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PROJECT 1

NON-TECHNICAL SUMMARY (NTS)

Project Title Regulatory Aquatic Ecotoxicology

Key Words Aquatic, Ecotoxicology, Fish, Regulatory
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

No (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

Yes :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;



No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

To determine acute and chronic effects of test substances (e.g. chemicals,
formulations, pharmaceuticals, discharges etc.) to fish for regulatory purposes.

The data generated from these tests as well as algae and invertebrate toxicity data
will be used as evidence submitted to regulators for environmental risk assessments
of the test substance tested.

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)?

To ensure the environment is protected from any adverse effects of the test
substances we have gathered data from. The regulatory authorities will use the data
generated to ensure the test substances are safe for use and apply restrictions to
manufacture, use, transport and disposal to mitigate risk. The data are used to
ensure the test substance is appropriately labelled with risk phrases and packaging.

What types and approximate numbers of animals do you expect to use and over what
period of time?

The main test species used are below, however other fish species may be used if
required. Rainbow trout (Oncorhynchus mykiss) Fathead minnow (Pimephales
promelas) Sheepshead Minnow (Cyprinodon variegatus) Japanese Medaka (Oryzias
latipes) Zebrafish (Danio rerio) Common carp (Cyprinus carpio) This project license
will use up to 36000 fish in the five-year period.

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 fish are tested for acute and chronic effects which are likely/expected to cause
mortality and other sub lethal effects. The fish will be exposed to single
concentrations as well as a range thus the effects will not be the same of all
organisms tested. Levels of severity will be moderate or severe. Fish will be
humanely killed at completion of the test or at a point where by they are deemed
moribund if appropriate.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement
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Regulatory authorities require fish testing to understand the effects the test
substance may have on the environment. The recognised regulatory guidelines
which will be followed using fish species as a data requirement for the submission of
approvals of test substances.

Reduction

Explain how you will ensure the use of minimum numbers of animals

Reduction

Numbers of fish will be reduced where ever possible to obtain a statistically
acceptable result for the client and the regulator.

The guidelines followed give numbers of fish to use, this should be followed and
minimum numbers used to obtain statistically valid and robust results.

Limit tests (Single concentration) will be used where possible to reduce the need of a
multiple concentrations.

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

The use of range finding tests and other data generated from other testing will be
utilised to ensure the range or limit chosen will fulfil the regulatory requirements and
the success of the test.

This project will follow or base the methodology of the studies on recognised
international guidelines (e.g. OECD, OPPTS).

If moribund fish (fish showing no response to external stimuli and/or little respiratory
activity) are found they will be removed and humanely killed.
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PROJECT 2

NON-TECHNICAL SUMMARY (NTS)

Project Title Determining efficacy of novel cancer therapies
Key Words Oncology, Tumour, Efficacy, Pharmacodynamic
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Whilst current cancer treatments provide some survival benefits (50% survive cancer
for 10 years or more in 2010-2011), they are often associated with significant side
effects. Thus there is a clear need for improved and better tolerated medicines that
can be used either alone or in combination with existing or other new therapies.

The aim of this project licence is to develop therapies that reduce, inhibit or prevent
the growth of tumours leading to new and improved cancer therapies.

Specifically the licence will be used to:

1. Investigate exposure and tolerability of new drugs and/or combinations

2. Develop new tumour models to test novel mechanisms

3. Profile novel therapeutic agents and/or combinations in tumour bearing
models to investigate efficacy, development of resistance and support design
of clinical dose and schedule.

4. Investigate target engagement of novel therapeutic agents ex vivo or in vivo in
naive animals

5. Investigate efficacy in inflammatory models to support novel immuno oncology
targets

6. Profile novel therapeutic agents and/or combinations in tumour models where
tumour develops within target organ

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)?

By using targeted therapy approaches, the treatments should be more effective and
should have significantly reduced side effects than those associated with current
therapies. This will significantly improve the cancer patient’s quality of life and overall
survival.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Only mice will be used on this project. Up to 58000 mice will be used over 5 years.
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?

Pilot studies will be performed to confirm the tumour types and compound doses are
tolerated. In these studies we may observe weight loss and/or changes in clinical
signs, such as social isolation or ruffled fur. Animals will be closely monitored and

13



humanely culled if adverse effects are observed. Animals are monitored by trained
staff, with referral to the Named Animal Care and Welfare Officer, veterinary staff
and Project Licence Holder as necessary. Depending on how the compound works,
target engagement may be assessed in non-tumour bearing models. These models
may require activation of an immune response and as such there may be transient
signs of inflammation, including changes in behaviour. If these signs persist for
longer than 4 hours then animals will be humanely culled. The majority of mice used
on this licence will be used in tumour models where tumour grown superficially.
Adverse effects related to tumour inoculation include brief discomfort or pain, but this
will be minimised by application of good technique. The tumour types used are well
tolerated and only two superficial tumour will be used per animal. Tumour size and
condition is monitored closely on a daily basis. In some cases tumours will be
implanted in organ of interest as this is more clinically relevant. We may observe
weight loss and/or clinical signs as a result of tumour growth, but these will be
minimised by applying early endpoints from pilot studies. The least invasive tumour
site/line and earliest endpoints to achieve the scientific aims will be used. Animals
will be culled if the tumour results in significant pain or distress. In these studies
clinical signs related to the compound may be seen and mild to moderate signs of
toxicity are possible. Animals will be humanely killed if this persists. All animals will
be regularly monitored for weight loss and general condition. Weight loss as a result
of repeat anaesthesia may occur and this will be minimised by correct dosing and
good maintenance of body temperature. Animals where the immune-system is
compromised will be housed in sterile conditions. The protocols are classified as
moderate severity. Animals will be humanely culled at the end of the study.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Non-animal alternatives are used in the identification and selection of compounds
and generally include measurements of the likely effect of the agent on the target
cells. Activity in particular cell types however, cannot predict the likely in vivo activity
given the complexity of issues such as bioavailability, metabolism and elaborate
physiological interactions associated with tumourgenesis and therefore the whole
animal is needed for the studies proposed in this licence.

Reduction
Explain how you will ensure the use of minimum numbers of animals
Reduction

14



To maximise the scientific integrity of data generated and use the minimum number
of animals, an in house statistician will review all experimental design and analyses.
Where applicable the following statistical guidelines will be used:

1. Statistical test defined in advance and optimised to ensure least possible
animals are used that will result in meaningful results

2. Definition of meaningful biological change and measurable endpoints.

Estimates of biological variability used in sample size and power calculations.

4. Animals allocated in an optimal way based on estimates of biological
variability established from historical data, pilot studies or published data.

5. Regular monitoring and updating of biological databases with regular review
of group sizes.
An experimental protocol is written for each experiment including:

w

e a statement of the objective(s)

« adescription of the experiment, detailing experimental treatments, the size of
the experiment (number of groups, number of animals per group), duration of
experiment, scientific endpoint

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

Only mice, including transgenic and immune-deficient strains, are used on this
licence. Using non-mammalian species of lower neurophysiological sensitivity is not
possible since they lack the appropriate tissue physiology. Therefore they cannot be
used to predict exposure and efficacy in humans.

Within this project specific mouse strains or natural mutants are used e.g. nude
mice. Genetically altered animals may be used in order to achieve the scientific
objective. The most appropriate strain of mice will be chosen based on previous in-
house or external data for each model / project. For human tumour lines immune-
deficient animals are required to support the growth of the tumour, the least immune-
deficient strain required to promote good, reproducible tumour growth will be used.
The optimal conditions for tumour growth will be developed in pilot growth curve
studies. Pilot studies to confirm tolerability will be performed on all compounds and
combinations prior to progressing studies into the large anti-tumour efficacy studies.

The use of microsampling where possible has refined the process of collecting
blood. Where appropriate, to reduce the number of animals used, multiple tissue
samples for PD analysis will be taken from each animal.
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PROJECT 3

NON-TECHNICAL SUMMARY (NTS)

Project Title Nutrition of growing & mature ruminant livestock

Key Words Dairy cows, Sheep, Nutrition, Efficiency, Environment
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

No

No

Yes

No

Yes

No

No

(a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The aim of this programme is to increase our understanding of the mechanisms that
contribute to the inefficient use of feeds by cattle and sheep, and therefore affect the
output of pollutants such as nitrates, ammonia, and methane. For example, dairy
cows use only approximately 25% of the feed protein they consume to produce milk
protein. Ruminant livestock, and dairy cows in particular, contribute significantly to
the UK agriculture’s emissions of greenhouse gases and other pollutants. Livestock
contribute approximately 50% of UK’s methane emissions, about 85% of which
comes from enteric fermentation, the remainder coming from manures. At the same
time, there is a need to maintain the home-grown production of dairy foods in the
UK, to support the agricultural industry and reduce the reliance on imported foods.

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)?

This project will allow an improved understanding of the interactions between feed
and rumen microbes (colonisation, degradation, fermentation, and microbial protein
synthesis) that will enable feeding to improve the efficiency of diet utilisation. This will
improve the output of ruminant products (meat and milk) and help reduce the
environmental impact of ruminant agriculture. For example, an improvement in the
use of feed protein for meat and milk production will reduce the amount that is
excreted, thereby reducing nitrous oxide (a greenhouse gas) and ammonia release
into the atmosphere.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Cattle — approximately 400 over 5 years Sheep — approximately 400 over 5 years

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?

A small number of animals, approximately 20, will be fistulated at the rumen (cattle
and sheep) and/or small intestine (cattle only), and the surgery for this is a moderate
level of severity. Following surgery, these, and other animals used by the project, will
be subjected to regulated procedures such as restraining them in stalls to measure
feed intake, taking blood samples, and collecting outputs of faeces and urine using
harnesses and chutes. Some animals will be used in short-term research that may
last for between 2 to 4 months, whereas other animals will be monitored for years as
part of their normal growth and development. These procedures carry a mild level of
severity. At the end of the procedures, those animals that have not been surgically
modified will be re-homed in the establishment’s herd or flock, or will be sent to
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slaughter as part of the normal supply chain for human consumption. Those animals
that have been surgically modified are a valuable resource, and if their general
health and well-being is good they will be transferred to another project licence.
Cannulated animals often live for longer than a cow or sheep on a commercial farm,
and will be euthanised when their general health and well-being starts to deteriorate,
for example with the onset of arthritis.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

For some of the work, measurement of growth or milk production of animals fed
particular diets is required. In addition, whole-body utilisation and partitioning of
nutrients between productive and non-productive (pollutant) outputs may be
measured. These data cannot be collected using in vitro techniques, and therefore
animals must be used for those parts of the work.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

All work carried out will follow protocols of work that ensure the maximum amount of
information is obtained from the minimum resources required to be statistically valid.
Use of changeover design experiments, where appropriate, efficiently controls
random variation and therefore fewer animals can be used. Where changeover
designs cannot be used (e.g. growth studies) more animals may be required and/or
the technical constraints of the experimental design have to be accepted. Some
work combines in vitro and in vivo measurements, e.g., initial screening done using
lab-based models of the rumen, followed by field trials of the most promising
treatments.

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
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Nutrition studies of farm livestock need to be applicable to farming conditions, and
therefore work investigating milk or meat (growth) production in cattle and sheep
requires the use of those animals housed under normal commercial practises.
Similarly, the highest standards of animal health and welfare must be maintained
throughout any experiment in order for results of the work recognised by other
scientists and farmers to be transferable to productive farms.

The welfare of the cannulated animals used in this work will be safeguarded using
aseptic techniques and refined methods of anaesthesia during surgical operations.
Following surgeries, animals will be monitored closely and given pain-killers during
their recovery. Cannulated animals will be washed daily to ensure they are kept
clean, their skin is not irritated by leaks of digesta, and flies are not attracted to the
cannulae.
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PROJECT 4

NON-TECHNICAL SUMMARY (NTS)

Project Title The study of epithelial cancer genes
Key Words Breast, Lung, Cancer, Targeted therapy
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

We aim to identify the genes responsible for the development of different types of
breast cancer and lung cancer.

In particular, the research will focus on an aggressive form of breast cancer which
has a high possibility of spreading to other tissues, and patients with this cancer
have low rates of survival. Identifying genes that are responsible for the development
of breast cancer is essential for the development of treatments in the future.

We will also be studying lung cancer. Nearly 45,000 new cases of lung cancer are
diagnosed annually and nearly 35,000 people die from the disease in the UK every
year. Broadly speaking there are two major types of lung cancer - small cell lung
cancer (12% of cases) and non-small cell lung cancer (NSCLC) (88% of cases).
There is an urgent need for the development of more effective treatments for NSCLC
as currently only 16% of patients survive for 5 years or more after their initial
diagnoses. To improve that, a better understanding of how the various types of lung
cancer develop is required.

We will carry out genetic analysis to identify and characterise key factors that drive
the development of breast and lung cancers in the hope that, in the future, this
knowledge may help in the development of new treatments.

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)?

Results from this project could have an impact on the 100,000 breast and lung
cancer patients diagnosed every year in the UK. Our study aims to: 1) Increase the
understanding of how types of breast and lung cancers develop; 2) Identify new
biological ‘markers’ to enable better cancer diagnosis.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Mouse — 42,000 over 5 years. Out of this number, 20,000 mice will be used for
breeding and maintenance of genetically altered animals. 22,000 will be used for
breast and lung cancer studies.

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?

We expect the majority of the animals will have mild adverse effects from our work,
indeed 20,000 mice will be used for breeding and maintenance of genetically altered
animals. For some animals, a moderate severity limit is expected, particularly if the
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animals develop tumours. However, we have protocols and humane end-points in
place to minimise suffering in these animals, and will not allow any animal to suffer
more than a moderate level of pain, suffering, distress or lasting harm. Animals
expected to develop tumours will be constantly and carefully monitored for any signs
of ill health or distress, and no tumour will be allowed to grow beyond 1.2cm2. We
expect all tumour bearing mice to exhibit no more than moderate severity levels of
distress.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Cancer is a complex disease that develops in intact tissues. It is necessary to have a
realistic model, which is amenable to genetic, and biochemical studies whilst
maintaining the tissue architecture. The mouse allows us to perform detailed genetic
and biochemical studies whilst maintaining the 3D organisation and normal
physiological environment of tumours in the body. We will aim to use human cell
lines in culture dishes in the laboratory, whenever possible, to perform some of our
studies.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

We will restrict our analysis of genes using mice to those showing potential clinical
relevance in large patient datasets.

1) We will use the latest gene editing technology (called CRISPR/Cas9) to perform
our experiments which will allow us to reduce the number of animals needed to
generate a genetically modified mouse.

2) When possible we will perform pilot studies on human cell lines in the laboratory
before moving on to animal experiments.

3) Statisticians have been consulted on experimental design to minimise the number
of animals used whilst still obtaining meaningful results.

Refinement
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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

The mouse provides a good model for various human diseases. The genetic and
physiological similarities between human and mouse are significant thus the mouse
provides a good model to study cancer biology.

We constantly review our surgical procedures to minimize the impact on animal
welfare. We have recently changed how we carry out the surgical procedures in this
study which will reduce the chances of post-surgical complications and also reduce
the amount of time an animal is under general anaesthesia.

We use pain-killers to minimise any discomfort the animals might feel after surgery.

For all tumour experiments no animals will be allowed to suffer unnecessarily. No
animal will be allowed to suffer from ulcerated tumours or any effects on movement,
vision, eating, excreting or breathing. All animals will be monitored closely for signs
of deteriorating health or suffering.

At present, for our surgical procedures, we make a cut in the skin in the shape of a
letter ‘T’, but we are currently trying out the use of a single straight cut to see if that
minimises scar tissue formation.

We use tissue from ear-clips which are taken for routine animal identification
purposes to obtain the DNA we need to carry out genetic analysis. This means that
we do not need to take any additional samples, such as from the tail, in order to get
samples to carry out genetic analysis.

In addition, the animals will be housed in a facility, which is equipped with world-
class equipment, and highly trained staff that regard animal welfare as a priority. The
life of every mouse, including its health status, is captured in a bespoke database.
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PROJECT 5

NON-TECHNICAL SUMMARY (NTS)

Project Title Regulation of the actin cytoskeleton
Key Words Actin cytoskeleton, filopodia, Xenopus
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

No

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The objective is to understand the molecular mechanisms of actin cytoskeletal
regulation. It is unknown how cells attain their shape and move during processes
such as wound healing, cancer cells spreading or embryos developing. The
cytoskeleton inside cells is a network of filaments that give the cell its shape, which
can be remodelled by the cell so that it can move. We want to understand how this
cytoskeleton is changed to make different structures that determine different cell
functions. To do this, we make extracts from frog eggs that contain all the molecules
from inside a cell. We use these to grow the cytoskeletal structures outside the cell
and observe them using a microscope. We can use these systems to identify
previously unknown molecules and study how these, and the molecules we already
know about, work together to regulate cell shape and movement. We may be able to
benefit from others scientist’'s work that makes genetically altered frogs that are
missing one of the molecules that we study, or have a fluorescent protein fused to it.
We are also going to look at frog nerve cells that we grow in culture and observe
how these same molecules behave in developing structures. We aim that these
experiments will tell us more about neurodevelopmental disorders such as autism
and Downs syndrome. In this work we may be able to benefit by using a genetically
altered frog that has the cell membrane marked if made by other scientists.

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)?

Regulation of the actin cytoskeleton is a fundamental property of all cells. We are
focusing on finger-like actin-rich protrusions called filopodia, which are particularly
important in the brain for how the brain cells connect to each other and transmit
information. Problems in how this happens are thought to underlie genetic conditions
that cause intellectual disability such as Down syndrome and Fragile X syndrome.
Problems in how the actin cytoskeleton is regulated are also thought to underlie
autism and mental health disorders including schizophrenia and bipolar disorder.
Regulation of the actin cytoskeleton is also important in cancer metastasis and
immunity. Because we study fundamental biological processes, the variety of
conditions means that there is a considerable disease burden that could benefit from
our research. In the first instance our work will provide information which will help the
worldwide community of cytoskeleton researchers. It may also help newly diagnosed
people and families understand why genetic conditions linked to the actin
cytoskeleton have the effects they do. In the medium term our work will provide new
avenues for translational research in characterising where new therapies might be
effective, in the last 5 years we already identified such an opportunity. In the long
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term the whole body of actin research will feed into efforts to produce new therapies,
at present our understanding is rudimentary.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Xenopus laevis, 860 animals over 5 years

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?

There are no adverse effects expected from any of the procedures that will be
undertaken. Making frogs lay eggs is a mild procedure; animals are returned to stock
tanks and re-used afterwards with a minimum three month rest period.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

It is not possible to replace the egg extracts that we use with anything else for our
cell-free assays. However these cell-free assays provide us with the important start
point to allow us to explore our findings using other experimental systems instead of
frogs. Important advances in recapitulating human biology and development in a dish
mean that we can move into the use of human organoid cultures. We are also using
advances in genetic technology and advanced microscopy to use Drosophila. Both
these sets of work reduce the use of Xenopus for looking at filopodia in cells.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

We will ensure we use minimal numbers of animals by planning our experiments
carefully, such as using more diluted extracts, sharing material between researchers
within the group and continuously optimising how we perform the experiments and
disseminating this information, such as in scientific methods papers. We are
implementing measures to improve the quality of eggs laid and thus the usability of
the material that we obtain. To do this we are keeping healthy young frogs and re-
using them a maximum of 4 times. We would anticipate that any use of genetically
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altered animals would decrease the overall numbers of frogs we would need to use
as they make our experiments more efficient and easier to perform.

