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General text element (for the overall report)

The distinction between random genetic changes and targeted insertion of specific traits is crucial in patent law, since this is the line drawn between technical inventions and non-patentable methods. If this distinction is blurred, patents can cover all plants or animals with specific genotypes no matter how they were achieved. This problem concerns all patents in which genetic variations (mutations) in plants or animals are described and claimed as invention. 

These patents can cover plants, seeds, harvest and food produced from conventional breeding. There are several patents and patent applications around barley and beer that evidence this threat to breeders, farmers, food producers and consumers. 


(1) Carlsberg
Carlsberg has filed several patents on barley and beer over the last few years, partly in cooperation with other companies, such as Heineken. Carlsberg, based in Denmark, is one of the biggest brewers in the world, owning a broad range of brands. Currently, Carlsberg is the company with most international patent applications on barley. By filing these patents, the company expands its business to the sector of plant breeding. 

To ‘invent’ its new barley plants, Carlsberg applies simple and well kown methods: the kernels are brought into contact with a chemical substance. This enhances the rate of mutations and genetic diversity. Crossing and selection are subsequently used to obtain the desired breeding characteristics in the plants. 

[bookmark: __DdeLink__6383_4215967770](maybe also general text:) These non-targeted methods are known for about 100 years in plant breeding, they stems from a basic principle: plants are exposed to natural sunlight (UV radiation), which quite often causes mutations to occur. These mutations are a chance for plants to generate genetic variations, which may allow a more rapid adaption to changes in environmental conditions. In the case of the barley, sodium azide (NaN3) was used instead of sunlight to trigger a higher rate of mutations. The same genetic alterations may also emerge naturally, but only after longer periods of time. 

(maybe also general text:) The technical processes used in genetic engineering are different from those non-targeted methods: Genetic engineering is enabling to directly insert a trait into the genome of plants and animals. Using genetic engineering techniques (such as transgenesis or genome editing) also genetic alterations and genetic combinations (genotypes) can be caused, which are unlikely to occur naturally, if at all. Therefore, these techniques are fundamentally different to those used in conventional breeding. According to patent law, such technical processes can be a patentable invention. 

Carlsberg has already filed around a dozen similar patent applications. These include, for example, randomly induced mutations that influence the process of brewing and the flavour of the beer after storage. The EPO has already granted four patents, and oppositions have been filed against three of them by around 40 organisations. 

Carlsberg appears to be aware of the problem that their barley is actually not patentable. It is likely that this is why techniques, such as CRISPR/Cas, are also mentioned in the patents. Latest patent application  (WO2021175786) from 2021 is a typical example for the way how Carlsberg is trying to abuse patent law: The plants as claimed are produced by using barley varieties which show genetic changes at random (see examples on page 58ff). In addition, the patent mentions also techniques for genetic engineering such as applications of the gene scissors CRISPR/Cas to raise the impression of an technical invention (see page page 44). However, these techniques were not applied on the plants. Finally, in the claims (page 70 ff) all barley plants with described genetic variations are claimed as the invention of Carlsberg. 

Also methods for brewing beer from this barley is included in the patent claims. On page 41, several types of beer are named such as Altbier, Berliner Weisse, Blonde Ale, Dortmunder Export, Doppelbock, Hefeweizen, Helles, Kölsch, Pale ale, Pilsener, Steam beer, Stout, lager as well as whiskey and vodka. These beverages all might become patented if produced from the barley as claimed. 


Table (1) Overview: Patents on Barley filed by Carlsberg 
	international application (WIPO)
	EP number
	Content 
	Legal status 

	WO02053721


	EP1346030
	Taste of the beer; 
claimed are barley plants and beer 
(including transgenic plants). 
	Granted 2011

	WO2005087934


	EP1727905
	Taste of the beer; 
claimed are barley plants and beer.
	Examination 

	
	EP2290089
	Taste of the beer; 
[bookmark: __DdeLink__25582_2796681877]claimed are barley plants and beer.
	Examination 

	
	EP2305797
	Taste of the beer; 
claimed are barley plants and beer.
	Withdrawn 2017

	WO2010063288


	EP2373154
	Taste of the beer; 
claimed are barley plants and beer.
	Granted 2016 
0pposition filed and appeal, maintained

	WO2010075860


	EP2384110
	Taste of the beer; 
claimed are barley plants and beer.
	Granted 2016 
0pposition filed and appeal, revoked 2021

	WO2011150933


	EP2575433
	Taste of the beer; 
claimed are barley plants and beer.
	Granted 2016 
0pposition filed 
Oral hearing 10.05.2022

	WO2019129736


	EP3731627
	[bookmark: __DdeLink__21124_2796681877]Changed quality of barley for brewing process; claimed are barley  and methods for brewing. 
	Request for exam

	WO2019129739


	EP3731628
	Changed quality of barley for brewing process; claimed are barley  and methods for brewing. 
	Request for exam

	WO2019134962


	
	[bookmark: __DdeLink__238_3239179653]Changed quality of barley for brewing process; claimed are barley  and methods for brewing. 
	Withdrawn 

	WO2021038003


	EP3785529
	Taste of the beer;
claimed are barley plants and method for production of beer. 
	Deemed to be withdrawn 

	WO2021069614


	
	methods for mutagenesis and further breeding of barley. 
	

