
FuturEnzyme
Technologies of the 
FUTURe for low-cost 
ENZYMEs for 
environment-friendly 
products

24 M meeting

Hamburg, 06-07.07.2023

Project funded by the European Union’s Horizon 2020

Research and Innovation Programme under grant agreement No [101000327]



2

Work packages description 

Manuel Ferrer, Patricia Molina

mferrer@icp.csic.es, patricia.molina@icp.csic.es

Víctor Guallar

victor.guallar@bsc.es

Peter N. Golyshin

p.golyshin@bangor.ac.uk

Wolfgang Streit, Jennifer Chow

wolfgang.streit@uni-hamburg.de, 

Jennifer.Chow@uni-hamburg.de

Patrick Shahgaldian

patrick.shahgaldian@fhnw.ch

Jan Modregger 

modregger@eucodis.com

Markus Müller, Tobias Klement

mueller@clib-cluster.de, klement@clib-cluster.de

Ilaria Re, Sara Daniotti

ilaria.re@italbiotec.it, sara.daniotti@italbiotec.it

Lead contact point

Manuel Ferrer, Patricia Molina

mferrer@icp.csic.es, patricia.molina@icp.csic.es

FuturEnzyme



12 24 36 48
2 4 6 8 10 14 16 18 20 22 26 28 30 32 34 38 40 42 44 46

W
P

1
W

P
2

W
P

3
W

P
4

W
P

5
W

P
6

W
P

7
W

P
8

T1.1

T1.2

T2.1

T2.2

T2.4

T2.3

T3.1

T3.2

T3.3

T4.1

T4.2

T4.4

T4.3

T4.6

T4.5

T5.1

T5.2

T5.4

T5.3

T6.1

T6.2

T6.4

T6.3

T7.1

T7.2

T7.4

T7.3

T8.1

T8.2

T8.4

T8.3

T8.6

T8.5

T8.7

T9.1

Technical, administrative and financial management  (1-48)

Confidentiality legal documents Inter-Consortia for establishing synergies (1-48)

Pre-selecting candidate sequences through extensive homology search (1-48)

Motif buildup for massive and smart search of enzymes fitting manufacturers’ needs (1-42) 

Iterative and decision-making hierarchical procedure for speed up enzyme discovery (3-48) 

Exploitation of the FuturEnzyme bio-resource collections (1-24) 

Sampling extreme environments for generating new microbial bio-resources (6-30)

Next Generation Sequencing for generating sequences of target enzymes (1-36) 

Ultra-fast and efficient gene cloning and synthesis: downstream enzyme production (2-30) 

Sampling extreme environments for generating new microbial bio-resources  (2-30)

Production of enzymes from their natural hosts (2-30)

Enzyme characterisation for selecting those with manufacturers’ specifications (2-36) 

Decision-making strategy for selecting lead enzyme candidates  (6-36)

Design of multi-enzyme blends to process complex ingredient mixtures (12-40) 

Disruptive engineering computational tools (3-42) 

Developing disruptive PluriZymes with multipurpose activities (6-42) 

Other advanced and classical mutation methods (4-42) 

Empowering enzymes by immobilization-guided supramolecular engineering (6-40) 

Fermentation and DSP of best 18 project enzymes (16-42) 

Upscaling (non-GMP) fermentation and DSP of 9 best enzymes (20-48) 

Development of optimised formulations of 9 lead enzyme candidates (20-48)

Safety, risk and environmental impact assessments of enzyme supply (20-48) 

Pre-industrial validations: formulation of real-life and solution-oriented detergents (20-48) 

Pre-industrial validations: formulation of real-life and solution-oriented textiles (20-48) 

Pre-industrial validations: formulation of real-life and solution-oriented cosmetics (20-48) 

LCA assessments: detergent, textile and cosmetic products (1-48)

Dissemination and Communication (1-48)

FuturEnzyme Website and strong on-line meeting platform (1-48)

Dissemination and Communication: toolkit and public relations (PR) (1-48) 

Education and Training (1-48) 

Maximising exploitation of project enzymes, products, and knowledge (1-48) 

Maximising data management – the internal FuturEnzyme repository (1-48)

Maximising synergies with other consortia (1-48) 

Ethic requirements (1-48)

Compile the on-demand manufacturers’ needs and specifications (1-6)
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Multi-gram materials of 18 best enzymes 

(recombinant/native/biomimetic/nano-formulated) 