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

The use of frog egg extracts is well established for studying cytoskeletal remodelling.
Xenopus eggs are large and easily obtained which means that copious,
concentrated, active egg extracts can be made from them with minimal animal
suffering. The frogs are housed in grouped tanks with environment enrichment in a
dedicated aquatic facility managed by animal technicians. The eggs are obtained by
superovulation, which involves an injection of hormone to induce natural ovulation.
Our animal technicians take special care of the animals during and after this
procedure, helping them to feel safe by careful handling and monitoring them
separately for 24 hours afterwards. The frogs are then returned to the colony after a
veterinary surgeon has checked they can remain alive and rested for at least 3
months before being reused. Regular ovulation stops the frogs becoming egg-bound
so is advantageous. We are starting to use non-GA frogs that are bred in-house to
reduce stress on animals from transporting them from other facilities. In some cases,
where we would be able to visualize endogenous proteins, use of genetically altered
animals refines existing methods as it is more representative of normal biology. GA
animals will be sourced from bona fide sources with permission to supply frogs to
other licences. If in future we need to breed GA frogs then we would apply to add the
necessary protocol.
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PROJECT 6

NON-TECHNICAL SUMMARY (NTS)

Project Title Mediators and effectors of pregnancy complications

recurrent miscarriages, preeclampsia, preterm birth,

Key Words gestational diabetes, inflammation
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

Yes : : . :
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (iif) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NoO (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Pregnancy should be a happy and healthy period for every woman. However, many
women experience serious pregnancy complications that put at risk their lives and
their babies lives. Miscarriages, preeclampsia and preterm delivery are some of
these serious pregnancy-related disorders. Unfortunately, there is no available
treatment or diagnostic method to determine which women will have complicated
pregnancies.

To better understand the mechanism/s responsible for these adverse pregnancy
outcomes we will use animal models that mimic the different clinical scenarios. Using
these mouse models we previously demonstrated that miscarriages, placental
damage and maternal vascular disease observed in preeclamspia and the cervical
and uterine changes found in preterm delivery are associated with inflammation and
the clotting system.

The aim of this project is to identify the specific molecules and cells responsible for
the different pregnancy complications and thus identify targets for therapy and
diagnostic methods. In addition, we will test treatments to prevent miscarriages,
preeclampsia and delay the onset of preterm birth. We will also identify diagnostic,
preventive and therapeutic strategies in congenital heart block and in adverse
pregnancy outcomes associated with sickle cell disease. We will also investigate the
long term health effects of abnormal pregnancies in the mother and offspring.

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)?

The animal models will allow us the identification of the mediators responsible for
adverse pregnancy outcomes and targets for prevention and therapy. If we validate
these observations in humans, these molecules and targets could be used to detect
pregnancy complications before they happen and develop new therapies to improve
the health of mother and child. Using mice, we recently identified an effective
treatment that was proven to be successful in women and several human babies
were saved. We will build upon our recent success in preventing preeclampsia to
continue our search for cures for other pregnancy complications. We expect to find
treatments not only to protect the pregnancy and maternal health but also to allow a
healthy development of the foetus and the prevention of long term health
consequences for offspring.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We estimate to use no more than 10000 mice in 5 years.
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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 severity of the procedures described in this project will have minimal to
moderate effects upon the animals involved. For example, light anaesthesia will be
used for the non invasive imaging procedures. Small devices to deliver treatments
will be placed under the skin to avoid the stress of daily injections using light
anaesthesia. Pain killers will be administered. The vast majority of the animals in this
project will not undergo surgery. All the procedures described in the different projects
will be performed by skilled personnel and thus adverse effects are not expected.
Animals will be closely monitored for any signs of distress. At the end of the
experiments the animals will be humanely killed and after death organs will be taken
for further studies to evaluate maternal and foetal health.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Unfortunately, we can not use computer models, or cell cultures to adequately
replace animal models for pregnancy complications. Pregnancy is a phenomenon
that only occurs in animals. Thus, animal models of pregnancy complications are
essential. However, we will use cervical, myometrial and placental human tissue and
cell lines to identify the molecules responsible for the changes that lead to adverse
pregnancy outcomes.

Using a lower order species is not an option in our project as we need to study
mammals with placentas in order to correlate results to humans. To study congenital
heart block we will measure the contractility of the heart in zebrafish embryos.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

To reduce the number of mice to be used we will use the following strategies:

1. Limit the group size to the minimum needed to obtain statistically significant
data. | have extensive experience of using statistics in experimental design
and we will make sure we use the minimum number possible to achieve
statistical significance

2. We will perform multiple experiments simultaneously so that the same control
group can be used for all experiments
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3. We will try to collect as many different tissues from each animal so that
additional animals are not needed

4. We will try to use new instrumentation/methodology that improves precision
and reduces the number of animals. For example imaging techniques that are
non invasive and allow the study of one mouse at different times instead of
sacrificing them at predetermined times for studies along time

As principal investigator | always work closely with my students, postdoctoral fellows
and junior scientists. | do not only supervise them but work with them. In my opinion,
this close follow up is a very good way to prevent errors and thus minimize the
number of mice used in experiments

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

Because pregnancies have similar characteristics in humans and mice, mice
constitute a good animal model. Mice are quick to reach sexual maturity (7- 8 weeks)
and they have a short reproductive recovery (less than a week). Litter-bearing (6-10
pups/liter) is another advantage that allows the follow up of the offspring. Mice have
short gestational period (= 20 days) and the reproductive tract is relatively small, thus
it is possible to analyze the course of pregnancy in exquisite detail.

We looked and continue to look for procedures to reduce pain or distress in the
animals that we will use.

1- Most of the studies designed to address the causes of pregnancy loss do not
require surgical interventions as used by many other laboratories. Ee will induce
preterm birth in mice by intravaginal administration of LPS, a non invasive model in
which the maternal health is not compromised.

2- In addition, in the two mouse models of preeclampsia that we will study the
relevant key features of preeclampsia appear spontaneously without surgical
manipulation (e.g. ligation of uterine arteries) or the administration of any compound
to induce the condition. Thus, by using these mouse models, in which preeclampsia
develops spontaneously we avoid surgery and we minimise distress and pain

3- In the mouse models of pregnancy loss the embryos die at day 8 of pregnancy
and in the preterm delivery model the fetuses born at day 16-17 are non-viable at
this stage of development. Mice pups even at term have limited cortical development
and hence limited or no perception of pain/distress.
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4- Animals will be monitored frequently and closely for symptoms after administration
of drugs or substances. skilled personnel will be responsible for the administration of
the drugs.

5- We do not anticipate animal distress or suffering as the protocols we will use are
very mild. However, if by any reason we detect signs of distress or suffering (e.g.
lack of grooming, piloerection, hunched up or significant loss of weight compared to
controls animals) mice will be humanely killed by schedule 1 protocol and protocols
will be reviewed.

6- We will periodically check the scientific literature for new procedures to reduce
pain or distress.
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PROJECT 7

NON-TECHNICAL SUMMARY (NTS)

Project Title Production, Breeding & Cryopreservation of GA Mice
Key Words Breeding, Genetically altered, Cryopreservation
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

Yes

No

No

No

No

No

(a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

This project will create, breed and maintain rodents with genetic alterations (GAAS)
and supply them for research into fundamental molecular and cellular functions and
disease processes in the fields of biological, medical and veterinary science.

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)?

GAAs have made significant contributions to such research. However, the function of
many genes, either individually or in the ways they interact to produce their intended
effects, or how they are dysfunctional in disease, is still not known or is not fully
understood. The use of animal models is necessary to determine these processes.

What types and approximate numbers of animals do you expect to use and over what
period of time?

The expected use over a 5 year period is 23750 mice

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 bulk of this Project will involve the breeding of GAA rodents, predominately
mice. This will involve the natural pairing and rearing of rodents coupled with the
need to take small samples to allow their genotypes to be established. The licence
also allows for the generation, collection and subsequent implantation of embryos
into recipient mice, this will involve a small surgical procedure. The majority of the
mice >92% are expected to experience sub-threshold or mild severity and only a
very small number may experience a moderate severity. The majority of these mice
are expected to be humanely killed at the end of the protocol.

Application of the 3Rs
Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Many of the research projects will involve the use of in vitro systems such as cell
culture, human tissue assays, computer modelling to complement the animal work.
Such details will be expected in the justification for the animals’ use to be reviewed
by the AWERB.
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In vitro assays cannot adequately model the complete array of molecular, cellular,
physiological and behavioural interactions necessary to fully understand how genetic
modifications result in normal or abnormal processes.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Unnecessary production or import of genetically altered animals will be avoided by
searching cryobanks and databases.

Animals will only be bred if a user requirement has been established, and the
breeding programme will be subject to regular review to optimally meet anticipated
demand. Spare animals will be made available for use on other scientific projects.

Breeding will be optimised, wherever possible, to produce only the genotype
required e.g. Homozygous breeding pairs.

Cryopreservation of gametes and embryos to archive lines will avoid wastage from
the need to maintain colonies by continuous breeding.

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

Mice are universally used for work involving genetic alterations. The standard
protocols, methods and reagents have been optimized for this species and there are
acknowledged benefits from their use.

The animals will be cared for by dedicated animal technologists who have the
expertise and skills required in the breeding of the animals and are able to assess
any welfare problems that may occur at an early stage and determine appropriate
end points in consultation with the NACWO and NVS.
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PROJECT 8

NON-TECHNICAL SUMMARY (NTS)

Project Title Brainstem and spinal cord circuits
Key Words neurogenesis, neuronal networks
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

No

No

No

No

No

No

No

(a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

To understand how the central nervous system controls homeostatic functions such
as blood pressure.

To understand how neural stem cells in the adult spinal cord can be harnessed and
controlled for therapeutic repair.

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)?

Manipulating the central nervous control of the autonomic nervous system is
currently under investigation for several different therapies e.g. vagal nerve
stimulation to treat heart failure. This work will investigate the circuitry and
mechanisms underlying such approaches and may inform future trials. Even in the
adult the spinal cord continues to make new cells from the division of stem cells.
Manipulating the production and/or fate of these cells holds promise for future
therapies. For example, in the spinal cord, conditions such as spinal cord injury,
motor neurone diseases and multiple sclerosis may benefit from increasing cell
production and promoting specific fates. On the other hand, these stem cells may
also contribute to some CNS tumours and so in this case it could be beneficial to
slow cell proliferation or promote fate to a non-dividing cell type. However, the
mechanisms controlling stem cell division are poorly understood and it is vitally
important to understand how their behaviour is regulated.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We expect to use 2550 rats and 8750 mice.

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 majority of the procedures will carried out under non-recovery anaesthesia
where the animal is killed by anaesthesia prior to organ removal. In some cases
experiments will require recovery from anaesthesia following surgical procedures.
Adverse effects are not anticipated and post-operative analgesia will be applied to
limit suffering. At the end of experiments animals will be terminated for tissue
collection.

Application of the 3Rs

Replacement

37



State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The work will study how the CNS controls the autonomic nervous system and how
spinal cord stem cells can be manipulated for therapeutic benefit. These will involve
mammals which have similar circuits and cell types to humans which will help us
translate our research to human benefit. Non-protected animal alternatives do not
have such cellular organisation.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

The number of animals used will be minimised in several ways. Tissue from the
same animal will be used for different objectives where possible. This reduces the
total number of animals that would otherwise be required if a single animal was used
for each project. We have also developed a method of storing tissue long term for
future use which also reduces animal use as well as an organ culture for slices of
nervous system that allows several tests to be conducted on tissue from one animal.
In addition, each experiment is designed to maximise the amount of information
gleaned since they often combine different approaches to verify this information.

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

Rats and mice will be used since they contain cell types and assemblies of cells that
are similar to those known in humans. Transgenic animals will be used when they
make identifying specific cell types possible with fluorescent markers, helping to
minimise numbers used.

Suffering of animals will be minimised as the majority of the procedures performed
will have a minor severity where the animal is killed by anaesthesia prior to organ
removal. In some cases experiments will require recovery from anaesthesia
following surgical procedures. Post-operative analgesia will be applied in these
cases to limit suffering of the animals.
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PROJECT 9

NON-TECHNICAL SUMMARY (NTS)

The function of the RASSF proteins and the Hippo

Prajza Tl pathway in tissue architecture and cancer.
Key Words Tissue architecture, tumour formation
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The “Hippo pathway” is a signal that tells our cells to stop growing and proliferating.

It is among the key signals that tell our bodies to grow to the right size and shape,
but not larger or smaller. Disruption of the Hippo pathway in mice and people has
been shown to lead to tumour formation. Although scientists are trying to create
drugs that can restore normal Hippo signalling in tumours to stop them growing,
these approaches have so far been unsuccessful. Our research is aimed at gaining a
better understanding of this signal during animal development and tumour formation,
and to identify new ways in which it can be targeted for patient benefit.

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 hope our work will identify new diagnostic markers for early detection of cancers,
as well as new therapeutic targets for drug discovery.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Based on the work we have carried out in the past 5 years under our previous
licence, the number of mice we expect to use over the next 5 year period will be
around 6000 mice bred and around 9000 mice used under the various experimental
protocols.

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 primary adverse effect of this work will be the development of tumours by some
of the animals. The animals will be closely monitored by skilled staff in order to
identify adverse effects as early as possible. The expected level of severity for all the
experiments is either mild or moderate. The mice will generally undergo schedule 1
killing at the end of the procedures though for certain methods of tissue sampling or
histological processing, some will be exsanguinated or killed by perfusion with
fixative under terminal general anaesthesia.

Application of the 3Rs

Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement
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We use other models such as fruit flies, mammalian cells in culture and computer
models as much as possible to aid our research. However, the complex physiology
of a tumour means that in order to gauge the likely relevance of our work on human
health, we need to use mouse models.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

We will reduce our animal usage by careful use of statistics to limit experiment size
and the number of mice in our colony. Wherever possible, we will use the mice we
breed to produce different types of data. We will constantly update our experimental
strategy based on our work in flies and cultured cells.

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

We have chosen to use mice for these studies for a number of reasons. They are
ideal model organisms to investigate mammalian development and cancer - their
biology is close enough to that of humans for our findings to be relevant to human
disease. Mouse embryonic development and biology are well described, so we will
be able to identify and characterise abnormalities easily. Also, the processes
occurring during embryonic development and the emergence of cancer are very
complex. There are many components (proteins, cells, and signals that pass
between cells), which interact in ways that are poorly understood, and these
interactions unfold over time. Currently, no in vitro system exists that is capable of
accurately modelling these processes, therefore we need to study them in living
animals. However, once we have some idea which kinds of processes are affected
by loss of our proteins, we may be able to answer further questions using tissues or
cells derived from the transgenic mice, rather than performing experiments on living
animals.

All our work will be performed by skilled personnel who will prioritise animal welfare.
Animals will be monitored on a regular basis to ensure minimal harm.
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PROJECT 10

NON-TECHNICAL SUMMARY (NTS)

Project Title Tumourigenesis and therapy

Key Words Cancer, leukaemia, antibody, therapy
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Cancer remains a major worldwide health problem contributing more than 25% of
premature deaths and consuming large amounts of health budgets annually.
Furthermore, five-year survival for most common cancers has not markedly
improved in the last few decades. This lack of progress in cancer therapy is partly
due to nature of the disease where primary tumours move from the initial sites to
remote places in the body making treatment difficult (metastasis). But also there is a
recently recognised underlying feature that makes it likely that cancer will recur in a
patient after treatment and this is the so-called cancer stem cell that resists drug
treatment. We don’t know enough about the biology of these cells. In addition, most
common cancers show up when patients notice symptoms and they do not have a
discernible pre-cancer stage that could be treated. An effective cancer treatment
needs to take all these features into account

Our objectives are to understand how cancer starts and progresses and to
implement a new generation of anti-cancer drugs. Our three objectives are linked by
the concept that therapeutic targeting of the cells that initiate cancer will produce the
most powerful therapies that will not allow relapse and cause the cancer to return. In
particular our study of leukaemia formation and progression will tell us which cells
start the cancers and which genes are important. If we know the genes that are
important, and in turn their protein products we can implement our new intracellular
therapy technologies to block their function. This will lead to new cancer treatments.
A very important objective of our work in the lab has been to identify proteins on the
surface of cancers that can act as anchors for nanoparticles that carry our new anti-
cancer reagents. Thus for instance an immuno-nanoparticle in the blood stream with
find its way to and lock onto cancer cells that have the surface protein. In turn, this
will lead to the nanopatrticle being taken into the cancer cell and releasing the anti-
cancer therapeutic agent. We hope to use our work with animals to show the power
and specificity of our combination of new technologies in cancer treatment.

We are anxious to translate our new anti-cancer therapeutic agents into clinical use
and this is the major goal within the period of the new PPL.

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 have developed a new type of anti-cancer drug that hits proteins inside cancer
cells. We will develop ways to deliver these in the mouse pre-clinical setting,
informing methods development to apply in treating of patients. The benefits that will
arise is that we will have obtained data that can be applied to clinical development of
new cancer therapy reagents. This will be in two main areas. First, identification and
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characterisation new proteins on cancer cells for antibody therapy. Second, new
drugs for cancer treatment.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We will be using mice. Over the whole project, we expect to use between 1000-5000
mice, excluding breeding colonies that will generate up 10000 offspring during the
project. One purposes of our animal work are to identify the new cancer targets and
develop antibodies to these proteins. We will need to immunise mice for this purpose
and this work will extend over the period of the licence. We also will investigate the
first cells that lead to cancer and in turn find new targets on these cells, in particular
in leukaemias where the recurrence of disease after treatment (e.g. chemotherapy)
comes from these initiating cells.

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?

Our work has three broad purposes. First, the study of cancer initiation and most
mice will not have any adverse effect. A small proportion may develop leukaemia
(<10%) and these will be humanely killed. We will develop ways to deliver
macromolecules to mice and these will produce at most moderate severity. We do
not expect adverse effects since the mice will be kept for short times (typically up to
one week) after treatment before killing and tissue sampling. Any animals showing
ill-effects will be humanely killed using Schedule 1 methods as the end of
experiments. Where irradiation is used, a low proportion (<2%) will show acute
infections or bleeding and all irradiated mice will be inspected from day 4 to-14 post-
irradiation and in case of acute effects humanely killed using Schedule 1 methods.
Mice that have been immunised will not usually display ill-effects. A small number
(<1%) may show ulceration at injection sites and these will be humanely killed after
consultation with the NVS.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Cancer development and treatment modalities can only be studied in animals and
mice are the best species as transgenesis and gene editing are well developed
methods in mice. However, all our methods are developed initially using in vitro
tissue culture and 3-D models of tumour growth in culture where possible and are
taken to the limits of usefulness in vitro. We do not use animals until we need to
evaluate how our new anti-cancer drugs behalf in vivo. Further cancer initiation can
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only be studied in vivo.

Part of our work is targeting proteins on cancer cells with antibodies. Whilst we plan
to use immunisation of mice because we can obtain the best quality antibodies this
way, we will use display systems such as yeast, mammalian cells and phage where
practical in replacement technologies.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Transgenic mice and gene targeting mouse strains are used, we keep them as
homozygous strains to minimise pups produced and to obviate the need for
genotyping that requires ear notching or tail biopsies.