	WO2021175786


	
	Changed quality of barley for brewing process; claimed are barley  and methods for brewing. 
	





2. CSIRO 
The Commonwealth Scientific and Industrial Research Organisation (CSIRO) has also filed several patent applications at the World Intellectual Property Organsation (WIPO) on barley. CSIRO is owned by the Australian state, pro-actively promoting license contracts with companies to render their patents profitable. In this context, CSIRO role was a matter of heated controversies, being entitled as ‘Australians biggest patent troll’, because of its attempts to broadly claim license fees from US companies that are active in developing WIFI technology.  

CSIRO also has a controversial history in life patents: It received a European patent on salmon and trout (EP1965658) which were ‚invented‘ by just feeding them with selected plants. Other granted European patents of CSIRO claim wheat derived from random mutagenesis and food produced thereoff (EP1649022). 

Several patent applications concern of CSIRO concern barley with random mutations, drinks and food derived thereof. In the focus of CSIRO is barley which produces less gluten. Starting from traditional varieties, CSIRO did further breeding by using genetic variations (random mutations) to reduce the concentration of the specific proteins which are involved in immune reactions such as coeliac gastrointestinal sensivity and similar diseases. Other patent applications concern barley with changes in starch composition, aiming as well to beneficial health effects for consumers. 


Table (2) Overview: Patents on Barley filed by CSIRO 
	international application (WIPO)
	EP number
	Content 
	Legal status 

	WO2009021285


	EP2190970
	reduction in gluten; claimed are barley plants, barley grains, food and beer and  methods for producing. 
	Examination 

	WO2011011833	


	EP2458974	
	changes in starch composition; claimed are barley plants, barley grains, food and beverages and methods for producing. 
	Examination 

	WO2014197943
	EP3008161
	reduction in gluten; claimed are barley plants, barley grains, food and beer and  methods for producing. 
	Examination 

	WO2021155435
	
	reduction in gluten; claimed are barley plants, barley grains, food and beer and  methods for producing. 
	Examination 




The most recent patent application WO2021155435 is a typical example for the way how CSIRO is trying to achieve its patent monopolies: The plants are produced by using traditional barley varieties which show genetic changes at random (see examples page 53 ff, especially page 86). In addition, the patent description mentions several techniques for genetic engineering such as transgenesis (page 43) or application of the gene scissors CRISPR/Cas (page 39) to raise the impression of an technical invention. However, none of these techniques were applied on the plants. 

Very similarly as in the case of Carlsberg, the patent applications of CSIRO patent follow a pattern of blurring the differences between random mutations and genetic engineering. Again, the patents as applied by CSIRO claim a a monopoly on all barley plants with the genetic variations as described, no matter how they are generated (see claims, page 95 ff). 

Also methods for brewing beer and producing food from this barley is included in the patent claims as well as the final food products. Claim 41 explicitly mentions “beer or whiskey” as parts of the invention. Claim 44 lists “grain, soup, stew, gruel, leavened or unleavened bread, pasta, noodles, breakfast cereal, snack food, cake, pastry or a food containing a flour-based sauce.” 

As mentioned, the aim of the patent application (as well as of WO2009021285 and WO2014197943) is to produce food and drinks from barley which also can be consumed by people which are sensitive to proteins (Gluten). It looks like so far, only a few companies had access to the patented barley which is cultivated in Australia: In 2016 Radeberger, the biggest German beer company, signed a license contract with CSIRO and started to import the harvest from the barley from Australia to Europe. However, there are also reports about Radeberger has been stopping this activities in 2019. 

If other, smaller beer brewing companies or breeders would like to get active, they are faced with severe problems: They can not start cultivation, further breeding or brewing with the barley like it would be the case if no patents were filed. Contrary to the rules under plant variety protection system, the relevant varieties are not freely available to produce barley varieties that also could be grown in Europe. Without contract with CSIRO, the plants as well as food and beverages can not be made available, even if consumers might be interested. And if contracts are signed, the breeders, farmers and brewers would largely dependent on the interests of CSIRO. 





