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Society of Great Britain and Ireland for financially supporting my Summer Vacation Research Project. Further, I would 

like to extend my deepest gratitude to my supervisor Dr Jason Parsons, as well as members of the Parsons group and 

the Department of Translational Medicine for allowing me this opportunity to experience laboratory research in the 

surgical field, and for guiding me during my time there. Lastly, I want to thank Dr Asterios Triantafyllou for his 
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The Head and Neck Research at the University of Liverpool has been at the forefront of research into the various forms 

of head and neck cancer as well as diagnostic and treatment options for such cancers. As such, I applied to do my 

research here in the University of Liverpool due to my motivation to work in the NHS, as well as the exemplary standard 

of research that is done at the University. 

 

Over half a million cases of head and neck squamous cell carcinoma (HNSCC) are diagnosed each year, and The past 

three decades have seen a rise in the incidence of human papillomavirus type 16 (HPV) associated cancers of the 

oropharynx, with over half a million cases of head and neck squamous cell carcinoma (HNSCC) being diagnosed yearly. 

Interestingly, studies have shown that patients with HPV-positive oropharyngeal squamous cell carcinoma (OPSCC) 

have improved survival rates in comparison to their HPV-negative counterparts. This is despite the fact that HPV-

positive cancers typically present with clinicopathological features (ie. nodal metastasis and extracapular spread) that 

are considered strong prognosticators of poor outcome in HPV-negative cancers. Furthermore, HPV-positive OPSCC 

are more sensitive to radiotherapy and chemotherapy than HPV-negative tumours which contributes to the improved 

prognosis. Research from the Parsons Group has recently shown that radiosensitivity of cells derived from HPV-positive 

OPSCC is as a consequence of reduced expression of proteins involved in repair of ionising radiation-induced DNA 

double strand breaks (DSB), but interestingly that the levels of base excision repair (BER) proteins that repair DNA 

base damage/single strand breaks are actually elevated. However further research of these proteins as prognostic 

biomarkers of OPSCC and predictive biomarkers of radiosensitivity, particularly in patient samples, are necessary. 

 

My research project was divided into two distinct phases. I started out learning how to quantify levels of protein 

biomarkers in tissue samples by means of Western Blotting, before progressing to running the Western Blot process 

myself to collect data on a series of patient tissue sample. This sample set comprised of normal tissues, HPV positive 

tumour tissues, and HPV negative tumour tissues. We sought to identify levels of potential protein biomarkers of 

interest; namely X-ray cross-complementing protein 1 (XRCC1), a protein that is involved in DNA single strand break 

repair. Preliminary analysis of the data showed that HPV positive tumours had increased levels of XRCC1, but largely 

due to the low sample numbers, this difference was not statistically significant.  We then proceeded to the second phase 

of the project, which sought to further investigate this hypothesis. 

 

The second phase of the research project involved histopathological analysis of tissue microarrays (TMAs) comprising 

of tissue from the same patient sample set that was being investigated, but now with significantly increased patient 

sample numbers.  These TMAs contain HPV positive and HPV negative OPSCC, complete with clinical data. Sections 

were prepared, and immunohistochemistry performed using an autostainer with primary antibodies for the proteins of 

interest, particularly XRCC1. The degree of staining was then blind scored by a pathologist and myself, and comparisons 

between HPV-positive and HPV-negative samples are currently in the process of being drawn. This process was time 

consuming yet strangely stimulating. Starting out, I had numerous discussions with the pathologist learning how to 

differentiate tumour and non-tumour cells, whilst coming to a consensus regarding the scoring system for degree of 

staining of tissues. Initially, I found it hard to identify the difference between types of cells, but as I progressed I soon 

picked up the characteristic differences and my eyes were soon attuned to identify them. This did wonders for my 

confidence, as I was soon able to score the samples independently before comparing my scores with the pathologist. In 

total, there were 2 researchers (including myself) who scored the TMAs before we compared our scores with the 

pathologist. This segment of my research allowed me to appreciate the interplay between clinical medicine and 

laboratory research, especially in the area of diagnosis and prognosis. Being from a clinical background, I was also able 

to appreciate that these tissues had a story behind them, where they were from patients whose lives were gravely 

impacted and disrupted by head and neck cancer. I felt humbled knowing that it wasn’t merely a diseased tissue sitting 

in front of me, but something that had far more significant and impact on the person who donated the tissue to research 

than I could ever empathize with. 

 

Being part of a research group in a department that is geared towards research, I had the opportunity to attend monthly 

research meetings, department seminars, talks, and conferences. I had the pleasure to see how researchers presented 

their findings to their peers, how constructive criticism and advice was sought and given to one another. These meetings 



and seminars helped me keep abreast of what everyone around me was doing, and allowed me to better appreciate the 

work that is done to understand more about various diseases. 

 

As a medical student, this opportunity was one of the rare few moments to experience and get a taste of research outside 

of our hectic schedule that is based in the hospital. It was an excellent chance for me to experience research outside the 

realms of the hospital, to learn some laboratory techniques that might come in handy in any future postgraduate study. 

I was allowed to work independently with minimal supervision, which meant I had to take responsibility for my work. 

This forced me outside of my comfort zone, where during the process I was able to learn from any mistakes that I may 

have made.  One such example was when I failed to smoothen out the air bubbles when constructing the transfer stack 

in the Western Blot. The mistake was immediately evident when the scans showed a giant patch in the middle of the 

blot. I proceeded to take extreme care when smoothening the transfer stack to rid it of air bubbles, preventing the error 

from occurring again.  

 

Having completed a research project, I can say I’ve had a better insight to daily research, in particular the amount of 

effort researchers put in to answer questions in the areas they are passionate about. I was able to trace the process of the 

translational paradigm, from the bench work done to know more about the disease, to the bedside where the treatment 

and diagnostic developments are implemented. This gave me a better appreciation of the work clinical researchers does 

to enable doctors to easily diagnose and treat patients. The hard work of thousands of researchers ultimately helps us to 

better understand ourselves and the world around us, with the knowledge gained used to improve the lives of humans. 

Most researchers encounter numerous rejections and failures throughout the course of their work, and I’ve learnt 

tremendously from the indomitable spirit and never-say-die attitude of the researchers in the team I was working with. 

We faced numerous unexpected results and setbacks over the course of the project, but nonetheless kept up the positive 

attitude and proceeded to brainstorm ways to improve and solve the problem. 

The studentship helped to reinforce in me the passion to conduct research. I feel I’ve benefitted from the constant drive 

for quality in the work that is done, with accuracy required in the different techniques to collect data and subsequently 

analyse it. Having seen how much time and effort is required to carry out laboratory techniques to collect data, I now 

have doubts as to whether I’d have enough time as a practising doctor to be engaged in laboratory work. It also helped 

raise a new career option to enter full-time research instead of practising medicine. 
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