Patents on genes and genetic variations block access to biological diversity for plant breeding 
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[bookmark: __RefHeading___Toc16383_1708106994]Executive Summary 
The problem: 
Patents granted on genes, seeds and food represent one of the biggest risks to global food security and regional food sovereignty. Patents create monopolies: If patents on plants and animals are granted, all other breeders can be blocked from using it for breeding of new varieties or are getting dependent by license contracts. In many cases, the patents also cover the use of the harvested plants for food production. 

Patents on genes can block usage of biological diversity for all kinds of breeding, all plants and all animals. Especially patents on  variants of important genes can cause a patent thicket for all medium sized and smaller breeders. The breeder’s exemption which, under the plant variety protection system, gives free access and freedom to operate to breeders in Europe, becomes a thing of the past. 

If this development is not stopped, this will become the end of plant breeding as we know it: There is no possibility for a traditional breeder to use the existing varieties or native populations for breeding without the risk to infringe a patent. In consequence, many breeders will have to stop breeding or will get dependent from bigger companies by signing license contracts with patent holders. 

The consequences are not confined to breeders: In many cases, the patents also cover the use of the harvested plants for food production.  As a result, a handful of large corporations will acquire far-reaching control over our daily food production. They will decide what we eat, what farmers produce, what retailers sell and how much we all have to pay for it. 

Patents on genes and usage of biological resources are an abuse of patent law and can be regarded as biopiracy: Common goods, found in gene banks, conventionally bred varieties and nature are turned into a private property of companies. This development will also have consequences for the Global South. 

The ongoing controversy about the European Patent Office: 
In June 2017, the European Patent Office (EPO) decided that patents on conventionally bred plants and animals should no longer be granted. However, there are still legal loopholes: The EPO does not obey the profound differences between genetic engineering (patentable) and conventional breeding (not technical, not patentable). In current EPO practice, plants derived from random genetic changes are considered to be patentable inventions. 

Several companies are aware of the legal loopholes and file more and more patents on genes and randomly generated as well as natural occurring genetic variations. These patents also get granted and include all plants (and animals) inheriting those genes, no matter if derived from native populations or bred varieties, from crossing and selection, random mutations or genetic engineering. 

There are already several examples showing how the legal loopholes have allowed the EPO to grant such patents, e.g. on beer and barley, tomatoes, melons and lettuce including methods of conventional breeding.


The strategy of the big companies: 
As shown in the overview of patent applications provided in this report, companies, such as BASF, Bayer-Monsanto, Syngenta or KWS systematically try to exploit the legal loopholes: These companies are among those which systematically use random mutations and screening of plants for interesting genetic variations to claim them as invention. Some of the patent applications as published in 2021 cover dozens, hundreds or even thousands of genetic variations identified in cereals such as soy and maize as well as in vegetables such as potatoes, spinach, lettuce, cucumber or fruit plants like tomatoes and melons. The companies seek patent protection for all plants inheriting these genes and variants of genes, derived from any kind of breeding activities. 

At the same time, these companies, in their patent applications, use specific wordings by mixing technical elements (genetic engineering) with standard methods of conventional breeding to give the impression of a technical invention. 

If such patents are not stopped, there will be huge implications for breeders, farmers and consumers, who are all becoming more and more dependent on big companies that can control access to biological resources needed for further breeding. Therefore, political decisions have to be taken as soon as possible – otherwise the ongoing legal uncertainty will undermine our global food security. 

The political demands: 
No Patents on Seeds! wants to achieve ‘freedom to operate’ for all European breeders, gardeners and farmers involved in conventional breeding, growing and conservation of food plants and farm animals. Access to biological diversity needed for conventional breeding must not be controlled, hampered or blocked by patents. Global food security and food sovereignty must not be endangered by exclusive property claims on biological diversity needed for plant breeding. 


[bookmark: __RefHeading___Toc403418_2406600669]Extended summary 

The back door for patents on conventionally bred plants and animals wide open
In June 2017, the Administrative Council of the European Patent Office (EPO) decided that patents on conventionally bred plants and animals should no longer be granted: the new Rule 28(2) was introduced into the Implementing Regulations of the European Patent Convention. The decision was a victory for the interests of the public, as well as for the numerous organisations represented in the international coalition of No Patents on Seeds!. The decision was confirmed in 2020 in a decision taken by the Enlarged Board of Appeal, the highest legal body of the EPO (G3/19). 

However, the decision did not go far enough. Specific reasons for concern: the Administrative Council based its decision on a document prepared by the previous President of the EPO (CA/56/17). The wording of this document does not differentiate between spontaneously occurring gene variants and random mutations on the one hand, and technical interventions generated through genetic engineering (including genome editing) on the other hand. Therefore, in current EPO practice, randomly occurring mutations and plants (and animals) inheriting it, are considered to be patentable inventions no matter which method or technique was used for breeding them. 

This was a door opener for an increasing number of patents: Already in 2016, the EPO, for example, granted patents on barley plants, derived from random mutagenesis. Since that companies file more and more patents on genes and randomly generated as well as natural occurring genetic variations. These patents also get granted and include all plants (and animals) inheriting those genes, no matter if derived from native populations or bred varieties, from crossing and selection, random mutations or genetic engineering. 

