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Summary (based on the outline of the printed dissertation) 

 

Common Genomes: on open source in biology & critical theory beyond the patent 

 

By Eric Deibel 

 

Subject 

Different kinds of intellectual property rights have been introduced in the last decades; among 

the most notable of the many new subject matters were source code and genetic code. The 

principle subject of this dissertation is how the alternative to intellectual property in 

informatics is increasingly also being introduced in biology: “Open source” is by now the 

most usual way to describe innovation in informatics that is based on sharing, distributing and 

improving the source code of software programs and operating systems. Such an alternative is 

increasingly being regarded as desirable in biology because of the tensions between the 

proliferation of intellectual properties and the changing conceptions about scientific research 

into genes, genomes, proteomes, cells and so forth. This is the first sense of the title of the 

dissertation – Common Genomes: the title underlines the importance of the uninhibited 

exchange of information in the distributed networks of the life sciences. On the other hand, 

the title is also about the introduction of open source in biology in another sense: what is 

being exchanged is not any kind of information but information about DNA in close 

correspondence to a change in the scientific understanding of life and nature.  

To put id differently, open source in biology is not only an exception to intellectual 

property laws in a scientific discipline. The  main aim of this dissertation is to investigate 

what conditions would allow open source in biology to also be involve a more desirable 

alternative to intellectual property in related fields such as plant biotechnology, plant breeding 

and the conservation of biodiversity. This, however, requires a more nuanced perspective than 

is possible when understanding the introduction of open source in biology from the viewpoint 

of the long, comprehensive and thoroughly studied history of intellectual property. In fact, 

quite the opposite is the case: increasingly modern histories of intellectual property need to be 

understood in line with the on-going developments in informatics while open source as a topic 

begins to involve the multiple ways wherein nature and science are interrelated and separated 

in modern biology.  

 

Theory 

As the subtitle announced further theory-formation is essential. 

The point of departure for the theoretical approach in this dissertation is that the insistent 

emphasis on ‘naturalness’ is not a unique characteristic of genetic modification. Too often the 



linkage of genetics, genomics and genetic engineering to ‘naturalness’  is represented either in 

line with the opponents of engineering nature or with the proponents of technical solutions for 

sickness, hunger, climate change and other natural phenomena. In this dissertation the relation 

of life science to ‘nature’ is approached from the manifold of descriptions of life and nature in 

the work of political thinkers such as Thomas Hobbes, John Locke and Jean Jacques 

Rousseau.  

Mostly these classics are regarded as the source of concepts that continue to be 

considered as modern, such as the sovereignty of states and individuals while there is much 

less attention on their emphasis on nature. What is important in this dissertation is how these 

political theorists refer to ‘the state of nature’. This concept is important, not for its 

prescription of a ‘just society’ (the social contract) but because the definitions of life and 

nature can be used as a critical methodology whereby to investigate the convergence of 

biology and informatics. In the last chapter of the dissertation –after the analysis of open 

source in biology – this method makes it possible to consider the introduction of open source 

in biology as a change in property relations.  

In brief, a change in ‘common property relations’ is not visible against the background of 

the contemporary debates on intellectual property in biology but it does become tangible 

against the background of the much more sophisticated discussions of property and nature in 

the early modern doctrine of natural law.   

 

Outline  

The discussions in the first chapter are indicative of those in the remainder of the dissertation. 

It provides an outline of the investigation of the convergence of biology and informatics (in 

chapters three till six) and the theoretical approach that will be elaborated in chapter two.  

The principle point of the theory concerns the short period of overlap between 

‘naturalness’ in the work of the political thinkers of the doctrine of natural law that were 

already mentioned and, ‘naturalness’ as a part of the justification of scientific knowledge at 

the time. After this short period, this overlap disappeared: scientific laws of nature and 

scientific knowledge were increasingly dissociated from the problems of social order, 

including the seventeenth and eighteenth century idea that social order is derived from a state 

of nature. This allows – in part two – to be more specific when considering how ‘nature’ is 

being mobilized in close correspondence to a redefinition of property in the life sciences. 

On the one hand, the theoretical discussions make it possible to avoid an analysis that 

gets trapped in a separation between nature - as it is represented in the life sciences - and 

social order – as in debates over property. On the other hand, the theoretical discussions make 

it possible to concentrate on the interrelations of life science and social order when 



investigating the redefinition of property relations in biology (ch3), the international politics 

of biotechnology and plant breeding (ch4 & ch5) and the open source approach to biological 

modification in synthetic biology (ch6).  In turn, these analyses are the appropriate 

background to reinterpret the theoretical approach in the last part of the dissertation. In 

chapter seven the changing conceptions of life in nature are discussed through an 

investigation of science fiction literature that is specifically about the convergence of biology 

and informatics. In chapter eight these imaginaries allow for an intensification of the analysis 

of open source in biology when the previous analyses are placed against the background of 

the definitions of property in the work of the political theorists of natural law.   

