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Reasons for opposition: 

1. The patent is violating the prohibitions of Art. 53(b) EPC regarding patents on plant varieties and essentially biological processes for breeding.

2. The plants as claimed are not new and therefore the patent is violating Art. 52 (2), EPC.

3. The patent is violating Art. 83 because the marker genes as listed do not provide sufficient information to identify the maize as claimed. 

4. The patent is a violation of Art. 53 (a) because it hampers further plant breeding we need for our future


Background: 
KWS detected the maize with cold resistance in existing maize lines that were already known to show tolerance to growing 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. 

In addition, random mutagenesis was applied to see if these gene variants also can be achieved by this method (which is not surprising). Thus, to raise the impression of a technical invention, in the examples, random mutagenesis was introduced ‘on top’. However the results from random mutagenesis are largely impacted by the biological mechanisms in the cells, they are not predictable and not targeted. Therefore, from the perspective of patent law, random mutagenesis is fundamentally different to the technical processes used in genetic engineering (genome editing). 

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 (see also last report, link) showing that CRISPR/Cas, within the patent system, is abused as a tool to appropriate the genetic resources of biological diversity that is needed for traditional plant breeding. 

All in all, no targeted technical methods were applied and they also are not necessary to achieve the maize with cold tolerance. In the patent, it is made explicit that conventional breeding and usage of the existing biological diversity is the real nature of this ‘invention’: On page 27, in a short summary of the examples, it is stated that further crossing and selection is sufficient to achieve the desired plants. It is also explained that, within the existing breeders gene pool, the majority of plants (86 % of the plants used as female part in hybrid breeding) already inherits the desired gene variants. Nevertheless, the EPO granted a patent to KWS that comprises the usage of these gene variants as well as all maize plants derived from breeding with the gene variants in future. 

In summary, the patent is not only a violation of Article 53 (b) (prohibition to grant patents on plant varieties and non-technical methods for breeding) but it is also not new and not inventive. This example shows how the EPO is intentionally ignoring the differences between conventional breeding and genetic engineering. This undermines and exempts the existing prohibitions in patent law, which only allows the patenting of technical inventions. 

The example of the patent on cold-resistant maize (EP 3380618) also shows the detrimental effects of these patents can largely impact the activities of traditional breeders which no longer can use the existing varieties on the market to produce new and even better plant varieties. The impact of this patent is also relevant for organic maize breeders: Since in many cases, KWS varieties were used for further breeding of maize varieties to be grown in conventional as well as in organic agriculture, it is likely that also future breeding with some of these varieties can be within the scope of the patent. 



1. Violation of Article 53(b) 

Claim 1 reads (in essence): “A chill-tolerant maize plant or a portion thereof, comprising a first chromosomal interval (…)  which comprises an endogenous chill tolerance- conferring nucleic acid, (…) “. 

Claim 4 is independent from Claim 1 and reads (in essence): “A method for the selection of a chill-tolerant maize plant, comprising the steps of: i. identification of a chill-tolerant maize plant comprising a first chromosomal interval (…) which has an endogenous chill tolerance-
conferring nucleic acid (…)”. 

These claims are not directed to genetically engineered plants which could be regarded as a biotechnological inventions under EU Directive 98/44 or Rule 27. Thus the exceptions from the prohibitions of Article 53 (b) do not apply. 

Therefore, the opposition division has to examine whether the patent comprises plant varieties and / or essentially biological methods for breeding. This examination shows that both provisions of Art 53 (b) were violated by the grant of the patent. 


1.1 The exemptions of EU Directive 98/44 and Rule 27 can not be applied
According to Article 53 (b) of the European Patent Convention (EPC) plant and animal varieties as well as conventional breeding are excluded from patentability. It reads: “European patents shall not be granted in respect of: […]  (b) plant or animal varieties or essentially biological processes for the production of plants or animals (...)”. Until 1998, this prohibition was interpreted in a way that no patents on plants animals could be granted, even in case, they were genetically engineered (T356/93). 

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 on inventions that concern plants and animals. While the prohibitions of Article 53 (b) are repeated, now, an exemption of the prohibition is introduced. Article 4 (1) and (2) of the EU patent directive reads: 
“1. The following shall not be patentable:
(a) Plant and animal varieties;
(b) Essentially biological processes for the production of plants or animals.
2. Inventions which concern plants or animals shall be patentable if the technical feasibility of the invention is not confined to a particular plant or animal variety.
3. Paragraph 1(b) shall be without prejudice to the patentability of inventions which concern a microbiological or other technical process or a product obtained by means of such a process.”

