
Molecular characterization and 
valorization of plant and 

microbial biomass

Molecular engineering of plant
and microbes

Identification and functional
characterization of enzymatic and 

microbial biocatalysts

Identification and characterization of 
bioproducts

Improvement of bioproducts
production and quality

Study of bioproduct properties and 
applications

BIOMASS
(agricultural, livestock, industrial and 
urban wastes, by-products, biomass

crops)

MICROBIAL RESOURCES 
AND BIOCATALYSIS

(microbial mixed culture, hydrogen
synthesis and/ or conversion, lignin

trasformation, etc.)

BIOFUELS AND BIOPRODUCTS
(biohydrogen, biogas, biomethane, 

biohythane,natural rubber, specialized
metabolites, building blocks, biochar, etc.)

OMICS SCIENCES (GENOMICS/METAGENOMICS, TRANSCRIPTOMICS)

BIOTECHNOLOGY

Design of experiments to assess
codigestion biomass strategies

Metagenomic approaches for 
identification of microbial activities

Characterization of ligninolytic fungi 
(Phyto- and Myco-remedation)

TECHNOLOGICAL DEVELOPMENT

DEMONSTRATION ACTIVITIES
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High-throughput
screening

Molecular biology, biotechnology, omics technologies

Sequencing and 
bioinformatics

Functional
genetics

Expression
analyses

Laboratory of Biotechnological Processes
for Energy and Industry (PBE)

The laboratory carries out research, technological development and demonstration activities in the

fields of production, transformation and valorization of biomass. The approaches range from the

development of innovative conversion systems to the integration of advanced biotechnologies

spanning from basic research to the design and build of prototypes and pilot plants.

Plant 
science

Microbiology

MICROBIOLOGY

CHEMISTRY

Platforms for bioprocess development and implementation

Biohydrogen production Biomethane production
Advanced Anaerobic

Digestion

Biotechnological processes for 
biomass treatments

Physical properties and chemical
composition

Selection and enrichment of 
functional microbial consortium from 

natural/anthropogenic ecosystems 
and biomass self fermentation

Boosting microbial funtional activities 
by bioaugmentation

Biohydrogen production by Dark 
fermentation

Advanced Anaerobic Digestion: biogas 
and biohythane production

Implementation of bioprocesses by 
Bioelectrochemical Systems (BES)

Biomethane production by in situ 
biomethanation

Microscopy
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