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RELAZIONE:  
 
Scientific Background   
 
Cancer immunotherapies have dramatically changed the oncological treatment landscape over the 

past decades (Sharma and Allison, 2015). Although such therapies as checkpoint inhibitors 

generated remarkable clinical responses (Topalin, 2015), their efficacy is not homogeneous among 

different tumour and neoplastic patients. Therefore, the identification of strong biomarker which is 

predictive of therapy response is urgently needed. Multiple factors such as expression of drug 

targets, tumour infiltrating lymphocytes and mutational load show some correlation with patient 

responses for anti-PD1 and anti-CTLA4 therapies (Topalian, 2016); however, these are not strong 

enough to be homogeneously applied as clinical biomarkers. Novel cancer immunotherapies and 

effective biomarker identification need a deep understanding of tumour resident T cells.   
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Aim of the project 
 
I aim to provide new insights into the genetic traits of tumours such as genetic rearrangements and 

to look for potential new druggable targets. One major focus is the immune cells that infiltrate 

tumours. I propose to characterize immune cell populations in pancreatic and colorectal tumours. I 

hypothesise that tumour-infiltrating immune cells produce previously unidentified versions of 

important genes.  Immunosuppressive cells, for example, may produce a unique version of a gene 

that could be targeted in order to neutralise these cells and so improve immunotherapy success 

rates.  

 

I will use nanopore sequencing in order to try to identify novel versions of important genes produced 

by tumour-infiltrating immune cells.  Nanopore sequencing has capabilities beyond those of other, 

more traditional DNA/RNA sequencing methods; it can be used, for example, to read the sequences 

of strands of DNA/RNA that are many thousands of bases long, so revealing previously unidentified 

versions of important genes. It can also be used to detect naturally occurring chemical modifications 

to the bases in DNA/RNA; these modifications are very important because they affect gene 

expression and therefore influence the properties of cells, including tumour cells. 

 

Results 

Currently, I am receiving 2-3 fresh tumour samples per week from the Bath Hospital, mainly 

colorectal and pancreatic cancer.  Surgeons are providing me not only the neoplastic tissue but also 

the normal tissue surrounding cancer for further comparison in terms of histology, mutational 

burden and amount of infiltrating cells. So far, I collected a total of 25 fresh human samples and 

processed them in order to extract cancer cells and TILs using Percoll separation and Fluorescence-

based cell sorter (FACS). Especially, using FACS we are trying to isolate CD8+ TILs expressing CD39 

which seems to be a novel tumour-specific biomarker (Simoni, 2018), very useful in distinguishing 

bystander CD8+ (CD39 negative)  cells and CD8+ cytotoxic-effective cells (CD39 positive).  

I spent the last two months setting up the technique to perform the RNA single-cell sequencing: to 

achieve this aim, using FACS, I firstly sorted preliminary testing neoplastic cells from liver cancer in 

96 well-plates and extract the RNA using the protocol “Improving nanopore read accuracy with the 

R2C2 method enables the sequencing of highly multiplexed full-length single-cell cDNA” (Vollmers, 

2018). This method is termed R2C2 (Circle Amplification to Concatemeric Consensus) and generates 

more accurate reads of full-length RNA transcript isoforms than any other available long-read 
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sequencing method. These reads can then be used to generate isoform-level transcriptomes for 

both genome annotation and differential expression analysis in bulk or single-cell samples. 

I also started preliminary sequencing test using Nanopore technology device (MinION). Using 

standardised Lambda Test DNA, two weeks ago I performed my first Nanopore sequencing and I am 

currently performing bioinformatics preliminary analysis in order to get the knowledge of further 

sequencing experiments with cancer and immune infiltrating cells.  

 

Future Prospectives 
 
In the next future, our aim is to keep on collecting samples from surgery, extracting cancer cells and 

TILs for characterising them using FACS and Oxford Nanopore sequencing. Moreover, we would like 

to start growing organoids from cancer and normal tissue (provided by the surgery department 

along with the cancer sample). An organoid is “a 3D multicellular in vitro tissue construct that mimics 

its corresponding in vivo organ” (Wikipedia) - a powerful research tool for regenerative medicine 

and the study of disease processes. 

A detailed comparison of organoids with their parent tumours will include RNA sequencing and 

histology. In addition, our major aim is to generate organoids using cells from pre- and post- 

metastatic cancer in patients that I will use to characterise genome rearrangements associated with 

metastasis, which is typically the process that kills cancer patients.   
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La Società Italiana di Farmacologia dichiara che i dati personali comunicati dall’utente sono trattati in 
conformità alle disposizioni del D. Lgs. 196/2003, così come modificato dal D. Lgs. 101/2018, ed alla 
normativa comunitaria (Regolamento UE 2016/679) secondo quanto indicato specificamente 
nell’informativa privacy reperibile sul sito internet della Società all’indirizzo: https://sif-
website.s3.amazonaws.com/uploads/attachment/file/240/Informativa_Privacy_SIF_Generica.pdf che 
l’utente, con la sottoscrizione del presente Contratto, dichiara di aver compiutamente visionato, compreso 
e accettato. 
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