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PROJECT 1 

DoS: Rossella Galli 

Title: Identifying metabolic vulnerabilities in glioblastoma by untargeted metabolomics 
of subgroup-specific cancer stem cell-derived mouse models. 

Curriculum: Neuroscience and Experimental Neurology 

Link to OSR/UniSR personal page: 
https://research.hsr.it/en/divisions/neuroscience/neural-
stem-cell-biology.html 

 

Project description (Number of characters, including spaces: 2.000 - 3.000): 

Among the many different processes that are involved in cancer pathogenesis and can be considered a 
source of actionable biomarkers, cancer metabolism significantly contributes to cancer progression and 
resistance to therapy. Cancer metabolism implies the existence of convergent and divergent metabolic 
phenotypes, which are highly relevant both from a mechanistic and therapeutic standpoint (1). This concept 
applies also to glioblastoma (GBM), the most malignant brain tumor of adults. Indeed, gene expression 
profiling of GBM identified different subgroups (proneural, classical and mesenchymal) that correlate with 
divergent prognosis, with mesenchymal GBMs having the worst prognosis and the proneural the best (2, 3). 
As such, the identification of robust subgroup-restricted metabolic markers to be exploited also as potential 
therapeutic targets is urgently needed by the neuro-oncology community. 
Over the last few years, by subjecting GBM cancer stem cell (CSC) lines to RNAseq-based transcriptomics, we 
identified different subgroup-specific gene classifiers (4). Either by exploiting the ability of CSCs to preserve 
the molecular fingerprint of their tissue of origin or by manipulating in CSCs the expression of the above-
mentioned gene classifiers, we generated preclinical models of GBM that closely recapitulated the molecular 
makeup of the distinct human GBM molecular subgroups (4). 
Aim of this project is to take advantage of metabolic data, which we recently obtained by large-scale 
untargeted metabolomics of proneural (PN) and mesenchymal (MES) GBM CSC-derived xenografts, to 
identify novel subgroup-specific metabolic vulnerabilities.  
Specifically, the main objectives of the project are: 
 a) to integrate the above data with previously obtained molecular information derived from RNAseq and 
untargeted metabolomics of subgroup-specific GBM CSCs, in order to select the most interesting 
candidates, with priority given to metabolites/metabolic pathways enriched in MES CSCs and in their 
xenografts.  
b) to validate the accumulation/activation of the selected metabolites/metabolic pathways in CSCs in vitro, 
in the xenografts derived from their orthotopic implantation in vivo and in human samples of GBM affiliated 
with the different subgroups.  
c) to interfere with the accumulation of metabolites/activation of metabolic pathways by specific inhibitors 
and/or gene silencing of core enzyme-encoding genes in CSCs in vitro. 
d) to assess the translational relevance of the selected metabolites/metabolic pathway by inhibiting their 
accumulation/activation in subgroup-specific CSC-derived xenografts in vivo.  
e) to leverage the selective accumulation of specific metabolites as biomarker(s) by non-invasive imaging 
(e.g., magnetic resonance spectroscopy, MRS and positron-emission tomography, PET). 
By this approach, we will define metabolites/metabolic pathways that might act as subgroup classifiers to 
improve the detection of GBM subtypes at diagnosis. Most importantly, the same metabolites/metabolic 
pathways might serve as potential novel subgroup-specific therapeutic targets, whose availability 
represents a long-awaited breakthrough towards the cure of this severe and yet incurable cancer. 
 

 

 

 

https://research.hsr.it/en/divisions/neuroscience/neural-stem-cell-biology.html
https://research.hsr.it/en/divisions/neuroscience/neural-stem-cell-biology.html


 

PROPOSAL AS DIRECTOR OF STUDIES &  
RESEARCH PROJECT 

MO-PHDMM-1 
Rev. 06 del 04/03/2022 

Page 5 di 10 

 
Skills to be acquired by the student (Number of characters, including spaces: max 600): 

The student will have the opportunity to become acquainted with basic molecular and cellular biology 
techniques (e.g., qPCR, WB, IHC), in vivo methodologies (e.g., orthotopic transplantation, MRI) and some basic 
bioinformatic tools (e.g., R2 platform, GSEA, MetaboAnalyst). 
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