 

Analysis (part 2) 

Chapter three investigates the convergence of biology and informatics as a change in property 

relations. The chapter describes the arrangement of patents, open access and open source 

projects that is being put in place in the sub-disciplines of bio-informatics, genomics and 

systems biology. There are many straightforward examples of open source in these fields. It is 

highlighted that these are not so much an alternative to business as usual in the life sciences as 

a lively trade in hardware and software development. In brief, the life sciences are already a 

part of informatics.  

There are many projects in the life sciences to demonstrate that a much more flexible 

arrangement is being put in place wherein it is negotiable ‘where’, ‘when’ and ‘whether’ data 

should be patentable. On the one hand, this flexibility is closely related to the production of 

information on more complex, various and interrelated biological reactions and frequently 

involves open access and open source models. Many kinds of hardware and software 

development are necessary to keep databases accessible for downloading, uploading, copying, 

analysis and so forth. On the other hand, this flexibility is the background for the introduction 

of open source models to simulate entire cells is a necessity because of its scale and size while 

others directly associate themselves with humanitarian causes to generate support. 

To summarize: there are more and more exceptions to patenting that are closely connected 

to the convergence of informatics and biology. This convergence involves open source models 

that are closely related to a changing conception of research. When considered in combination, 

these exceptions are not only about computer capabilities but demonstrate - by analogy with 

the sharing, distributing and improving of source codes – a more flexible order than in the 

recent past. It is becoming negotiable when, where and whether data should be patentable in 

the life sciences, which results in a noteworthy difference between the life sciences and all 

sorts of social domains where such exceptions are impossible or closely correlated with the 

recognition of intellectual property.  



Chapter four highlights that the exceptions to and reforms of intellectual property that are 

possible in the life sciences are much less self-evident as a topic in the international 

negotiations about access to plant genetic material.  

The last decades there has been increasing effort in international negotiations to arrange 

open access to plant genetic material. This is often considered as a break with the preceding 

period wherein there was a continued emphasis on intellectual property protections and the 

recognition of state sovereignty over genetic material. However, it is a specific kind of access 

that is arranged: access in international negotiations is mainly about ‘donations’ of intellectual 

property on new varieties intended for usage in developing countries and the availability of 

databanks that store crop diversity for life scientists. This assumes that addressing the food, 

biodiversity and climate crises requires new varieties – even though these require extensive 

adaptations of local conditions, like irrigation schemes, expensive chemicals and lead to a 

further loss of crop diversity in the field. There is no comparable arrangement of protections 

and access, to support those that live and work with rare varieties.  

 

In chapter five it is proposed to modify the so-called copyleft licenses in support of the 

freedom to save, select, exchange and replant seeds.  

Copylefts were first used in informatics to prescribe that the source code that has been 

made available cannot be used in products that subsequently make this source code 

unavailable. To this end, existing provisions that restrict access are used in order to lift these 

restrictions, which are already being pursued in music, with images, in architecture and so 

forth. Similarly, there are attempts to make biotechnologies available in the public domain on 

condition that subsequent adaptations are made available as well. There are, however, not 

many references that elaborate the similar possibility that access to plant genetic material is 

guaranteed by using copylefts.  

The main benefit of introducing copylefts would be to arrange access to crop material by 

reinterpreting existing intellectual property rights. It is a simple principle: every variety that is 

the outcome of crosses with varieties that are freely available has to be made available again 

under the same conditions, which is to say without restrictions on further breeding. Until very 

recently this was exactly what plant variety rights prescribed but this is no longer the case. To 

counter how the availability of crop material for further breeding could be restricted,  breeders 

could begin to make their crosses and germplasm available under a copyleft license with the 

same effect. Furthermore it is also possible to reinterpret the intellectual property rights that 

are continuously privileged in lengthy and stagnated international negotiations. Copylefting 

existing provisions requires no new international treaty because it could reinterpret existing 



intellectual property rights – plant variety rights, patents and others – in support of the 

freedom of those who life and work with rare varieties.   