Recent examples for patent applications on biological diversity, blocking plant breeding: 
(1) Patent applications filed by Syngenta /ChemChina cover any usage of thousands of genetic variations (called single nucleotid polymorphism, SNPs) from food plants such as soy and maize which occur naturally and for example can enhance the plants resistance to plant pests (WO2021000878, WO202103391, WO2021154632, WO2021198186, WO2021260673). In most cases, the relevant genetic variations were identified in wild relatives of the domesticated varieties and introduced by crossing and selection. 

The company claims the usage of the described gene variants for all breeding purposes and all plants inheriting the genetic variations, as derived from any breeding activities. In the patent, techniques of genetic engineering (including the application of the gene scissors CRISPR/Cas) are mentioned as well as traditional methods for plant breeding, such as screening for the gene variations of interest and further crossing and selection. Claimed as invention are all resulting plants, their seeds and their harvest. 

In effect, other breeders are threatened by major legal uncertainties. For example, it will hardly be possible to find out if soy which show improved resistance against Asian soy rust are inheriting some of the around 5000  SNPs listed in the patent application WO2021154632. Therefore, breeders can no longer use the existing plant varieties for further breeding. They even can not make use of the populations of wild relatives of soy for breeding because all usages of the relevant genes are covered by patents. In effect, these patents are likely to become a non-permissive jungle for all other plant breeders. 

(2) Another drastic example is breeding of tomatoes with resistance to a virus called Tomato Brown Rugose Fruit Virus (ToBRFV, also called Jordanvirus). In this case, several companies are claiming various genomic regions as identified on the chromosomes of tomatoes. For example, chromosome 11 of the tomato, is targeted by ten patent applications stemming from five companies (such as Bayer/ Seminis, BASF/Nunhems and Rijk Zwaan), claiming similar genomic regions and also genetic combinations of which some are overlapping. All tomato plants inheriting these genetic variations, derived from any breeding activities, are claimed as invention. The genetic variations claimed in the patent do naturally occur and especially are found in wild species of tomatoes. 

[bookmark: __DdeLink__21391_1708106994]Conventional breeders which aim to provide tomato varieties with resistance to the virus, in many cases, will not know about the genotype of their plants. To avoid patent infringement cases, they would have to analyse around a dozen patent applications and screen for all genetic variants described therein. They may have to ask for around a dozen of license contracts. In many cases, the breeders will come to the conclusion that they can not breed any of such tomatoes without expensive patent attorneys and comprehensive laboratory analyses. 

This results in ‘over-patenting’and is effectively blocking the access to the biological material needed for breeding for the desired virus resistance by traditional methods. Consequently, legal uncertainties and the threat of expensive legal battles are likely to prevent breeders from generating the urgently needed tomato varieties, except a few big companies. 

So far, without patents, under the plant variety protection system, all breeders could freely use all existing varieties to produce a new and better plant variety. This driver for innovation will now come to an end with thickets of patent applications on the genome of food plants. 


Recently granted patents on biological diversity, blocking plant breeding for climate change adaption: 
(1) An recent example to show how the EPO is using the legal loopholes to grant patents on conventionally bred plants, is EP 2440664, which was issued in April 2022 for company BASF/ Nunhems. Claimed are tomato plants with an improved drought tolerance as well as their fruits and seeds. The relevant genetic information for example was detected in wild relative species of tomatoes. 

Specific gene variations were selected, the repective plants crossed and further selected, to establish the trait in varieties which can be marketed. The patent covers all plants with the desired characteristics, no matter in derived from conventional breeding or genetic engineering. 

Climate change poses huge challenges, including the question how to adapt our food plants. Before this background, access to biological diversity which is needed for future breeding must not be controlled, hampered or blocked by patents. 

(2)  In April 2022, the EPO anounced to grant Patent EP2961263 for Bejo Zaden. It claims lettuce (Latuca sativa) which inherits genes from a wild relative Latuca species which can improve resistance to downey mildew. The plants are derived from crossing and selection. According to a database from industry (Pinto) this single patent concerns more than 100 conventionally bred varieties. The same database also shows that, in Europe, already more than 800 conventionally bred varieties are impacted by patents and around 120 of them by several patents in parallel. 


Legal background: 
The EU Patent directive 98/44 EC is decisive in this context. This EU regulation was integrated in the Implementing Regulations of the European Patent Convention (EPC) which is binding for the decision making of the EPO. 

As it can be concluded from its Recitals (1, 2, 52, 53) and Art.16, the EU directive is addressing the technical development of genetic engineering. There is a historical reason for it: Before the directive came into force, the EPO had been stopping the grant of patents on genetically engineered plants and animals (T356/93). This decision triggered a lot of pressure by industry which claimed genetically engineered organisms to be their inventions. Therefore, the EU directive can be seen as a reaction to this situation. However, at the same time, the directive does not provide any indication that the EU wanted to allow also for patents on conventionally bred plants and animals. 

