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Rationale: CD44 is a ubiquitously expressed receptor for hyaluronic acid (HA), which is a 
major component of extracellular matrices, a much used biomaterial (dermal filler, intra-
articular injections) and a potential targeting agent in precision drug delivery. CD44 
properties and functions vary considerably: e.g. endo- and epithelial cells express non-
standard forms of CD44 that bind HA strongly but can hardly internalize it. Most tumor cells 
express similar non-standard forms of CD44 that internalize it. CD44 expression is maximal 
in tumors, where it is often considered a stemness marker, but also a hallmark of 
metastasis/migration. The latter findings have given a strong stimulus to HA-based carriers 
for tumor targeting, which most commonly do accumulate in tumor tissues. Despite the 
significance of HA, there is a lack of mechanistic knowledge regarding its cell uptake and its 
intracellular signaling. This is necessary for the rational development of targeted 
nanocarriers. 
 
Aims & Objectives: In in vitro ‘healthy’ stromal, inflamed and tumoral models, we will 
investigate: 

• the role of CD44 and the influence of its post-transcriptional /translational variability 
on HA binding & internalization, as well as cell motility. A) Kinetics of uptake of 5 
kinds of HA (soluble/nanoparticle) in 10 cell lines (‘healthy’ stromal and 
endo/epithelial, M1 and M2 inflamed, tumoral) as a function of HA concentration B) 
2D and 3D cell motility as a function of HA binding and/or CD44 blocking. C) for the 5 
conditions of highest variability in CD44 fingerprint, HA internalization rate and 
motility, we will characterize HA trafficking on cell surface and highlight the presence 
of possible co-receptors or of successive surface trafficking steps, and D) we will 
follow kinetics and localization of the intracellular trafficking of both HA and CD44. 

• the downstream signaling response of CD44-HA binding. A Luminex-based assay 
will measure the changes in major signaling pathways in the 5 conditions above. In a 
final stage, signaling signatures will be extracted in an unbiased way via mass 
spectrometry-based phosphoproteomics. Data will be analyzed using and evolving 
in-house pipelines, which combine network inference and cell signaling pathway 
modelling approaches. Signal diffusion-based approaches will also highlight signal 
propagation in non-phospho-based signaling systems, such as Rho signaling. 

• the effects on cell phenotype and motility. Using our models in combination with the 
microscopy data collected above, we will identify candidates for CRISPR perturbation 
or overexpression that can affect the HA endocytosis mechanisms and cell motility. 
We will then evaluate the effect of the different HA mechanisms and their 
perturbation on cell phenotype including shape, ability to form cell adhesions, 
invasion and motility properties. 

 
Integration of partner expertise: Experimental (IIT); NT - drug delivery, e.g. preparation 
and characterization of HA-based colloids and use of in vitro cellular models. GV - analytical 
and optical tools such as STED-FCS or single-molecule tracking for studying membrane 
dynamics.  
BG - autophagy, intracellular trafficking and chronobiology. Computational (EBI);  
EP -phosphoproteomics, cell signaling networks from omics datasets, executable modelling 
of cell signalling pathways. 