Our main objective is the study of the earliest steps in cancer development so we will
minimise the numbers of mice that are kept for periods exceeding 6 months

The nature of our anti-cancer drugs means that we can plan to carry out pilot
analyses with small groups provided these are very precisely designed based on our
tissue culture analyses and data in the scientific literature.

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

We have to use mice as we have, for example, transgenic models that are
humanized for genes expressed in childhood leukaemia that provide a target
population. Because we are interested in tackling the pre-leukaemia stage (i.e.
before the children show frank leukaemia), the mouse will not, in the main, have
disease symptoms.

Genotyping, when needed, will be done with ear-notch biopsies.

Split dose irradiation for recipients to receive donor cells allows short recovery
periods and conditional alleles that require inducers are advantageous as no
phenotype exists prior to induction. The most refined route of administration is
incorporating inducers into food or water.

Immunisation is the best way to obtain high affinity antibodies. We will restrict the
use of adjuvants that have minimal side effects and Freund's complete adjuvant.
Where possible, we will use display systems such as yeast, mammalian cells and
phage to develop antibodies.
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PROJECT 11

NON-TECHNICAL SUMMARY (NTS)

Arterial chemoreception; molecular mechanisms and

Project Title functional role in health and disease.
Chemoreceptor, Carotid body, Hypoxia, Carbon

Key Words dioxide, pH

Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

No : . . :
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (iif) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No .
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

No

(f) higher education or training for the acquisition, maintenance or
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improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The carotid body is an arterial chemoreceptor, located in the neck, which senses
oxygen, carbon dioxide and acidity in the blood. It is involved in the control of
breathing and the cardiovascular system. The mechanisms by which the carotid
body senses these variables are only partially understood. The basic outline is that
hypoxia, acidosis or hypercapnia (high COz) generate an electrical signal in the
membrane of a specialised receptor cell called the type-1 cell. This allows calcium
into the type-1 cell which then promotes the release of neurotransmitters which
excite nearby nerve fibres leading to the brain. Our understanding of how these
stimuli generate the electrical signal in type-1 cells is incomplete. In particular there
is controversy over how oxygen is detected in the first instance but there are strong
indications that this is intimately linked to oxygen use by the mitochondria to
generate energy. One of the main aims of this project is to determine how this
oxygen sensor works and how it is coupled to the generation of an electrical signal.

Whilst the type-1 cells are intrinsically sensitive to hypoxia CO2 and acidosis, their
activity can also be modulated by neurotransmitters released from nearby nerves
and circulating hormones. Defining how these pathways work is also critical to
understanding what determines the sensitivity of this organ.

Chemoreceptor sensitivity can also be affected by environmental changes. For
example its sensitivity to hypoxia (low oxygen) increases the longer it is exposed to
it. This is part of a process called ventilatory acclimatisation which increases our
level of breathing whenever we are exposed to hypoxia for periods of hours to days.
Ventilatory acclimatisation to hypoxia is part of the process of acclimatisation to
altitude and helps us to cope with the lower levels of oxygen in air under these
conditions. Part of our research is aimed at trying to understand this acclimatisation
response which is mediated through the oxygen dependent control of gene
expression.

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)?

The primary benefit that derives from this research is a better understanding of how
this organ works, how its activity is regulated physiologically, how it can be controlled
using drugs and how it adapts to environmental changes. This work is of interest to
physiologists who seek a better understanding of the control of breathing and those
who work on related problems in other tissues. It is also of interest to those who seek
to understand disease states in which chemoreceptor dysfunction (over or under
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activity) appear to play a significant role in affecting clinical outcome. Examples
include sleep apnoea (periodic cessation of breathing during sleep), hypertension,
heart failure and possibly type-2 diabetes.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Most of our experiments are conducted using tissue from rats but for some
experiments we are likely to need transgenic mice. Over the 5 year period of this
project we expect to use approximately: 1,400 wild type rats. 3,400 GM mice. 600
wild type mice.

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?

Most of our experiments are conducted in vitro / ex vivo using tissue removed from
rats and mice. Owing to the anatomical location of the carotid body, and the organs
high oxygen requirements we prefer to harvest these organs under terminal
anaesthesia rather than use schedule 1 methods (in the interests of refinement). The
expected severity of this protocol is classified as non-recovery, adverse effects
would be no-worse than for animals killed by overdose of anaesthetic. Up to 3000
genetically modified mice will be bred with non-harmful phenotypes; severity level
mild. Up to 400 genetically modified mice may be bred with harmful phenotypes with
a severity level up to moderate. Up to 200 mice may be subject to unrestrained
whole body plethysmography. This is a non-harmful non-invasive technique in which
the animal is placed in a small chamber and its breathing is monitored by measuring
small pressure changes in the chamber. These animals will be subject to brief
changes in oxygen levels and carbon dioxide levels which are unlikely to have any
long term adverse effects but may cause short term symptoms such as
breathlessness, dizziness, headache & lethargy for the duration of the stimulus.
Severity category is moderate. Up to 300 mice and 200 rats may be exposed to
chronic hypoxia for 2-14 days. This may result in symptoms similar to acute
mountain sickness in humans with loss of appetite, lethargy, headaches & fatigue.
Severity category is moderate. All animals will be killed upon completion of the
experimental procedures.

Application of the 3Rs

Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement
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We are studying a highly specialised sensory receptor that measures oxygen,
carbon dioxide and pH (acidity) of the blood. There are no cell lines derived from
these sensory cells.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Reduction will be achieved mainly through careful tissue handling in in vitro
experiments and careful planning of breeding programs for the production of
transgenic animals.

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

As we are studying a highly specialised receptor that is involved in the control of
breathing we need to work with mammals. Fish may have receptors which have a
similar function but it is by no means clear whether they are of the same
embryological/evolutionary origin as those found in humans.

For in vitro studies we need to dissect out the carotid body and break it up into
individual cells. We have found this process to work best in the neonatal rat. In this
model the carotid body is a well-defined discrete organ which has relatively little
connective tissue. This makes the organ easy to remove and disassociate into its
individual cells using a mild enzyme treatment with the result that we get good yields
of healthy cells that are highly responsive to stimulation. For some experiments we
may need to use transgenic animals in which specific genes have been deleted.
These experiments will be conducted using mice as appropriate transgenic animals,
or embryonic stem cells, are already available.
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PROJECT 12

NON-TECHNICAL SUMMARY (NTS)

Clinical veterinary studies of naturally occurring

Project Title disease in animals
Companion animals, Clinical trials, Pain killers, Heart
Key Words disease, Diabetes
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

No

Yes

No

No

Yes

No

No

No

(a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
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improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

As in humans, there are many diseases that occur in dogs and cats, which are kept
as pets, about which we do not fully understand and for which we do not have
effective treatments.

The aims of our studies are to investigate new ways of treating and managing
diseases in companion animals, similar to clinical trials in humans with diseases.

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)?

Every animal included in our studies will have a disease which has occurred
spontaneously. Their disease will be investigated thoroughly to work out the exact
nature of their disease and they will be monitored closely to see whether they are
getting better whilst on our studies: every animal will therefore benefit. The
information gained from our studies will hopefully result in more effective treatments
and better diagnostic tests being available for vets to use for the treatment of
companion animals.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Up to 300 pet dogs and cats per year

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?

Every treatment or diagnostic test that will be studied will have undergone rigorous
testing before our studies. This means that they will have been proven to be safe
and we will be able to predict the type of adverse effects which might occur, so that
we can detect and treat them early. Adverse effects are therefore predicted to be
mild in severity. Non-specific adverse events can be seen with any clinical trial.
These are usually mild and self-limiting including nausea, temporary loss of appetite,
diarrhoea, constipation, lethargy and allergic reaction. Specific adverse effects
related to the proposed clinical trials will also be predominantly mild and self-limiting
and may include effects such as sedation, weakness and low blood sugar. If
unexpected adverse events occur that are not mild, not self-limiting or require
specific treatment, the animal will be withdrawn from the study, so that they can be
cared for by a vet. We will not trial any treatment or test that, to the best of our
knowledge, may worsen an animal’s disease and if any animal’s disease
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deteriorates while on study, we will immediately withdraw them from the study, so
that they can be cared for by their vet. Procedures to monitor the animals on clinical
trials are expected to be associated with only transient, mild adverse effects
including the transient, mild discomfort related to taking a blood sample. All animals
enrolled to our studies will be pets. When the study is complete, we will make sure
they have not been affected by the study and then return them to their homes.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The aim of the studies is to find new treatments for spontaneously occurring
diseased in companion animals.

Once these treatments have been shown to be safe and are likely to be effective, the
only way to know for sure if they will work is to conduct a trial in companion animals.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

The numbers of animals used in our studies will always be the smallest number
required to show a true result.

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

All animals will be closely monitored at all times by vets and vet nurses: if any
problems are seen, they will be
immediately withdrawn from the study to be cared for by a vet.
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PROJECT 13

NON-TECHNICAL SUMMARY (NTS)

Project Title Peripheral Pain Mechanisms

Key Words Pain, Analgesia, Transgenic, Genes, Neurons
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

No

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Chronic pain conditions lead to substantial socioeconomic burden and ongoing
suffering with pain can be detrimental for the quality of life of patients. Up to 28m
people in the UK, or 43% of all adults, have been in pain for more than three months
with the problem set to worsen as the population continues to age. Just one in seven
adults under 25 reported chronic pain compared with almost two-thirds of people
over the age of 75. Improved therapies for pain relief are still lacking and call for a
better understanding of the physiology of pain processing in the nervous system to
identify new drug targets.

Nerve cells in the peripheral nervous system are capable of transmitting painful
signals, but we still don’t know which specific cells are important for pain. This
license covers a multitude of techniques applied to different animal models, which
will allow us to explore the role of different types of sensory nerve cells with regards
to processing painful inputs. This project will increase scientific understanding of
gene products in pain pathways and in various types of painful conditions, as well as
the determining factors underlying the transition of acute to chronic pain. Improved
knowledge in the genetic components of pain processing are necessary for providing
new drug targets that are more refined and specific for distinct pain syndromes.

Our aim, using the protocols and studies discussed in this project license, is to
provide new analgesic targets and improve the way in which current analgesics are
used to treat pain.

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)?

The advance in our knowledge on nociceptive processing will shed light on how
painful conditions can be treated. By understanding the genes underlying these
changes in more detail, we will be able to design more specific and effective
treatments for painful conditions in the future. The prevalence and impact of chronic
pain is far reaching. A recent telephone survey of 46,394 people across 15 European
countries and Israel illustrates the enormity of the current problem. Approximately
one out of every three chronic pain patients reported that their pain was intolerable,
and one in five reported being diagnosed with pain-associated depression or losing
their job due to pain. Clearly, there is a need to investigate the causes and effects of
chronic pain to find new forms of pain killers in order to better treat the substantial
number of people affected by the condition. We believe that defining the particular
sets of damage-sensing neurons in different pain syndromes will enable us to devise
new focussed therapeutic strategies that have a better chance of success than the
present very broad approaches to silencing neuronal excitability.

54



What types and approximate numbers of animals do you expect to use and over what
period of time?

We expect to use roughly 20000 mice over 5 years.

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?

Most of our protocols involve procedures of mild severity, except for a few
exceptions which we have identified as falling into the moderate classification for the
caution and protection of the animals. Our protocols are mostly based on models of
human chronic pain conditions, so implementation of these in animal models is
necessary for the advancement of our understanding and potential treatment of
human suffering. Expected adverse effects might include postoperative stress or
discomfort, but these will be quickly identified and measures taken to minimise
suffering. In all these cases, or when unexpected clinical signs appear, we will
consult our NACWO and NVS. At the end of each procedure animals will be
euthanised according to certified Schedule 1 procedure and tissues will be isolated
for further studies.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Pain is a whole body experience that necessitates studies in whole, intact animals.
During this project we will investigate the role of potentially interesting genes
involved in pain pathways and produce transgenic mice where this gene is deleted or
silenced. In vitro cell culture can sometimes be used to replicate select aspects of
neuronal signalling responses, but they fail short of providing an integrated,
organism-level, physiologically intact environment in which such responses are
normally coordinated. Initial work will, where possible, be investigated at a cellular
level using culture systems. However, further investigation examining the
connectivity of the gene products and understanding their greater role within the
organism and during disease states can only realistically be replicated using live
animal models.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction
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We carry out statistical power analyses for our studies, which allows us to limit use of
animals to the minimum number in order to achieve our experimental aims. We
ensure our study design (statistical analyses, any implicit bias) is addressed in order
to maximise the scientific outcome of our work while ensuring the least number of
animals are used. At each stage the same animals will be tested in multiple
paradigms to minimise numbers used, and to maximise the data collected. For
example, multiple behavioural, electrophysiology and imaging recordings can be
achieved from one animal. A plethora of earlier research means it is now easy and
routine to generate transgenic mice, which means fewer animals need to be used.
Cell culture models and genetic data will also be examined for initial experiments
(where appropriate), reducing the numbers of potential candidate genes and
ensuring only the highest potentially beneficial research is taken into live animal
models.

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

Mice will be used for this project as they represent the most appropriate species for
this type of work; they are very similar to humans genetically and physiological
systems for pain are largely similar. Many key physiological systems and structures
involved in pain processing were originally identified in rodent and other models, and
validated in more recent human studies.

On top of this, decades of research has resulted in highly advanced and efficient
techniques developed for investigating neuroscience questions in the mouse.
Importantly, the mouse is highly amenable to genetic modification, allowing
transgenic identification of specific cell types crucial to the fulfilment of the project.

Over several years of pain research, we have been able to establish protocols to
minimise stress in rodents to ensure the best welfare of all animals and maximum
scientific output from all studies requiring consistent animal handling. We have also
developed new techniques to replace conscious animals with unconscious animals
(i.e. in imaging experiments to assess cell activity) to reduce suffering.
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PROJECT 14

NON-TECHNICAL SUMMARY (NTS)

Production of Genetically modified Animals (Service

Project Title Provision)

Key Words Genetic Modification, Service, Mouse
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

No

(a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Creation and importation of genetically modified mice for cancer research, diagnosis
and treatment

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)?

To understand cancer cell gene mutation, initiation and development. Potentially to
develop human cancer diagnosis and treatment.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Mouse Total number in 5 years: 16,400

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 severity of the majority of animals used in this licence is mild, such as hormone
dosing and transgenic breeding. Others are used as embryo recipients and
Vasectomised males after surgery, which will experience a moderate severity. In
some circumstance, a transgenic line has a moderate severity will be bred under this
licence and those animals will be transferred to the user’s licence as soon as
possible after creation OR rederivation.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Transgenic animals are the most reliable disease model for studying and developing
treatment for cancer. All requests to create new lines had 3Rs assessed during their
PPL applications.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction
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Transgenic Service is keen to develop new transgenic technology to reduce the
usage of animals. Now we are using CRISPR-CAS9 technology to produce GM
animals more quickly and fewer animals are used.

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

Mice are widely used for cancer modelling and there are many lines already in
existence. This licence enables us to create and import lines to study different types
of cancer and genes.
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PROJECT 15

NON-TECHNICAL SUMMARY (NTS)

Project Title Discovery of therapeutic antibodies
Key Words Cancer, Antibodies, Toxin, Immunity
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The objective of this project is to enable the discovery and development of novel
antibody fragment-based therapeutic agents for cancer. The treatment of cancer is
undergoing great change and antibodies are playing a key role in many new and
exciting therapies. For example, antibodies capable of enhancing the immune
response to tumours (Immuno-Oncology (I0) antibodies) are leaving some patients
with advanced cancers in long-term remission (some considered ‘cures’). However,
this is true only for a small subset of patients and cancers. Similarly, antibodies can
be used to deliver highly potent toxins to tumours. Such Antibody Drug Conjugates
(ADCs) are very good at killing the cancer cells but their physical properties mean
that it is often difficult to give enough drug to patients before they experience
treatment-limiting side effects of the toxin. This project will be used to create the next
generation of antibody-based drugs capable of addressing many of the issues
associated with current 10 antibody and ADC drugs. It is hoped that this will bring the
opportunity of long term remission from disease to a larger number of patients than
can currently benefit by creating new drugs capable either of enhancing the immune
response to cancers or delivering toxin more efficiently to cancer cells. The data
generated by this project will allow us to identify and develop new ways of treating
patients with incurable diseases.

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)?

The potential benefits of this project will be the progression of new therapies into
clinical development and ultimately onto the market bringing benefit to patients. We
intend to bring one, perhaps two new therapies for cancer into clinical development
over the next 5 years.

What types and approximate numbers of animals do you expect to use and over what
period of time?

6500 mice over 5 years.

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 mice are not expected to have any severe adverse effects from immunisation.
Immunisation can occasionally lead to mild symptoms such as local non-painful
swelling. If any adverse effect exceeds the mild category or is not temporary, the
animal will be humanely killed. At the end of an immunisation schedule, all mice are
humanely killed.
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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

Immunisation allows mice to develop a diverse antibody response to a specific
target. This antibody response matures over the course of immunisations to mount a
response containing high binding human antibodies. This process cannot be
achieved in vitro.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Study cohorts will be kept to a minimum size. This has been determined in previous
studies as the minimum number required to provide a diverse repertoire of functional
antibodies. Study design will consider any prior knowledge of the target to enable
successful outcomes and therefore fewer studies. Breeding the mice will be co-
ordinated with studies to limit the numbers being bred.

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

Humanised mice have proven to be suitable for drug discovery programme.
Immunisations have been tested and responses monitored to identify the protocol
involving few injections and achieving high antibody titre. Adverse effects are not
expected but animals will be monitored closely after all procedures.
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PROJECT 16

NON-TECHNICAL SUMMARY (NTS)

Project Title Study effects of anti-cancer agents on tumours

CAM, angiogenesis, Chick-Embryo, anticoagulants,

Key Words DOACS
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

No : : . :
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (iif) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NoO (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;



No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The main aim of this work is to refine our understanding of how anticoagulant drugs
interfere with the complex processes of the development of new blood vessels
through their effects on the blood clotting cascade and how this disruption of vessel
formation impacts tumour growth and development.

The development of new blood vessels (known as angiogenesis) is a key driver of
growth and spread of cancer. By knowing more information about how to interfere
with angiogenesis, would help us to define better strategies (which could include
drug combinations) to block this key cancer process. By doing so we would like to
move from a generic anti-angiogenic approach to a more ‘individualised' approach to
these treatment strategies.

This will be carried out in 2 steps. The first step is testing the effect of anti-coagulant
drugs on vessel development alone. Then, secondly, developing a model of tumours
grown in the laboratory and implanted into a particular membrane system of the
chick embryo (called CAM) that can be visualised and photographed. The aim is to
test the ability of the anti-coagulant drugs to slow tumour growth by inhibiting the
development of vessels that supply the tumour.

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)?