There are two crucial legal provisions in the EU directive which are relevant in this context: 

(1) The directive, on the one hand, allows for patents on technical inventions which concern plants and animals. For example, Art. 4 (2), allows for patents “if the technical feasibility of the invention is not confined to a particular plant or animal variety”. This addresses the possibility to transfer isolated genes from one organism to another, by the techniques of genetic engineering.

At the same time, Art. 4 (1) of the EU directive as well as Art. 53 (b) of the EPC prohibit patents on conventional (“essentially biological”) breeding of plants and animals. 

Therefore, in decisions of the Enlarged Board of Appeal (G2/07 and G1/08) it is made clear that “genetic engineering techniques applied to plants which techniques differ profoundly from conventional breeding techniques as they work primarily through the purposeful insertion and/or modification of one or more genes in a plant are patentable”, while traits which are “the result of the mixing of the genes of the plants chosen for sexual crossing” are not a technical invention. However, the EPO, despite the decisions G2/07 and G1/08, still considers random mutations as technical inventions. 

(2) Art. 3 (2) of the EU directive allows for patents on “biological material which is isolated from its natural environment or produced by means of a technical process (…) even if it previously occurred in nature.” This article, for example, allows for patents on genes isolated from the human body (see also Art. 5 of the directive). At the same time, plant genes that are in the context of a plant cell, a plant species or a family of plant species (which can be crossed with each other), can not be considered as ‘isolated from its natural environment’.

However, the EPO grants patents on all usages of genetic variations as identified in plants and animals as well as on all plants and animals which are derived from breeding activity and are inheriting the genes. The EPO ignores that, in context of plant and animals there are specific provisions, such as Art. 4 of the EU directive and Art. 53(b), EPC) that make it necessary to restrict the scope of patents to specific technical applications. 

Conclusions
Patents create monopolies: If patents on plants and animals are granted, all other breeders can be blocked from using it for breeding of new varieties or are getting dependent by license contracts. In many cases, the patents also cover the use of the harvested plants for food production. 

As shown in the overview of patent applications provided in this report, several companies actively try to exploit existing legal loopholes to claim conventionally bred plants as their invention. Companies, as well as the EPO, are seeming systematically to obscure the distinction between conventional breeding and genetic engineering. All plants (or animals) with the characteristics described in the patent, are claimed as an invention, no matter if derived from genetic engineering or conventional breeding. 

This strategy is a major cause of problems in regard to the scope of patents: patents granted on plants (or animals) derived from technical processes may encompass plants (or animals) sharing the same genetic characteristics obtained from conventional breeding. This means that, even though they are not deemed patentable, plants (or animals) derived from essentially biological methods for breeding may still fall under the scope of a patent. 

If this development is not stopped, continued legal uncertainties and ongoing legal challenges will disable the future of any traditional plant breeding. The consequences will also impact the future of food and agriculture as well as the livelihood of many people, including people from regions in the global south. These are risks that could be further intensified and escalated by ongoing climate change. 

As a result, a handful of large corporations will acquire far-reaching control over our daily food production - they will decide what we eat, what farmers produce, what retailers sell and how much we all have to pay for it. These developments will also have consequences for the Global South. 

In the face of ongoing food crises fostered by climate change, wars like in the Ukraine, and political instabilities in many regions, we should not allow property claims on biological diversity to, in addition, hamper breeding of our food plants. This would mean to add another major danger to food security and food sovereignty. 

[bookmark: __RefHeading___Toc99143_1207280500]Free the seeds! Save the future of our food! 
In its campaign, No Patents on Seeds! wants to safeguard the ‘freedom to operate’ for all European breeders, gardeners and farmers involved in conventional breeding, growing and conservation of food plants and farm animals. Access to biological diversity needed for further breeding must not be controlled, hampered or blocked by patents. 

This ‘freedom to operate’ is also the precondition for the future of 
    • diversity in the fields,
    • Farmers` rights,
    • choice for consumers and 
    • food security as well as food sovereignty. 

According to our analysis, there are three crucial areas that need to be changed to make current prohibitions of patents on conventional breeding of plants and animals effective:

1. Definition of “essentially biological processes”
It has to be made clear that the term “essentially biological processes” covers all conventional breeding processes, including random mutagenesis, as well as all individual steps in the process, such as selection and / or propagation.

2. Definition of ‘products’ used or derived from breeding
It has to be made clear that all ‘products’ used in or emanating from ‘essentially biological processes’ are captured by the exclusion from patentability, including all plant/animal parts, cells and genetic information.

3. Limiting the scope of protection
In the context of plant and animal breeding, the EPO must not grant “absolute product protection”, which enables a patent on a plant or animal derived from a technical process to be extended to all conventionally bred plants with the same traits.

No Patents on Seeds! has started a petition calling for an international conference. The organisation is demanding that a ministerial conference of the contracting states of the EPO is held within one year, with the aim of taking effective measures to stop patents being granted on conventional plant and animal breeding. In addition to stopping patents on processes of crossing, selection, usage of natural occurring genetic variations or random mutations, No Patents on Seeds! is also calling for a prohibition on extending the scope of patents granted on genetic engineering techniques to plants and animals derived from conventional breeding. 
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