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Molecular Docking

3D structure prediction
Molecular Dynamics
Molecular evolution
Error Prone PCR
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Site-saturation mutagenesis
Automated screenings

Rapid kinetics

Recombinant protein expression

Protein engineering

% The Protein Factory 2.0

43%
69%
34%

Gianluca Molla, Elena Rosini, Loredano Poliegioni



In vitro evolution of novel enzymes

Identification of the target protein

‘ Computational methods

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

‘ Construction of enzyme variants libraries

‘ Screening for evolved enzyme variants

Directed Screening
evolution methods
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b oo Protein expression, purification, and biochemical characterization

PROTEIN L
ENGINEERING
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Tailored enzymes

Biocatalysis
BIOTECHNOLOGICAL
APPLICATIONS

Biosensors
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Biosensor Drug Biocatalysis

_ Biocatalysis
Biocatalysis discovery,
) . Biorecycling
Enzyme Biosensor Biocatalysis Biocatalysis upcycling

therapy

Biosensor
Biosensor
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Enzymatic tool-box for LIGNIN DEGRADATION

Synthesis of high-value compounds by multi-enzymatic approaches
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ccMA synthesis project
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= 130 million tons / year «
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Multi-enzymatic cascade process

Catechol

PCA
HO._O

Functionalized Ho._0
Aromatics ©x__,
7N\ 0
o, 2HO, oy &y, THF
RESEARCH ARTICLE doi.org/10.1002/adsc.202100849 nzzsyﬁ;;—"v %
2H,0 L-Methionine

Multi-Enzymatic Cascade Reactions for the Synthesis of cis, cis-
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ccMA synthesis project...whole-cell system

Pathway 1 Pathway 2
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bioconversion into ccMA
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Whole-Cell Bioconversion of Renewable Biomasses-Related
Aromatics to cis,cis-Muconic Acid
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MEAT-from-WOOD project (from renewable resources to ......)
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Toward a PET circular economy

The plastics pollution problem is a general
failure of the whole plastic value chain
- product design & industrial production

- Marketing & behavior of consumers

- disposal processes

3 main areas

Redesign & Innovation Reuse

Only 21% of PET is recycled because the recycled
polymer possesses a lower quality and a higher cost
in comparison with the original one

vy
- -~

- -

......

Recycling « Biotechnological enzymatic processes
with radically improved quality
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Biodegradation of post-consumer PET at 55 °C
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PET -hydrolyzing

enzyme
at 55 °C (in H20)

139

post-consumer
PET waste

from disposable
plastic cup lid

Remaining fragments (0.8%)
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# System Biocatalysis - A circular bioeconomy for PET

Pathway 1

PET - —

COOH
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ProPla project: Proteins from plastics

Step 1: PET enzymatic degradation

PREPLY sl o

Step 2: TPA enzymatic degradation and valorization into amino acids

COOH *
Engineering of metabolic pathways s
—— ) ) e ) E— ;
: OH System biology o Funded
n
Fg'A Alanine Fondazione
CARIPLO
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PET2POLY project From PET WASTE to BIOACTIVE POLYMERS:
an innovative bioeconomy approach
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RICH project - Turning Rubbish Into biobased materials: a
sustainable CHain for the full valorisation of organic waste

Black Soldier Larvae convert organic waste into biomass

OUTPUT =

Rearing
residues | .

Organic fertilizer

OUTPUT —

Protein-based
Bioplastics

Biodiesel/additives

Novel materials

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

Rearing
residues
—  Organic fertilizer
- Proteins &
small
peptides
L Novel materials
Natural antimicrobials
Lipids
' Ministero
{iMUR' dell'Universita ..
e della Ricerca Ch Itin
and chitosan |
1 Novel materials
Natural antimicrobials
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PETex: a tailored PET bioeconomy for textiles valorization P
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Mining biochemistry for human health and well-being
2

WE LOOK FORWARD
TO WELCOMING YOU
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Italy | Allianz MiCo - Milano Convention Centre

ORGANISING SECRETARIAT

‘ MG, ~
2
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i 3 AIM Group Intemational - Milan Office
@ (4] ¢ & Via B, Ripamonti 128 - 20141 Mila», Italy
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Visit https://2024.febscongress.org/
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MILANO)| 29 June - 3 July 2024
o jmm P o
PR

Highlights 51

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

Mining biochemi:
for human heal an e enmn

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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