Patents on grabbing food plants and farm animals 

Subtitle: Overview on Patent applications on plants and animals 2018-2019 

DRAFT selection of first examples 

Using the loophole: Patents on plant breeding at random

(1) All Cassava plants, no matter which biological characteristics they show
Patent application WO2019121603 covers all cassava and manioc plants (Manihot esculanta) which are subjected to chemical mutagenesis, no matter which biological characteristics are finally derived. What is ‘the invention’? The Dutch company Keygene claims to be the first to perform mutation breeding with chemicals (using N-ethyl-N-nitrosourea, ENU) on Cassava. But instead of only claiming the process how to apply the chemical, the company claims all treated cells, plantlets or plants as their patented invention. Cassava (Maniok) is an extremely important food for many countries, especially Africa, South America and Asia, thus such a broad patent can have huge impact on further breeding. 

This example shows how patents are used for misappropriation of important food plants by simple chemical methods. There are several other examples for patent applications following a similar strategy (...). 


(2) A patent covering 80 plant species
The company Kleinwanzlebener Saatzucht (KWS) claims around 80 plant species being resistant to the funghal disease Northern corn leaf blight (WO2019038339). What is ‘the invention’? KWS exposed plants from several resources to plant pest. Those plants which showed resistance, were analysed in more detail and DNA sequences were identified which is involved in the biology of the cell membrane. After that, random mutagenesis was performed by known procedures (bringing EMS in contact with pollen) and plants were identified inheriting the favorable DNA sequence. The process as described by KWS is starting with well known methods to expose plants to diseases. Plants identified by this this process can be used for further breeding without any further technicalities. In addition, KWS performed some technical procedures, which however are not necessary to obtain the respective plants, but simply are used as ‘technical topping’ to hide that there is no real invention. 

Based on this concept, the company claims the method to be applied on around 80 plants species as well as all resulting cells and whole plants and their progeny resulting thereof. According to claim 9 the plants are “selected from the group consisting of Hordeum vulgare, Hordeum bulbusom, Sorghum bicolor, Saccharum officinarium, Zea spp., including Zea mays, Setaria italica, Oryza minuta, Oryza saliva, Oryza australiensis, Oryza alta, Triticum aestivum, Triticum durum, Secale cereale, Triticale, Malus domestica, Brachypodium distachyon, Hordeum marinum, Aegilops tauschii, Daucus glochidiatus, Beta spp., including Beta vulgaris, Daucus pusillus, Daucus muricatus, Daucus carota, Eucalyptus grandis, Nicotiana sylvestris, Nicotiana tomentosiformis, Nicotiana tabacum, Nicotiana benthamiana, Solanum lycopersicum, Solanum tuberosum, Coffea canephora, Vitis vinifera, Erythrante guttata, Genlisea aurea, Cucumis sativus, Marus notabilis, Arabidopsis arenosa, Arabidopsis lyrata, Arabidopsis thaliana, Crucihimalaya himalaica, Crucihimalaya wallichii, Cardamine nexuosa, Lepidium virginicum, Capsella bursa pastoris, Olmarabidopsis pumila, Arabis hirsute, Brassica napus, Brassica oleracea, Brassica rapa, Raphanus sativus, Brassica juncacea, Brassica nigra, Eruca vesicaria subsp. sativa, Citrus sinensis, Jatropha curcas, Populus trichocarpa, Medicago truncatula, Cicer yamashitae, Cicer bijugum, Cicer arietinum, Cicer reticulatum, Cicer judaicum, Cajanus cajanifolius, Cajanus scarabaeoides, Phaseolus vulgaris, Glycine max, Gossypium sp., Astragalus sinicus, Lotus japonicas, Torenia fournieri, Allium cepa, Allium fistulosum, Allium sativum, Helianthus annuus, Helianthus tuberosus and Allium tuberosum, or any variety or subspecies belonging to one of the aforementioned plants, preferably wherein the plant cell, tissue, organ, or whole plant in step (i) is selected from Zea mays or Triticum spp., or any variety or subspecies belonging to one of the aforementioned plants.” 