From our previous work to date we have established a successful model which was
effective and reproducible in showing the anti-angiogenic effects of a conventional
anti-angiogenic agent and also of an anti-coagulant usually used to treat blood
clotting. This model will be used and refined further to study the contribution to
angiogenesis of the specific proteins or groups of proteins inhibited by the new anti-
coagulants. These are drugs that each inhibit just one specific protein in the blood
clotting cascade. We are in a fortunate position of having established collaborations
with two companies that produce anti-Xa inhibitors and are negotiating with the third
for access to their anti-thrombin inhibitor. We will be comparing these findings to the
effects of the specific anti VECF or PDGF inhibitors that are currently in used in clinic
as part of cancer chemotherapy treatments. If it is found that these new direct
anticoagulants have a comparable action then there is potential for them to be used
within the drug combinations used to treat cancer. There is also scope for further
expansion in this field as there are at least 3 new agents in development phase that
target other distinct pathways of the coagulation process and should they
successfully get to market this should give us a means of studying how the other
areas of the coagulation pathway interact with the vessel development process. The
second part of these experiments will use model tumours grown in the laboratory
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and implanted into the chick embryo visualised membrane system with the aim of
using them to study interaction of developing tumours and coagulation system.
There is a chance that different proteins are involved in vessel formation in different
types of cancer. If this is the case we may be able to identify which agent would be
most effective against specific tumour types leading to a more ‘individualised'
approach to these treatment strategies. Finally the development of using model
tumours grown in the laboratory and implanted into the chick embryo visualised
membrane system will benefit animal experimentation overall by reducing the need
for rodent models. The chick embryos are not sentient and feel no pain and thus
remain an excellent alternative to rodent models. Moreover, the anti-coagulant
agents and tumours are placed onto the chick embryo visualised membrane and not
onto or into the body of the chick making the procedure much less invasive and
harmful than other methods of studying tumour vessel interactions.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Based on data gathered from Kayaga et al., 1999 (11) we have found that individual
groups of between 5-8 animals was adequate to allow statistical comparisons
between control and experimental agent. As we are proposing to carry out a full
range of experiments on the three different anti-coagulate agents we expect to use
~350 eggsl/years for these anti-angiogenesis experiments. We are also planning to
be involved in collaborative work on a new type of implantation experiment using
model tumours grown in the laboratory and implanted into the chick embryo
visualised membrane system. We expects to use ~150 eggs/years for this work
therefore totalling ~500 embryos/yr for all experiments.

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?

There are 2 possible sources of adverse effects; toxicity due to drug treatment and
micrometastases from transplanted tumour cells. Micrometastases are when the
cancer spreads from its original location on the membrane to other sites potentially
within the body of the chick. We observe the eggs every 24 hours for signs of life.
After embryo development day (EDD) 14, the chick is deemed to be sentient and the
chick moves around, stretches its legs etc. Any changing in normal movement
indicative of toxicity due to drug treatment will lead to immediate termination by
schedule 1. Micrometastases are unlikely to cause pain and suffering as grafting a
tumour doesn’t impact the day to day behaviour of a developing chick. However in
the very unlikely situation of the observation of overnight rapid tumour growth, this
may result in the chick incurring a tumour size that would cause distress before the
next 24 hour observation and as such is grounds for immediate termination. The
maximum volume of tumour allowable will be 100 mm3.

Application of the 3Rs
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Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

At present there is no replacement model to allow the study of angiogenesis other
than an in vivo setting. We have, and use, some artificial models that study the flow
of blood factors/components and can simulate some of the effects of blood coursing
through a vessel. We also have, and use, models that allow us to study the
movement of endothelial cells in a matrix. But there are no artificial model
replacement of studying the complex 'sprouting’ of new vessels (which includes
interactions of a number of cell categories (endothelial, muscle fibroblast etc). and
the interaction between tumours and vessels. The model we have developed is the
lowest one possible to give useful and robust results on differential agent effects and
compared to others (such as mouse fenestration experiments) causes no perceptible
distress to the animal (Chicken Embryo)

Reduction

Explain how you will ensure the use of minimum numbers of animals

Reduction

In terms of use of embryos (eggs), the main losses are incurred during delivery and
also in the first week of incubation (prior to the opening of the egg). In addition, we
will invest in a small commercially-available incubator capable of holding and rotating
up to 40 eggs. This will prevent any losses as a consequence of stasis of the eggs.
We envisage that these measures will minimise any unnecessary losses and reduce
the number of embryos needed to ensure that we can perform the studies
appropriately.

From the work to date we have concluded that although we were able to 'grow
tumours' of patients with melanoma and ovarian cancer and verify that the tissue
was pathologically indistinguishable from the primary cancer, our initial goal of
expanding the technique to study 'tissue poor' cancers such as lung and pancreatic
cancer was limited by two major factors. The first being that the smaller the tissue
implanted in the CAM the more variable the successful 'take' (engraftment) was in
the embryo but even when successful engraftment was seen, the limited growth
period in CAM (2 weeks) did not allow sufficient enlargement of the cancer to allow
further implantations. So studies of the growth and anti-implantation effects of the
anti-coagulant agents we are working with could not progress and therefore no
further animals will be used in this direction.

Refinement
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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

Preliminary experiments to optimise techniques as described in the licence have
been completed. We understand differential growths of the cell lines we plan to use
and the inocula sizes needed for successful tumour generation. There will be no
further experiments with solid implanted tumours directly from patients.

Assessment of sterility of technique has shown little attrition due to infection. For the
antiangiogenesis experiments of agents (e.g LMWH), the optimisation of volume of
matrigel, implant day, treatment day and culling have all been completed and the
small gelfoam sponge technigue works well with minimal animal attrition. This work
has enabled us to refine our experiments so that the vast majority of the experiment
will be finished by EDD 14 (rather than EDD 20 in our previous protocol) so reducing
the embryos exposure to agents.

We will be collaborating with experiments to using model tumours grown in the
laboratory and implanted into the chick embryo visualised membrane system. It is
likely that some of the optimization experiments described in the previous licence for
human tumour implants will also need to be undertaken when this technique is
transferred to a CAM setting.
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PROJECT 17

NON-TECHNICAL SUMMARY (NTS)

Project Title New treatments for glioma

Key Words brain, cancer, glioma, radiotherapy
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Gliomas constitute a group of brain cancers, of which glioblastoma (GBM) is the
most common and deadly type in adults. Despite the best treatment currently
available (surgery, radiotherapy and chemotherapy), most patients survive just 12-15
months after diagnosis. This project aims to address the desperate need for new
treatments that can improve outcomes for this devastating disease.

The specific objectives of this project are to identify promising new treatments,
particularly those that can be used to improve the effectiveness of radiotherapy in
patients with gliomas. The focus of this work is on assessing new drugs that increase
the toxic effects of radiotherapy on the tumour and thereby slow or prevent tumour
growth following treatment, either by preventing cells repairing damage caused by
radiotherapy or enhancing the activation of local immunity.

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)?

This work will also contribute to a better understanding of how or why some drugs
work with radiotherapy, both in the tumour and in surrounding normal tissue. This will
help define which types of drugs may be useful in treating gliomas. This work will
provide robust pre-clinical data that will underpin design of early phase clinical
studies for patients with poor prognosis brain tumours. By matching the sorts of
treatments that can be carried out in the clinic we will provide evidence for which
drugs or combinations should be tested in patients as well as justification for
rejecting ineffective or toxic treatments. We will work with academic partners as well
as pharmaceutical companies to take these findings into early phase clinical studies.
We do not expect all of the interventions that we test to be effective, but all of the
experiments will contribute to our understanding of which approaches are effective
and why. In all cases we will maximise the opportunities to interrogate the relevant
biology using imaging, tissue and blood based biomarkers that will support our main
outcome data and also permit more efficient design of future experiments and clinical
studies.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We will use only mice and expect to use approximately 1500 animals over 5 years.
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?

Animals are housed in individually ventilated cages with free access to water and
food according to current guidelines. Human GBM tumour cells will be implanted
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under the skin or directly into the brains of mice. The latter is done under general
anaesthetic by inserting a needle through a small hole drilled in the skull. Surgery
takes no more than 30 minutes per mouse and animals recover from anaesthesia
within one hour. Risk of infection is minimised by maintaining sterile conditions
during surgery and administration of antibiotics. Pain-killers are given to reduce the
temporary discomfort caused and mice should be fully recovered and behaving
normally within 24 hours. Tumours growing under the skin can be measured directly
and various non-invasive imaging methods, such as CT or MRI, will be used to
monitor tumour growth in the brain. The latter are performed under general
anaesthetic. Radiotherapy will be delivered using equipment that closely mimics the
procedure in cancer patients, including a CT scan to identify the target region. Side
effects are negligible due to the ability to target the radiotherapy to very precise
areas (i.e. tumour only). Radiotherapy is also performed under general anaesthetic.
Anti-tumour treatments will be delivered by a variety of methods: by mouth (via a
feeding tube) or by injection under the skin, into a vein, into the abdominal cavity or
directly into the tumour. All of these methods cause no more than temporary
discomfort and no lasting harm. By defining appropriate doses in non-animal
experiments, the treatments themselves should produce only mild and temporary
side effects at worst. In some experiments we will test a range of doses of agents
that have not been assessed in these animals before, therefore some may cause
more significant toxicities. These experiments make up a very small proportion of the
planned work and will involve small numbers of animals in each case. Even in these
experiments we would expect most animals to experience only mild or moderate
toxicity. Expected toxicities include; Ulceration of tumours growing under the skin,
which can also impede movement. Tumours implanted in the brain may result in
behavioural symptoms such as hunched posture, reduced mobility, isolation and
weight loss. Animals will be examined at least once per day for signs of ill health or
the side effects of treatments. A scoring system will be used to assess all aspects of
well-being and any animal reaches a predetermined threshold, it will be humanely
killed to prevent unnecessary suffering. At the end of experiments, animals will be
humanely killed and the brains/tumours will be recovered for further analysis.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

We will do as much preliminary work as possible using in vitro cultured GBM cells, to
select the most effective agents and establish appropriate doses.
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However, animal models are currently the best way to recreate the complex
environment of tumour development, which can have a significant impact on the
effectiveness of any treatment.

In additional, data from animal models is required by regulatory and research bodies
for translation of novel therapies to early phase clinical trials.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Statistical analysis, including power calculations, will be used to determine the
minimum numbers of mice used while ensuring sufficient data is generated to
produce meaningful results.

Non-invasive imaging technigues in live animals and analysis of tissue samples
collected post-mortem will allow us to maximise data collection during and after
experiments and reduce the total number of animals required.

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

Animal models using patient-derived cells represent the most accurate way of
recapitulating the development of GBM in humans and generate more meaningful
data. Mice have been shown to recapitulate the human disease accurately in pre-
clinical experiments.

Use of state of the art equipment, such as SARRP for radiotherapy, will allow us to
perform more clinically relevant experiments and minimise side-effects.

Non-invasive imaging will allow us to monitor tumour growth more closely and
anticipate the onset of symptoms associated with tumour burden.

Frequent careful monitoring and recording of the health status of all animals will
serve to prevent unnecessary suffering. As far as possible we will design
experiments, procedures and end-points associated with the mildest possible
endpoints.
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PROJECT 18

NON-TECHNICAL SUMMARY (NTS)

Engineering synthetic vectors for various gene

Project Title therapy applications

Key Words Gene therapy, Synthetic vectors
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

Yes

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The scientific basis and justification for this project is in pioneering the translation of
nanotechnology to preclinical gene therapy. Our focus is to perform basic chemical
biology and nanotechnology research, and then transform knowledge gained into
successful new therapies with a specific interest in genetic therapies.

The overall goal of this project is to generate new gene delivery systems for efficient
gene transfer in vivo, with therapeutic efficacy in varied disease models.

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)?

Despite initial promise and substantial progress in gene therapy research, human
gene therapy is still based on technologies that so far do not allow for routine clinical
use. Safety and efficacy in gene therapy depend upon selectively delivering the
therapeutic gene to the correct tissue without inducing harmful side effects. Due to
complications associated with immunity, toxicity, limitations in dose, and difficulties in
scaling operations for mass clinical production, viral vectors do not offer the best
gualities for use in clinical gene therapy. By focusing on the development of synthetic
and hybrid vectors with obvious potential for large-scale production, we hope to see
the technology developed in our lab applied on a mass scale in a clinical setting for
the treatment of any number of genetic and acquired diseases in man. Therefore we
expect that the benefits of this research to be substantial as we have demonstrated
the benefits of using viral and in particular non-viral vectors for the treatment of
genetic diseases including atherosclerosis, cancer, stroke and Parkinson’s disease,
and hopefully for musculoskeletal diseases too. The prevalence of all of these
diseases is rapidly increasing worldwide and therefore seeking new effective
therapeutics is of extreme importance. In particular, degenerative diseases such as
Parkinson’s disease and musculoskeletal conditions are beginning to have a huge
socioeconomic impact in the Western world due to the largely aging populations.
Therefore the development of effective therapeutics would not only benefit patients
on an individual day-to-day basis but also at a higher level both socially and
economically. Despite the high cost of research and development of these types of
therapeutics, it is of upmost interest to the public and society as a whole, and would
in the long term have an impact as an economical necessity

What types and approximate numbers of animals do you expect to use and over what
period of time?

Both mice and rats will be used to achieve our 5 year project objectives. In total to
achieve our 9 project objectives, 19,400 animals will be used (more specifically
14,400 mice and 5000 rats).
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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?

Preliminary experiments to determine the biodistribution, biological activity,
therapeutic potential and safety will be performed in healthy animals. Further
experiments will be performed in diseased animals to explore the therapeutic
potential of these new gene therapies. Different disease models will be used to
explore potential new gene therapies, including cancer, atherosclerosis, Parkinson’s
disease and skeletal muscle injury. All of these disease models are of moderate
severity. Animals will experience some discomfort, distress or pain, however all
steps will be taken to minimise these adverse effects, including compulsory pain
relief. The earliest end-points will be chosen to cull the animals in order to minimise
any actual/potential suffering to the animal. Humane methods of killing will be used.

Application of the 3Rs

Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

It is an unfortunate truth of non-viral vector mediated gene therapy that in vitro data
does not shed much light on the in vivo performance of a specific vector. However,
much of the previous work in synthetic vector development has focused on
transfecting cells in vitro. There have been very few thorough studies characterizing
new vector functions in vivo, leaving little chance for any clinical study using most of
these vectors.

While we will make every effort to study in vitro the efficiency of gene expression,
which depends upon the escape of the nucleic acid within the synthetic vector from
the endosome into the cytosol after the vector has entered the target cell, it will still
be necessary to study the uptake and distribution of these vectors, as well as their
immunogenicity, in animals. Biodistribution and gene expression are complex
outcomes that depend on interaction of the vector with blood, the immune system,
and multiple tissues. No in vitro systems come close to this kind of complexity.

Biodistribution, gene transfer efficiency, and long term gene expression studies could
theoretically be conducted in numerous small animal models. Mice are chosen for
this study for a variety of reasons, primarily as they are the least sentient species
that give data applicable to human clinical studies. Additionally, the mouse is used
for numerous gene therapy studies as its response to a variety of traditional gene
transfer vectors and reporter genes is well characterized. Immunocompromised
mice are sometimes required when human tumour cells are used. More specifically
for tumour studies, tumour growth (flank or metastatic) is dependent on several
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features of the living animal, e.g. tumour/host stroma interactions, angiogenesis,
organ micro-environment, etc., which cannot be fully replicated in vitro. Therefore, in
order to translate findings towards the clinic, in vivo modelling is essential.

Numbers of animals to be used will be minimized by thorough evaluation of each
proposed vector in vitro where feasible and/or appropriate, and by engaging in
stepwise experiments — if a vector fails to show promise in early studies, it will be
dropped from further in vivo characterization until it has been reformulated to
improve performance. By running experiments in parallel with well characterized
vectors, control groups can be used for multiple experiments.

In terms of in vivo Parkinson’s disease modelling, both mice and rats can be used,
although rats are the preferred animal model since the 6-OHDA induced
hemiparkinsonian rat model is the most well-established. Some in vitro Parkinsonian
models have been established although they do not truly reflect the complexity of the
disease and have many limitations. Therefore, rodent models of Parkinson’s
disease are essential in assessing in vivo efficacy of gene therapy vectors.
Furthermore, behavioural testing can be performed in rodents to assess therapeutic
efficacy of gene therapy vectors; a crucial read-out that cannot be obtained from in
vitro modelling. Each experimental group will consist of 6 animals which have been
consistently found to be an effective minimum for statistical analysis of data
resolution of significant results. A crucial factor which will be considered is the
data/animal ratio which is greatly dependent on the variables assayed for ex vivo.
These will be as extensive as possible and samples may be fixed or frozen to enable
subsequent assays in the future.

Similarly, for the rodent skeletal muscle injury model there are no suitable alternative
in vitro models available and functional/behavioural testing will be performed to
assess therapeutic efficacy of gene therapy vectors at regenerating injured skeletal
muscle. Therefore in vivo modelling is essential for this purpose, although animal
numbers will be minimized where possible.

For work regarding implantation of devices, pre-assessment of probes can be carried
out in both cell culture and ex vivo brain slices. This early work can help to assess
short term impacts of the probes. This can give initial information, however, a full in
vivo model is necessary. This is particularly relevant when considering complex
neurological disorders such as Parkinson’s disease and epilepsy which involve
multiple brain regions and their interactions, which are far too complex for an ex vivo
model

Reduction

Explain how you will ensure the use of minimum numbers of animals
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Reduction

All steps will be taken to minimise animal use and to obtain as much information
from fewer animals, thereby reducing the future use of animals. One major area
where we will reduce the number of small animals used is by using live non-invasive,
whole body imaging. Techniques that will be applied are X-ray, CT, SPECT, PET,
MRI, MSOT and IVIS imaging which will all help to reduce the number of animals
used in basic/translational research. The same animal will be imaged multiple times
in order to monitor visually, usually in real time, the progression/regression of
disease (e.g. tumour growth rate) or to track the biodistribution and residence time
of gene therapy vectors both in healthy and diseased animals. Utilising imaging
techniques will help avoid the need to sequentially sacrifice animals at different time
points, ultimately allowing for significant reductions in the number of animals used
per study.

Furthermore, improved experimental design and statistical analysis will allow for
further animal number reduction. More specifically, by choosing a suitable
experiment design (e.g.: completely randomised, randomised block, Latin square,
etc.) and deciding on the statistical analysis before starting the experiment can allow
for further reduction of animal numbers, bearing in mind that statistical methods may
be modified when the results are obtained.

The design of the device implantation work is to have recording or stimulating
devices in place during disease set up and progression, increasing the information
obtained from each animal. As well as this, imaging techniques can be carried out
longitudinally to gather more information from a single animal and prevent culling
more animals at different timepoints.

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 cancer related studies, flank tumours will be considered our first-line model,
when possible, in order to minimise the need for the metastatic type and its
associated adverse effects. Both targeted and non-targeted vectors will be used
here. Metastatic tumour models in immunocompetent mice will be used for testing
targeted vectors with long circulation time (shown from flank models) in order to test
their ability to reach the tumour site and achieve the required therapeutic effect.
Metastatic type will be used as a first choice only when tissue characteristic (i.e. lung
or liver) is a prerequisite for the therapeutic mechanism (i.e. bearing specific
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receptors in targeted delivery). Animals will be culled before the development of
severe side effects.

Toxin-induced models of Parkinson’s disease (6-OHDA and LPS) will be used to
assess the therapeutic efficacy of novel gene therapy vectors for modifying the
disease process and the ability to offer neuroprotection. The 6-OHDA induced
hemiparkinsonism model is the most well characterised and reproducible model of
Parkinson’s disease in rodents, both at the pathological and functional (behavioural)
level. Similarly, LPS-induced parkinsonism is also well characterised, particularly in
mice. The reproducibility and consistency of these moderate severity models of
Parkinson’s disease will enable us to reduce the number of animals needed per
study but also improve the quality of data obtained both at the biological and
behavioural levels.

