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Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):
The aims of this project are: i) Understanding how blood cells and inflammation interact in
normal and diseased brains to assist in treatment development ii) to develop new treatments
in mouse models of brain diseases and brain tumours iii) to improve brain delivery methods
for gene therapy in large animals in preparation for clinical trials.

What are the potential benefits likely to derive from this project (how science could be
advanced or humans or animals could benefit from the project)?
We already have one drug that we developed in a late stage clinical trial in patients. From
aim i) we will improve our understanding of how inflammation and other factors influence the
development of neurological diseases ii) We aim to develop new and better treatments for
neurological diseases using the knowledge gained in aim I, and bring them to the clinic; in
particular lysosomal diseases and brain tumours and iii) to improve brain delivery methods in
large animals which can be better applied to patients.
What types and approximate numbers of animals do you expect to use and over what
period of time?
We will use mainly mice (12,000 over the five year project with 11,500 used in breeding and
4,000 in experiments) and sheep (60 over the five year project).
In the context of what you propose to do to the animals, what are the expected
adverse effects and the likely/expected levels of severity? What will happen to the
animals at the end?
The diseases we are studying are inherited genetic diseases of children so we use a number
of mouse models. These mice can replicate the disease seen in humans effectively;
however, they can become ill. We will be vigilant to observe such signs and to euthanise
them if they do. The severity level of these studies is moderate. Sheep have a brain that is
much closer in size to humans and this helps to mimic the scale up problems that typically
happen when moving a therapy from a mouse to a human – meaning that clinical trials don’t
always work as they should. Our aim throughout is to develop new treatments, thus,
although some treatment methods can be up to moderate in their delivery, (e.g. injection into
the brain); we usually expect to see significant improvements in disease status in both mice
and sheep. For both mouse and sheep studies, we will collect tissues for biochemical and
histopathological analysis.
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Application of the 3Rs
Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement
Genetic diseases often affect a number of different organs. We need to assess that the
therapies we develop have the ability to cure all of the affected organs, especially the brain,
so computer based assays and cell culture cannot predict outcomes. Our therapies are
assessed with a variety of outcome measures such as behaviour and tissue sampling which
can only be achieved with in vivo experiments.
Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction
We will use statistical calculations to determine the minimum number of animals required for
our studies. We will collect data throughout the lifespan of our animals to generate the
maximum amount of data. We will also use imaging techniques which will allow us to monitor
animals at different timepoints removing the need to sacrifice animals. By applying these
methods it will allow us to reduce the number of animals we use.

Refinement
Explain the choice of animals and why the animal model(s) you will use are the most refined, having
regard to the objectives. Explain the general measures you will take to minimise welfare costs (harms)
to the animals.

Refinement
For most of the project we aim to use mouse models of genetic disease as they can carry
genetic defects similar to human disease. We aim to use a sheep as their brain is a more
similar size to a human than a mouse to help us scale therapies up to humans. Where
possible, we attempt to prevent onset of disease, rather than treat once disease phenotype
has been seen in order to prevent prevents undue suffering. We will use imaging techniques
to monitor effectiveness of treatment without needing to sacrifice the animal.
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