Furthermore, the patent is not restricted to random mutagenesis but expanded to all methods that might be applicable, “preferably a stable introduction mediated by conventional plant breeding, or a stable introduction by means of molecular biology, comprising genome editing, or a combination thereof.” (claim 13). 

This example shows how the company use ‘technical topping’ to hide that there is no real invention. In real, standard methods in conventional breeding were used such as exposure to plant pests, followed by further crossing and selection. Based on this known methods, an extremely broad range of plants is claimed as invention of KWS. By this way, the company tries to benefit from the legal loophole as introduced by the Administrative Council in 2017 which considered random mutations as patentable invention. There are several other examples for patent applications following a similar strategy (...). 


(3) Non browning endive, derived from a ‘hot water test’ 
The Dutch breeder Rijk Zwaan claims endive plants (Cichorium endivia L.) which were are non-browing after being brought in contact with warm water (EP3427575). What is the ‘invention’? By bringing leaves from endive plants in contact with hot water, plants showing a non-browning phenotype were identified. These plants can be used for further plants to achieve the desired characteristics. In addition, after performing random mutagenesis (by using EMS chemicals), plants with the respective genotype were identified. However, this additional step is not necessary since suitable plants easily can be identified by using the ‘hot water test’. Therefore, mutagenesis was used as ‘technical topping’ to give the impression of a technical invention. In addition, to confuse the facts, also methods such as “CRISPR … radiation, gene silencing, RNAi, or a combination thereof” are mentioned in the claims (claim 15), although these techniques were not used to produce the plants. 

The example shows an another attempt to exploit the loopholes as introduced by the Administrative Council in its decision in 2017 which considered random mutations as patentable invention. The Administrative Council also opened the door to overlapping scope of claims, covering both, genetic engineering (genome editing) and conventional breeding. There are several other examples for patent applications following a similar strategy (...). 


(4) Further patents on beer
The company Carlsberg which is one of the largest breweries in the world, heavily was critized in public for three ‘patents on beer’ that have been granted in the year 2016 and 2017. Oppositions against these patents were filed, involving xy organisations, such as (name). While no final decisions have been taken on these patents, the company now again tries to use well known processes of random mutations to turn seeds, plants and resulting food and beverages into an ‘invention’ (WO2019129736, WO2019129739, WO2019134962).  So what is the ‘invention’? Seeds from barley plants were brought into contact with chemicals (EMS) and then further selection was performed for desired characteristics such as changes in the starch composition. While there is nothing new or technical in this process, the company claims the resulting seeds, plants, harvest, food and beverages as its ‘technical invention’. 

This example again shows how the legal loopholes as introduced by the Administrative Council in its decision from June 2017, opens up the road for big corporations to grab our daily food from field to fork, from barley to beer, without having invented anything. There are several other examples for patent applications following a similar strategy (...). 



[bookmark: __RefHeading___Toc3283_2818752469]How industry wants to make use of the legal chaos: Patent application on all variations of conventionally breeding 

(5) Muskmelon with red flesh 
Monsanto (Bayer) and its daughter, the vegetable breeding company Seminis filed for a patent on muskmelons with red flesh (WO2019040455). What is the ‘invention’? Melons were characterised by measuring their color. Plants with more intensive red flesh were crossed with other melons to combine the red color with sweet taste and early ripening. After that, as a technical ‘topping’, some marker genes were identified that could be used to select the desired plants. These technical add ons are not needed to achieve the desired plants which simply can be selected by their color. The company claims the plants, the fruits, and seeds which inherit a trait that gives a red color to the flesh of the fruit. 

The patent shows how normal plant breeding, based on the selection of a phenotype is turned into a invention with zero technological effort, just by adding some information on marker genes as technical ‘topping’. These kind of patents were excluded by the decision of the Administrative Council in 2017. However, the patent nevertheless might be granted if the legal uncertainty prevails as triggered by the decision of the Technical Board of Appeal of the EPO in 2018. There are several other examples for patent applications following a similar strategy (...). 