For the epilepsy model, refinement will include, wherever possible, housing epileptic
animals in pairs. However, due to the nature of the model, which is often associated
with increased aggression, single housing may be deemed the most appropriate
situation to minimise stress. If single house is the case, environmental enrichment
will be a particular consideration to ensure all animals have the highest levels of
wellbeing to suit their specific needs.

Both the models of atherosclerosis and skeletal muscle injury will be achieved by
performing either chemical or mechanical injury to the blood vessel or muscle,
respectively. Pilot studies will be performed for both disease models to determine by
which means (either chemical or mechanical insult) achieves the most reproducible
pathology and symptoms of disease but also with the least suffering and distress
caused to the animal (including mortality rate).

The refinement of all scientific procedures and maintaining a high-level of husbandry
will help minimise the actual/potential pain, suffering, distress, or lasting harm and/or
improve animal welfare in situations where the use of animals is unavoidable.
Refinement of all procedures will not only benefit the animals but will also improve
the quality of our findings, increasing reproducibility and reliability of all results. First
of all, non-invasive techniques will be used where possible/suitable, for example:
choosing the least painful and stressful route of administration of gene therapy
vectors, considering the volume and frequency of administration too. Wherever
necessary appropriate anaesthesia will be employed to further reduce the suffering
and distress caused to experimental animals. Appropriate analgesic will always be
used for pain relief and for all protocols the earliest endpoints will be used where
possible. After each procedure is performed, animals will be closely monitored for
adverse effects (mild, moderate, severe) and appropriate steps will be taken to
minimise suffering, pain or distress. For example, shortly after inducing Parkinson’s
disease, sometimes the rats are less mobile and are unable to reach food in the
hopper of the cage, therefore food pellets and hydrogels are placed inside the cage
to prevent disruption to feeding, weight loss or dehydration.
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In most cases approved Schedule | procedures will be used to cull animals,
however, on occasions perfusion and fixation procedures may need to be performed
in order to preserve the tissues for post-mortem analysis. On such occasions,
animals will be given a suitable dose of non-recovery anaesthesia in order to
minimise the suffering/ pain felt.

Before any procedure is performed, all animals will be handled in order to familiarise
them with the researcher, thus allowing for voluntary co-operation with procedures
like blood sampling and behavioural testing. This will allow the researcher to have
greater control over the procedure and both the handler and animal will be less
stressed, plus better quality data will be achieved.

Furthermore, by maintaining clean and spacious accommodation for the animals,
and enriching their environment so that it meets the animals’ physical and
behavioural needs, for example: providing nesting opportunities for rodents or the
opportunity to climb and hide, suffering and distress caused to the animals will be
reduced.
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PROJECT 19

NON-TECHNICAL SUMMARY (NTS)

Project Title The role of ER stress in inflammation
Key Words Arthritis, Stress, Inflammation
Expected duration of 0 year(s) 4 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

No : . . .
other abnormality, or their effects, in man, animals or plants;

Yes (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

IL-23 is an important protein in the immune system, although it has a useful function
in fighting infections, it can also affect immune system cells so that they cause tissue
to become inflamed and so induce arthritis. Identification of factors that regulate the
appearance of IL-23 in the body are of significant clinical importance.

[REDACTED] We wish to extend our licence by a short period to examine whether
this stress protein is affecting the expression of IL-23 in areas of the body that are
known to be important in contributing to the development of arthritis and
inflammation.

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)?

This research is particularly relevant to developing new treatments for ankylosing
spondylitis, and related forms of arthritis diseases. Ankylosing spondylitis is a severe
long-term (chronic) condition which affects people in their twenties in which the spine
and other areas of the body become inflamed. The SKG animal model that we will
use in our research has the advantage that it mirrors the human disease extremely
well. This means the SKG animal model can be used to illuminate how the human
disease is occurring and how it can be treated. This research is particularly relevant
to developing new treatments for ankylosing spondylitis, and related forms of
arthritis, where IL-23 is known to play an important role.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We will use mice strains that are susceptible to induction of experimentally induced
arthritis. We will compare the induction of arthritis in mice of the same strain that
have also been genetically modified. We will need to breed around 400 mice to
produce 100 mice of the correct genetic background for our study. The work will be
over a period of 4 months.

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?

Mice bred for this project live normally and do not exhibit any adverse effects
resulting from the loss of a stress protein. Mice that that then undergo an arthritis
inducing protocol will have inflamed joints but are able to move normally and forage
well. Any mice that exhibit excessive arthritis or distress are humanely culled. This
ensures that the severity does not reach a level where the mice behave abnormally,
or suffer excessive pain. At the end of the experimental procedure all the mice will be
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humanely culled and the tissue from different sites in the body will be examined for
inflammatory markers

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

This project is designed to provide essential validation of results obtained using
cultured human cells. We have only used mouse models that are supported by our
initial work using cells in culture. This has ensured that mice do not unnecessarily go
through arthritis inducing protocols. Our cell culture work has provided strong
evidence to support the use of the mouse models we have proposed. Because the
immune system is a complex pathway affecting diverse cellular processes, the
reliability of simple cell culture models for outcome of a given genetic or
pharmacological manipulation is limited and the use of an animal model is the next
important step to understand the role of a stress protein in the body.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

The animal strain that we propose to use is predictable and less variable than other
models of arthritis and allows us to use smaller numbers of animals to obtain
statistically significant results.

In our previous licence we have produced experimental arthritis in mice and these
have served as the basis for calculations to define the correct number of mice to be
used that provide data that is scientifically valid.

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

The majority of our work will involve examination of inflammatory markers on tissue
and cells isolated from mice that have been culled at early time points and so
prevent the mice from experiencing the moderate signs of arthritis.
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PROJECT 20

NON-TECHNICAL SUMMARY (NTS)

Project Title Brain Cell Networks in Epilepsy

Key Words Epilepsy, Networks, Treatment, Optogenetics
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Anti-epileptic drugs and surgery to remove epileptic tissue are often ineffective in
controlling seizures in patients with epilepsy. Furthermore, these treatments can
have negative side effects as these interventions are not always specific to brain
cells that start seizures, medications often affect the entire brain and surgical
removal of epileptic tissue may damage neighbouring areas. Therefore, new
therapies are needed that will specifically block seizures while minimally affecting the
rest of the brain.

We will evaluate strategies to block seizures through manipulation of brain cells that
send connections specifically to seizure generating brain regions in epilepsy. We will
test the use of a new technology, called optogenetics, which allows us to control
brain cell activity with light and attempt to block seizures in animal models of

epilepsy.

Our general plan is to 1) map brain cell networks involved in the generation of
seizures in animal models of epilepsy, 2) determine whether manipulating the activity
of specific cell types in these networks through the use of optogenetics can reduce
seizure activity in epilepsy models and 3) identify which type of light stimuli are the
most effective at blocking seizures (e.g. continuous stimulation or light at specific
times).

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)?

The findings from this study will potentially lead to a new approach to reduce seizure
incidence which may be applicable to patients within 5 to 10 years. The study will
also increase our knowledge of brain circuitry in epilepsy, which can improve other
treatment strategies that target specific brain areas, for example gene therapy or
deep brain stimulation.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We will exclusively use mice in this project. We anticipate the use of approximately
2200 mice over 5 years.

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?

Work on developing treatments for epilepsy can involve the generation of models of
those diseases in order to test the effects on the nervous system of the disease and
whether our treatment effectively reduces symptoms. We make all efforts to reduce
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adverse effects, and we undertake careful monitoring so that if and when animals
appear distressed or suffering we end the experiments. The adverse effect most
likely to occur is post-surgery weight loss. Therefore, we will investigate feeding
options to improve this such as high calorie food. Conditions of chronic epilepsy will
be generated by injecting chemicals in the brain that overexcite brain cells. The
severity of the seizures will be kept to a minimum by carefully controlling how much
chemical is injected and should very rarely exceed a moderate severity. Animals will
be killed using humane methods before seizures become too severe or if they show
adverse effects, such as weight loss.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

These new treatment strategies cannot be tested in humans as they are as of yet
unproven to decrease seizures. Therefore, the risk would be too great for patients to
directly undergo this treatment. Furthermore, even though the tools that we need to
test these strategies are ready in mice, they are not ready yet for humans. It is also
not possible to use in vitro experiments as these do not mimic the human version of
seizures accurately. Finally, computer models are also not appropriate as there are
too many variables that could influence the outcome of the experiments due to the
complexity of brain circuits, which we could not possibly factor into a computer
model.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

In order to use a minimal number of animals we will use long term recordings, which
will allow us to record many seizures in individual animals. In the models we use the
majority of seizures do not have a noticeable effect on the behaviour of the animals,
but are instead only registered through electrographical recording. A high number of
seizures allow us to use less animals as a high number of seizures in individual
permits for statistical tests to be performed on fewer animals.

A goal of the project is to identify which light stimulation parameters are the most
effective at blocking seizures. Since we will record a large number of seizures we will
be able to test multiple types of stimuli in single animals.
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We will also be mapping neuronal networks with new technologies that allow for a
much higher degree of certainty of whether connections are actually present. This is
also done through the use of optogenetics as we can record the signals received by
specific brain cells when we control the activity of other cells.

Breeding will be managed carefully in order to minimally breed transgenic animals.

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

Seizure severity will be kept to a minimum by carefully dosing the amount of
chemicals injected in the brain that produce seizures. For the most part, the seizures
that we record in the animals with our electrodes will not spread to other parts of the
brain. This means that these seizures will very rarely actually cause a mouse to
seize and have an observable seizure.

For our in vivo models of epilepsy and expression of exogenous genes, we
endeavour to refine the experimental protocols, we will routinely provide enriched
environments (e.g. cardboard castles) for recovering animals, and allow animals to
socialise where solitary housing may be stressful. We also consistently seek foods
which are most favoured for post-operative animals (e.g. Nutella, peanut butter,
apples etc.). Optogenetics and telemetry recordings are also forms of refinement.
Optogenetics increases precision of our neuronal manipulations, while telemetry
recordings allow for freedom of movement of the animals within their cages.
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PROJECT 21

NON-TECHNICAL SUMMARY (NTS)

Project Title Skin homeostasis and wound healing
Key Words

Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

No

(a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Wound healing involves a series of overlapping, highly organised processes to
ensure that the skin heals successfully. When these processes are disrupted,
healing is delayed. If this delay is sufficiently severe then it leads to a chronic wound.
Chronic wounds are a significant global problem. The incidence of chronic wounds is
currently rising because those populations most susceptible, the elderly and diabetic,
are rapidly expanding. This puts increasing financial strain on the world’s health
services. In 2014, the annual NHS spend on wound care was over £2 billion, while in
the U.S. an estimated US$25 billion is spent on their treatment. Despite the global
economic and social impact of chronic wounds our understanding of delayed healing
remains poor. This is particularly true for wound infection. As many as 85% of lower
limb amputations are preceded by an infected chronic wound. The high amputation
rate highlights the failure of current therapies to treat infected wounds. This failure is
partly due to:

1. The increase in antibiotic resistant bacteria.
2. The bacteria protect themselves by forming a biofilm.

Biofilms form when bacteria group together, attach to the wound bed and secrete
substances to form a protective coat. Biofilms avoid the body’s immune response
and are resistant to antibiotics. Clinical evidence suggest that biofilms are a key
reason why some chronic wounds do not heal. However, our understanding of how
biofilms delay healing and which bacterial species are the most detrimental to
healing remains poor.

In addition, the effects of therapies to promote healing (such as antimicrobials) on
normal intact skin or uninfected wounds are often unknown. A greater understanding
on which processes of wound repair therapies effect is needed to guide clinical
practice.

Our objectives are:

1. Develop new clinically relevant models of delayed healing (such as a biofilm
infected wound model). These models will provide an essential tool to address
objectives 2 and 3.

Study the cellular and molecular mechanisms that cause delayed healing.

To understand how current and new wound healing therapies affect different
aspects of wound repair and normal intact skin.

wn

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)?
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The results of this project are intended to: 1. Develop and improve models of poor
healing. 2. Increase scientific knowledge of the mechanisms which contribute to poor
healing. 3. To improve treatment regimens by better understanding how treatments
affect healing.

What types and approximate numbers of animals do you expect to use and over what
period of time?

3000 mice for 5 years.

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?

This study is designed to better understand delayed wound healing. All wounds will
be made under anaesthetic and with post-operative pain relief and monitoring.
Anaesthetised mice (wild-type, ovariectomised and diabetic) will receive small (10
mm incision or 6 mm diameter excision or less) wounds on their skin so that we can
understand the processes involved in wound healing. After surgery, mice will be
provided with pain relief and monitored closely for any signs of distress. Distress in
mice after this type of surgery is very rare; however, if there is any indication of
suffering we will seek veterinary advice. In some cases bacteria/fungi will be applied
to the wound to represent wound infection. Wound infection is not expected to
become systemic but is likely to delay healing. Animals will be monitored closely for
illness and advice sort where necessary. We will apply different factors to the
wounds that we believe will enhance healing, including antimicrobial agents, in order
to understand how these treatments affect different aspects of repair. Animals under
any procedure will be monitored daily and appropriate action will be taken for any
animal presenting with any obvious stress or discomfort. If there is any indication of
suffering animals will be culled. All animals will be culled by a schedule 1 method at
the end. The expected severity levels: « Application of therapies on intact skin: Mild ¢
Wounding procedures and ovariectomy: Moderate.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

We have expertise in the use of sophisticated cell culture (in vitro) and whole pig skin
culture (ex vivo) models, which we already use to examine skin biology and wound
healing. However, these models are not able to fully replicate the complex
interactions in vivo, such as the inflammatory response. Thus, while we cannot
eliminate the requirement for animal use, the in vitro and ex vivo models will be used
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to guide development of animal models and to understand which processes of repair
are affected by wound therapies.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

We will use cell culture (in vitro) and whole pig skin culture (ex vivo) assays where
possible to examine individual processes relevant to wound repair and will use these
prior to in vivo work. To plan for our animal work, we have consulted a statistician to
establish the minimum number of animals required for each study. Also, where
possible, we will use two wounds per animal to reduce the number of animals
required.

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

Mice are the most widely used species for skin research. We have many years of
experience in this field and hence models have already been extensively optimised.
For example, we have shown that hair cycle influences the rate of wound healing; in
all studies we now assess the stage of the mouse hair cycle prior to wounding and
only wound animals when hairs are in a specific hair cycle stage. By performing this
step we reduce variability and group sizes within experiments. In addition, we have
statistically analysed the variation in healing between two wounds on the same
mouse compared to wounds from different mice. This has allowed us to refine our
experiments to use a wound (not animal) as a biological replicate, therefore reducing
the number of animals required. We are also aware that the time of day when mice
are wounded may affect healing; therefore we will plan to perform all studies at the
same time of day to minimise variation in data.
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PROJECT 22

NON-TECHNICAL SUMMARY (NTS)

Project Title Investigation of host responses to virus infection.

Virus infection, vaccine, tropism, hepatitis C virus,

ey s Zika virus
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

Yes : : . :
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (iif) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NoO (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Viruses frequently cause disease in humans and animals. Most viral diseases have
no known cure. Furthermore, for many viruses there are no effective vaccines
available. The development of effective treatment and prevention requires prior
knowledge of how the virus interacts with the host, how various factors (particularly
those of the virus and the host) help sustain and spread infection in the host, and
how they contribute to pathogenesis. The viruses to be studied in this proposal are
hepatitis C virus (HCV) and Zika virus (ZIKV). HCV is a major cause of liver disease
in humans. A majority of infected people are left with a long-term chronic infection,
which can progress to cirrhosis of the liver often leading to liver failure, or
hepatocellular carcinoma. ZIKV infection causes a congenital condition associated
with incomplete brain development (microcephaly) in newborns and the neurological
condition (Guillane-Barre syndrome or GBS) in adults. It is likely that it causes other,
as yet unidentified, neurological syndromes. To date, very little is known about how
ZIKV enters the nervous system, which cell types it infects, what are the
consequences for the infected cells and whether the neurological symptoms are due
to direct viral infection or post-infectious immune responses. Our overall aims are to
(1) test and evaluate novel vaccine candidates (generated in-house) against HCV
and ZIKV, (2) infect mice with virus to investigate virus tropism (i.e. the ability of the
type of host tissues and cells to support virus growth) and pathology, and (3)
generate mouse monoclonal antibodies of interest. Antibodies specifically reacting to
the relevant viral and host proteins are extremely important tools in studies
investigating their functions and the role they play in viral and cellular processes that
contribute to pathogenesis

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)?

Currently, there are no vaccines available against HCV and ZIKV. These viruses are
a major global health problem. The vaccines targeting these that we propose to
develop would be key tools for preventing primary infection by these viruses and for
their eventual global eradication. The proposed project will allow us to validate the
pre-clinical potential and efficacy of our vaccine candidates in mice. We then intend
to take the promising vaccine candidates forward for large-scale production with a
view to taking them into clinical trials. We hope to undertake the subsequent late
stage vaccine development through partnerships/collaboration with appropriate
pharmaceutical company. The determination of how Zika virus enters and
disseminates within nervous system, cell-type tropism, the consequences of direct
viral infection and whether neurological symptoms reflect post-infectious immune
responses will inform the development of preventative and therapeutic measures.
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What types and approximate numbers of animals do you expect to use and over what
period of time?

We anticipate using 2880 mice in total over the 5 year duration of this 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?

All procedures to be carried out are associated with mild or moderate severity rating.
Mice undergoing all procedures will be monitored carefully and regularly by the NVS
to minimise distress and suffering. At the end of all procedures the animals will be
euthanised and tissue will be harvested for analysis. Analysis will be done by a
variety of methods including flow cytometry and quantification of cell types,
immunofluorescence microscopy and image capture and cell quantification, ELISA,
electron microscopy.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The immunogens being developed for vaccine purposes need to be evaluated in a
physiologically relevant model for their ability to elicit the desired immune response
and confer protection from infection. This can only be done in a living animal.
Similarly pathogenesis studies we propose require complex multicellular
environment which can only be mimicked in an animal model. For antibody
production, the recombinant display based technologies are possible alternatives.
However, because the antibody-encoding genes originate from naive (i.e. non-
immunised) sources, they are not suitable for the production of the antibodies with
desired specificity and affinity to the antigen of interest. These properties are crucial
for their use in studies investigating protein structure and function.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

We propose to restrict the number of animals to a minimum required to provide
statistically significant analysis. Specifically, we will use the resource equation
described by Mead (1988, The design of experiments. Cambridge, New York:
Cambridge University Press. 620 p.) as a tool to determine animal group size as
indicated in the application above. Power calculations will be done following
preliminary animal infection experiments to determine minimum n values. In keeping
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with the principles of Reduction, we propose to use the best responder group of
animals vaccinated with ZIKV antigens (from Protocol 1) in challenge experiments
with live ZIKV (Protocol 2). This means actual reduction in numbers as it will obviate
need to repeat the desired procedures using a new group of animals

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

Mice have traditionally been the most successful animal models for primary
evaluation of immunogens and for generating monoclonal antibodies. The proposed
immunization protocols are designed to cause least pain and suffering. They are also
the least sentient animals that are available with the necessary genetic modifications
and because their nervous systems are sufficiently similar to that of humans to be
informative.