Multi-gram materials of 9 best validated enzymes 

(recombinant/native/biomimetic/nano-formulated) 1000 enzymes with

presumptive

manufacturers’ 

specifications

50,000 pre-selected

targeted enzymes

180 validated enzymes

(recombinant, native, biomimetic) 

with manufacturers’ specifications

250,000 pre-selected

targeted enzymes

500 enzymes with

presumptive

manufacturers’ 

specifications

Bioresources

exchanged

18 genetically 

engineered 

enzymes

18  supra-

molecularly 

engineered 

enzymes
Machine learning

web tool for

enzyme search

HMM web tool for

enzyme search
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New better performing cosmetic products 

integrating hyaluronic acid hydrolytic products 

produced by new enzymes

New innovative textiles with improved 

characteristics, produced with the help of new 

enzymes

New liquid and/or unit dose cap detergent 

products with new enzymes integrated, with 

improved characteristics

FuturEnzyme: Important achievements to keep in mind

June 2022June 2021 June 2023 June 2024



Report describing how the integration of best 18 

enzymes as ingredients or as parts of 

production processes result in greener, 

functional and sustainable products

Report informing about the overall success of 

the new enzymes and enzymatic processes to 

produce environmentally-friendly consumer 

products and how they may help producing 

similar or other products with environmental 

benefits

Report informing about the economic 

feasibility and sustainability of the new 

enzyme supply system
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WP1 - Managing and Coordination

FuturEnzyme

 OBJECTIVE

Management of the project; EC-contact/funding issues management; synergies with sister projects; 

communication with the Advisory Board (AB)

 TASKS

 Technical, administrative and financial management (M1 - M48) (TASK 1.1) 

 Confidentiality legal documents Inter-Consortia for establishing synergies (M1 - M48) (TASK 1.2)

 WORK DONE

 Project's organization and management at all levels

 Communication with the European Union (Project Officers), AB members and the 3 sister projects

M1 M6 M12 M24 M36 M48M18 M30 M42
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Deliverables: 35 submitted, all at due time

FuturEnzyme

• D4.4 delivered but reopened with the PO’s consent (new due date month 30, November 2023)

• D8.12 delivered but reopened with the PO’s consent (new due date month 26, July 2023)
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Milestones: 21 submitted, all of them at due time

FuturEnzyme

• 3 due for this month
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Next Deliverables (all)
• D4.4 delivered but reopened with the PO’s consent (new due date month 30, November 2023)

Del 

Number
Title

WP 

number

Lead 

beneficiary
Description Type Dissemination level Due Date Month/year

D4.4

Biomimetic protease 

production system, 

developed

WP4 9-FHNW

This deliverable will consist in a cgreen chemical-system by which to 

metamorphose, through the use of catalytic suicide inhibitors, esterases

capable to be produced at high yields, into versatile biomimetic proteolytic 

systems. This deliverable will be accompanied by a report detailing the 

protocol of design and use, which will be made available in the internal 

FutureEnzyme repository

Other

Confidential, only for 

members of the 

consortium (including 

the Commission 

Services)

16 (30)

September

2022 

(November

2023)

D4.5
At least 9 enzyme 

crystal structures
WP4 1-CSIC

This deliverable will consist in a set of crystal structures of best enzyme 

prototypes. This deliverable will be accompanied by a report detailing the 

structures and PDB codes and their features and characteristics. This 

information will be associated to the QR codes linked to each enzyme, which 

will be made available in the internal FutureEnzyme repository

Other

Confidential, only for 

members of the 

consortium (including 

the Commission 

Services)

30
November

2023

D5.4
Set of 3 multi-purpose 

PluriZymes
WP5 9-FHNW

This deliverable will consist in the delivery of 3 PluriZymes with multi-purpose 

activites. This deliverable will be accompanied by a report detailing the 

methods used to generate such PluriZymes, the activities they support and 

the datasets describing their performances and stabilities. This information 

will be linked to the corresponding QR code associated to each enzyme, which 

will be made available in the internal FutureEnzyme repository

Other

Confidential, only for 

members of the 

consortium (including 

the Commission 

Services)

30

November

2023

D5.5

Set of 18 improved 

enzymes by 

supramolecular 

engineering

WP5 11-INOFEA

This deliverable will consist in 18 mutants generated by supramolecular 

engineering. This deliverable will be accompanied by a report detailing the 

nano-immobilisation method applied to generate the engineered 

nanoformulations and the datasets describing their performances and 

stabilities. This information will be linked to the corresponding QR code 

associated to each enzyme, which will be made available in the internal 

FutureEnzyme repository

Other

Confidential, only for 

members of the 

consortium (including 

the Commission 

Services)

30

November

2023
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Next Milestones (all)

FuturEnzyme

MS Number Title WP number Lead beneficiary Means of verification Due Date Month/year

MS22
First round of laundry 

tests completed
WP7 14-HENKEL

Report available - this milestone will attest the completion and outcomes of the first 

laundry tests
26 July 2023

MS23
First round of textile tests 

completed

WP7
13-SCHOELLER

Report available - this milestone will attest the completion and outcomes of the first 

textile tests
26 July 2023

MS24
First tests for hydrolysis of 

hyaluronic acid (HAh)

WP7
1-CSIC

Report available - this milestone will attest the completion and outcomes of the first 

enzymatic tests for hydrolysing hyaluronic acid
26

July 2023

MS25
First tests for producing 

HAh at gram scale

WP7
12-Bio_Ch

Report available - this milestone will attest the completion of first tests for producing 

hyaluronic acid products at gram scale
28

September 2023

MS26

First trials for 

incorporating HAh into 

cosmetics

WP7
15-EVO

Report available - this milestone will attest the completion and outcomes of the first 

cosmetic production tests
30 November 2023

MS31 Media package released WP8 8-ITB
Package on website - this milestone will attest the completion of the first set of the 

media package products
30

November 2023
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First reporting period outcome

• Meeting at Brussels with WP 

leaders, Project Officer (Colombe 

Warin) and external evaluator (Prof. 