Rule 27 of the Implementing regulations integrates Art 4.2 of the EU Patent Directive. It reads: 
“Patentable biotechnological inventions
Biotechnological inventions shall also be patentable if they concern:
(a) biological material which is isolated from its natural environment or produced by means of a technical process even if it previously occurred in nature;
(b) plants or animals if the technical feasibility of the invention is not confined to a particular plant or animal variety;
(c) a microbiological or other technical process, or a product obtained by means of such a process other than a plant or animal variety.”

These exemptions from the prohibitions have to be put into context in order to clarify their scope. As the title of the Directive 98/44 (Legal Protection of Biotechnological Inventions), and e.g. the wording of the Recitals 52 and 53 of the Directive show, it was not the legislator’s intention to allow the patentability of processes and products obtained from conventional breeding. 
At the time, when the Directive was being discussed, and voted on in the EU Parliament, the European Patent Office (EPO) had stopped granting patents on genetically engineered plants and animals because of the decision T356/93 published in 1995. This decision was harshly criticised by industry. Thus, in adopting Directive 98/44, the EU wanted to pave the way for plant-related inventions in the context of genetically engineered plants and animals (see document D1).
Indeed, the EU Directive led to a significant shift in current practice at that time. It was only after the Directive was adopted and became an integral part of the new Implementing Regulations of the EPC in 1999 that further patents on plants and animals derived from genetic engineering were granted.
On the other hand, it has to be concluded, that all processes in conventional breeding as well as all products (plants, animals, plant varieties, their characteristics, their genetic components, seeds, breeding material) are still fully excluded from patentability under Art 53 (b). 


1.2 The plants as claimed are plant varieties
As aforementioned, Article 4.1 (a) of the EU patent directive 98/44 prohibits patents on plant varieties while Article 4.2 allows patents on inventions concerning plants or animals if the technical feasibility of the invention is not confined to a particular variety. 
Article 4.2 provides the main justification for the European Patent Office (EPO) to currently grant patents on plants and animals derived from genetic engineering. This exemption from the exclusion of Article 53 (b) is also part of the Implementation Regulation of the European Patent Convention, as established in Rule 27. This legal approach was used in the G1/98 decision made by the Enlarged Board of Appeal, which is seen as the precedent case for the patenting of genetically engineered plants and animals under the EPC, ruled upon shortly after the inclusion of the EU Directive 98/44 in the Implementation Regulation of the EPC. 
However, in the field of conventional breeding, the exemption (Art 4.2 of 98/44) from the prohibition of Article 53(b) cannot be used to allow patents on all plants and animals for several reasons: 
(1) As a general rule, this exemption cannot be applied to conventional breeding, since the whole rationale of the EU Directive is directed to “biotechnological inventions” and thus to the field of “genetic engineering” (see point above). 
(2) If the “technical feasibility” (which should not be confined to a particular plant variety to fall under patent protection) is put in context of the processes for genetic engineering, which enables the technical insertion and transfer of DNA sequences also beyond the boundaries of species, the exemption from the exclusion (Art 4.2, from 98/44) develops a specific meaning. However, in conventional breeding most plant characteristics can be transmitted to any other variety within the same species, just by further breeding, without using a specific technology. As a result, the criterion retained in Article 4.2 (98/44) and applied by the EPO to restrict the exception to patentability, does not have a specific technical meaning in the context of conventional breeding and can not be used as a legal basis to grant patents. 
To summarise, the criterion of “confinement of the technical feasibility of the invention to a particular plant or animal variety” can not be applied in the field of conventional breeding. If the provisions of Article 4.2 of EU Directive 98/44 would be applied to plants derived from conventional breeding in the same way as they are applied to genetically engineered plants, the prohibition of patenting plant varieties will become meaningless. 
Therefore, in the case of conventionally bred plant and animal varieties, the prohibition of Article 53 (b) is not limited by Article 4.2 of the EU patent directive. Consequently also, the ‘exemption to prohibition’ as established in Rule 27 (b) (EPC) can not be applied in the case of conventionally bred plants.

This has large impact on the examination of patents in the field of conventional breeding. The definition of plant varieties as provided by the EPC. Rule 26 (4) reads: “‘Plant variety’ means any plant grouping within a single botanical taxon of the lowest known rank, which grouping, irrespective of whether the conditions for the grant of a plant variety right are fully met, can be: (a) defined by the expression of the characteristics that results from a given genotype or combination of genotypes, (b) distinguished from any other plant grouping by the expression of at least one of the said characteristics, and (c) considered as a unit with regard to its suitability for being propagated unchanged.” 