All animals will be monitored daily and will be humanely killed if necessary, following
veterinary advice.
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PROJECT 23

NON-TECHNICAL SUMMARY (NTS)

Project Title Recombinant Vaccines for Infectious Diseases
Key Words vaccines, infectious diseases

Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Vaccines are amongst the most cost-effective tools in reducing the burden of
infectious diseases. In the past century, widespread vaccination campaigns led to
the eradication of smallpox in most parts of the world. However infectious diseases
continue to cause significant morbidity and mortality. The WHO estimates that 23%
of deaths worldwide are due to infectious diseases, with the highest burden in
children under 5, where 64% of deaths are infectious-disease related (World Health
Statistic 2015). Sadly the majority of these deaths continue to occur in developing
countries. Malaria alone caused almost %2 million deaths in 2015, with the highest
burden of diseases in children under 5 in sub-Saharan Africa where it accounts for
67% of all malaria related deaths (WHO 2015 Malaria Report). In addition to the
known big killers (malaria, tuberculosis, Influenza and HIV), emergence and re-
emergence of dangerous pathogens have been identified as a serious threat to
human health.

The purpose of this project is to develop vaccines against malaria, tuberculosis,
Influenza and emerging/re-emerging/neglected diseases. The work is divided into 4
stages

1) Develop new vaccines and vaccination regimens to enhance the immune
response

2) Test the efficacy of these vaccines against parasite, bacterial or viral challenge
3) Identify new vaccine antigens

4) Understand the kinetics and mechanism in response to vaccination and infection

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)?

The benefits of this work include 1) The development of vaccines against new
emerging pathogens and major diseases traditionally viewed as very difficult targets.
2) Improvement to vaccination regimens to induce better and more robust immune
responses 3) Increased knowledge about the immune response to vaccination and
ways to improve immunity induced by these vaccines 4) Improved understanding of
the immune response to infection by these pathogens (malaria, tuberculosis and
Influenza) which will positively impact on future vaccine design. As the viral vector
and recombinant vaccine technology investigated is broadly applicable to
development of vaccines for other diseases requiring robust cellular and/or humoral
immunity, this could lead to the development of vaccines against other
communicable and non-communicable diseases for both human and veterinary
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medicine. In addition, better vaccine design can only be achieved through improved
understanding of the immune response to infection, as this can identify the type of
immune response required and potential antigenic targets.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We will use a maximum of 31350 mice and 100 rats over 5 years. On average we
have 20 active PIL holders per year with each using approximately 300 mice per
year

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 majority of mice will be purchased from a commercial supplier and be
vaccinated with a vaccine intramuscularly on two separate occasions. Mice are
typically killed 2 weeks after the last vaccination and the immune response
measured in an in vitro assays. On some occasions it will be necessary to challenge
mice with malaria, tuberculosis or Influenza to demonstrate the efficacy of our
vaccines. These mice may get sick as a result of the infectious challenge, however
the disease course is well documented and mice are killed when moderate
symptoms of disease develop. For the majority of mice challenged with an infectious
organism, the scientific endpoint of the experiment is reached before mice show
signs of systemic disease (liver-stage malaria challenge and tuberculosis). All mice
are killed at the end of each experiment. To maintain our colony of mosquitoes and
to provide a source of malaria parasites for challenge experiments, it will also be
necessary to allow mosquitoes to feed on anaesthetised mice. To investigate the
role of CD8+ T cells in mediating protection from malaria at the single cell level, we
will perform multi-photon live imaging experiments. Whole mouse imaging will also
be used to measure malaria parasite burden in the liver or vaccine
distribution/longevity. As one main of the main hurdles in the development of
vaccines against human diseases in the inability of the species that infect humans to
infect rodent models (particularly malaria species). We will use humanised mouse
models that can be infected with malaria in experiments to identify new malaria
antigen targets.

Application of the 3Rs

Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The immune response to vaccination and infectious disease involves multiple,
complex systems interacting in a physiological environment often involving
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antibodies, T cells and cells of the innate system and therefore cannot be replicated
in tissue culture. For pre-erythrocytic malaria there is currently no in vitro predictors
of in vivo efficacy, although a number of exploratory in vitro assays are under
assessment in our laboratory that might assist towards this goal. We will continue to
investigate in vitro assays and in vitro organ culture systems.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Throughout the project we will employ several strategies to minimise the number of
animals used:

1) Prior to experimental work statistical power calculations will be performed allowing
use of the smallest number of animals needed to provide satisfactory analysis of the
data. We will continuously evaluate and update our statistical approaches and group
sizes.

2) Past experience enables selection of experimental time points that maximise the
amount of data while using the minimum number of time points.

3) Many experiments necessitate the inclusion of control groups to enable the
comparison of new vaccines to a gold standard or most-promising vaccine to date.
To minimise the repeated use of control groups, as many test conditions as possible
will be included in an experiment. However the overall size of the experiment will be
limited so as not to compromise the scientific integrity of the experiment.

4) Where possible the data from each individual animal will be maximised through
the collection of multiple tissue samples at endpoints and/or sequential sampling
from the same animals across a time course, eg blood sampling or whole imaging
during sporozoite challenge.

5) The number of excess mice generated through breeding will be minimised by
constant and careful monitoring of breeding programs.

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

We have chosen mice for these studies since they are the most characterised
species for detailed immunological analysis. Mice have proved to be excellent
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indicators of immunogenicity enabling the clear assessment of novel vaccines and
vaccination regimens for improvements. For isolation of primary hepatocyte we will
also use rats that are larger and provides higher numbers of viable cells.

To minimize suffering we only use well established disease models and the majority
of mice are killed before systemic disease develops. Monitoring is tailored for each
disease and is increased around the peak time of illness to ensure animal suffering
is minimised. During an Influenza challenge when protected mice lose weigh before
overcoming the infection and putting weight back on, water and food (often as mash)
is placed on the cage floor to support animals during their most vulnerable period.

We continue to investigate ways to refine our techniques to minimize animal
suffering. Our previous experience ensures we can reduce the number of blood
samples to only the key timepoints post-vaccination. As the primary focus of our
program is clinical deployment, we primarily use adjuvants that have been approved
for use in humans and have minimal side-effects.
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PROJECT 24

NON-TECHNICAL SUMMARY (NTS)

Project Title Antibody-based Intervention for Disease Protection
Key Words Vaccines, Antibodies, Malaria, Therapeutics, Disease
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

No

(a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Antibody responses underpinned the great success stories of 20" century
vaccinology. Indeed, vaccines are the pre-eminent cost-effective tool for reducing the
burden of infectious disease. In the past century, widespread vaccination campaigns
led to the eradication of smallpox in humans and rinderpest in cattle, with polio also
on the brink. However, despite these great achievements, many difficult diseases
remain against which highly effective antibody-mediated immunity fails to arise or for
which effective vaccines have simply not been developed. In addition to the known
‘big killers’ (malaria, tuberculosis and HIV), emergence and re-emergence of
outbreak pathogens have been identified as a serious threat to human health,
exemplified by the 2015 Ebola virus epidemic; and new approaches are needed to
tackle disease in the ageing population.

In parallel to these advances in vaccinology, antibodies have also made a huge
impact in the field of biologics. Monoclonal antibodies (mAbs) are now essential
treatments for inflammatory and autoimmune conditions, as well as cancer. With the
deployment of ZMapp as a frontline investigational treatment for Ebola virus, there is
renewed interest in the rational improvement of these antibody-based therapeutics
for emerging and outbreak pathogens.

This work will be divided into two major stages: the development of improved
vaccines including new-generation technologies such as virus-like particles (VLPS)
and vaccine adjuvants (Objective 1) and the development of new antibody-based
drugs (Objective 3). In doing so, a large part of this work will focus on malaria, and
so we also aim to better understand the mechanisms of malaria immunity and control
(Objective 2), so that we can apply this knowledge into the design of further
improved intervention strategies.

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)?

The potential benefits of this work include 1. The development of hew vaccines,
adjuvants, VLPs, or antibody-like drugs against major difficult disease areas
including malaria; new emerging pathogens such as the Ebola and Zika viruses; and
non-communicable diseases such as disorders of red blood cells. 2. Improved
vaccination strategies to achieve effective immunity, prophylaxis or therapy. 3.
Increased knowledge about the immune response to vaccination and ways to
improve immunity induced by these vaccines. 4. Improved understanding of the
immune response to malaria infection which will positively impact on future vaccine
design. Given our technologies are broadly applicable, these could lead to the
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development of effective interventions against other communicable and non-
communicable diseases for both human and veterinary medicine.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We will use a maximum of 21,000 mice over 5 years.

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 majority of mice will be vaccinated with a vaccine formulation intramuscularly on
three separate occasions. Mice are typically killed 2 weeks after the last vaccination
to measure immune responses or to isolate antibodies from cells or serum. Most of
these procedures will be mild in severity and the mice will receive appropriate
anaesthetic during procedures. Sometimes mice may experience short-lived
reactogenicity following vaccination, with mild symptoms just like humans. Some
mice may be allowed to age to monitor responses over a prolonged period of time,
and therefore may develop adverse effects related to the natural ageing process.
Mice will be closely monitored in case these occur. On some occasions it will be
necessary to challenge mice with malaria to demonstrate the efficacy of our vaccines
or antibodies, or to investigate the mechanisms that underlie protection against
disease. These mice may get sick as a result of the infectious challenge, however
the disease course is well documented and mice are killed when moderate
symptoms of disease develop. All mice are killed at the end of each experiment.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The immune response to vaccination and infectious disease involves multiple,
complex systems interacting in a physiological environment often involving
antibodies, T cells and innate cells and therefore cannot be replicated in tissue
culture. It is also not possible to generate complex antibody responses outside a
functioning immune system in an animal. We have developed a number of new in
vitro assays that have allowed us to replace the need for animals to test the function
of the antibodies that we induce by vaccination.

Reduction

Explain how you will ensure the use of minimum numbers of animals
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Reduction

Throughout the project we will employ several strategies to minimise the number of
animals used:

1. Prior to experimental work statistical power calculations will be performed allowing
use of the smallest number of animals needed to provide satisfactory analysis of the
data. We will continuously evaluate and update our statistical approaches and group
sizes.

2. Past experience enables selection of experimental time-points that maximise the
amount of data while using the minimum number of time-points.

3. Many experiments necessitate the inclusion of control groups to enable the
comparison of new vaccines to a gold standard or most-promising vaccine to date.
To minimise the repeated use of control groups, as many test conditions as possible
will be included in an experiment. However the overall size of experiments will be
limited as far as may be possible without compromising their scientific integrity.

4. Where possible the data from each individual animal will be maximised through
the collection of multiple tissue samples at endpoints and/or sequential sampling
from the same animals across a timecourse, e.g. blood sampling during a
vaccination timecourse.

5. The number of excess mice generated through breeding will be minimised by
constant and careful monitoring of breeding programmes.

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

We have chosen mice for these studies since they are the most characterised
species for detailed immunological analysis. Mice have proved to be excellent
indicators of immunogenicity enabling the clear assessment of novel vaccines and
vaccination regimens for improvements. To minimise suffering we only use well
established disease models and the majority of mice are killed before systemic
disease develops. Monitoring is increased around the peak time of illness to ensure
animal suffering is minimised during a malaria infection study. Also, in an efficacy
study, if 50% of the control mice reach the humane endpoint, any other mouse
whose parasitaemia is increasing at the identical rate, will be killed to minimise
suffering in other animals.
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We continue to investigate ways to refine our techniques to minimise animal
suffering. Our previous experience ensures we can reduce the number of blood
samples to only the key time-points post-vaccination. As the primary focus of our
programme is clinical deployment, we primarily use adjuvants that have been
approved for use in humans and have minimal side-effects.
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PROJECT 25

NON-TECHNICAL SUMMARY (NTS)

Project Title Brain circuit dynamics in health and disease

Neuroscience, Neurophysiology, Neural circuits,

Key Words Schizophrenia, Dementia
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

Yes

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Neuroscience has made great strides in understanding how individual parts of the
brain function, but much less is known about how different parts of the brain co-
ordinate their activity. The aim of this project is discover the ‘wiring diagram’ of how
different brain regions are connected, and to learn how these connections change in
diseases such as dementia and schizophrenia. Our main focus is on parts of the
brain that are essential for making decisions, storing memories and navigating
through space, as the connections between these parts of the brain are disrupted in
a number of different diseases affecting memory, such as Alzheimer’s disease. We
will study both anatomical changes (to study whether one region make unusual
connections with another in schizophrenia, or whether specific links between brain
regions die off in dementia) and functional changes (changes in the electrical activity
of the brain, or changes in animal behaviour) caused by these conditions.

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)?

The regions of the brain that we study are essential for memory and for carrying out
tasks such as navigation and making decisions. These processes are disrupted in
many different brain diseases, including dementia and schizophrenia. By studying
how the same parts of the brain change in different diseases, we hope to also gain
insights about how these areas function and communicate in healthy systems. The
main benefits from this project will therefore be twofold: increased understanding of
how our brains work when we are healthy, and the discovery of new processes that
could potentially be targeted to develop new treatments for a number of diseases
affecting the brain.

What types and approximate numbers of animals do you expect to use and over what
period of time?

The majority of our experiments will use mice (up to 5000 over 5 years), although a
small number of experiments will use rats (up to 400 over 5 years). We will primarily
use mice because a number of advanced tools for studying brain function have been
developed in genetically-altered mice, and because well-established models of both
Alzheimer's disease and schizophrenia have been developed in genetically-altered
mice. Rats are more intelligent than mice and are larger, so we may carry out a small
number of experiments in rats when these attributes make them more likely to be
able to successfully complete an experiment.

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?
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Animals that are being used as a model for schizophrenia or dementia usually show
subtle changes in behaviour or brain activity and typically do not experience suffering
from the aspect of the disorder that is being modelled. These disease models
normally use genetically-altered animals, but in some cases we will treat the animals
with phencyclidine (PCP) daily for several days to induce a psychosis-like state. PCP
is a controlled drug that is used recreationally by humans, and its use is a well-
established model of psychosis in animals. Apart from mild stress of being handled
for injection, animals tend not to suffer adverse effects at the doses needed to see
changes relevant to this project. Many of our experiments will require surgery where
we can use viruses to insert genes into various parts of the animal brain to allow us
to change the way that they function, or to better study how different parts of the
brain are connected. In these cases, animals will undergo surgery lasting around an
hour, where we make a very small window in the skull to insert a small needle to
inject the virus into the brain. We will then seal up the skull and allow the animals to
recover. Typically, animals experience some pain after the surgery, but this can be
easily controlled with medication, under the guidance of a vet. Animals typically
recover within a few days, and are housed normally for several weeks until they are
killed under deep anaesthesia so that the brain can then be removed for further
study. In a smaller group of experiments, we will also implant devices into the
animals' brain to allow us to record electrical activity while they carry out behaviours
such as exploring a maze. During these surgeries (typically lasting 2 hours), animals
will be deeply anaesthetised and small devices (weighing a few grams) will be
implanted into their brains and secured in place using dental cement. At least a week
after surgery, animals will undergo behavioural experiments, during which will be
connected to recording apparatus via a wire, which can cause some initial distress.
Animals quickly get used to this type of experiment, and become comfortable
enough to fall asleep during the experiments. Before each behavioural experiment,
animals may receive an injection of a drug designed to increase or decrease activity
in a specific part of the brain to allow us to better understand how that part of the
brain is needed to carry out the task. At the end of these experiments, animals will
be killed under deep anaesthesia to allow us to remove the brain and study
anatomical changes.

Application of the 3Rs
Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Our research aims to discover how different regions of the brain are connected in
both health and disease. Very little is known about these connections so the only
way to learn about them is to directly study the brains of animals. Our overall goal is
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to be able to relate our findings to human brains and human diseases. We are
interested in the complex connections linking different parts of the brain, so need to
study an animal that has analogous regions to those in humans. As such,
mammalian models are essential for this work as non-protected animals such as fruit
flies and nematode worms do not possess sufficiently complex brains. Much of our
work will be carried out in rodents, as they have the same brain regions as humans,
albeit in a simpler form. Furthermore, numerous genetic tools for studying the
function of brain circuitry exist in genetically-altered mice, so using mice will enable
us to take advantage of these tools.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Whenever possible, we will use a factorial experimental design, which involves
testing more than one condition at a time, to allow more robust statistical inferences
to be made from as few animals as possible. For circuit mapping experiments
involving recovery surgery, we will aim to maximise the data we can obtain from
each individual by using as both sides of the brain whenever possible. A number of
our behavioural experiments are designed to observe animals carrying out natural
behaviours (e.g. exploring a new environment) so to minimise the numbers of
animals used, we will use first use animals in this kind of behavioural experiment
before then training them to carry out a different task (such as working to earn food
rewards in maze).

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

The aim of our research is to make inferences about human brain physiology
through use of animal models. Mice are one of most commonly used mammalian
models in research, and genetically-modified mice allow us to target specific types of
brain cell, so mice are the most appropriate mode for our research as they allow us
to gain the largest amount of information from the smallest possible number of mice.
Genetically-altered animals will be used wherever possible to model dementia or
schizophrenia. The models that we will use are well-validated and are known to
faithfully recapitulate specific aspects of human disease, so represent the most
refined way of studying these disorders.
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Animals will be housed to the highest welfare standards possible, and all surgical
procedures will be carried out using appropriate post-operative analgesia and care to
minimise the suffering and stress. After surgery (injections of viruses into the brain or
implantation of recording devices), animals will be monitored closely for 1 week to
ensure that they are recovering appropriately and any animals failing to show
adequate improvement will be killed humanely

All behavioural tests will be carried out with as little stress to the animals as possible;
indeed, many of the behavioural tests promote behaviours that rodents would display
in the wild so could be considered a form of environmental enrichment. Some
behavioural tests require animals to work for food rewards so in these cases, they
will have access to food restricted for a maximum of 16 hours per day. This degree
of food restriction is considered mild and animals that undergo this type of restriction
have been shown to live longer and be healthier than mice allowed to eat whenever
they want.
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PROJECT 26

NON-TECHNICAL SUMMARY (NTS)

Epigenetic control of mammalian development and

Prajza Tl genome function
Epigenetic, imprinting, genome, mechanisms,
ey s development
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;

(b) translational or applied research with one of the following aims:

Yes : . . :
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (iif) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No .
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

No

(f) higher education or training for the acquisition, maintenance or

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
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improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Our genes are the DNA code that is the blueprint for life. Epigenetics is a layer of
chemical marks that sits on top of our DNA that make our different cells (which all
contain the same DNA and genes) behave in a specific way. For example, it makes
liver cells behave like liver cells and brain cells behave like brain cells etc. Genes are
present in two copies. One copy is inherited from the mother and one copy is
inherited from the father. Some genes are epigenetically marked whereby only one
copy is switched on depending on whether it is inherited from the mother or the
father. These important processes contribute to mammalian development and their
failure can influence human health.

