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1- Project Title: Personalized medicine, Machine learning, Genomics & Skin Disorders  

 

This topic proposes a few projects that involve bioinformatics analysis and potentially 

applications of machine learning algorithms to High-Throughput DNA sequencing datasets 

generated in collaboration with biomedical and clinical researchers. Topics include 

personalized medicine, predicts response to treatment in patients with skin condition using 

genomics/proteomics profiles and clinical parameters data, development of prototype of web-

based platform for biomedical big data analysis, development of scalable and reproducible 

bioinformatics workflows 

These projects will benefit of collaborations with a multidisciplinary team of academic staff, 

post-doctoral researchers and PhD students from Centre for Skin Science Bradford Institute 

for Health Research, and possibly with clinical researchers from NIHR Leeds Biomedical 

Research Centre  

These projects will give opportunities to learn and research and co-author research 

publications. 

Activities Involved: 

• Review of current Literature and methodology.  

• Meetings with the PhD and academic staff 

• Weekly reports. 

• Design and implementation of a prototype  

• Documentation writing. 

• Project management using version control system 

Deliverables: 

• Prototype using Galaxy, Nextflow, Python, R, and other relevant software for processing 

biomedical data 

• Weekly progress reports. Report on the literature review; User Documentation; Final Report.  

Prerequisites:  

• Programming/ software development experience  

• Familiarity or interest in bioinformatics, Unix, R, Python, Galaxy, Nextflow, will be a plus 

but opportunities to learn will be provided 

 

Places available: 4 

  



University of Bradford 
Erasmus+ Internships Life Sciences (Bioinformatics, 

Optometry, Skin Science and Pharmaceutics)  

 

 

 

2 | P a g e  
 

2- Project Title: The laterality and refractive associations of amblyopia (lazy eye)  

 

In association with the Myopia Research Group at the Wolfson Institute and the School of 

Optometry and Vision Science.  

 

Context of Project:  

The project will investigate the significance of laterality in children with amblyopia (more 

commonly known as lazy eye). Amblyopia affects ~2% of the population and is the most 

common cause of visual loss in childhood. The condition is almost always unilateral; 90%+ of 

cases affect one eye only. However, contrary to the 50:50 split expected on statistical grounds, 

60% of individuals who develop amblyopia do so in their left eye. This project will explore this 

left-sided laterality in amblyopia the associations and origins of this asymmetry. This project 

will involve looking at a large dataset of 2,000+ children with optical data to identify trends and 

associations concerning the laterality of amblyopia. These data have been gathered in a series 

of amblyopia treatment studies conducted by the “Paediatric Eye Disease Investigator Group” 

(PEDIG). We will be able to examine whether for example left- versus right-eye amblyopia is 

associated with deeper levels of amblyopia (i.e. poorer visual ability), or with particular 

aetiologies for this condition (e.g. anisometropic versus strabismic).  

 

Activities Involved:  

• To review the literature on amblyopia development.  

• To statistically analyse the PEDIG datasets, and identify trends and correlations of 

demographic and optical traits amongst those with amblyopia.  

• To document the literature review and findings into a manuscript for potential submission 

and authorship.  

• Work in the newly developed Wolfson Research Centre, a multi-disciplinary site that 

focuses on health research and hosts over 50 students and academics from the University 

of Bradford and University of Leeds.  

 

Deliverables:  

• Weekly progress reports and meetings.  

• Statistical analysis scripts.  

• A project report, including literature review, description of methods, written in a potential 

manuscript format.  

 

Prerequisites:  

Suitable for any student who is enthusiastic about research and who is comfortable working 

with a large dataset, or willing to learn about working with a large dataset. Experience using 

statistical software such as R/Stata/SPSS is highly desirable. The student could be an 

optometrist or researcher in the vision sciences, but no prior knowledge of optometry or optical 

background is needed. Hence this project could appeal to students with a wide range of 

undergraduate or postgraduate training. 

Places available: 2 
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3- Project Title: The genetic and environmental factors associated with amblyopia 

development  

 

In association with the Myopia Research Group at the Wolfson Institute and the School of 

Optometry and Vision Science.  

 

Context of Project:  

This project will employ statistical software to investigate the prediction of individuals likely to 

develop amblyopia (‘lazy eye’). The project will involve using polygenic risk scores for 

refractive error (i.e. optical prescription) alongside parental factors (e.g. maternal smoking 

during pregnancy) previously associated with increased amblyopia risk in other cohort studies. 

We will apply this prediction model approach to the Born in Bradford database, a large cohort 

of >10,000 children. It is hoped that should the combined predictive model demonstrate good 

accuracy, it could be used to identify babies who are at higher risk of developing a lazy eye. 

