4. The effects of disclaimers and the definition of essentially biological processes
In June 2017, the Administrative Council of the European Patent Office (EPO) decided that patents on conventionally-bred plants and animals would no longer be granted: the new Rule 28(2) was introduced into the Implementing Regulations of the European Patent Convention. At the same time, the EPO examination guidelines requested that a disclaimer should be used to exclude plants and animals derived from essentially biological processes. The examination guidelines state that “if a technical feature of a claimed plant or animal, e.g. a single nucleotide exchange in the genome, can be the result of both a technical intervention (e.g. directed mutagenesis) and an essentially biological process (a natural allele), a disclaimer is necessary to delimit the claimed subject-matter to the technically produced product.” On the other hand the guidelines also state: “Both targeted mutation, e.g. with CRISPR/Cas, and random mutagenesis such as UV-induced mutation are such technical processes.” These statements appear to be contradictory and create legal uncertainty in regard to the patentability of patents, such as WO2021154632 (page 20). It is not clear how the SNPs described in the patent could, for example, be distinguished from those triggered by sunlight (UV-induced mutations). In many cases, if screening is used to identify random mutations and gene variants, it will be impossible to identify the exact process which led to their emergence. This is, however, not the case if a trait is introduced in a targeted way using technical means, and where only those traits (originally) derived from such technical interventions are covered by patents. 

While the examination guidelines also state that “thus transgenic plants and technically induced mutants are patentable, while the products of conventional breeding are not”, a meaningful definition of essentially biological processes (conventional breeding) is lacking. Instead, document CA/56/17, which is used to interpret Rule 28 (2), appears to intentionally confuse the relevant differences between genetic engineering and conventional breeding (see also page 14). Thus, if a disclaimer is added, its meaning and effect will create uncertainty. What is largely missing is a meaningful distinction between technical processes (such as the targeted insertion of a new trait) and essentially biological processes (such as random mutations and gene variants in conventional breeding). 

In addition, the Enlarged Board of Appeal, i.e. the highest legal body of the EPO, declared in its G3/19 decision that Rule 28(2) (and the disclaimer) would only be applied to patent applications filed after 1 July 2017. Therefore, in regard to Rule 28(2), there is very little existing case law. Prior to decision G3/09 being published, the EPO only included disclaimers in patents for a short period of time: , several patents requiring a disclaimer were granted and approved under Rule 28(2) between July 2017 and the end of 2018. After that, i.e. in December 2018, the EPO stopped further decision-making under Rule 28(2) until G3/19 was published in 2021. In this time (July 2017 until December 2018), several patents were, e.g. granted to Enza Zaden, covering plants inheriting genes originally detected in model plants which were supposed to improve resistance to plant pathogens (see Figure 10). These granted patents cover all plants derived from further breeding and those inheriting the described genes, regardless of whether they were found in nature, triggered by random mutations or created using targeted technical means (see, for example, EP2455479 claim 1). The EPO did not include disclaimers in these patents. In another case, a disclaimer was added to a patent held by Carlsberg after an opposition was filed. While the barley plants covered by the patent were derived from random mutagenesis and regarded as a patentable invention, the disclaimer stated this patent would only be valid “with the proviso that the barley plant has not exclusively been obtained by means of an essentially biological method.” However, this disclaimer had no effect in regard to the barley plants with random mutations claimed by Carlsberg. 

In June 2022, a patent was granted for German Company KWS (Kleinwanzlebener Saatzucht). EP3560330 is covering maize with improved digestibility. The patent claims plants derived from random mutations as well as from genetic engineering. In addition it claims the usage of naturally occurring gene variations for screening and selecting the plants within the process of conventional plant breeding. This patent is a precedent: It is the first patent which was granted on a patent application filed after July 2017. According to the decision G3/19, rule 28(2) had to be applied in this case. Indeed, a disclaimer was introduced (in claim 3), but it only has some limited effect: the patent still covers randomly mutated plants and the usage of genetic variations for the screening and detection of plants within the process of conventional plant breeding. Thus the patent as granted, is not confined to genetic engineering, but is also impacting conventional breeding of the respective plants. 

[bookmark: _GoBack]In the most recent patent applications (Table 2), it appears that the industry is now using a specific strategy to escape Rule 28(2). These newer patents no longer refer to processes applied in plant breeding, but simply claim gene variants and all of their usages, e.g. in screening, selection, crossing, genetic engineering (including genome editing) and further breeding. In a pharmaceutical context, patents on genes are granted if they are isolated from their natural setting, such as those from human cells (based on Article 3 of the EU patent directive). Companies in the field of plant breeding now seem to be following a similar strategy: the patents do not claim the gene variants in native plants (such as wild relatives of a domesticated species), but claim its usages in future plant breeding. The companies are trying to establish the idea that if patents are granted on the use of gene variants in plant breeding, the exclusions in regard to essentially biological processes are no longer relevant. This strategy could completely undermine the prohibitions in article 53(b) and rule 28(2). 

The current legal uncertainty requires political decision-making to draw a clear line between technical inventions and usage of random mutations and gene variants. In 2017, the legal and biological differences between conventional breeding and genetic engineering became confused when the CA/56/17 document was issued and used to interpret Rule 28 (2) (see also page 14). This now needs to be corrected. Otherwise, patents such as those listed in Table 2 and Figure 8 might be granted in future. will most likely be granted. Even if some of them are rejected or disclaimers are inserted, the prevailing legal uncertainties will delay, hamper or block plant breeding needed for, e.g. adaptation to climate change or resistance to plant pathogens. A crucial step in excluding these patents is an adequate definition of essentially biological processes, which includes all usages of random mutations and spontaneous gene variants. Only if such a definition is introduced, can there be any meaningful restriction to the scope of the patents. 




