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Rational design of novel vaccines

Antimicrobial peptides

Novel mechanism of antimicrobial resistance

Protein Factory in CHO cells
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Identification of the target protein

Computational methods

Construction of enzyme variants libraries

Screening for evolved enzyme variants

Protein expression, purification, and biochemical characterization

Construction of enzyme variants libraries

Screening for evolved enzyme variants

Identification of the target protein

Computational methods

In vitro evolution of novel enzymes 

Error-prone PCR
Site-directed mutagenesis
Site-saturation mutagenesis

Protein expression, purification, and biochemical characterization
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…for innovative uses in different biotechnological fields

Tailored enzymes 

Elena Rosini
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Enzymatic tool-box for LIGNIN DEGRADATION

Synthesis of high-value compounds by multi-enzymatic approaches
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Lignin

Depolymerization

Functionalized
Aromatics

KRAFT LIGNIN
≈ 130 million tons / year

THERMO-CHEMICAL 
TREATMENT

≈ 10% w/w yield
Multi-enzymatic cascade process

ccMA synthesis project

Elena Rosini
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ccMA synthesis project…whole-cell system

Recovery and purification of 
ferulic acid from wheat bran

↓
bioconversion into ccMA

Elena RosiniGianluca Molla, Elena Rosini, Loredano Pollegioni

0.73 g ccMA/g ferulic acid
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Lignin

Wheat bran

Green solvent 
fractionation &
catalytic oxidation

Enzymatic 
treatment

Pyruvate

Foods, drugs

Enzymatic
depolymerization

Ferulic

acid

……….

Artificial pathways for Biosynthesis
of Value-added products

MEAT-from-WOOD project (from renewable resources to ……)

from renewable resources to aminoacids

Funded

Elena Rosini
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Toward a PET circular economy

Elena Rosini
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Biodegradation of post-consumer PET at 55 °C

97% = 34.9 mM 

WT

F243T

Double 
variant

Substrate: 9 mg/mL 

Amorphous PET film

Enzyme: 5 μg/mL

Elena Rosini
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Wheat 

bran Lignin PET

Novel 

Biopolymers

Novel 

Biopolymers

High added value 

compounds

High added value 

compounds/polymers

# System Biocatalysis → A circular bioeconomy for PET

Vignali 2022 - doi.org/10.1002/adsc.202100849 Rosini 2022 Elena Rosini
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ProPla project: Proteins from plastics
Step 1: PET enzymatic degradation 

Step 2: TPA enzymatic degradation and valorization into amino acids 

Elena RosiniGianluca Molla, Elena Rosini, Loredano Pollegioni

System biology

Engineering of metabolic pathways 

Funded

Elena Rosini
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PET2POLY project From PET WASTE to BIOACTIVE POLYMERS:
an innovative bioeconomy approach 

INNOVATIVE 

BIOACTIVE 

POLYMERS

BUILDING 

BLOCKS 

FROM PET

Elena RosiniGianluca Molla, Elena Rosini, Loredano Pollegioni

Funded

Elena Rosini
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RICH project - Turning Rubbish Into biobased materials: a 
sustainable CHain for the full valorisation of organic waste

Elena RosiniGianluca Molla, Elena Rosini, Loredano Pollegioni

INPUT

OUTPUT

Biodiesel/additives

Protein-based 

Bioplastics

MAIN 

OUTPUT

Rearing 
residues

Organic fertilizer

OUTPUT

Black Soldier Larvae convert organic waste into biomass

Novel materials

Natural antimicrobials

ORGANIC WASTE
(FORSU)

OUTPUT
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NicePET project - aN InseCt biorEactor for the full valorization of PET

Elena RosiniGianluca Molla, Elena Rosini, Loredano Pollegioni

Proteins & 

small 

peptides

Chitin 

and chitosan

Rearing 

residues

Lipids

INPUT OUTPUT

Genetic modified Black 

Soldier Larvae convert PET 

into compounds used to grow

Organic fertilizer

Natural antimicrobials

Novel materials

Novel materials

Natural antimicrobials

Organic wastes contaminated by 

Poly(ethylene Terephthalate) 

(PET)

Funded
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PETex: a tailored PET bioeconomy for textiles valorization

Submitted 
for funding

Elena Rosini

Feathers (end of life and scraps)
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Visit https://2024.febscongress.org/ 

https://2024.febscongress.org/


Highlights
⮚ 14 Plenary lectures from worldwide research leaders, including 3 Nobel laureates
• 1 Nobel laureate meets the Young Researchers session

⮚ 31 Symposia (2 managed by young scientists) grouped within 4 main themes: 
• Biochemistry for Knowledge Advances in Life Sciences
• Environmental Biotechnology
• Biochemistry and Human Well-being
• Biochemistry in Health and Diseases

⮚ 64 Main invited speakers
⮚ 90 Speakers selected from abstracts
⮚ 9 Speed talk sessions: 90 selected presenters

⮚ Lectures, short talks and speed talks from the submitted abstracts

⮚ Special Sessions dedicated to:
• Young Scientists
• Biochemical Education
• Science and Society
• Women in Science
• Private and Public Funds in Translational Research

⮚ Poster presentation sessions
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