It can not be denied that cold tolerant maize plants as claimed in EP 3380618 are fulfilling this definition. Therefore, the claims 1-3 of the patent as granted are in contradiction to the EPC and have to be revoked. 


1.3 The patent claims essentially biological methods
As can be seen from the history and the context of the technical development (above), it is evident that EU patent directive 98/44 would not have arisen without the (at that time) new methods of genetic engineering. This technology has for the first time allowed direct and technical insertion of a trait into the genome of plants and animals. This is also reflected in decisions of the Enlarged Board of Appeal which is the highest legal decision making body of the EPC. 
In its G2/07 and G1/08 decisions, the Enlarged Board of Appeal of the EPO  emphasizes the fundamental differences between genetic engineering and methods for conventional breeding. In order to assess whether a process is eligible for patent protection, the Enlarged Board of Appeal provides the following considerations: “This is the case, for example, for 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 (cf T 356/93 supra). However, in such cases the claims should not, explicitly or implicitly, include the sexual crossing and selection process.” (emphasis added)

Consequently, in the headnote of the decisions G2/07 and G1/08, the decisive criteria is defined as technical step that allows the direct insertion of a trait (emphasis added): “3. If, however, such a process contains within the steps of sexually crossing and selecting an additional step of a technical nature, which step by itself introduces a trait into the genome or modifies a trait in the genome of the plant produced, so that the introduction or modification of that trait is not the result of the mixing of the genes of the plants chosen for sexual crossing, then the process is not excluded from patentability under Article 53(b) EPC.”

Accordingly, what is needed to overcome the prohibition in Article 53(b) is a technical step within the process that directly and purposefully establishes a desired trait (defined phenotype) in the genome, and makes it therefore fundamentally different to methods of conventional breeding. In this regard, a clear distinction between ‘essentially biological’ processes (conventional breeding) and technical inventions (methods of genetic engineering) can easily be made, as shown below: 

(1) Essentially biological processes:
Conventional breeding starts from a broad range of genetic diversity, followed by further crossing and selection. If methods such as irradiation are used for random mutagenesis, this does not change the overall process: In general, physico-chemical mutagenesis just triggers genomic changes in a non-targeted way to enhance genetic diversity in the plant material, which is needed for further steps of crossing and selection. Therefore, to establish a desired trait after random mutatgenesis, the process will always, explicitly or implicitly, include sexual crossing and selection processes. Furthermore, the results of these processes are technically not determined or predictable, but largely impacted by the biological processes in the cells.[footnoteRef:2] In conclusion, by introducing a step to trigger random mutations, the overall process still cannot escape the prohibition in Article 53(b). There is no doubt that, in light of the G2/07 and G1/08 decisions, such processes must still be considered ‘essentially biological’.  [2: 	 See for example: Monroe G., et al. (2022) Mutation bias reflects natural selection in Arabidopsis thaliana. Nature, https://doi.org/10.1038/s41586-021-04269-6   ] 


(2) Technical inventions:
On the other hand, technical methods of genetic engineering involve the insertion of additional DNA sequences or the usage of biotechnological mutagens, and therefore allow the direct and targeted change of specific genes in the genome. These techniques not only result in alterations of the genome, but enable direct introduction of defined biological characteristics (phenotypes), so-called ‘traits’, in existing varieties. To achieve its goal, genetic engineering typically uses genetic constructs e.g. consisting of promotors, start and stop codons and gene sequences optimized for expression in the plant cells. Furthermore, genome engineering techniques can also introduce specific and targeted changes in the genome by using biotechnological mutagens, such as CRISPR/Cas. These techniques can typically eliminate the steps of crossing and selection needed to establish a desired trait. Therefore, these genomic techniques can be considered to fulfill the criteria of a technical invention as established in the G2/07 and G1/08 decisions, while processes using tools like irradiation, cannot escape the prohibitions in Article 53(b). 

In conclusion, in order to correctly apply the EU patent directive and its effects on the interpretation of the EPC, all exemptions to the exceptions to patentability of Art. 53(b) have to be contextualised within history and technical development (see document D1). The concept of ‘technical invention’ has to be defined with reference to the ability to directly insert a desired trait into the genome of a plant or animal with a targeted technical process. This is in line with a historical interpretation of the EU Directive 98/44 which was purposed to allow patents on transgenic plants and animals. 
In the case of Claim 1 and Claim 4, both are directed to the selection and production plants derived from essentially biological methods. In this context, headnotes 1 and 2 of the decision G1/08 and G2/07 have to be taken into account that read: 
“1. A non-microbiological process for the production of plants which contains or consists of the steps of sexually crossing the whole genomes of plants and of subsequently selecting plants is in principle excluded from patentability as being "essentially biological" within the meaning of Article 53(b) EPC.
2. Such a process does not escape the exclusion of Article 53(b) EPC merely because it contains, as a further step or as part of any of the steps of crossing and selection, a step of a technical nature which serves to enable or assist the performance of the steps of sexually crossing the whole genomes of plants or of subsequently selecting plants.” 

