
Full details of the proposed research project 

Using the fruit fly to identify new treatments for Alzheimer's disease. 

Host 

Dr Marios Georgiou, Assistant Professor of Cell Biology, School of Life Sciences, Faculty 

of Medicine and Health Sciences. 

Description of the proposed project 

One of the major problems with Alzheimer’s disease (AD) is the lack of available 

effective treatments. Usually, for the study of most human diseases, including AD, the 

traditional animal of choice has been the mouse. Mice that model AD, by overexpressing 

human genes associated with AD, have offered much promise, both to better understand 

the disease, but also to aid in the discovery of new treatments. However, questions have 

been increasingly raised about the validity of these mouse models, particularly in the 

light of the very high failure rate of clinical trials of AD therapies. In other words, 

treatments that work effectively in mice that model AD, fail when attempting to apply 

that same treatment to AD patients. It is thought likely that a major reason behind this 

is that these models only mimic specific features of the disease (such as amyloid 

accumulation) but often lack the widespread presence of other features that define AD, 

including nerve cell loss and neurofibrillary tangle development. Additionally, highly 

successful results in the mouse often lead to the premature adoption of these treatments 

in clinical trials, contributing to this poor track record. Our aim is to use another AD 

model, the fruit fly, as an additional step in the drug development pipeline, to address 

and improve the lack of translation between preclinical and clinical trials. 

The hypothesis underlying this proposal is that fruit flies have significant potential to 

accelerate the identification of new drugs that improve on current AD treatments. The 

fruit fly has proven its worth in all areas of biology since it first entered laboratories over 

100 years ago. Nearly 75% of human disease-causing genes are also present in the fly, 

which has led to the fly being increasingly used as a model to study human disease, in 

particular for neurodegenerative disorders, such as AD, but also for cancer, inflammatory 

disorders, cardiovascular disease, diabetes, and asthma, amongst others. The fruit fly is 

so popular with researchers because it combines a number of advantages over other 

model systems. Due to its long history as an animal model in research, a wide variety of 

well-established genetic tools are available, it has a short lifespan (particularly important 

in the field of neurodegenerative diseases) and, importantly, is incredibly cheap to keep. 

All of this means that experiments that would be laborious, time consuming and 

extremely expensive to carry out in the mouse, can be easily, quickly, and cheaply 

carried out in the fly. For this reason, the fruit fly is particularly useful in large scale 

studies, which would be prohibitively expensive to carry out in the mouse. 

Overall aim: Using high resolution imaging of the fly brain, we will combine the power of 

fly genetics with state-of-the-art cell biology to identify and characterise new drugs for 

AD, for which, despite extensive investigation, effective treatments remain elusive. 

Aim for summer student: 

To image nerve cell shape in AD fly models. We will use three distinct but related fly 

models to study AD-related neurodegeneration and use sophisticated fly genetic 

techniques to image specific regions in the fly brain. The aim here is to identify specific 

nerve cell populations that are affected in our fly AD models. 

 



Future work: Once identified, we can use nerve cell imaging to rapidly screen through 

our novel drug candidates. Those drugs that reduce neurodegeneration and/or nerve cell 

shape abnormalities within affected brain regions can then be tested in behavioural 

assays. 

This project would suit a full time student or a student working on a part-time basis over 

a longer period. 

What overall scientific training will the student receive during the project? 

This project will take advantage of facilities from two laboratories (those of Marios 

Georgiou (Life Sciences), and Zheying Zhu (Pharmacy)). Each lab is fully fitted with all 

equipment necessary to carry out this research project, including a specialised fly room 

and a suite of high-end laboratory equipment, including dissecting and fluorescence 

dissecting scopes. The student will be engaged in research together with technicians, 

Masters and PhD students. They will learn a wide variety of techniques, including fly 

husbandry, sophisticated fly genetics, molecular biology, and confocal microscopy.  

A personal statement from Marios 

“I am very excited to provide an excellent opportunity to a summer student to take part 

in an exciting interdisciplinary project, and to learn a wide variety of state-of-the-art 

techniques. The summer student will likely prove to be invaluable to the lab, as this 

project will provide us with important preliminary data, which we can take forward in 

future grant applications and publications.” 

Is there anyone else who will be involved in the supervision of the student 

for this project? 

Dr Zheying Zhu (Associate Professor at School of Pharmacy), Zsuzsa Markus (technician) 

and Kei Wong (PGR student). 


