The patent applications of KW
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Since 2010, KWS has been filing more than 100 patent applications at the World Intellectual Property Organisation (WIPO) in Geneva or also directly at the European Patent Office (EPO) in Munich which claim plants and seeds as an technical invention, many of them focusing on plants derived from Old GE (transgenic plants) or New GE.  Several of these applications are comprising and impacting conventional plant breeding. The number of such applications have significantly increased within last years. 

Many patent applications on conventional breeding (see table 1) of KWS are following the same approach: Claimed are gene and gene variants as detected by KWS and occurring naturally or may also be triggered by random mutagenesis. All usages of these gene variants are claimed (screening, selecting,  breeding, with and without GE), as well as all plants inheriting produced by these methods and inheriting the the genes, no matter if the plants are genetically engineered or not. 

The claimed breeding characteristics are concerning important traits such as resistance to plant pathogenes, virus, fungal diseases, pest organisms such as nematodes or tolerance to extreme climate conditions (see table 1). 

Table 1: International patent applications of company KWS claiming plants, seeds and genes, with and without genetic engineering (2017-2022)
	
	WO/PCT
	Content
	EP Status

	1. 
	WO2017072304
	Beet having inhibited bolting
	EP3368677

	2. 
	WO2017089601
	Cold tolerant plant
	EP3380618, granted 

	3. 
	WO2017174406
	Cereal with pathogen resistance 
	EP3439463 

	
	Rule 28 (2) has to applied for the following applications

	4. 
	WO2018029300
	Virus resistance to Rhizomania in beet 
	EP3497223  

	5. 
	WO2019038326
	Fungal resistance in crop plants
	EP3673051

	6. 
	WO2019038339
	Fungal resistance in crop plants
	EP3673052
EP3447135

	7. 
	WO2019206927   
	Digestabilty in maize
	EP3560330, granted
EP3784030 

	8. 
	EP3696188
	Resistance to fungal disease cercospora 
	

	9. 
	WO2020053313
	Resistance to necrotic yellow vein virus in beet 
	EP3849999 


	10. 
	WO2020169178
	Resistance to fungal disease cercospora 
	EP3927724

	11. 
	WO2020178215
	Pathogen resistance in crop plants 
	EP3931333

	12. 
	WO2020229533
	Drought tolerance in maize 
	EP3969607

	13. 
	WO2021074367
	Resistance to plant diseases by downregulation of repressor genes 
	EP4045522

	14. 
	WO2021058734
	Repression of promotor genes 
	EP4034649

	15. 
	WO2021116448
	Increased cold or frost tolerance in a plant 
	EP4073090

	16. 
	WO2021123396
	Resistance to Northern Leaf Blight (QTL) in maize 
	EP4077736

	17. 
	WO2021231467
	Resistance to stalk rot in maize
	not yet available 

	18. 
	WO2022013268
	Resistance to Northern Leaf Blight in maize 
	not yet available 

	19. 
	WO2022037967
	Resistance to fungal disease cercospora in beet and spinach 
	not yet available 

	20. 
	WO2022090264

	Resistance to fungal disease in Brassica plant
	EP3992297   

	21. 
	EP3567111
	Resistance to nematodes of the genus Heterodera
	




The biological characteristics described in these patents can be achieved by conventional breeding and non-targeted random processes, but also may be ‘imitated’ be genetic engineering. If these patents are granted, they are not restricted to genetic engineering, but also comprise conventional breeding. In fact, these patents, even primarily target conventional breeding. The content and the scope of the patents (patent applications) will be exemplified in two cases. 


Case study 1: Patent application on sugar beets with resistance to Cercospora beticola (leaf spot disease) 
Leaf spot disease is a fungal disease that affects beet and also other crop species such as spinach. KWS has filed two international patent applications claiming plants with increased resistance to the disease (WO2020169178 and WO2022037967 and further EP applications). KWS is obviously not interested genetically engineering the plants. For example, the company states about its beet varieties that have been made resistant to Cercospora: "This new tolerance was found in a large breeding population that KWS derived mainly from a wide range of wild beet material."[footnoteRef:2] KWS is selling several varieties with resistance to cercospora such as: INSPIREA KWS (France), FIAMETTA KWS and BLANDINA KWS (Austria), OTTAWA KWS and BENVENUTA KWS (Italy), INSPIREA KWS and BLANDINA (Germany). Further new varieties expected in 2022 are: LUDOVICA KWS, NOVATESSA KWS (Germany) and BLANDINA KWS for organic agriculture. [2: 	https://www.kws.com/de/de/beratung/saatgut/sortenwahl/sortenwahl-zuckerruebe/cr-die-neue-generation-cercospora-sorten/ (own translation) ] 