1.4 Summary of grounds for opposition under Article 53 (b)
The wording of the claims as well as the examples provided in the patent shows, that the plants and the method for their production or selection can not be regarded as biotechnological inventions. Therefore, the exceptions from the prohibitions of Art 53 (b) can not be applied. In result, the patent claims 1-6 are in contradiction to the EPC and have to be revoked. 


2. Grounds for opposition under  Art 52 (2), EPC
According to the patent description, the plants as claimed (claims 1-3) were existing before: 
as it is explained in the examples (page 23, [0088]) cold tolerant lines were the starting point for further phenotypical assessment and genotyping. Furthermore, on page 27, it is stated that the analysis of the existing breeding population showed that 86% of the existing dent population is inheriting the described allels. 

Since KWS is active in breeding and marketing of cold tolerant varieties since many years, it has to be assumed that the genotype which is present in the breeding population of KWS also can be found  in many varieties that are already on the market and publicly available. 

Since Claim 1 is comprising all maize plants with the desired allelic combination, also these already existing plants and plant varieties are within the scope of the claims. 

Therefore, the plants as claimed are not new and can not be regarded as a technical invention but just are a non-patentable detection. 

3. Grounds for opposition under  Art 83, EPC
The characterisation of the plants as claimed and the methods used for their detection is based on genetic information which is considered a QTL. Several markers are listed with several options for relevant alleles that maybe be helpful to distinguish the plants. The tests that have to be carried out to identify the desired plants is complex an based on unclear terminology and wording, such as in Claim 1 which is based on the a large number of technical details which not all of them seem to be useful nor necessary nor sufficient and might be used alone or in combination reads: 

“(…) nucleic acid, wherein the chill tolerance-conferring nucleic acid comprises a nucleic acid sequence selected from the group consisting of 
a) a nucleic acid sequence with SEQ ID NO: 29,
b) a nucleic acid sequence which has at least 98% identity with a sequence from a),
c) a nucleic acid sequence which differs from a nucleic acid sequence according to a) in accordance with the degeneracy of the genetic code,
d) a nucleic acid sequence which codes for a protein with SEQ ID NO 30,40
wherein a T is at the marker position ma59778s31, a T is at a marker position ma59778s32, a C is at the marker position ma59778119, an A is at a marker position ma52594s01 and a G is at a marker position ma20205s01, or wherein a C is at the marker position ma59778s31, a T is at a marker position ma59778s32, a C is at the marker position ma59778119 and an A is at a marker position ma52594s01; and wherein the marker positions with reference to the maize line B73 AGPv2 are as follows: ma59778s31= 37263172 bp, ma59778s32 = 37296672 bp, ma59778119 = 37297901 bp, ma52594s01 = 58033711 bp and ma20205s01 = 156998152 bp.” 

Claim 4 is using the same technical elements, however in a slightly different order. 

In preparation for this opposition, we were cooperating with maize breeders and a laboratory that are well experienced in genome analysis, to find out if the technical description is sufficient to enable breeders (which are the experts in the field) to identify the desired traits within a given gene pool. However, the laboratory, as well as the breeder, were not able to identify the relevant plants. The experts involved were also not able to identify other laboratories or breeders that could provide any such services. Some other experts we interviewed found the way how the technical elements are presented confusing and not suited to be applied in practice. 

Therefore, the patent does not overcome the requirements of Art 83, since it does not enable the experts in the field to identify the plants as claimed in a given gene pool under realistic conditions.  


4. Grounds for opposition under Art 53 (a), EPC
As described above, the plants as claimed are already existing within the gene pool of breeders. Furthermore, coming form the market position and the varieties sold by the patent holder, 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. All other breeders have to stop further breeding to produce and market new varieties as it is guaranteed under the breeders privilege. This problem evenmay concern their own varieties if, in previous breeding processes, any plant material was used as described in the patent. 

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 this patent is 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. 

Thus, patents on natural biological resources which are needed for future food production, can not be accepted from the perspective of ordre public or morality in Europe. 


Further documents:

D1: Correct legal interpretation of Article 53(b), EPC, within the context of the EU patent directive 98/44
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