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PROJECT SUMMARY 

Project summary Melanoma is a type of skin cancer that develops from the 
pigment-containing cells (melanocytes). It is the cancer with 
the most rapidly growing incidence in the UK. Melanocyte 
transformation into melanoma is associated with specific 
alterations in the cells. Cancer cell populations harbour 
significant heterogeneity in cellular morphologies, gene 
expression patterns, proliferation rates, metastatic potential 
and sensitivity to treatment. This heterogeneity is a major 
obstacle to understanding and treating cancer.  
 
This interdisciplinary project will combine novel advanced 
imaging techniques with cell and molecular biology methods 
to elucidate the interplay between phenotypic heterogeneity 
and genomic alterations of the cells that constitute cancer 
and thus can help in the development of improved cell-based 
diagnostics and therapies.  
 
This is a joint project with Imperial College London. 
 

Project key words Cancer 
Cell biology 
Molecular biology 
Single cell gene expression 
Nano-biosensors 
High-resolution microscopy 
 

MRC LID themes Translational and Implementation Research 
 

MRC Core Skills developed 
through this project 

Interdisciplinary skills 
Quantitative skills 
 

https://www.sgul.ac.uk/about/our-institutes/molecular-and-clinical-sciences/research-sections/cell-biology-research-section/genomics-cell-bank/bennett-sviderskaya-laboratory
mailto:esviders@sgul.ac.uk
https://www.imperial.ac.uk/people/y.korchev
mailto:y.korchev@imperial.ac.uk
https://www.sgul.ac.uk/profiles/kenneth-laing
mailto:klaing@sgul.ac.uk
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Skills we expect a student 
to develop/acquire whilst 
pursuing this project 

MRC skills priority - Interdisciplinary and Quantitative skills: 
Advanced mammalian cell culture, cell biology and molecular 
biology methods including cell proliferation, differentiation, 
senescence and apoptosis assays, immunostaining. 
Fluorescence and confocal microscopy. 
Advanced high-resolution scanning probe microscopy for live 
cell imaging and use of novel nano-sensors for analysis of 
tumour samples. 
Develop skills in processing and analysing interdisciplinary 
data. 
Presentation of findings at academic meetings and in peer 
review publications. 
 

Is this project available for 
students applying for the 
1+4 route? 
And possible Master’s 
options identified by 
supervisory team 

Route 1+4 = Yes       
+4 = Yes 

Suitable 
Master’s 
programmes 
 

SGUL – MRes/MSc Translational Medicine 
SGUL – MRes Biomedical Sciences 
(Molecular Mechanisms of Cancer) 

Particular prior educational 
requirements for a student 
undertaking this project 

BSc/BA, 2i or above in a science discipline. Preferably also 
Master’s degree. Prior experience in basic laboratory skills is 
essential.  
 

Other useful information Potential for this project to be converted to an iCASE award. 
 

PROJECT IN MORE DETAIL 

Scientific description of this 
research project 

Rationale and logistics   
Melanoma is the cancer with the most rapidly growing 
incidence in the UK. Melanocyte transformation into 
melanoma is associated with specific alterations in the cells. 
Cancer cell populations harbour significant heterogeneity in 
cellular morphologies, gene expression patterns, proliferation 
rates, metastatic potential and sensitivity to treatment. This 
heterogeneity is a major obstacle to understanding and 
treating cancer, however, most studies cannot address it due 
to technical limitations. Single-cell genomics has emerged as 
a revolutionary technology transforming nearly every field of 
biomedical research. One promising approach is the 
integration of phenotyping with single-cell genomics, which 
may help quantify limited genomic transcripts while choosing 
a subpopulation of functionalised individual cells that can be 
analysed. We plan to develop and use new functional assays 
based on scanning ion conductance microscopy (SICM) that 
can identify specific phenotypes for further single-cell 
genomics. This approach can help quantify cell heterogeneity 
and characterise changes in their dynamic gene expression 
profile over time. Such a multifunctional-driven pheno-
genotyping single-cell SICM platform will revolutionise our 
understanding of gene regulation during melanoma 
progression. This novel approach could be used for other 
types of cancer and will help with understanding cancer 
progression as well as allowing the development of improved 
cell-based diagnostics and therapies.  
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Objectives 
1. Simultaneous multifunctional phenotyping of individual 
metastatic melanoma cell lines with 3D topographical 
mapping, measurement of pericellular pH, stiffness mapping 
and intracellular reactive oxygen species (ROS) 
measurements, combined with genotyping of the selected 
single cell.   
2. Multifunctional non-destructive dynamic single-cell pheno-
genotyping.  
3. The development of a SICM-controlled nanopipette 
nanogenomics platform. Using the platform to pheno-
genotype cells at different stages of melanoma progression 
(radial growth phase and vertical growth phase) in 
comparison to metastatic melanoma cells. 
 
Techniques to be used 
SICM is a type of non-contact scanning probe microscopy, 
which Professor Y Korchev’s group has pioneered for living 
cell imaging. In addition to high-resolution 3D topographical 
imaging, SICM can perform accurate measurements of cell 
stiffness, intracellular ROS, map cell mechanical properties 
and extracellular pH of individual living cells. This project will 
combine expertise in molecular and cellular biology available 
in groups of Dr Sviderskaya and Dr Laing at St George’s and 
rich resources of the Functional Genomics Cell Bank at St 
George’s of which Dr Sviderskaya is Director together with 
the physical/engineering approaches available in Professor 
Korchev’s laboratory at Imperial College. 
 
Availability of any required databases or specialist 
materials  
We confirm availability of the required databases and 
specialist materials necessary for the project.  
 
The likelihood of success and potential risks of the 
project 
All expertise and techniques that we propose to use are 
available at St George’s and Imperial College. We anticipate 
complete success of the project and do not foresee any risks. 
 
The lab environment 
We pride ourselves on a highly motivated, positive, friendly 
and supportive laboratory working environment. The 
collaborative nature of our research means that we share 
both scientific knowledge and innovative techniques with our 
collaborators worldwide. Our students thrive at St George’s 
and Imperial College. 
 

Further reading 
(Relevant preprints and/or 
open access articles) 

https://doi.org/10.1038/s41467-019-13535-1  
 

https://doi.org/10.1021/acsnano.5b05211  
 

Additional information from 
the supervisory team 

The supervisory team has provided a recording for 
prospective applicants who are interested in their project. 

https://doi.org/10.1038/s41467-019-13535-1
https://doi.org/10.1021/acsnano.5b05211
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This recording should be watched before any discussions 
begin with the supervisory team. To access the recording 
please see MRC LID Project – Sviderskaya & Korchev & 
Laing. 
 

 
 

https://youtu.be/yp7SA0C9m9Q
https://youtu.be/yp7SA0C9m9Q