Therefore, this study will explore the application of genetic and environmental data to 

amblyopia development.  

 

Activities Involved:  

• To review the literature on amblyopia, refractive error.  

• To create and apply a polygenic risk score to the Born in Bradford dataset.  

• To investigate the predictive ability of parental factors in identifying those at increased risk 

of developing amblyopia in the Born in Bradford dataset.  

• To run statistical analyses to identify whether the predictive model can distinguish between 

the children who did and did not develop amblyopia.  

• Work in the newly developed Wolfson Research Centre, a multi-disciplinary site that 

focuses on health research and hosts over 50 students and academics from the University 

of Bradford and University of Leeds.  

 

Deliverables:  

• Weekly progress reports and meetings.  

• Statistical analysis & coded scripts.  

• A project report, including literature review, description of methods and results found, into 

a manuscript for potential publication.  

 

Prerequisites:  

Suitable for any student who is enthusiastic about research and who wants to experience 

working in bioinformatics and genetic prediction of a complex trait. Experience using statistical 

software such as R along with python script writing is highly desirable. The student could be 

an optometrist, but no prior knowledge of genetics, vision science, or optometry is needed. 

Hence the project may appeal to students with a wide range of undergraduate or postgraduate 

backgrounds and training. 

Places available: 2 
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4- Project Title: Analysis of the glucose response in skin and hair cells 

 

Context of Project:  

 

Diabetes Mellitus (DM) can result in chronic non-healing wounds ultimately leading to lower 

limb amputations. Studies have shown haired punch grafts can accelerate wound closure 

when compared with non-haired grafts, however the contribution of different populations of 

fibroblasts from skin to wound healing under elevated glucose levels and the effects of high 

glucose concentrations (as seen in DM) on these cells are unclear.  

Based in the Centre for Skin Science (CSS) labs, this project will aim to characterise the 

human glucose receptor (SLCA1-4) in different fibroblast subpopulations isolated from skin 

and hair cells and how levels change in response to high glucose levels similar to those seen 

in DM. Expression of other targets downstream in the glucose response pathway will also be 

analysed. 

 

Activities involved 

• Current literature review will be used to assess relevant targets 

• qPCR analysis to analyse gene expression 

• Western blot analysis and quantification to analyse protein expression and post 

translational modifications. 

• Statistical analysis of results 

• Fluorescent microscopy and primary cell culture. 

 

Deliverables 

• Documentation of results and final report. 

• Weekly progress reports to CSS Academic staff and Senior Scientist 

• Participation in day-to-day laboratory running and organisation. 

• Opportunities to learn and research and co-author research publications. 

 

Prerequisites 

• Basic lab skills (i.e. pipetting) and experience would be an advantage (prior knowledge of 

techniques listed above would be desirable)  

• Familiarity with general laboratory safety, COSHH, risk assessments etc. 

• Knowledge of basic statistical data analysis  

• Person must be organised and able to work independently under instructions to a specific 

protocol. 

• Good communication and documentation skills.  

 

Places available: 2 
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5- Project Title: Assessment of thermomechanical behaviour of polymeric patches for 

buccal drug delivery system 

 

Context of Project:  

 

Buccal drug delivery systems enjoy better bioavailability and faster onset of action than other 

traditional oral dosage forms. However, there are many challenges to developing a successful 

system including enzymatic degradation, limited site of absorption and poor adhesion. The 

latter could be mitigated using polymers with enhanced mucoadhesive properties 

This project will be assessing the behaviour of polymeric formulation based on their 

mucoadhesive and mechanical properties under the temperature, shear forces and humidity 

of the buccal environment. Thermomechanical and rheological properties of incorporating 

various additives will be evaluated. Furthermore, in vitro release studies will be carried out to 

assess the effect of these additives on drug release profile. 

 

Activities involved 

• Preparation of mucoadhesive formulations with various levels of copolymers and 

additives. 

• Thermomechanical evaluation of the performance of the formulation in the dry and 

hydrated states. 

• In vitro drug release studies 

 

Deliverables 

• Documentation of results and final report. 

• Weekly meetings with the research group. 

• Presentation of the work in the pharmaceutics group meeting. 

• Opportunities to learn and practice thermomechanical and imaging techniques such as 

DSC, DMA and SEM and to co-author research publications. 

 

Prerequisites 

• Basic knowledge of formulation science, polymers and pharmacokinetics is expected. 

Students with experience in polymeric formulations and drug delivery will be able to take 

advantage of the advanced characterisation techniques in our lab such as SAXS, WAXS 

and Raman mapping. 

 

Places available: 2 


