


















Claims

1. A progeny yeast strain, wherein said progeny yeast strain is the progeny of a 

first parental yeast strain and a second parental yeast strain, wherein

• the first parental yeast strain is of the species Saccharomyces 

cerevisiae; and

• said first parental yeast strain and said progeny yeast strain carry a 

mutation in a gene encoding ILV2, wherein ILV2 is as set forth in SEQ 

ID NO: 1 or a functional homologue of SEQ ID NO: 1 with at least 90%, 

such as at least 95%, such as at least 98% sequence identity to SEQ ID 

NO: 1, wherein said mutation results in an amino acid substitution at 

position 498 of SEQ ID NO: 1 or an amino acid substitution at the 

corresponding position of said functional homologue thereof, 

wherein said first parental yeast strain and said progeny yeast strain are each 

capable of producing a fermented test solution upon incubation in a test 

solution, wherein the test solution is an extract of malt and/or cereal, and 

wherein said fermented test solution does not reach a level of total diacetyl 

above 50 ppb, such as above 40 ppb, or such as above 30 ppb at any time 

during fermentation, wherein

• said test solution is a wort with an apparent extract of at least 9o Plato 

and a pH in the range of 4.0 to 5.0, and

• said incubation in said test solution is performed for between 2 to 6 

days at a temperature in the range of 12oC to 18 oC after inoculation of 

in the range of 7.000.000 to 20.000.000 viable yeast cells per mb test 

solution.

2. The progeny yeast strain according to claim 1, wherein said test solution 

comprises at the most 3500 mg∕L, such as at the most 3000 mg∕L, such as at 

the most 2500 mg/L amino acids.

3. The progeny yeast strain according to any one of the preceding claims, wherein 

said test solution comprises at least 40 g/kg maltose.

4. The progeny yeast strain according to any one of the preceding claims, wherein 

said test solution comprises from 1,0 to 3,5 g fructose per L test solution, such 



as from 1,5 to 3,0 g fructose per L test solution, or such as from 2,0 to 2,5 g 

fructose per L test solution, such as approximately 2,2 g fructose per L test 

solution.

5. The progeny yeast strain according to any one of the preceding claims, wherein 

said test solution comprises from 5,0 to 8,0 g glucose per L test solution, such 

as from 5,5 to 7,5 g glucose per L test solution, or such as from 6,0 to 7,0 g 

glucose per L test solution, such as approximately 6,5 g glucose per L test 

solution.

6. The progeny yeast strain according to any one claims 1 to 4, wherein the test 

solution comprises at least 40 g/L glucose, such as at least 50 g/L glucose, 

such as at least 60 g/L glucose, such as at least 70 g/L glucose, such as at 

least 80 g/L glucose, such as at least 90 g/L glucose, such as at least 100 g/L 

glucose, or such as at least 110 g/L glucose.

7. The progeny yeast strain according to any one of the preceding claims, wherein 

said test solution comprises from 1,0 to 5,0 g sucrose per L test solution, such 

as from 1,5 to 4,0 g sucrose per L test solution, or such as from 2,0 to 3,0 g 

sucrose per L test solution, such as approximately 2,5 g sucrose per L test 

solution.

8. The progeny yeast strain according to any one of the preceding claims, wherein 

said mutation results in the substitution of a non-polar amino acid to a charged 

amino acid, such as a negatively charged amino acid.

9. The progeny yeast strain according to any one of the preceding claims, wherein 

said mutation results in the substitution of a non-polar amino acid to aspartate 

(D) or glutamate (E).

10. The progeny yeast strain according to any one of the preceding claims, wherein 

said mutation results in the substitution of a non-polar amino acid to glutamate 

(E).



11. The progeny yeast strain according to any one of the preceding claims, wherein 

said mutation results in the substitution of a glycine (G) to glutamate (E), such 

as wherein said mutation results in a G498E substitution.

12. The progeny yeast strain according to any one of the preceding claims, wherein 

said second parental yeast strain is of the genus Saccharomyces.

13. The progeny yeast strain according to any one of the preceding claims, wherein 

said second parental yeast strain is of the species Saccharomyces cerevisiae.

14. The progeny yeast strain according to any one of the preceding claims, wherein 

said second parental yeast strain is maltose intolerant, such as wherein said 

second parental yeast strain is not capable of completely converting maltose 

into ethanol.

