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Introduction

Steroids
Second largest class of drugs
More than 300 clinically approved steroidal compounds
Clinical use since the late 1940 s
Multiple applications
 Rheumatoid arthritis
 Neurodegenerative diseases
 Cancer
 Inflammatory diseases  SARS-CoV-2 (COVID-19)
Metabolic disorders
 Contraception
 Hormonal insufficiencies
Others
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Hydrocortisone
Cortisone
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Introduction

The central objective of Syntheroids is to develop an integrated production

process for pharmaceutical steroids using Synthetic Biology and improved

processing technology. Syntheroids project has four specific objectives:

Omics data integration from steroid producing Actinobacteria as a source of
Synthetic Biology targets for productive strain evolution.

Creating genetically engineered bacterial strains capable of producing
innovative C22-steroid precursors.

Reduce or eliminate end-product inhibition by mutagenesis, genetic
engineering and process optimization.

Integrate up- and downstream processes for an eco-friendly bioconversion.



WP1: Study of the
metabolic capacities 

P1, P2, P3

WP2: Engineering
bacterial strains

P1, P2, P3, P5

WP4: Scale up and
demonstration

P4, P5

WP3: Process Design
for bioproduction
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WP5: Management
and Dissemination
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Technical overview

Genome sequencing

TranscriptomicsProteomics

Metabolomics

WP1. Metabolic capacities of steroid-producing strains



Technical overview

WP2. Engineering bacterial strains for steroid production

New steroid precursors



Technical overview

WP2. Engineering bacterial strains for steroid production

Cell sorting Screening

Steroid resistant mutant strains

Omics analyses Genetic engineering

Mutagenesis



Technical overview

WP3. Process design for bioproduction of steroids

Miniaturized cultivations

Downstream processing 



Technical overview

WP4. Scale up and demonstration



WP5. Management and Dissemination

Project management and coordination

León
24-05-18

Dortmund
24-01-19

Pushchino
01-10-19

Online
11-21

Online
27-05-20

Online
17-11-20

Online
25-05-21

RRI aspects



WP5. Management and Dissemination

Data Management

RRI aspects



WP5. Management and Dissemination

Dissemination and communication

Priority 1:
Pharmaceutical

companies

Industrial
Fairs

Priority 3:
General
public

@Syntheroids

Mass media

Priority 2:
Scientific

community

Publications

Congresses

RRI aspects



WP5. Management and Dissemination

Life Cycle Assessment (LCA)

DSP

Purified
product

USP

RRI aspects



WP5. Management and Dissemination

Exploitation

RRI aspects



RRI aspects

Gender/diversity/culture dimension in the project

 Diversity in gender, country of origin and age of people involved in the project

 Diversity reflected in the recipients of steroids produced by precursors

Progesterone Ursodeoxycholic acid



Technology Transfert and market 
potential

Starting TRL  3 (experimental proof of concept)
Proposed final TRL  6 (technology demonstrated in industrially 
relevant environment)
TRL reached  5 (technology validated in industrially relevant 
environment)

Main bottlenecks: Strain used was not a real industrial strain
Production of by-products



Project outcomes

O1. Omics data integration from steroid producing Actinobacteria



Project outcomes

O2. Creating engineered bacterial strains producing C-22 steroids

• Standards
• Mutant A
• Mutant B

Enzymes with low substrate specificity
Identification of by-products which can be also used as steroid precursors



Project outcomes

O2. Creating engineered bacterial strains producing C-22 steroids

Improved production modifying the composition of culture medium



Project outcomes

O2. Creating engineered bacterial strains producing C-22 steroids

Ability to catalyze structural modifications of 3 -oxo-androstane steroids



Project outcomes

O3. Reduce or eliminate end-product inhibition 



Project outcomes

O4. Integrate up- and downstream processes 



Summary

Objectives proposed:

O1. Omics data integration from steroid producing Actinobacteria

O2. Creating engineered bacterial strains producing new steroids

 C-22 precursors

 1-dehydroanalogs

 Hydroxylated androstanes

O3. Reduce or eliminate end-product inhibition 

O4. Integrate up- and downstream processes
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The National funding Agencies

Ministry of Science, Innovation and Universities

Ministry of Science and Higher Education

The Research Council of Norway

Federal Ministry of Education and Research

The Centre for the Development of IndustrialTechnology
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