The aim of the research in our laboratory is to understand the function of epigenetic
marks and the DNA and genes that they regulate. We want to understand how they
control growth and development of the baby, the placenta and the brain and how
these genes regulate metabolic processes associated with diseases such as obesity
and diabetes and how their altered regulation causes disease and aging. We also
aim to understand epigenetic marks controlling the amount of gene product present
in the body which when altered can cause cancer and other diseases. From our
studies, we have discovered that the amounts of some genes is also involved in
tissue regeneration. From these results we can investigate the regeneration process
in our genetically altered animal models.

This project will generate genetically altered mice in which these processes are
perturbed and compare them with normal mice. We wish to understand important
epigenetic marks and how their control contributes to all stages of development. To
help us to understand these mechanisms we will study the effects of these
alterations on the well-being of the mice and their offspring. We will also study
environmental factors which affect the epigenetic marks such as diet and aging. To
complement our studies we will also use zebrafish, which have many of the same
genes and pathways as mice but are simpler to study.

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)?

The findings from our research will provide more information on how epigenetic
marks contribute to normal processes in all stages of development from pre-
implantation to perinatal to the adult. This includes the regeneration process which
can occur in our cells following tissue damage. This information will also help us to
understand how these processes are perturbed causing disease states such as
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obesity, diabetes and cancer. This in turn will help in the development of therapies in
tissue regeneration and to target epigenetic changes that cause disease.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We will use two animal models to conduct our experiments; mice and zebrafish.
Over a period of 5 years our projected use of mice is 18700 and 20500 zebra fish
(larvae, juveniles and adults). These include a number of protocols and as we
continue to work on our reduction and refinement we believe that we will work below
these numbers.

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?

We have protocols that are classed as mild and moderate severity. However, many
of our animals actually only experience a mild or less than mild severity level. New
genetically altered mice strains that we generate are closely monitored for adverse
effects. An adverse effect that they may encounter is restricted growth during
development in the mother, which is sometimes recoverable after birth as the mouse
gets older. We also study the regeneration of cells in animals. In mice we administer
a substance into the muscle to cause cell damage. This is done using the lowest
dose possible to achieve an effect and is performed under anaesthetic. The mice
may only suffer from mild inflammation and they are expected to make a full
recovery. It is this recovery process that we will investigate.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

We cannot conduct all our experiments on cultured cells as we are assessing the
health of the whole organism. Epigenetic states in vitro are also very different to their
natural states in vivo. We are studying mechanisms and pathways in the developing
organism and we therefore need to look at different time points during development.
As cultured cells are exact copies of each other this means that changes occurring in
developing cells cannot be seen. However we use in house and public databases
and reanalyse existing data instead of rerunning experiments wherever possible. We
perform initial experiments in cultured cells to test some of our hypothesis and
choose important genes from these results before moving into animal experiments.

Reduction

Explain how you will ensure the use of minimum numbers of animals
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Reduction

We have been working with mice for over 25 years and we have expertise in
statistical analysis and optimal experimental design to determine the minimum
number of animals needed to achieve robust, meaningful data. We collaborate with
other groups, share mice tissues and data. We statistically analyse mouse numbers
for use in experiments, plan experiments responsibly and communicate between lab
members to make the best use of our resources. We use databases to find
candidates genes and conduct studies first in cell lines whenever possible. We are
collaborating with local colleagues who are experts in theoretical and mathematical
modelling who will provide added value and novel insights to the animal work. Where
appropriate we use control litter mates or use control tissue from the same animal.
Where appropriate we randomly assign animals to control and test groups and
analyse samples blind to avoid bias. Breeding colonies are generally kept small
following good colony management strategies.

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

The mouse is the best model for these studies because a catalogue of all the genes
in the mouse exists and there are well-established procedures that are not harmful
for the animals which can be used to mutate the genes or change their regulation.
Many of the genes found in mice are found in humans too. In addition we can breed
the mice selectively and follow the effects in their offspring for multiple generations.

We keep up-to-date with new technologies and developments that allow us to refine
our experiments. We continuously monitor our animals and work closely with the vet
and the staff in the animal unit to ensure the animals reach a humane end point and
receive the best welfare possible.
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PROJECT 27

NON-TECHNICAL SUMMARY (NTS)

NOTE: The Secretary of State considers the provision of a non-technical summary (NTS) is an
essential step towards greater openness and requires one to be provided as part of the licence
application in every case. You should explain your proposed programme of work clearly using non-
technical terms which can be understood by a lay reader. You should avoid confidential material or
anything that would identify you, or others, or your place of work. Failure to address all aspects of the
non-technical summary will render your application incomplete and lead to it being returned.

This summary will be published (examples of other summaries can be viewed on the Home Office
website at www.gov.uk/research-and-testing-using-animals.

Word limit; 1000 words

Modulating Radiosensitivity in Tumour and Normal

Project Title Tissues

Key Words Cancer, Radiation, Microenvironment, Immune cells
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

NoO (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.
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(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No .
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Patients with cancer frequently receive radiation therapy as part of their treatment.
While this is often helpful, unfortunately in many cases the therapy fails to be
curative. We intend to develop a better understanding of the biology of the tissue
response to radiation in order to develop means of improving the outcome in
patients. Based on our understanding of the response to radiation we intend to
perform pre-clinical tests of strategies to improve therapeutic outcomes of radiation.

Very little is known about how some of the components of a tumour respond to
radiation including the tumour blood vessels and the immune cells. Further, radiation
is delivered to cancers in man in multiple small doses daily over 3-6 weeks, whereas
most experimental studies in mice are based on a single large dose. Thus in these
studies we intend to determine, using mouse models of cancer, what happens to
tumours, the cancer cells, the blood vessels and the immune cells, in response to
radiation delivered both as a single dose and in the multiple fractions typical of
patient treatment. We intend to ask whether perturbations of the vascular or the
immune response to radiation affect the ability of radiation to eradicate cancer cells.
The design of the preclinical work would be intended to ask whether the strategies
employed would be applicable to human tumours.

It is known that decreased delivery of oxygen to a tumour, hypoxia, results in a
reduced cure from radiation because hypoxic cells are more resistant to radiation.
Based on our observations of the changes in hypoxia and the mechanisms
underlying them, we will test whether hypoxia can be manipulated in murine tumours
and whether these strategies could be used in treatment of human cancer. Since
vascular efficiency is linked to oxygen delivery and hypoxia the evaluation of hypoxia
and effects on vasculature form complementary approaches.
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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 expect that better scientific understanding of how radiation therapy affects
tumours will be obtained. Thus the science of understanding how organisms respond
to tissue damage, especially induced by radiation and thus to cancer therapy will be
advanced. We also expect that new clinical strategies for radiation therapy will
emerge.

What types and approximate numbers of animals do you expect to use and over what
period of time?

All of our work will be performed in mice. We expect to use up to 7,600 mice over 5
years.

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 core of the experimental protocols involve the induction of tumours in mice and
the effects of their irradiation, asking whether pharmacologic manipulations can be
used to improve the ability of the radiation to delay the growth of the tumour. Thus
the mice will bear tumours, but we do not expect this to cause pain or discomfort.
The mice will receive injections of the pharmaceutical agents and anaesthesia during
imaging of the tumours. We expect to use pharmaceutical agents that have minimal
side effects. The tumours will receive radiation but the doses and scheduling used
usually cause minimal systemic effects or discomfort. The animals will be closely
monitored and either treated or humanely killed if they become unwell. All mice will
be humanely killed at the end of the study.

Application of the 3Rs

Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Currently it is not possible to simulate cancer cells in the environment of a tumour,
which includes not only the cancer cells but also blood vessels, many different types
of immune cells, fibroblasts and extracellular molecules. While several components
can be mixed in tissue culture, this type of experiment cannot include many of the
key constituents. Once specific interactions are identified, some of their
characteristics can be simulated in tissue culture. In some cases preliminary studies
such as screens for drugs that might be predicted to alter particular components of
the tumour will be employed to identify candidates to test in vivo. But in the end, only
the in vivo experiments have the capacity to put the multiple features into play and
the capacity for testing clinical strategies.
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Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

We use statistical calculations based on prior experience to minimize numbers that
would be expected to give rise to an experiment that has statistical power. We also
attempt to obtain the maximal amount of information from every experiment to
reduce numbers. Finally, by using imaging techniques, we can follow the same
animal over time, enhancing statistical power and reducing the need for additional
animals at each time point. Pilot experiments also inform as to the conditions and
timing that should lead to the best results from the fewest animals.

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

Currently murine models are the most widely used to ask about response of cancers
to radiation therapy. Because our goal is to understand the response of the host to
the irradiated tumour, tissue culture will not substitute for the in vivo experiments
although they can provide mechanistic understanding and identify initial candidates.

We make extensive use of imaging approaches to maximise the amount of
information we can obtain from each animal. This may be aided by the use of
genetically altered animals in which cells or molecules of interest appear fluorescent.
One way we use such mice is to replace the skin overlying a tumour with a glass
‘window', through which we can microscopically visualise the behaviour of blood
vessels, tumour cells and host cells during tumour growth and following treatment.

To minimize welfare costs to the animals, we monitor them closely. We perform pilot
experiments to maximize efficacy of the timing and dosing in the experiments. Pilot
experiments are also performed on small numbers of mice to study the growth and
behaviour of new tumour systems so that action points, monitoring schemes and
humane end points can be defined before larger experiments are

commenced. Another approach to decrease welfare costs is the use of aseptic
techniques in our surgical procedures, which minimizes risks of post-operative
infection.

We will use anaesthesia and analgesia where possible, to reduce temporary
discomfort or stress during a procedure. Further, in some cases anaesthesia can be
avoided by the use of MRI or ultrasound imaging with hand restraint.
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Tumours are grown superficially, under the skin or in breast tissue, so that when
radiation is given, the tumour alone can be targeted and surrounding healthy tissues
can be shielded easily. Additionally, we use a small animal radiation research
platform (SARRP) with the same aim. Appropriate doses will minimize secondary
effects of the radiation.
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PROJECT 28

NON-TECHNICAL SUMMARY (NTS)

Project Title Monoclonal Antibody Development

Key Words Monoclonal Antibody

Expected duration of the 5 year(s) 0 months
project

Purpose of the project (as in ASPA section 5C(3))

Purpose

No (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

Yes (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

Yes (iii) improvement of the welfare of animals or of the production conditions

for animals reared for agricultural purposes.
(c) development, manufacture or testing of the quality, effectiveness and
Yes safety of drugs, foodstuffs and feedstuffs or any other substances or

products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

Yes :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;

Yes (g) forensic inquiries.
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Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Antibodies are proteins produced by the body to defend against disease by binding
to harmful molecules and bacteria. They can be isolated and have become essential
tools in a wide variety of biological assays including the diagnosis of disease,
roadside testing and the detection of harmful substances.

We propose to raise antibodies to various pesticides, drugs of abuse, poisons and
other harmful contaminants. Our final patented rapid assays can then be used for
screening for harmful contaminants.

The main rapid assay that we plan to develop is a dipstick. These types of assays
are used every day, the best example is the pregnancy test. They use antibodies
raised against the hormones that are increased during pregnancy and if present a
blue line is seen.

Once the antibody has been raised. Spleen cells are removed and manipulated in
culture and fused with a myeloma cell line to produce a cell that will grow in tissue
culture and produce antibodies. If successful will result in a permanent source of
antibody without the need for further animals.

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)?

Two important areas in which we plan to use them include:- Driving under the
influence of drugs is an issue of growing concern and has become more prominent
than drunk driving in western countries. By producing antibodies to these drugs we
can develop dipstick assays that can be used by Police Officers and customs
officials to check for the presence of the drugs. When fully developed these assays
could be used at the roadside in the same way as the current Breathalyzer.
Herbicides and pesticides, whilst beneficial for crop yields, can be very toxic if they
are over used and enter our food chains and water courses. Antibodies raised
against these pesticides and herbicides can also be incorporated into dipstick
assays. They can then be used to check streams flowing into reservoirs for
contamination, or contaminants in raw materials prior to food production.

What types and approximate numbers of animals do you expect to use and over what
period of time?

For our purposes we use, female mice, hamsters or rats usually 6-8 weeks old.
Females across all species are better antibody producers. Each project would
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normally require either the use of 5 mice or 2 rats. The projected number for the
duration of a five year program would be 1,000 mice, 250 rats.

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 protocol allows an initial immunization in Freund’s Complete Adjuvant followed
by up to 10 boosts in Freund’s Incomplete Adjuvant with a test bleed after 4 boosts.
This will enable us to see how the immunization is going and if the antibodies are
present and in high enough numbers (high titer) The mouse will be humanely killed
and we will remove the spleen and perform the tissue culture. With the number of
boosts being a possible 10 | have classed this as a moderate severity and although
most of the Projects will come to a conclusion after 4 boosts there is still the potential
that some will need more than 4 boosts. Discrete lumps may from time to time
develop at the site of injection (due to the use of Adjuvants). Although we have not
experienced this during the life of the previous license. We still minimise the
occurrence by: 1) Restricting the use of Freund’s Complete Adjuvant to the primary
injection only 2) Distributing the immunogen to at least two sites and not exceeding
0.05ml (0.1ml in total) in each site in mice rats and hamsters. In the event of
ulceration or an abscess occurring, the NVS will be consulted. If there is no
improvement within 2 days the animal will be humanely killed. An adjuvant (a
chemical to stimulate the immune response) is co-injected with the harmful molecule.
Although these harmful molecules can be toxic in the environment they are used in
this context in a dose that is non-harmful to the animals. The adjuvant itself, may
cause abscess or ulcer formation. Less irritant alternative adjuvants are constantly
being sought; these will be employed as they are developed. Hypersensitivity may
occur and an animal may suffer an anaphylactic reaction. There was a single
incidence of this during the previous project license where the immunized animal
died after the final immunization prior to the animal being humanely killed and spleen
removed. As with any project concerned with raising antibodies to antigens there
may be occasions when this occurs. In our experience this is most commonly
associated with administration of the final boost of antigen. This final boost is
normally an 1.V injection of antigen. The incidence of anaphylaxis (an allergic
reaction) can be reduced by giving the animal an injection of “Piriton” (anti histamine)
immediately prior to administration of antigen. We have reduced the incidence of this
adverse effect further by « Omitting administration of the final boost to animals which
have developed a high antibody titer. « Administering the final boost of antigen by
subcutaneous injection rather than intravenously. Since the introduction of these
changes there has been no further incidence

Application of the 3Rs

Replacement
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State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Other technologies to make monoclonal antibodies do exist but are still in their
infancy e.g. Phage Display these are quite often weak affinities compared to the high
affinities we get when we use conventional immunizations, that utilize the animal’s
immune system to make antibodies to molecules of interest. Until other technologies
are able to provide us with antibodies that have the same affinities and can be grown
to the required amounts in tissue culture, animals and hybridoma fusion will be used.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Not everyone who is immunized will produce antibodies this is the same when using
animals. We have increased the changes of successful outcome by using;

¢ Females
e Our tailored immunization.
+ Increased number of boosts for the more difficult molecules.

All of these mean fewer repeats using new animals.

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

121



Our work has been refined using experiences gained form previous projects.

« We use the female of the species generally the females of different species
are better at producing antibodies.

e Our conjugates are made to insure the best chances of a successful
immunization, minimizing the need to repeat with new animals.

o All the materials selected are checked to minimize harm to the animal.

e We do not use harsh chemicals.

o We inject smallest amount possible to minimize lumps, sores etc. Distributing
the immunogen to at least two sites and not exceeding 0.05ml (0.1ml in total)
in each site in mice rats and hamsters

« Allimmunizations are carried out by trained animal technicians.

« Our immunization schedule has a test bleeds after the 3rd or 4" boost to
assess the antibodies

« All animals with high titers after the 3rd or 4" boost will be humanely killed
and their spleens removed for tissue culture
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PROJECT 29

NON-TECHNICAL SUMMARY (NTS)

Role of intracellular effector mechanisms in immunity

Project Title to pathogens

Key Words Virus, immunity, antibodies, infection, TRIM21
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

No : : . :
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (iif) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NoO (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

We are investigating natural immune responses to viral infection and other
pathogens and designing antivirals and antimicrobials to augment these processes.

We also interested in neurodegenerative diseases and potential role of TRIM21 in
preventing spread of misfolded tau. Finally, we are interested in immune response
against gene therapy vectors used to treat cancers.

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)?

Infectious disease is the biggest killer of mankind worldwide. Viruses alone kill more
than twice as many people each year than cancer. There is therefore a desperate
need to understand how pathogens cause disease and the strategies used by our
immune system to combat them. We are identifying new anti-pathogen mechanisms
and investigating how they work and how they are antagonized by some pathogens.
Our ultimate aim is to develop anti-pathogen drugs that will be efficacious in people.
Our work will help to understand the biology of AdV vector interaction with immune
system and design strategies that potentially open up the use of viral vectors in gene
therapy against cancers much more widely than at present.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Mice can be used in the development of antiviral strategies and therapeutics.
Research programmes are undertaken over 5 years with the expectation to use
16000 mice.

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 mice will be infected with pathogens such as viruses and bacteria. Only about
10% of the mice will get sick enough to need culling prior to the end of the
experiment. Signs such as listlessness, standing in a hunched way, and occasional
abnormal breathing will indicate that the mice need to be culled. The remaining 90%
of mice show no signs of ill health except weight loss. Weight loss of 20% from the
start of the experiment is the endpoint for our experiments. In case of stereotaxic
surgery animals are expected to experience only a transient discomfort without
lasting harm and should make a rapid recovery from anaesthetic. In the uncommon
even that animals failed to do so or exhibit signs of pain, distress or significant ill
health they will be culled by Schedule 1 method. In case of external tumour model
the majority of the animals are expected to develop external tumours, however mice
are not expected to exceed moderate severity. Animals will be culled immediately if
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the tumour size reaches 12 mm in any dimension or the total tumour mass reaches
10% of the body weight.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Due to the nature of our research, which is concerned with the response of whole
animal immunity to infection, there are no alternatives to an animal model. Where
possible we will carry out analogous experiments in vitro in culture cells. However,
this is not always possible because we cannot recreate the multi-cellular
organisational structure that comprises the immune system, in vitro.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Breeding programmes are optimised to ensure as little over-breeding as possible.
Power analysis will be applied to ensure that only the minimal numbers of animals
are used per experiment. Where new protocols are being undertaken pilot studies
will be used to inform on the optimum protocol format.

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

Mice are known to share many similarities with the immune response in people,
particularly the key anti-viral responses we are studying. We have undertaken in vitro
experiments to show that the proteins we work with are highly conserved in
mammals.

Genotyping is undertaken almost exclusively from ear biopsies rather than tail
biopsy.

Models of disease are chosen to allow the lowest dose of pathogen that allows
immune responses in animals to be studied.
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PROJECT 30

NON-TECHNICAL SUMMARY (NTS)

Project Title Provision of blood and tissues
Key Words Blood, Tissues, Primate
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

To obtain blood samples and bronchioalveolar washes (BAL) from healthy animals
housed in their home groups within a breeding colony. Data obtained will be used to
inform future or on-going studies by refining assays and defining clinical parameters
before any investigative study occurs.

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)?

Expected benefits of this project licence are to enable the provision of non-human
primate (NHP) blood on a regular basis and other tissues as they become available
to support a wide range of research programmes and to provide materials either for
existing diagnostic tests or to support the development of novel in vitro tests. This
information is vital to inform the conduct of scientific studies involving NHPs. Tissues
and blood from macaques that are of high health status are a rare resource and their
similarity to the equivalent human tissue gives added relevance to any tests or
research that uses them. In many instances equivalent human tissues cannot be
obtained or are rarely available. Such research is aimed at reducing human suffering
by understanding disease pathogenesis or producing life-saving vaccines or
therapeutics.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Adult Macaques: less than 250 over five years

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?

