’s type to bring into bfilsg
biotechnologically produced creatures and their functions. If Alba woulbensb real,
it could be one of those false beings of his collections.

Finally, it is necessary to considére status of manufactured lifeike it was
stated before, manipulated life has not (so far) acquired its auyoinctine laboratory;
it is alive because the original living being has been manipwkatad the limits of its
viability. In fact, at the moment, no existing life has been fabed; no fabricated or
manipulated living creature has been artificially generated.egisting organisms,
however manipulated (genetically modified, hybrids, chimaeras), ¢mne systems
already alive, they have not been brought to life from scratchr ah®nomy has not
been artificially produced. Sometimes it is considered that atigaiie modified
organism is not the product of evolution, but of human intervention. We thinkhtkat t
acceptance of external design does not recognize the fact ihiakdy there is an
autonomous organism. Atrtificial intervention externally changesiceftinctionalities,
and this should be acknowledged, but there is no production of a new organism. The
natural forms had been manipulated, from Kac’s selective breedingunnies to
biotechnological chimeras, in different degrees of artificiaptyduced by human
intervention.

It seems that we need a new ethics that could work with tiegeroblems. This
ethics needs to regard problems of genetic engineering ageharal those stemming
from the manipulation of organisms in the light of systemic notions of the nature of life

(&
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Figure 1 — Two examples of thasilisk as a model of mythological creature created by
the combination and distortion of elements of living beings.



Figure 2 — Two
biomorphic creatures
imagined by Mir6.




Figure 3 — Picture of geep, a chimaera generated from a goat and a sheep.



Figure 4 — Some examples taken from the two Herbariums, Blossfeldt’s @ et
Fontcuberta’s at the bottom.



Figure 5 — Bunny Alba and its “creator”.



Figure 6 - InThe farm artist Alexis Rockman (www.genomicart.org) represents a pig
showing its internal organs which will be used in humans, a cow endlessly producing
milk, tomatoes that are huge.



