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Project summary:

The aim of this project is to study the role of proteins in bone growth and apply this knowledge to regenerative
medicine. The aim is to propose implants that promote bone regeneration in vivo without the undesirable
effects of current methods. This 3D biomaterial is made of polymer brushes carrying bone morphogenetic
proteins (BMPs). In particular, BMP2 is a growth factor known for its osteogenic potential and for its clinical
use for de novo bone formation. In vivo BMPs are presented to cells bound to the glycosaminoglycan heparan
sulfate (HS). BRM team have shown that HS enhances BMP2-mediated osteogenic differentiation (Sefkow-
Werner et al 2020, Migliorini et al 2017, Sales et al 2021). Employing HS-presenting biomaterials for future in
vivo applications is not a sustainable strategy since HS encounters short life time if placed in an injured site
due to its degradation by the enzymes heparinases. Polymer brushes are an attractive approach for tissue
engineering, thanks to their simple fabrication, extracellular matrix-like structure and in vivo stability. In
collaboration with the group of J. Gautrot at Mary Queen University of London (QMUL) we proved that these
brushes bind to BMPs. The role of the candidate will be to test different brushes architectures, densities and
thicknesses on BMP-mediated cellular response to identify the best conditions to obtain cell adhesion and
differentiation. This project is part of a collaboration with J. Gautrot and with D. Boturyn at DCM, UGA. At QUML
the student will learn how to grow polymeric brushes on 3D materials and at BRM team, the student will
differentiate stem cells on top of these brushes.

We expect to recruit a highly motivated student with an interdisciplinary background on biology and/or
biophysics and engineering. Good level of spoken and written English is important for the collaboration with
the group in UK.
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