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Project background 

Metastatic cells are characterised as being highly invasive but weakly adhesive with rounded-amoeboid like 
features. These cells harbour high levels of cortical Myosin II activity and exert low magnitude traction forces into the 
extracellular matrix (ECM). Their low adhesion to the matrix results in decreased engagement in mitochondrial 
metabolism and alterations in ATP and AMP intracellular levels that lead to AMP-activated protein kinase (AMPK) 
activation.  

 

Once AMPK is active, it directly phosphorylates the crucial regulator of cytoskeletal dynamics Myosin phosphatase 
(Myosin phosphatase target subunit 1, MYPT1) in the key residue for its inactivation, leading to increased Myosin 
Light Chain phosphorylation and increased overall Myosin II activity. At the same time, AMPK induces mitochondrial 
fission through the phosphorylation of Mitochondrial Fission Factor (MFF), which sustains the imbalance in energy 
levels, further boosting AMPK signalling and Myosin II activation. In contrast, highly adhesive elongated-
mesenchymal cells present highly fused and active mitochondria. This provides energy for mesenchymal cancer 
cells to exert strong adhesive traction stress, while it maintains lower levels of AMPK signalling, resulting in 
moderate Myosin II activity. Strong adhesions in elongated-mesenchymal cells rely on Discoidin Domain Receptor 1 
(DDR1) collagen receptor. Reducing DDR1-dependent adhesion, inhibiting mitochondrial fusion or inducing AMPK 
activity in elongated-mesenchymal cells promotes the transition to rounded-amoeboid efficient migration/invasion 
and all its cytoskeletal/mitochondrial features. Conversely, inhibiting AMPK reduces metastatic potential of cancer 
cells. 

 

 



 
 
 
 

Project aims 

• Screen compound libraries of molecular glue degraders for compounds able to degrade subunits of AMPK. 

• Generate PROTACs from existing inhibitors, to increase selectivity and potency. 

• Test identified compounds (molecular glue degraders) for their ability to impair AMPK functions leading to 
diminished metastatic potential in vitro, by assessing amoeboid features, cell rounding, Myosin II activity, 
mitochondrial function and traction stresses. 

• Test selected compounds (molecular glue degraders) in vivo in cancer models for melanoma and breast 
cancer for their ability to reduce metastasis.  

Research proposal 

 

We propose that targeting AMPK would represent a promising therapeutic strategy for the treatment of metastatic 
cancers. Recent advancements in the field of targeted protein degradation have allowed for the development of 
compounds that can be used to degrade their substrates. In this project, we shall identify and develop molecules 
can be used to degrade AMPK and these for their ability to target metastatic cancer cells, focusing on melanoma 
and breast cancer. 

 

This proposal will incorporate the use of unique large-scale chemical libraries of molecular glue degraders as well as 
in vitro and in vivo models of breast cancer and melanoma, with the aim of developing novel therapeutic approaches 
to treat metastatic cancer.  
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Candidate profile 

Note: the ICR’s standard minimum entry requirement is a relevant undergraduate Honours degree (First or 2:1). 

Pre-requisite qualifications of applicants:  

• At least a 2:1 degree in a relevant scientific 
subject 

• Some experience of cell biology is preferred 
but exceptional candidates in other disciplines 
will be considered 

 

Intended learning outcomes: 

• Cell biology: tissue culture, 3D biology, 
screening and microscopy techniques 

• Computational and quantitative skills: Use of 
in silico tools for data analysis  

• Communication: Ability to present work 
verbally and in writing to a multidisciplinary 
audience, including writing and submitting of 
papers to high impact peer-reviewed journals 

• Teamwork: experience of working in a 
multidisciplinary research team 

 

 

 

Advertising details 

Project suitable for a student with a background in: x  Biological Sciences 

 Physics or Engineering 

 Chemistry 

 Maths, Statistics or Epidemiology 

 Computer Science 

 