 

Chapter six is about synthetic biology, a new sub-discipline that aims to make biological parts, 

devices and systems. Most notably it includes an open source initiative to make these parts 

available over the internet for further development. Synthetic DNA is made under laboratory 

conditions on the basis of the information on genes and genomes that is already stored in 

databases and that is being made freely available. This is the basis on which efforts are 

underway to make living synthetic organisms. There are business ventures that attempt to do 

this but also an open source approach that similarly seeks to exercise more control over 

biological reproduction.  

The chapter compares two attempts to engineer living synthetic organisms; one for 

market purposes and another that has an open source design. It is argued that this open source 

approach is kept in line with how biological entities are being made available as information 

technologies, which is to say that it does not consider the possibilities for a ‘free as in freedom 

approach’. The open source model aims at predictability over biological reactions as well as 

greater safety and humanitarian applications. However, this promise of openness does not 

comprise the environmental effects of the modified crops and the organic materials that will 

produce the biofuels, bioplastics, hormones and vaccines. Moreover it is also does not take 

into account that the applications that it makes possible can still be patented – it is only the 

information resources that are kept available for further research. 

 

Chapter seven draws on some of the vigor and urgency of the discussions of the dystopian and 

utopian connotations of biology in science fiction literature.  

 Its viewpoint is the convergence of biology and informatics as it appears in recent science 

fictions and the fading difference between science fictions with the many promises about food, 

empty fuel tanks and the weather that are attached to life science. This is what the title of the 

chapter refers to: there is fiction in science and there are many science fictions that 

demonstrate an admirable proximity to the contemporary issues in biology as well as to its 

convergence with informatics. A selection of science fictions has been made, some of which 

engage with issues in biology while others might pay less specific attention to biological detail 

but are most effective in their dramatizations. The aim of the chapter is to chart the narration 

of the convergence of biology and informatics, which allows for a further reinterpretation of 

the changing property relations that were investigated in the preceding chapters. 

 



Chapter eight elaborates an analytical representation of a variety of early-modern state of 

nature theories as a background whereby to reconsider the sophisticated debate in ‘information 

law and economics’. This sub-discipline proposes some of the most popular common property 

metaphors – for example the “the tragedy of the anti-commons” and “common-based peer 

production”.  

On the one hand, the political thought of Hugo Grotius, Thomas Hobbes, Samuel 

Pufendorf and John Locke renders the natural world as a common property. The origin is 

Grotius’ ‘law of the sea’; he claimed that the oceans were accessible because it cannot be 

occupied and protected by any state or individual. In other words, the sea is accessible as a 

common property that belongs to no one. Subsequently Hobbes, Pufendorf and Locke claimed 

its opposite. While they disagreed about the characteristics of the natural world and its 

consequences for ownership, they agreed that it is a common property that belongs to 

everyone.  

On the other hand, these four notions of common property make more sophisticated 

distinctions possible in comparison with the common property theories from information law 

and theory. Instead of representing the convergence of biology and informatics as a more 

efficient information exchange, an alternative is necessary for the kind of openness that is kept 

in close correspondence with existing intellectual property protections. In this regard many 

examples in the life sciences have been discussed throughout the book and in this chapter 

these examples support the comparison with the political theory. For example, the ongoing 

patent-race resembles Grotius’ notion of property; the state-sovereignty over genetic material 

fits Hobbes’ ideas about ownership, while the arrangements made for life scientists resemble 

how Locke stressed that access and property belong to those that work with nature. Moreover 

the alternative comes from Pufendorf: he was the one to emphasize that no property can be 

deduced from definitions of life and nature. It is by comparison with this position that it will 

become possible to question the relationship of life science and economics – both when it 

involves intellectual properties and when life sciences involve the various kinds of common 

property that were identified throughout the thesis.  

In brief, there is no scientific approach to life and nature that is so innovative that its 

information exchange can be differentiated from the common property that it is derived from. 

Any research commons that is accessible to life scientists remains tied to the genetic material. 

It remains a common property that belongs to everyone, which is to say that access remains 

conditional on its availability to everyone else.  

 



Finally, the message of the closing remarks is that the feasibility of open source in biology as 

an alternative to intellectual property is entirely relative to its desirability as a positive 

condition for an ‘open source society’. This is no different than what will be made specific 

throughout the book how open source in biology, like in informatics, could be aimed at users 

instead of owners. In the closing remarks this is highlighted a last time by outlining an open 

system as a condition for the availability of genetic material to life scientists and the further 

development of genetic techniques. A brief synthesis of the analysis of open source in biology 

will be presented after the principle theoretical observations have been summarized and the 

case will be made for a more open system wherein access and availability are conditional on a 

less possessive understanding of life and nature.  

 