The methods applied: 
Both patents describe experiments that used CRISPR/Cas (new genetic engineering) and transgenesis (old genetic engineering) to achieve corresponding plants. But the patents are by no means limited to these genetic engineering techniques. Rather, the claims also claim plants in which the desired traits have resulted from random mutations, in particular by increasing the mutation rate and subsequent selections and crosses. While WO2020169178, in its examples only refers to methods of genetic engineering, while its patent claims also comprise conventional breeding. Patent application WO2022037967, in its examples, again describes methods for genetic engineering, but also shows how the desirable gene variants are discovered in wild beet species and bred into cultivated beet varieties via crossing and selection. These examples of processes are also typical of other patent applications listed in Table 1. Thus, the technical and legal differences between genetic engineering and conventional breeding are deliberately and systematically blurred. 

The claims: 
The patent applications claim various gene variants that can confer corresponding resistance. In addition, methods for identifying the plants (including via marker genes, but also phenotypically, i.e. assessing the degree of fungal attack) and also all plants carrying corresponding gene variants in their genome are claimed. The claims also concern the use of genes discovered in varieties or wild species of beets. Such claims are also typical for other patent applications listed in Table 1. Ultimately, the patent applications are by no means limited in their effect to specific technical processes. Such patent claims significantly limit the possibilities of breeders to use the existing genetic diversity for breeding new varieties.

Case study 2: Granted patent on breeding of maize with higher digestibility 
In June 2022, a patent (EP3560330) was granted to the KWS for maize with increased digestibility, regardless of whether the plants are bred using randomly mutated genes or generated by genetic engineering. The patent is particularly controversial because it was granted after the entry into force of the new Rule 28 (2) of the EPC, which actually prohibits patents on conventionally bred plants. 

The methods applied  
Again, the description of the patent includes various examples of applications with and without genetic engineering. The impression is raised that primarily genetic engineering methods are of relevance in this context. However, as is also clear from the description of the patent, the relevant gene variants were discovered in certain maize plants and bred into KWS' varieties by conventional breeding. 

The claims 
The patent claims, among others, plants with randomly mutated genes. The claims also cover the use of naturally occurring gene variants to select plants as part of conventional breeding. Thus, the granted claims are by no means limited to genetic engineering techniques. This patent can also significantly restrict, hinder or even block the conventional breeding of plants with the desired characteristics. 


The impact of the KWS' patents
Even if no genetic engineering was not used to generate KWS varieties, which are marketed as conventional seeds, KWS tries to cover the seed it sells with patent claims. This may block or hamper free plant breeding, which is in contrast guaranteed under plant variety protection (PVP) law. Until now, conventional plant breeders can use all varieties on the market to breed and sell even better varieties. This is allowed and intended according to the ‘breeders exemption’ under PVP law. This legally guaranteed freedom to operate allows a wide range of new plant varieties can be created. 

However, if a breeder uses the KWS varieties affected by patents to breed even better beet or maize varieties, he needs a license from KWS or may face lengthy and expensive patent litigation. As a result, access to biological diversity, which all breeders need for further breeding, is restricted, hindered or even blocked by these patents. 

In the case of KWS, the aim is actually to control access to the patented biological resources and cash in on them: In October 2022, KWS published its own catalog of available plant traits, called 'native traits,' on the Internet for licensing (see table 3). If other breeders want to use the patented genes in their varieties, license fees must be negotiated and paid.[footnoteRef:3] Instead of free breeding, costs and contractual dependencies are imposed. It is not clear if licensed access will be offered to all patents. In any case, a contract on private conditions can not be seen as an equivalent to legally guaranteed breeders exemption as foreseen under PVP that provides freedom to operate for breeding and selling new varieties.  [3: 	https://www.kws.com/de/de/media-innovation/presse/press-corner/foerderung-von-innovationen-in-der-pflanzenzuechtung-kws-startet-lizenzierung-via-traitway/] 


Table 3: Selected examples for KWS patents (applications) and licences offered for contract with other breeders 
(source: https://www.kws.com/corp/en/company/transparency/traitway/native-trait-catalogue/) 
	Trait offered for license and KWS patents (applications) which are likely to be involved 
	matter of license (quoted from KWS) 

	Resistance to Cercospora leaf spot in sugar beet 

EP3696188
WO2020169178, EP3927724, 
WO2022037967
	“The subject matter of the license relates to seeds of Beta vulgaris ssp. vulgaris plants having a resistance against Cercospora beticola. The subject matter of the license also includes different marker-based methods for detection of Cercospora resistant Beta vulgaris ssp. vulgaris plants and respective marker.”