15. The progeny yeast strain according to any one of the preceding claims, wherein 

said second parental yeast strain is maltose intolerant, such as wherein said 

second parental yeast strain is not capable of growing on maltose as sole 

carbon source or grows significantly slower on maltose as sole carbon source 

compared to other yeasts.

16. The progeny yeast strain according to any one of the preceding claims, wherein 

said progeny yeast strain is maltose intolerant, such as wherein said progeny 

yeast strain is not capable of completely converting maltose into ethanol.

17. The progeny yeast strain according to any one of the preceding claims, wherein 

said progeny yeast strain is maltose intolerant, such as wherein said progeny 

yeast strain is not capable of growing on maltose as sole carbon source or 

grows significantly slower on maltose as sole carbon source compared to other 

yeasts.

18. The progeny yeast strain according to any one of the preceding claims, wherein 

said progeny yeast strain is maltotriose intolerant, such as wherein said 

progeny yeast strain is not capable of completely converting maltotriose into 

ethanol.



19. The progeny yeast strain according to any one of the preceding claims, wherein 

said fermented test solution has an alcohol content of at the most 1,0% ABV, 

such as at the most 0,8% ABV, or such as at the most 0,6% ABV.

20. The progeny yeast strain according to any one of the preceding claims, wherein 

said progeny yeast strain produces at the most 1,0% ABV, such as at the most 

0,8% ABV, or such as at the most 0,6% ABV after incubation in the test 

solution.

21. The progeny yeast strain according to any one of the preceding claims, wherein 

said second parental yeast strain is PPU121 as deposited with DSMZ under the 

accession number DSM 34497.

22. The progeny yeast strain according to any one of the preceding claims, wherein 

said progeny yeast strain is not capable of converting more than 25% of p- 

coumaric acid into 4-ethylphenol when incubated in an aqueous solution 

comprising p-coumaric acid.

23. The progeny yeast strain according to any one of the preceding claims, wherein 

said second parental strain and/or said progeny yeast strain is not capable of 

converting more than 25% of p-coumaric acid into 4-ethylphenol when 

incubated in an aqueous solution comprising p-coumaric acid.

24. A method of producing a progeny yeast strain, said method comprising the 

steps of:

• Providing spores of a first parental yeast strain, wherein said first 

parental yeast strain carries a mutation in a gene encoding ILV2, 

wherein ILV2 is as set forth in SEQ ID NO: 1 or a functional homologue 

of SEQ ID NO: 1 with at least 90%, such as at least 95%, such as at 

least 98% sequence identity to SEQ ID NO: 1, wherein said mutation 

results in an amino acid substitution at position 498 of SEQ ID NO: 1 or 

an amino acid substitution at the corresponding position of said 

functional homologue thereof, optionally wherein said first parental yeast 

strain is as defined in any one of the preceding claims,



• Mating said spore with spores of a second parental yeast strain, 

wherein at least one spore of the first parental yeast strain has a mating type 

different to at least one spore of the second parental yeast strain.

25. The method according to claim 24, wherein said second parental yeast strain is 

as defined in any one of claims 12 to 15.

26. A method of producing a fermented aqueous extract, said method comprising 

the steps of:

i) providing an aqueous extract of malt and/or cereal;

ii) providing a progeny yeast strain according to any one of claims 1 to 23; 

and

iii) fermenting the aqueous extract provided in step i) with said yeast strain 

of step ii), thereby obtaining a fermented aqueous extract.

27. The method according to claim 26, wherein the aqueous extract is wort.

28. The method according to any one of claims 26 to 27, wherein the aqueous 

extract has an apparent extract of at the most 16o Plato, such as in the range of 

6 to 16o Plato, for example in the range of 8 to 16o Plato, preferably in the range 

6 to 12o Plato, for example in the range of 8 to 10o Plato, such as approx. 9o 

Plato.

29. A fermented aqueous extract prepared by the method according to any one of 

claims 26 to 28.

30. A method for producing a beverage, said method comprising the steps of:

a) preparing a fermented aqueous extract according to claim 26, 

and

b) processing said fermented aqueous extract into a beverage.

31. The method according to claim 30, wherein the steps of processing comprise 

one or more of the following:

a) Filtration,

b) Carbonation,



c) Maturation, or

d) Bottling

32. The method according to claims 30 to 31, wherein the method further 

comprises a step of reducing the alcohol content of the fermented aqueous 

extract.

