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RELAZIONE:  
 
 
BACKGROUND 

The Eph receptors represent the largest family of receptor tyrosine kinases (RTK) in humans with 14 

members identified and divided in two classes, EphAs and EphBs, based on their amino acid sequence 

homology and on their affinity for cell-bound ephrin ligands. These receptors are activated upon binding 

with their cognate ephrin ligands, which induces receptor clustering, followed by internalization and 

degradation (Gale et al., 1996).  

In the last 20 years, several evidences showed a deregulated expression and function of these proteins in 

many solid tumors. Among Eph receptors, EphA2 emerged as a pivotal element in the genesis of several 

tumors as it supports angiogenesis as well as vasculogenic mimicry (Zhang et al., 2015). EphA2 has been 

also identified as a crucial receptor for the insurgence and progression of Glioblastoma, one of the most 

malignant brain tumor, characterized by a poor survival of patients. An overexpression of EphA2 receptor 

was observed in glioblastoma tumor-propagating cells with stem-like characteristics and in Glioblastoma 

(GBM) primary lines. In these cells the receptor maintains an undifferentiated, self-renewing tumor 

population (Binda et al., 2012; Day et al., 2013). 

AIM   

My research project at Metrohealth Medical Center is focused on the pharmacological evaluation of 

UniPR1331, an amino acid conjugate of 3β-hydroxy-Δ5-cholenic acid (Castelli et al., 2015) antagonist of 

EphA2, in human glioma stem cells in order to clarify its mechanism and activity. In previous studies it was 
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able to inhibit EphA2-ephrin-A1 interaction in human glioblastoma cells (U87GM) and it showed anti-

angiogenic activity both in vitro and in vivo.  

 

RESULTS 

In the first part of my research, I learned to handle and to cultivate human glioma stem cells (GSC). Their 

behaviour is quite similar to other cell lines although they need of specific growth condition. In particular, 

GSCs growth in presence of  Neurobasal medium with N2 supplement, B27 supplement without Vitamin A, 

100 mM L-Glutamine, 100ug/ml Pen/Strep, 25ng/ml EGF, 25ng/ml FGF and BD-MATRIGEL which allow 

to maintain their clonogenic and self-renewal capability.  

After that, I tested UniPR1331 at 30-3 µM  concentrations in three lines of GSCs, 456 (pediatric neuronal 

glioma stem cells), 23 and 7-11 (patient-derived tumor stem cells) in order to select the best cellular model in 

which to carry out my research. To do that, I performed MTT assay, testing UniPR1331 at 30-10-3µM for 

24h, 48 and 72 hours. The compound was able to reduce cell proliferation of 456 GSCs after 48 and 72hours 

of treatment at 30µM and 10 µM, whereas no significant effects were observed in the other cells.  

As an effect of compound was observed only after 48h and not before I decided to analyze the protein levels 

of EphA2 by immunoblot in 456 cells untreated or treated for 24h or 30h with UniPR1331 at 30-10µM. The 

compound turned out to reduce the expression of EphA2 especially at 30 µM. 

Then, at the same time of treatment, I investigated the capability of UniPR1331 to modify the expression of 

stem markers as SOX2, Nestin, Tuj1 and OCT4 and N-cadherin on 456 by immunoblotting. However after 

30 hours of treatment with the compound at 30 and 10µM a significant reduction of N-cadherin was 

observed in a concentration dependent manner. Whereas when Nestin and the other stem markers were 

analysed no significant results were found.  

A high level of N-cadherin protein in the apical domain of Neuronal Progenitors Cells (NPC) is 

important to undergo symmetric proliferative division and for the maintenance of the Neuronal 

progenitor cells’s niche. Furthermore, loss of function of N-cadherin by the conditional knockout 

(KO) in the cerebral cortex causes premature differentiation of NPCs. It is also known that N-

cadherin affects the level of β-catenin which is a component of both Adherent Junction and one of 

the canonical Wnt pathway (Amit et al. 2002;  Gottardi et al. 2004) 

Moreover, aberrant activation of Wnt/β-catenin signalling has been observed in a variety of human 

cancers including glioma and other findings have confirmed that Wnt/β-catenin signalling as a 

metastasis driver in glioma. β-catenin, a key signal transducer of Wnt pathway, is overexpressed in 

glioma and knockdown of it reduces the invasiveness of glioma cells.  

Based on these observations, I looked at the relationship between EphA2, (known to be 

overexpressed in glioma) and N-cadherin. I compared N-cadherin protein levels of 456 cells 

naturally expressing EphA2 with 456 cells overexpressing EphA2 (456EphA2). Higher levels of N-

cadherin were found in EphA2-overexpressing 456 cells compared to the ones of 456 cells. 

Furthermore similar results were obtained when β-catenin protein levels were investigated, 

confirming a relationship with EphA2, N-cadherin and the β-catenin. This would be in line with 

what reported in literature, in fact β-catenin contains a repetitive sequence of 42 amino acids which 

combines with the cytoplasmic region of N-cadherin in NPCs. When β-catenin doesn’t link with N-
cadherin, it forms a complex with APC, Axin and glycogen synthase kinase 3β (GSK3β) which 

induces the β-catenin degradation (Aberle al. 1997, Roberts et al. 2011). 

The same experiment was repeated by treating 456 cells and 456EphA2 with UniPR1331 at 30 µM 

and 10 µM for 30hours. The compound triggered a reduction of EphA2 protein levels in both cell 

lines. Moreover, UniPR1331 decreased N-cadherin and B-catenin levels, providing once more a 

proof of link between EphA2 and N-cadherin/ β-catenin.  

Further studies are on-going to clarify this interaction and what could be the implications of 

modulation of EphA2/N-cadherin/ β-catenin axis in glioma stem cells.    
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