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Introduction 
Ovarian clear cell carcinoma (OCCC) is a rare ovarian cancer subtype (approximately 10% of cases in 
Caucasian women but more frequent in South-East Asia). It is frequently diagnosed at an early stage with a 
good prognosis in these cases. However, advanced and recurrent disease has a poor outcome, with intrinsic 
platinum resistance and no effective therapeutic tools (1).  
OCCC has few recurrent mutations (the most frequent are ARID1A, which is part of the SWI/SNF chromatin 
remodeling complex, and PIK3CA, with activation of PI3K/AKT pathway), while mismatch repair deficiency has 
been recorded in 2-20% cases (2-5).  
Gene expression profiles show some similarities with renal clear cell carcinomas with an upregulation of IL6-
STAT3-HIF signalling (6,7).  
In a retrospectively collected cohort of 222 OCCC, two gene expression patterns were identified: a good 
prognosis epithelial group, with high expression of cell-cell adhesion genes and higher rates of SWI/SNF 
mutations (EpiCC), and an aggressive, poor prognosis mesenchymal subtype (MesCC), with high prevalence 
of epithelial to mesenchymal transition (EMT) and enrichment in genes involved in extracellular matrix (ECM) 
organization as well as immune-related genes (8).  
Data from a clear cell renal cohort suggest that the MesCC subtype respond better to anti-angiogenic drugs 
(8).  

Rationale and Aim 
My hypothesis is that OCCC patients with different gene expression profiles benefit from specific targeted drugs, 
and our original aim was to study the predictive role of MesCC in patients treated with anti-angiogenic agents. 
We used samples from the NiCCC trial, a randomised phase II study which evaluated single agent nintedanib 
in a population of recurrent, platinum-resistant OCCC patients (9). Overall, NiCCC showed no significant benefit 
from nintedanib treatment compared to standard of care in the overall study population (9). However, I 
hypothesised that nintedanib might be superior in patients whose tumours demonstrate MesCC gene 
expression. 

Experimental design 
Primary hypothesis: nintedanib has significantly greater effect in OCCC that are classified as MesCC and/or 
lack mutations in ARID1A, which are more frequent in the EpiCC subtype. 

• Aim 1: To evaluate gene expression profiles in NiCCC samples and correlate gene expression
classification (MesCC vs EpiCC) with clinical outcomes.



• Aim 2: To assess somatic single nucleotide variants/short variants in key OCCC genes and
correlate with outcomes in the two arms.

Exploratory hypothesis: we will search for and identify markers of poor prognosis at the time of diagnosis and 
potential therapeutic targets (with a focus on angiogenesis and immune response) which can be exploited in 
future studies (Aim 3). 

Results, Conclusions and Future Perspectives 
During the first months of this fellowship, we signed and MTA and DTA with University of Glasgow and we 
applied for a grant to NIHR Imperial Biomedical Research Centre (BRC) with the aim of covering the costs of 
RNA sequencing and staining for NiCCC samples (Lead applicant: Prof McNeish, Co-applicant: Dr. Giannone 
and Dr. McDermott). The application was successful and supported all the consumables from this project.  
Once the samples were received, we performed a quality check and RNA was extracted and sequenced. In 
addition, we stained the slides for ARID1A. 
Analyses are ongoing. I am actively analysing RNA results starting from raw data, after being enrolled in a 
course on bioinformatics held by Wellcome Sanger institute and with the day to day supervision of our senior 
bioinformatician Mr Hasan Mirza. Moreover, a digital pathology approach has been explored for ARID1A 
staining using QuPath. 
Clinical data have been studied to evaluate the prognostic role of C reactive protein (CRP) and platelet counts 
(both at baseline and during treatment), in these patients. Our plan is to submit an abstract for the ASCO 
Meeting 2023 with our findings. 
Lastly, we received support from our institution to perform spatial transcriptomic analysis using GeoMx on a 
pilot set of samples. We will compare some representative FFPE from our cohort with tumours collected using 
a retrospective set from NHS (patients receiving surgery at Hammersmith Campus outside NiCCC trial). These 
analyses are planned for beginning of 2023.  
Due to COVID 19 disruption, the number of available samples was lower than expected and it did not allow to 
plan any inference according to the predictive value of gene expression signature focusing only on this study. 
For this reason, we decided to review the design of our project, planning on evaluating the role of these two 
categories of OCCC (MesCC and EpiCC) in an enlarged cohort, treated not only with antiangiogenetic agents 
but also with immune checkpoint inhibitors (ICI) or standard chemotherapy.  
We held virtual and in person meetings with Prof. David Tan (Cancer Science Institute of Singapore) and Dr. 
Rebecca Kristeleit (Guy's and St Thomas Hospital, London, UK) in which we explored the possibility to merge 
our cohorts from different trials and we have strengthened our collaboration with their centres. Indeed, they led 
two phase II studies which enrolled patients with recurrent OCCC treated with ICI and have planned a strong 
translational project related to their trials (10,11). 
We will continue our analyses with the support of Prof Tan’s team in Singapore and will probably validate our 
findings in their cohorts thereafter. 
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Selection of Courses and Workshops Attended During the Fellowship 
Wellcome Connecting Science-Next Generation Sequencing Bioinformatics, Wellcome Trust Genome 
Campus. 



Data Science: R Programming course, Imperial College London.  
Data Science: Data Processing with R, Imperial College London. 
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Personal Statement 
I am extremely grateful to ESMO for this lifechanging fellowship. It marked a crucial moment of my career path 
as a young oncologist and helped me understand what translational research is and the fundamental role it 
plays in oncology. Being actively involved in a translational project, with both successes and setbacks, gave 
me a taste of what being a clinician scientist means and how complex and at the same time rewarding this job 
can be.  
This experience will profoundly influence my career choices and change my perspective on how to be an 
oncologist nowadays. Indeed, I am currently enrolled in a 3-years translational project at Imperial, hoping to 
gain more and more experience in this field. 

In summary, to all my young colleagues I would say:  take a leap and apply for the ESMO translational 
fellowship, it will enrich your personal and professional life. 
I would be more than happy to give feedback to anyone who needs more information (twitter account 
@gaia_giannone) 
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