33. The method according to claim 32, wherein said step of reducing the alcohol 

content is rectification or debrewing.
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This is in response to the Written Opinion of the International Preliminary Examining Authority dated 12 

November 2024.

Request

The applicant respectfully requests that the Examiner acknowledges the patentability of the claims 

amended as described below. In case the Examiner intends to issue a preliminary report on patentability 

not acknowledging patentability of the claimed invention, the applicant requests a telephone interview 

(Rule 66.6 PCT).

Claims

We enclose a set of claims which should replace all pending claims. The claims have been amended as 

follows:

Claim 1 has been amended by defining that the progeny yeast strain and the first parental yeast strain 

both carry the mutation at position 498 of ILV2. Basis for this amendment can be found in the application 

as filed p. 12, l. 15-24.

Claims 8-11 which further define the nature of this mutation have been amended to also refer to the 

mutation of the progeny yeast strain. Basis for these amendments can be found in the application as filed 

p. 12, l. 26-34.

Claim 24 has been amended to insert the genotype of the first parental yeast strain according to 

amended claim 1. Basis for this amendment can be found in the claim as originally filed and in claim 1 as 

originally filed.
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Novelty 

Claim 29 was found to lack novelty. This claim is directed to the fermented aqueous extract, e.g. wort,

produced by the claimed yeast strains. 

The examiner has argued that due to possibility of adding extra steps after fermentation, such as 

filtration, which removes the yeasts, the claim cannot be considered novel. However, the presence of the 

yeast used in the final aqueous extract is not necessary to render this composition novel. Due to the low 

production of diacetyl during fermentation with the presently claimed yeast strains, the fermented wort 

will necessarily have a different chemical composition compared to worts prepared by fermentation with 

conventional yeasts that produce normal amounts of total diacetyl, as the total diacetyl content will 

constantly be very low, while the other produced compounds will be at normal levels. As is known to the 

skilled person, it is not possible to after fermentation selectively reduce the diacetyl content in a 

conventionally prepared wort without also affecting the other desirable taste compounds that have been 

produced by the fermenting yeast.

Since the fermented aqueous extracts produced by the yeasts of the invention have a different chemical 

composition compared to fermented aqueous extracts produced by conventional yeasts, and since it is 

not possible to selectively reduce only the total diacetyl content in a conventional wort without affecting 

other compounds, the aqueous extracts according to claim 26 are therefore novel, even in the absence of 

the yeasts themselves in the aqueous extract.

It is thereby submitted that claim 26 is novel.

Inventive step and sufficiency

All claims, except claims 24-25 directed to methods of producing the progeny yeast strains, were found 

to lack inventive step. This lack of inventive step was found due to the invention allegedly not being 

achievable over the whole scope of claim 1 without undue burden.

Without necessarily agreeing with the examiner, all claims have now been limited to the progeny yeast 

strain also harbouring a mutation at position 498 of ILV2.

The technical effect of claim 1, i.e. the very low total diacetyl production during fermentation, is already 

stated in the claim. As the technical effect is stated in the claims, it is submitted that all claims therefore

involve an inventive step as none of the prior art discloses a yeast strain that produces at the most 50 

ppb total diacetyl at all times during fermentation, as also extensively explained in the demand for 

international preliminary examination filed on 30 October 2024.

It is submitted that all claims are also sufficiently disclosed. Claim 1 now defines that the progeny yeast 

strain must also have a mutation in ILV2 in the same position as M49. As shown in Examples 8, 10, 13 

and 14 of the application as filed, the progeny yeast strains of M49 have the above-mentioned low total 

diacetyl phenotype. Example 2 demonstrates that M49 has the claimed point mutation in ILV2. 
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The skilled person is well aware of how to introduce the claimed point mutation in ILV2 into a given 

strain, e.g. as described in Example 6 or by standard genetic engineering techniques.

It is thereby submitted that all claims are sufficiently disclosed.

Other

Independent claim 24 has been amended as suggested by the examiner to include the genotypic 

limitations of the first parental yeast strain according to claim 1.

By the above explanations, the claims of the patent application are believed to comply with the criteria 

for patentability and we look forward to receiving an International Preliminary Report on Patentability 

reflecting this opinion. 

Yours sincerely

HØIBERG

André Brannvoll

Enclosed

Clean copy of amended claims 1-33

Marked-up copy of amended claims 1-33
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