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Connection shown between glucose metabolism 
and colorectal tumorigenesis 

 

 

• An international team of researchers, led by Dr Carlos Sebastián Muñoz, 
director of the UB Metabolic Dynamics in Cancer Laboratory at the 
Barcelona Science Park, and Prof Raul Mostoslavsky from 
the Massachusetts General Hospital Cancer Center, has identified a 
type of cells in the intestines, characterised by their high glucose 
metabolism, that behave like stem cells and could be responsible for 
the genesis and spread of colorectal cancer. 
 

• The results of the study, published in Nature Communications, 
reveals that blocking metabolic reprogramming is enough to inhibit 
the glycolytic cells ability to form intestinal tumours, suggest that 
this metabolic vulnerability could be used to treat colorectal cancer. 
 
 

Barcelona, 22March 2022. An international team of researchers, headed by Dr Carlos Sebastián Muñoz, 
a Beatriz Galindo researcher and director of the UB Metabolic Dynamics in Cancer Laboratory at the 
Barcelona Science Park, has identified a type of cells in the intestines, characterised by their high glucose 
metabolism, that behave like stem cells and could be responsible for the genesis and spread of colorectal 
cancer.  

The study, published in Nature Communications, open up a new path for research to design new, more 
effective therapeutic targets for this type of tumour, based on blocking the metabolic reprogramming of these 
cells. 

The study was head jointly by Dr Carlos Sebastián and Prof Raul Mostoslavsky from the Massachusetts 
General Hospital Cancer Center (associated with Harvard Medical School), with participation from 
renowned researchers at the Candiolo Cancer Institute-FPO (Turin, Italy) and several hospitals and 
departments of Harvard University. 

Colorectal cancer is one of the most common types of cancer in Spain, in both women and men, with 40,000 
cases diagnosed in 2021 according to the Asociación Española Contra el Cáncer (AECC). Despite recent 
advances in diagnosis and treatment of this type of cancer, its mortality rate remains very high: the second 
most common cause of cancer-related deaths. So, it is important to get a better understanding of the 
mechanisms involved in the genesis and spread of these tumours.  
 
Role of glucose metabolism in intestinal tumours 

Cancerous cells don’t metabolise glucose in the same way as normal cells. “In previous studies, we showed 
that glucose metabolism plays a key role in the initiation of intestinal tumours in murine models of colorectal 
cancer. Now, in this study, we’ve discovered a rare population of cells in  these tumours characterised by 
their high rates of glucose metabolism (glycolytic cells) and that behave like stem cells, meaning they are 
pluripotent and can initiate a tumour,” explains Dr Carlos Sebastián, member of the Department of Cell 
Biology, Physiology and Immunology in the Faculty of Biology at the University of Barcelona (UB) and the 
Institute of Biomedicine of the University of Barcelona (IBUB).  

The results show that intestinal tumours are metabolically heterogeneous and suggest that there is a hierarchy in 
which a small population of highly glycolytic cells are responsible for tumour initiation and spread.  
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“To analyse this heterogeneity, we developed a novel system that, in combination with intestinal organoids 
(3D cultures that imitate the cell composition of the intestine), has allowed us to visualise, track and 
characterise cells with different metabolic properties in the intestinal epithelium and in tumours at the single-
cell level. The characterisation of these glycolytic cells has led us to discover that they act as intestinal stem 
cells and that this cell type is also found in intestinal tumours,” explains Dr Sebastián. 

 

Metabolic reprogramming in the tumour process 

One of the main characteristics of tumour cells is their ability to change their metabolism (metabolic 
reprogramming) to grow, survive and proliferate, which is intimately linked to tumour progression, 
metastasis, and therapeutic resistance. 

Traditionally, the scientific community has considered these metabolic alterations mere adaptations geared 
towards providing the energy and macromolecules needed for cell proliferation. “However, our studies show 
that this metabolic reprogramming occurs at very early stages during tumorigenesis and is intrinsically 
associated to cell fate determination,” reveals the scientist. 

Plus, the team of researchers has discovered that blocking metabolic reprogramming is enough to inhibit 
the glycolytic cells’ ability to form intestinal tumours. “Given that these tumour-initiating cells are involved in 
tumour progression, metastasis and relapse, our results suggest that this metabolic vulnerability could be 
used to treat colorectal cancer,” he adds. 

Another important conclusion from the study is that these glycolytic cells are quiescent, meaning they don’t 
proliferate, which challenge the dogma that this metabolic reprogramming is associated with biomass 
production and cell proliferation. In fact, the researchers observed that these metabolic characteristics are 
necessary to protect these cells from oxidative stress and maintain their stem cell potential. 

“Although these studies were conducted with mouse models of colon cancer and, therefore, we must be 
prudent in transferring them to the human disease, the results obtained could be useful in the future for 
designing new, more effective therapies for this type of cancer. In this regard, our laboratory continues 
working in this line with samples from colon cancer patients to apply our findings to these patients,” the 
researcher highlights. 
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■ About the Metabolic Dynamics in Cancer Laboratory 

The Metabolic Dynamics in Cancer Laboratory, established in 2017 at the Candiolo Cancer Institute-FPO 
(Turin, Italy), moved to the University of Barcelona in September 2020. Led by Dr Carlos Sebastián Muñoz, 
this lab was set up with the goal of understanding the role metabolism plays in regulating stem cells, tissue 
homoeostasis and tumourigenesis, as well as the functional interaction between metabolic reprogramming 
and other genetic and epigenetic programming involved in these processes. 

Focusing on the intestine as a model tissue and colorectal tumourigenesis, the lab’s specific lines of 
research are metabolic regulation of stem cell fate during tissue homoeostasis and tumorigenesis; metabolic 
heterogeneity and evolution of cancer; and metabolic crosstalk in the tumour microenvironment. 
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