Martin Rebros) - 01.02.2023

• Technical Part A and B approved

• Financial part approved

• Payment received at CSIC -

18.05.2023 

• Documentation delivered at de 

CSIC’s department for partner

distribution
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Nagoya protocol on Access and Benefit-Sharing

• The Advisory Board, Project Officer and the external evaluator at the RP1 meeting highlighted the importance of Nagoya

protocol and ABS regulation.

• CSIC as coordinator will present the needed document (due dilifence form) on behalf of the consortium. Already in contact

with the department for the Spanish Government.

• If any partner has an internationally recognised compliance certificate for enzymes/sampkes/microorganisms/etc. of

interest for the project, send it to the coordinator and the project manager.

• When a sampling campaign is planned, be aware of the country’s regulations.

• When an enzyme is going to be transferred to Schoeller, Henkel, Evonik or Eucodis always fill and upload the Nagoya

template in the shared OneDrive folder (access in intranet, ask Markus Müller for permission).

• The webinar Managing data & resources: examples in research projects (09 June 2023) organized by FuturEnzyme

included a talk by Noelia Vallejo, from the Ministry for the Ecological Transition and the Demographic challenge, about

Nagoya and ABS, where she answered some questions from the participants.

• More information: https://www.cbd.int/abs/

https://www.cbd.int/abs/
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Cluster Enzymes for Greener Products

• Topic ID: FNR-16-2020. Programme: Horizon 2020 Framework Programme. Work programme part: Food

security, sustainable agriculture and forestry, marine, maritime and inland water research and the bioeconomy.

Call: Food and Natural Resources (H2020-FNR-2020)

• Projects: EnXylaSope (101000831), OxiPro (101000607), RadicalZ (101000560), FuturEnzyme (101000327)
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Cluster Enzymes for Greener Products

• Joint actions in the last 6 months

• Events

• FuturEnzyme-OxiPro. Workshop on Computational Enzyme Bioprospecting and Engineering. 22-23 May 2023.

• FuturEnzyme-OxiPro. Your impact on environment and society: Workshop on Responsible Research &

Innovation. 21 June 2023.

• FuturEnzyme-OxiPro-EnXylaScope. Webinar Managing data & resources: examples in research projects. 09 June

2023.

• Policy Brief. All. Enzyme solutions in targeted consumer sectors can significantly reduce greenhouse gasses and

increase product sustainability. Released on February 2023.

• Newsletter. All. The Active Site. Issue #4 released on 15 February 2023, Issue #5 released on 18 May 2023.

Subscribe here (https://radicalz.eu/cluster/)

• Publications

• FuturEnzyme-OxiPro. Increased Thermostability of an Engineered Flavin-Containing Monooxygenase to

Remediate Trimethylamine in Fish Protein Hydrolysates. Marianne Goris, Isabel Cea-Rama, Pål Puntervoll, David

Almendral, Julia Sanz-Aparicio, Manuel Ferrer, Gro Elin Kjæreng Bjerga. https://doi.org/10.1128/aem.00390-

23

• Repository: OxiPro and FuturEnzyme (https://zenodo.org/communities/futurenzyme/?page=1&size=20)

Communities on Zenodo (feel free to add in our Community any data/material/etc. you see convenient)

https://radicalz.eu/cluster/
https://radicalz.eu/cluster/
https://doi.org/10.1128/aem.00390-23
https://zenodo.org/communities/futurenzyme/?page=1&size=20
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• More presence of the Advisory Board during the current implementation of the project. Important for the project 

management to have independent perspective and feedback about the project progress. Already more involved, 

present in this meeting.

• Increased spending is planned in forthcoming period since production and screening of enzymes will be more 

time and resource consuming.

• The developed enzyme screening kit will be available also through some members of the Advisory Board.

• Partners can access to the metadata (repositories Zenodo, website intranet, MareNostrum).

• Eucodis is already a part of Biosynth GmbH (from 28 June 2023). Does PIC change? 

• The technical report and feedback from the Project Officer and external evaluator from the first reporting period 

was sent to the AB on 22 February 2023.

• The website should be linked to enzyme producing companies e.g Novozymes, Advanced Enzymes, Dupont, 

etc… to be discussed and implemented.

Recommendations from Advisory Board, Project 
Officer, and external evaluation, and issues to
discuss
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