	Resistance to cyst nematode (Heterodera) in sugar beet 

EP3567111
	“The subject matter of the license relates to a method of detecting a Beta vulgaris plant being resistant against a nematode of the genus Heterodera.”

	Digestibility in maize 

WO2019206927 
EP3560330 (granted)
EP3784030 
	“The subject matter of the license relates to a maize plant with improved digestibility caused by a QTL comprising a cytochrome P450 flavonoid 3`,5´-hydroxylase (F35H) gene having a mutation leading to a non-functional protein or a protein with reduced enzymatic activity. Furthermore, the subject matter of the license relates to a detection method including the usage of specific markers.”

	Resistance to Northern Leaf Blight in maize 

WO20211223396
EP4077736
WO2022013268
	“The subject matter of the license relates to marker-based detection methods for a maize plant having an increased resistance to Exserohilum turcicum. This increased resistance is linked to the presence of a QTL allele located on chromosome 4 (HTM) in a maize plant.”

	Cold tolerance in maize 

WO2017089601
EP3380618 (granted) 
	“The subject matter of the license relates to a novel chill-tolerant plant as well as to the detection of such a chill-tolerant plant using specific markers for an interval on chromosome 4.” 

	Fungal resistance in Brassica plants 

WO2022090264
EP3992297   
	“The subject matter of the license relates to marker-based detection methods and respective markers for plants having Phoma stem canker resistance and reduced linkage drag.”






The responsibility of KWS 
Just a few years ago, KWS voiced deep concerns about patents on conventional breeding. In 2018, the EPO decided that, while patents on processes for conventional breeding are prohibited, the resulting plants and animals still can be patented. The EPO was about to no longer apply a Rule 28 (2) of the EPC that provides the respective prohibitions. In 2020, this decision was corrected.[footnoteRef:4] In this context, in December 2018, KWS was stating on their website:[footnoteRef:5]  [4: 	https://www.no-patents-on-seeds.org/en/news/G3-19]  [5: 	www.kws.com/corp/en/press-dialogue/press/kws-believes-the-epo%E2%80%99s-patent-decision-weakens-the-breeder%E2%80%99s-exemption/] 

“It is KWS’ conviction that the EPO’s decision weakens the breeder’s exemption. The latter permits any breeder to use protected varieties of its competitors, even without their consent, to breed new varieties and market the resultant new varieties. The breeder’s exemption is one of the reasons why such strong breeding progress has been made in Germany. It helps ensure that farmers obtain new, high-performance varieties every year. (...)

In order to breed new varieties with better traits, breeders need starting material that has as much genetic diversity as possible. In years or even decades of work, crossing it and selection can create crops that offer higher yield, better resistance to pests or tolerance to aridity. Less biodiversity restricts that work.” 

It appears that KWS, at least partially, has been changing  its position. Now the company applies for patents in increasing numbers which concern conventional breeding and restrict access to biological diversity for other breeders. 

This development is a major threat to the future of plant breeding and food production. PVP law, which guarantees all breeders independence and the freedom to breed new varieties using conventional methods, is necessary to find a way out of this situation. 

Our conclusion: KWS should, out of its own interest, withdraw its patents or limit them to genetic engineering methods. At the same time, KWS must join with other breeders and No Patents on Seeds! in advocating clear political regulations (see below) to preserve freedom for traditional plant breeding and prevent circumvention of the prohibitions of patent law. 

Instead of extending patent law to areas for which it was never intended, KWS should remember its responsibility for the future of plant breeding and also work for effective bans in patent law out of its responsibility to agriculture and food production. 

The demands of No Patents on seeds! 

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 and the use of naturally occurring, random gene-variants, as well as all individual steps in the process, such as selection and / or propagation.

2. Definition of ‘products’ used or derived from breeding
[bookmark: _GoBack]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. Any usage of naturally existing genetic variations within the process of conventional plant breeding has to be excluded from patent claims.

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.
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