Future of plant breeding under threat in Europe 

Current interpretation of patent law does not stop patents on conventional breeding 
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This report gives an overview on patent applications and patents granted that concern conventional plant breeding in Europe. Within last decade, a growing number of patent have been filed on conventionally bred plants for food production such as broccoli, tomatoes, melons, spinach, lettuce, maize, wheat and barley. There are mostly international companies originating from the agrochemical sector filing these patents such as Bayer, BASF, Syngenta and Corteva, but also some traditional breeders like Rijk Zwaan and KWS. No Patents on Seeds!  considers these patents as a violation of European Patent law that prohibits patents on plant varieties and conventional breeding. 

According to Article 53 (b) of the European Patent Convention (EPC) plant and animal varieties as well as conventional breeding are excluded from patentability. However, the EU, in 1998, adopted the Directive 98/44 on the legal protection of biotechnological inventions (EU patent directive).
This directive, for the first time, allows for patents (only) on inventions that concern genetically plants and animals. However, for plants and animals derived from conventional breeding, the prohibitions under Article 53 (b) are still in force. 

The strategy of the companies 
To achieve patents on conventionally bred plants, in many cases, the companies introduce a wording into the patents that insinuates the application of genetic engineering processes. However, by taking a closer look to the patents provided in the report, in most cases, these technical methods were not applied and, in any case, they are not necessary to achieve the desired plants. 

Most patent applications that concern conventional breeding are claiming plants inheriting specific gene variants. A typical patent application starts with a claim on plants described by a trait and a specific genotype, no matter which method was used to generate the plants. In addition, seeds, progeny and harvest are claimed as well. 

Reading the examples given in the patent descriptions, it becomes evident that methods such as selecting gene variants from existing plant populations and searching for random mutations are decisive for the production of the plants as claimed. In many cases, technical processes such as transgenesis and new genomic techniques are mentioned, while in real, the plants as claimed, are established by conventional breeding. 

The strategy behind these patents is to escape the prohibition of Art 53 (b). The companies now try to establish claims on the biological resources (gene variants) needed by all breeders. In consequence, the genes (their variations and all plants (inheriting them) resulting from further breeding are claimed as invention. 

Patent applications claiming thousands of gene variants
In 2022, around 100 patent applications were identified that concern conventional plant breeding. In many cases, these patent applications claim genetic variations called ‘single nucleic polymorphisms’ (SNPs). Such polymorphisms, which may be associated with favourable biological effects, can be found in most genes within each species. SNPs can confer desired plant characteristics such as higher tolerance to plant diseases. The relevant genetic variations are frequently found in native populations that are crossed with the commercial varieties. For example, in 2022, a patent application of the company Syngenta/ChemChina was published which claims around 45.000 SNPs in wild relatives of soybeans as their invention (WO2022173659). 


Patent granted for KWS on cold tolerant maize (EP 3380618) 
In 2022, more than 20 patents were granted that concern conventional plant breeding. One patent granted in 2022 is EP 3380618 for company KWS. The maize claimed in the patent was detected in existing maize lines that were known to show tolerance to colder climate conditions such as in northern Europe. The genome of the plants was analysed and so-called marker genes (gene variants) were identified that can be used for screening and selecting of the desired traits. Further crossing and selection was performed to see if the marker genes and the intended trait (cold resistance) are inherited together. 

Interestingly, also tools like CRISPR/Cas are mentioned in the description of the patent. However, these new genomic techniques were not applied and they are not necessary to achieve the plants which are already existing in nature. Thereby, this case is in line with other patents and patent applications showing that CRISPR/Cas, within the patent system, often is abused as a tool to appropriate the genetic resources of biological diversity that is needed for traditional plant breeding. 

It has to be assumed that plants with the described genotype and phenotype are present in several plant varieties on the market. In effect, this patent claims the future usage of all plant material as described as the monopoly of the patent holder. If the patent holder wants, he can stop all other breeders from producing and market new varieties as it is guaranteed under the breeders privilege. 

This problem for future breeding even may concern the own varieties of the other breeders if, in previous breeding processes, any plant material was used as described in the patent. The only way to escape this problem would be license contracts with the patent holder, which will create new dependencies and additional costs and end the freedom to operate for breeders. 

In effect, access to the biological resources needed by other breeders to develop new maize varieties with cold tolerance is hampered or even blocked by this patent. Therefore patents like this are a threat to all breeders active in the field, which rely on the freedom to operate the existing varieties to produce new varieties being adapted to present and future challenges. Beyond that, also farmers and our future food security and food sovereignty can severely be impacted. In many cases, the patents also cover the use of the harvested plants for food production. 

The global impact of patents on seeds
Patents granted on genes, seeds and food represent one of the biggest risks to global food security and regional food sovereignty. 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 development will also have consequences for the Global South, where many countries have adopted legislation to allow patents on seeds. Previous findings[footnoteRef:2] indicated that 75 of the 126 countries in the Global South for which data were available, are ready to allow the patenting of plants, or parts thereof. Many such patents have already been identified. This could threaten food sovereignty in these countries as well as traditional regional production, propagation and seed exchange.  [2: 	https://onlinelibrary.wiley.com/doi/full/10.1111/jwip.12143] 


The patents have 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. 

In consequence, patents on processes including crossing and selection, the use of naturally occurring or randomly generated genetic variations have to prohibited as well as the extension of patents on genetically engineered plants onto plants and animals (and the respective varieties) generated by conventional breeding. 

Correct interpretation of the EPC should be implemented as soon as possible by a simply majority vote in the Administrative Council of the EPO, which meets four times a year. In addition, national legislation of the contracting states  of the EPO should be adopted with a correct interpretation of patent laws.  A first model law was established in Austria, in 2023. Article 2, para 2.3. reads (own translation): “A process for breeding of plants or animals is essentially biological, if it is exclusively based on natural phenomena such as crossing, selection, non targeted mutagenesis or random genetic variations that occur in nature.”[footnoteRef:3] [3: 	https://www.parlament.gv.at/gegenstand/XXVII/ME/229?selectedStage=100 ] 
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