(6) Cereal plantlets stored in a refrigerator
Bayer filed a patent on cereal plants that are derived from plantlets being stored in a liquid at low temperature for some weeks (WO2019001793). Surprisingly these plants showed a higher yield after planting. What is the ‘invention’? As Bayer states in its patent, it was just a surprising observation (page 2): “This invention is based on the serendipitous observation that cereal plantlets, such as wheat plantlets … temporarily immersed in a liquid medium at low temperature had a higher yield..” While this observation might be surprising, it is not based on an invention, but what is called an epigenetic effect: For example, reaction to cold conditions is known to be an important factor for enhancing germination (in the following spring) for many plant species. In this case, due to the cold stress condition during storage, the gene regulation in the plant cells was changed, resulting in increased yield under normal growth conditions. Thus in result, it is not an targeted ‘technical intervention’ but just a normal biological reaction. 

The example shows an another attempt to exploit the loopholes as introduced by the Administrative Council in its decision in 2017 which considered only crossing and selection as “essentially biological” methods for breeding which are excluded from patentability. The Administrative Council did not take into account that there are other methods used in conventional breeding which are essential biological and not technical. Besides mutation breeding, these conventional methods involve epigenetic effects, methods for selection and propagation (without crossing) and specific methods used for hybridisation. There are several other examples for patent applications following a similar strategy to exploit these loopholes as opened up by the Administrative Council (...). 


(7) Pepper plants derived from Biopiracy
The University of California, which is cooperating with corporations such as DowAgro Sciences (Corteva) applied for a patent on pepper plants (such as chili pepper) having a “low destemming force” which means the fruits can be harvested easier (WO2019191675). What is the ‘invention’? As it is described in the patent, the plants are originating from Mexico and then crossed with commercial varieties, as marketed in New Mexico (US): “We have screened a set of wild and semi-domesticated pepper accessions recently collected in regions of Mexico for disease resistance and horticultural traits. Among these is a semi-domesticated C. annuum accession, UCD-14, that has oblong fruit with firm texture and medium pericarp thickness that easily abscises when picked at the mature green stage, leaving the pedicel and calyx behind (destemmed). This line has been crossed with jalapeno, New Mexican (‘NuMex Garnet’) and blocky (‘Maori) types. We have shown that the destemming trait can be readily transferred through a phenotypic evaluation (…)”. 

In addition to these non-technical steps in breeding, which are the heart of the ‘invention’, the University of California added further technical ‘toppings’ which are are not necessary to breed the plants as desried: DNA sequences were identified that correlate with the selected phenotype and which may help to identify the plants by genotyping. However, this is not needed since the desired pepper plants can easily be identified by their phenotype. The patent claims the method of selecting and crossing the pepper, the plants and also harvesting the pepper by “shaking the pepper plant”. 

The patent shows how normal plant breeding, based on the selection of a phenotype is turned into a ‘invention’ with zero technological effort, just by adding some not necessary information on marker genes. These kind of patents were excluded by the decision of the Administrative Council in 2017. However, the patent nevertheless might be granted if the legal uncertainty prevails as triggered by the decision of the Technical Board of Appeal of the EPO in 2018. There are several other examples for patent applications following a similar strategy (...). 

(8) Basil with resistance to downy mildew as found in native plants
BASF, together with its daughter companies Hild (Germany) and Nunhems (Netherlands) claims Basil (Ocimum basilicum) with resistance to downy mildew, which is a fungal plant disease (WO2019068647). What is the ‘invention’? Wild plants ‘found’ in a seed bank of the USDA (India and other regions in Asia are supposed to be the original center origin) were identified to show resistance to downy mildew and crossed with commercially traded varieties. After that, some technical ‘topping’ was added which is not necessary to breed the plants as desired. Marker genes were identified that go along with the desired trait. BASF claims the plants as well as pollen and seeds and all further breeding as its ‘technical invention’. 

The patent shows how normal plant breeding, based on the selection of a phenotype is turned into a invention with zero technological effort, just by adding some information on marker genes. These kind of patents were excluded by the decision of the Administrative Council in 2017. However, the patent nevertheless might be granted if the legal uncertainty prevails as triggered by the decision of the Technical Board of Appeal of the EPO in 2018. There are several other examples for patent applications following a similar strategy (...). 




