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Dr Alan Pittman 
Email: apittman@sgul.ac.uk 

SGUL  

PROJECT SUMMARY 

Project summary Many people with rare diseases experience a ‘diagnostic 
odyssey’ – a journey of multiple and varied clinical 
appointments, tests, misdiagnoses and treatments – often 
waiting 4-5 years for an accurate diagnosis. Although genetic 
testing may circumvent this issue by providing a ‘molecular’ 
diagnosis, almost 50% of identified variants are reported as 
‘variants of uncertain significance’ (VUS) due to ambiguity in 
establishing whether they are causing the disease.  
We seek to address current inadequacies in variant-disease 
interpretation, to enhance the molecular diagnosis of rare 
vascular disorders. By examining genomic and health data 
from the 100,000 genomes project and the UK Biobank, this 
project aims to develop a novel algorithm to reclassify VUS 
as disease-causing or benign. Experimental validation will 
also be performed using transfection of mutagenised gene 
constructs and in vitro assays to quantify gene dysfunction. 
This project is highly relevant to students who are interested 
in applying bioinformatic and molecular biology approaches to 
better understanding human health and disease. 
 

Project key words Bioinformatics 
Genomics 
Rare disease 
Vascular disorders 
 

MRC LID themes Health Data Science 
 

MRC Core Skills developed 
through this project 

Quantitative skills 

Skills we expect a student 
to develop/acquire whilst 
pursuing this project 

This project will equip the student with a range of versatile 
skills including bioinformatics and data science skills (e.g. 
Python, R), molecular biology and cell culture techniques. 
 

Route 1+4 = Yes       

https://www.sgul.ac.uk/profiles/laura-southgate
mailto:lasouthg@sgul.ac.uk
https://www.sgul.ac.uk/profiles/alan-pittman
mailto:apittman@sgul.ac.uk
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Is this project available for 
students applying for the 
1+4 route? 
And possible Master’s 
options identified by 
supervisory team 

+4 = Yes 

Suitable 
Master’s 
programmes 
 

SGUL – MRes Translational Medicine 
SGUL – MSc Genomic Medicine 

Particular prior educational 
requirements for a student 
undertaking this project 

Applicants must have obtained, or be about to obtain, an 
MSc/MRes or BSc (2:1 or above) in biological sciences, 
molecular biology, genetics, bioinformatics or a related life 
sciences field. Candidates with prior experience in 
bioinformatics, computational biology or systems biology are 
particularly encouraged to apply. Applicants should have 
effective communication skills and be willing to travel 
internationally to attend meetings with collaborators. 
 

PROJECT IN MORE DETAIL 

Scientific description of this 
research project 

Background: Many people with rare diseases experience a 
‘diagnostic odyssey’ – a journey of multiple and varied clinical 
appointments, tests, misdiagnoses and treatments – often 
waiting 4-5 years for an accurate diagnosis. Genetic testing 
may circumvent this problem by providing a ‘molecular’ 
diagnosis, by screening known risk genes to detect DNA 
variants that increase the likelihood of developing disease. 
However, genetic testing does not always provide a definitive 
answer, with almost 50% of identified variants reported as 
‘variants of uncertain significance’ (VUS) due to ambiguity in 
establishing whether they are causing the disease. 
 
Aim: To improve the molecular diagnosis of rare vascular 
disorders by developing an algorithm to reclassify VUS as 
disease-causing or benign. 
 
1. Project objectives: 
a) Evaluate minor allele frequency in wider population groups, 
including those in the Global South 
b) Quantify variant impact using comparative genomics and in 
silico splicing analysis 
c) Design and implement a novel scoring matrix to reclassify 
previously reported VUS in rare vascular disease 
d) Use in vitro assays to experimentally validate pathogenicity 
predictions 
 
2. Techniques to be used: 
a) Genetic analysis of whole exome- and genome sequencing 
data from patients, relatives and control individuals 
b) Bioinformatics and data science skills (Python, R, 
algorithms) 
c) Molecular biology techniques (site-directed mutagenesis, 
cloning, cell culture, luciferase assays, qPCR, Western blot) 
 
3. Confirmed availability of any required databases or 
specialist materials 
Existing exome and genome sequencing data from patients 
with rare vascular disease are available in our in-house 



SGUL & LSHTM MRC London Intercollegiate Doctoral Training Partnership: Potential PhD Project for Studentship Applicants 

3 
 

database and the NIHR BioResource for Rare Diseases. 
Additional sequence data will be accessed through Genomics 
England (GeL) and the UK Biobank. Dr Southgate and Dr 
Pittman are current members of the GeL Cardiovascular and 
Neurology Clinical Interpretation Partnerships, respectively. 
This research project will be registered accordingly and an 
application will be made for access to UK Biobank data via 
their research analysis pipeline (cost: £675 for 4 years). 
 
4. Potential risks to the project and plans for their 
mitigation 
As this project will be using existing, publicly available 
datasets, the potential risks remain relatively low. Whilst the 
focus will be on designing and implementing a novel 
algorithm for variant reclassification, it remains possible that 
this approach may prove unfeasible. Nonetheless, this project 
has a great degree of flexibility and the above plan represents 
only a fraction of the possible avenues for exploration of 
these data. Other options include: a) novel gene identification 
and pathway enrichment analysis; b) in-depth interrogation of 
non-coding variation; c) investigation of genotype-phenotype 
correlations using the health data in GeL and UK Biobank. 
 

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

https://doi.org/10.1038/s41586-020-2434-2 
 

Additional information from 
the supervisory team 

The supervisory team has provided a recording for 
prospective applicants who are interested in their project. 
This recording should be watched before any discussions 
begin with the supervisory team. To access the recording 
please see MRC LID Project – Southgate & Pittman. 
 

 
 

https://doi.org/10.1038/s41586-020-2434-2
https://sgul365-my.sharepoint.com/:v:/g/personal/lasouthg_sgul_ac_uk/EQwk6y4ngf5CofJTAS6efFIBVSHGap1_xY7NDeJFvKo-3Q?e=Q3VonE

