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Motivation Challenge

Proteins intertwine with polymer interfaces in biological
environments. These interactions are exploited to
modulate the function of biopolymer films/particles or to

induced their degrqdqtlon at their end-of-life. In addition, traditional methods for characterizing protein-polymer interactions lack
the precision and speed to design proteins to fulfill these applications.

However, their production and deployment at the industrial scale are challenging
due to i) poor loadings at polymer nanosurfaces i) loss of activity at the
temperatures needed for polymer processing, iii) short life-spam, among others.

l. sakaiensis

4 \\\ Our work focuses on

"\: athogen
& " “polymer-binding

peptlde ‘
Antlmlcrobl | < _~..__ l -designing and producing genetically modified polymer-binding peptides and
enzyme (/_( 8 M= ‘\m) D ’ ’ hydrolases with enhanced binding capacity and temperature stability.
C,"’_\;','/. J-‘f,
Croated with (SCT ’;/ . -developing model polymer interfaces, such as Langmuir thin films to evaluate
reated wi o o 0 . . .
BioRender.com Polymer MIEIO>_©_< MHETase >_C>EE< yon1PA orotein-polymer interactions at the nanoscale.

nanoparticles

-integrating innovative interfacial techniques such as rheology, ellipsometry, and
Microbial proteins and peptides are used as linkers  Proteins, referred to as hydrolases (eg. PETase), catalyze the

neutron reflectometry, to understand nanoscale phenomena at the polymer
to functionalize polymer-based nanoparticles and  degradation of natural and synthetic polymers such as interfaces.

enhance their vehiculization through membranes.  polyethylene terephthalate (PET) into recyclable building blocks.
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2. Polymer binding peptides 3. Polymer hydrolases

Phasins are proteins with a high affinity for polymers (polyhydroxyalkanoates —PHA) PET thin films floating on the surface of a liquid can be produced at different
produced inside bacterial cells. Short amphiphilic peptides derived from Phasins nanometric thicknesses varying the surface coverage (mN/m)
were designed based on their amino acid sequence and hydrophobic moment.
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