Small volumes of blood will be taken and always less than 10% of the circulating
blood volume. BAL samples will involve small volumes of isotonic fluid. These
procedures will be conducted by experienced licence holders. Experience shows that
no adverse effects are expected and the level of severity will be mild. However,
animals will be monitored after sampling to ensure that there are no adverse effects.
Transient stress due to induction of sedation/anaesthesia may occur during recovery
or non-recovery procedures. This will be minimised by use of rapid-acting sedatives
or anaesthetics appropriate for the procedure and species based on experience and
veterinary advice. Transient stress may occur during recovery from sedation or
anaesthesia and this will be minimised by the use of reversing agents where
appropriate and by providing a suitable protective environment and level of
observation until fully recovered.

127



Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The samples generated under this licence will provide blood, tissues and organs with
a close similarity to human tissues, that can be used in a wide range of in vitro
experiments or diagnostic tests. Samples taken will be from animals that are an
integral part of a UK breeding colony, with no additional animals being bred
specifically to provide them; thus the same number of animals required to form the
breeding and issue stock will additionally provide material that will replace the use of
other animals for that specific purpose. An example of this is the intention to provide
material for cell culture, tissue and organ culture, thus allowing the generation of
authenticated primary or immortalised cell lines for distribution for use in medical
science and healthcare laboratories.

There are no alternatives to using NHPs for the provision of this tissue. It is
anticipated that by being able to provide high quality tissue to appropriate research
teams; we can create a resource that replaces the requirement for additional animals
(e.g. control groups) to be used.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Samples will be taken only from animals that form part of a breeding group or stock
for issue to projects and tissues will only be taken from animals that require culling
for colony management or health-associated reasons. Every effort is made to match
breeding output with experimental demand for animals and numbers of animals
produced will not be increased to solely match a specific demand for blood or tissue.
It is envisaged that the use of samples from this colony will reduce the need for
projects to acquire additional animals to provide control or naive samples within their
studies.

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
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The animal species used will be selected as the most relevant for future or on-going
pre-clinical studies evaluating vaccine or therapeutic efficacy. This represents a
refinement for the animal by allowing it to remain in the accustomed environment of
the colony within an existing established social group rather than under more
restrictive experimental conditions. The samples taken will also allow refinement of
assays to give the most relevant data during efficacy studies
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PROJECT 31

NON-TECHNICAL SUMMARY (NTS)

Regulation of Eukaryote DNA replication and

Project Title maintenance of genome stability
Xenopus, DNA Replication, Cell Division, DNA
Key Words Damage, DNA Repair
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

No

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(I) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
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improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The overall aim of this work is to gain greater understanding into the way cells
respond to DNA damage and DNA replication stress and how these responses work
to regulate DNA synthesis with cell division and prevent genome instability which is a
characteristic of most types of cancer cell.

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)?

The work supported by this project is basic biological research so the immediate
benefit will be the advancement of scientific knowledge regarding the ways that DNA
Replication and DNA Damage Response pathways are regulated. This information
will provide further insight into the ways DNA Replication Stress develops in cells
and how this process drives the transformation of a normal cell to a tumour cell as
well as other changes in cell morphology. This knowledge will be disseminated
through the publication of results in international journal articles as well as being
presented at international scientific conferences. As the results obtained have the
potential to contribute to an area of research with implications for understanding
disease processes in humans, it is likely that results generated will be of interest to a
large research community including clinicians and researchers in the pharmaceutical
and biotech industries. The work supported by this project is likely to identify
additional components and pathways that contribute to the cellular response to DNA
Replication Stress and although not directly attributable to this project, it is likely that
such insights will prove useful for future projects in the development of new drugs or
therapies to treat a range of human diseases.

What types and approximate numbers of animals do you expect to use and over what
period of time?

The project will use egg extracts prepared from the unfertilised eggs of the South
African amphibian Xenopus laevis. Xenopus can be induced to lay eggs all year
round and are therefore able to provide material for experiments as required. The
animals are induced to lay eggs by injection of human chorionic gonadotropin (HCG)
which is the regulated procedure covered by this project licence. It is estimated that
approximately 1500 procedures will be needed to satisfy the requirement for egg
extract experiments over the 5 years of the 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?
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Laboratory bred male and female frogs are kept in a purpose built aquatic habitat in
tanks containing 8-10 animals. A water treatment unit circulates water through the
tanks. The environment of the habitat is constantly monitored to ensure optimal,
temperature and water quality to keep the animals healthy and in good condition.
The day before eggs are required, female frogs are induced to lay eggs by injecting
HCG under the skin. The animals display little or no distress during this procedure.
The instances of adverse effects caused by the injection (infection) are extremely
rare. Once egg laying is completed (18-36 hours) the animals are returned to the
colony. Male animals provide sperm to be used as a DNA template in DNA synthesis
experiments. Sperm production is also stimulated by injection of HCG. 5-8 days after
injection, males are euthanized before the testes are removed.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

At present it is not possible to reconstitute DNA damage response pathways from
purified protein components. Therefore, in order to achieve the project objectives it is
necessary to use material obtained from animals. | have investigated and considered
the possibilities of using other systems to achieve the objectives of the project. It is
not possible to prepare cell extracts from invertebrate systems that possess the
range of properties shown by egg extracts made from Xenopus eggs. As a result the
ability of cell-free extracts from Xenopus to recapitulate cell cycle and DNA damage
responses in vitro cannot be replicated with the same level of synchrony using eggs
from invertebrate species or extracts from mammalian cultured cells. | have also
considered other methods of obtaining eggs from Xenopus that do not involve
regulated procedures; However, the numbers of eggs produced by these techniques
are too low to provide sufficient material to achieve the objectives of the work
associated with the project.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

The number of regulated procedures (hormone injection) will be kept to a minimum
by planning experiments in advance. The volume of egg extract required will be
calculated, and hence the minimum number of procedures required can be
estimated. Egg production will also be maximized by ensuring that at least three
months elapses before an animal is induced to lay again. Typically an animal may be
induced to lay eggs 2-3 times a year. In all cases animals are inspected prior to
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undergoing the procedure to ensure they are healthy and in good condition. Although
freshly made extract is generally preferable for most applications, in some cases
previously frozen egg-extract can be used. Therefore the number of procedures
required to achieve the objectives of the project will also be further reduced by using
frozen extract where possible.

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

Xenopus cell-free extracts are unique in that they will undergo multiple rounds of
regulated and highly synchronous cell cycle events in the test tube. While genetic
studies provide evidence of the formal relations of components necessary for, or
regulating cell cycle progression, the Xenopus extract uniquely provides a system in
which molecular events can be dissected in the both the context of the cell cycle and
development. Moreover, the organisation of DNA damage response pathways in
Xenopus is comparable to humans, while in lower eukaryotes these are significantly
different. A major advantage of the Xenopus system over other higher eukaryote
models is the capability of rapidly removing protein components and assessing the
consequence on DNA replication, DNA repair and cell cycle progression. This
strategy has the added advantage of allowing the analysis of proteins essential for
cell viability or for development. Many of the DNA Replication Stress Response
proteins fall into this category which still represents a considerable obstacle for
analysing the function of essential genes in cultured cells. Therefore Xenopus
represents the only higher eukaryote system where this informative approach is
likely to produce satisfactory results with the lowest level of severity of regulated
procedure.
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PROJECT 32

NON-TECHNICAL SUMMARY (NTS)

Preclinical evaluation of CTX DP engraftmentin a

Project Title mouse model of Traumatic Brain Injury
Key Words Traumatic Brain Injury, Cell transplantation
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Traumatic Brain Injury still remains one of the largest causes of death and disability
worldwide. While there have been improvements in management of these patients,
we still have no proven treatments available for these patients. There have been
numerous trials over the years testing different drugs for patients with severe TBI but
none has proven successful. So novel strategies need to be sought to find beneficial
treatments for this challenging injury. This project will test whether transplanting stem
cells into the injured brain improves outcomes, raising the possibility of using stem
cell transplantation as a treatment for TBI. These cells have been extensively
researched and used clinically in stroke trials. The question is whether similar effects
are seen in TBI, a disease process that shares many of the mechanisms with stroke.

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)?

Ultimately, this work is for the benefit of TBI patients. As there are currently no
proven treatments, this work will provide key proof of concept. There are two key
guestions to be asked. Firstly, how do the stem cells work? Secondly, is there an
improvement in mobility. If there is benefit gained in the animals from these sets of
experiments, it paves the way towards clinical studies. This would give the
necessary information to apply for a clinical trial.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Adult C57BL/6 mice are one of the most widely used mice in animal studies due to
the consistency between animals and experiments. We will use a maximum of 175
animals over 5 years. The project is planned over 3 years but this includes a
contingency in both time and numbers to allow for any unforeseen delay in
commencing the project and for any unpredicted events.

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?

While the experimental protocol necessitates a traumatic injury to the rodent brain,
the technique used (the controlled cortical contusion injury) is widely used around
the world and has been validated. It has gained popularity due to the reproducible
injury coupled with the low rates of complications gained from the injury model. The
protocol is severe in nature, and possible adverse effects, which would be in
exceptional circumstances, include coma and rarely death. The likelihood of this is
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rare, and likely to occur immediately after the injury when the animal would still be
recovering from anaesthesia. During this stage animals are monitored closely.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

These cell transplantation experiments in TBI require key motor data. One of the
important questions is to determine if after injury, there is improvement in motor
performance. Subsequently, the only way to assess this is to use animal studies in
which an assessment of motor behaviour is assessable. One alternative to animals
is to use resected tissue from neurosurgery, to answer if human cells respond to the
stem cells. We will also do this, but this does not give us the necessary motor
information.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

We will reduce the number of animals by designing the experimental as a two stage
process. The most important experiments are performed first. Should the information
be equivocal, then further studies will be performed. Should the information be either
clearly negative then no further experiments will be performed. Animals will be used
for several tests and also for brain tissue analysis, thus minimising the numbers
needed. We have used 'power analysis' to calculate the number of animals for our
experiments to ensure the maximum chance of a positive result with minimal
numbers of animals.

Refinement
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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

Mice are the most established mammals in animal research due to their consistency
and reproducibility. They are consistent when it comes to behavioural analysis. The
injury model has been validated in rodents by numerous groups around the world.
Animal welfare is ensured by appropriate anaesthesia, analgesia and importantly
close monitoring by trained and dedicated staff to ensure the absolute minimal harm
to these animals. In drafting this protocol, the ARRIVE checklist has been used as a
guide to ensure the maximum welfare of the animals and adherence to national and
international guidelines.

137



PROJECT 33

NON-TECHNICAL SUMMARY (NTS)

Circadian regulation of processes underlying chronic

Project Title inflammation
Biological clocks, Inflammation, Arthritis, Immune
Key Words system, Colitis
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
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improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The biological clock is an internal timing mechanism which allows animals and plants
to live and thrive in the 24 hour environment generated by the Earth's rotation.
Individual cells possess clockwork machinery which allows them to "tick" in a 24 hour
fashion. This project focuses on the role of clocks within immune cells - specialised
cells which help to fight infection and keep animals healthy. Work outlined here will
investigate how the clocks within these cells regulate the inflammation which is
associated with chronic inflammatory disorders such as rheumatoid arthritis and
chronic inflammatory bowel disease. These types of diseases affect approximately 1-
2% of the UK population and can have devastating effects on quality of life. Evidence
from patients suggests that these chronic inflammatory diseases may be regulated
by the biological clock - for example rheumatoid arthritis patients often report
increased joint stiffness in the morning.

The work outlined in this project will investigate how the biological clock regulates
the processes which cause chronic inflammation. This will generate insight into how
chronic inflammatory diseases might be better treated in the clinic. Although there
are several different types of drugs used to treat chronic inflammatory diseases,
these are not always effective in every patient, and many are associated with
negative side effects. This work is aimed at finding new targets for which to develop
drug treatments, and also to establish whether by taking existing anti-inflammatory
drugs at certain times of the day we can improve how effective they are.

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)?

This project will bring about a greater understanding of how the body's biological
clock regulates the disease processes which cause chronic inflammatory diseases. It
is hoped that in the long-term this will advance the way in which these disorders are
medically treated. We hope to identify new targets for drug treatments, but also
consider the possibility of altering how current therapies are utilised. For example, by
administering a drug at a specific time of the day we may be able to improve how
effective it is in treating the disease, and also reduce the occurrence of unwanted
side-effects.

What types and approximate numbers of animals do you expect to use and over what
period of time?

This project will utilise approximately 9050 mice over a period of 5 years.
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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?

Breeding: This project covers the breeding of a number of genetically altered lines of
mice which have alterations in their biological clock. This includes animals in which a
key part of the clockwork machinery has been deleted from either the whole animal
or just one particular cell type. These lines of mice are unlikely to show any adverse
effects. Additionally, mice will be bred which spontaneously develop arthritis as they
grow older. This is likely to cause a moderate degree of discomfort and pain. These
animals may be used to look at how the disease changes at different times of day, or
to harvest blood which can be purified and administered to other animals as a way of
inducing arthritis. Induction of arthritis: This project will use several different ways of
inducing arthritis, each of moderate severity. Either by injecting biological
components derived from other animals or injecting collagen or an antigen under the
skin. Each method results in the animal developing localised inflammation and
swelling within the paws or knee. Samples will be taken from these animals either
during the disease state (e.g. blood samples) or at the end of the experiment (e.g.
cells and tissue). This arthritic state will cause a moderate degree of discomfort and
pain. Animal developing severe inflammation will be removed from the study and
humanely killed. Induction of chronic inflammatory bowel disease: Mice may be
administered a chemical in the drinking water which causes inflammation within the
gut, resulting in a moderate severity disease much like chronic inflammatory bowel
disease in humans. This results in weight loss and diarrhoea. Treatment periods with
this chemical will be limited, and the experiment will be ended if animals show signs
of severe weight loss. Surgical intervention: Animals may be surgically treated in a
number of instances. Firstly, devices may be implanted under the skin which record
the animal's body temperature and activity. Secondly, a small pellet may be
implanted under the skin which slowly releases a hormone. Thirdly, a small incision
may be made in order to administer a brief pulse of light to organs of the immune
system with the purpose of changing the colour of immune cell populations to enable
cell tracking through the body. Finally, the adrenal glands may be removed in order
to abolish the rhythmic release of the anti-inflammatory hormone corticosterone into
the blood. Corticosterone may be replaced through timed administration to either
invert these rhythms, or maintain levels at the nadir or peak. All of these procedures
are well tolerated and not associated with any adverse effects. Through the use of
proper surgical techniques and administration of antibiotics, post-operative infections
will be avoided. Pain relief will be provided during and after surgery. At the end of the
experimental protocol, animals will be culled using an appropriate and human
method.

Application of the 3Rs

Replacement
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State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The animal studies outlined in this project will be supported by additional techniques
which utilise cells harvested from either naive, healthy mice, including animals
genetically altered to affect their circadian rhythm, or from humans.

Animal models are essential to address the research questions raised in this project.
Computational modelling and in vitro techniques are insufficient to model the
complex interactions between the mammalian circadian clock and the immune
system.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Animal husbandry

Where our studies involve breeding lines of mice which have been genetically
altered, we take care to breed the minimum number of mice possible to provide us
with animals to use experimentally, but also to maintain an efficient breeding colony.
This is achieved by effective communiction and co-ordination with our staff in the
animal unit, and by keeping up-to-date accurate records.

Laboratory techniques

By taking advantage of the large array of cutting edge technologies available to us,
we aim to obtain the maximum information possible from the fewest animals
possible. Laboratory techniques which we routinely use allow us to generate large
data sets from single samples and thereby reduce the need to repeat experiments to
generate more experimental tissue.

Experimental design

Experimental design is critical to reducing the numbers of animals used. A statistical
expert has been consulted regarding the planning of this project and has helped in
informing the correct statistical tests to use in order to generate robust reliable
conclusions.

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.
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Refinement

Choice of animal models
1. Inflammatory arthritis.

Mouse models of inflammatory arthritis are widely studied models of the human
disorder rheumatoid arthritis. These models produce a disease characteristically very
similar to the human condition. Such models are often used in the early stages (pre-
clinical) of the development of new drugs to treat rheumatoid arthritis. These models
are classified as moderate severity, and provoke inflammation in the joints, which will
lead to a degree of pain and discomfort in the animals. Due to the nature of the
study, it will often not be possible to use analgesia during this phase as such drugs
themselves affect inflammatory responses and would severely compromise the
disease model. Once mice begin to show signs of arthritis, they will be maintained in
this phase for the minimum time possible in order to achieve the objective outlined in
this project.

In order to minimise suffering, animals showing excessive signs of joint inflammation
(as determined by regular assessment using a severity scale) will be removed from
the experiment and be humanely euthanised. Mice will be group housed and
provided with soft nesting material and environmental enrichement wherever
possible.

2. DSS induced colitis

DSS induced colitis provokes an inflammatory response within the gut. We aim to
optimise the dosing schedule to induce a mild/moderate localised chronic
inflammation, which is essential to address our research goals. Animals will be
monitored regularly for signs of ill health (substantial weight loss, loss of condition)
and will be held in this chronic inflammatory state for the minimum time possible in
order to achieve our research objectives.

3. Surgical procedures

Where it is necessary to undertake a surgical procedure, this surgery will be
performed under aseptic conditions. Pain relief will be provied to these animals, and
animals will be group housed and provided with environmental enrichment.

General welfare measures

Animals will be group housed wherever possible, and provided with environmental
enrichment. When an animal is undergoing a procedure, they will be monitored
regularly for disease progression (where appropriate) and for signs of adverse
effects. Animals undergoing surgical intervention will be provided with p  ain killers,
antibiotics and extra food if necessary.
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PROJECT 34

NON-TECHNICAL SUMMARY (NTS)

Project Title Breeding and maintenance of GA and HM animals
Key Words

Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

Yes

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The primary purpose of the work conducted under this licence is to enable the
breeding of rats and mice with genetically altered (GA) or harmful mutations (HM) for
use by scientist in non-regulated procedures, (e.g. for tissue harvesting following
schedule 1 killing). In addition this licence may be used to facilitate the introduction
of new GA or HM lines, for use in other project licences, using frozen embryos or
sperm or to use these techniques to improve the health status of established
breeding lines.

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)?

The animals bred under this licence will be used to provide tissues for use in medical
and fundamental research.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We anticipate breeding 2000 mice and 200 rats per years.

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?

No adverse effects are expected in the vast majority of the animals bred. Most of the
genetic alterations or mutations are not expected to result in discernable suffering. In
a small number of cases it may be necessary to bred animals with genetic alterations
that have the potential to compromise the wellbeing of the animals. In such cases
animals will either be culled at an age below that at which adverse effects occur or
as soon as any sign of the adverse effect is detected. The vast majority of the
animals will be bred using conventional methods and killed in order to obtain tissue
for use in medical research.

Application of the 3Rs

Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

This is a breeding licence for GA and HM animals, the vast majority of which will be
used in non-regulated procedures. There is no alternative to the use of animals for
this purpose.
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Reduction

Explain how you will ensure the use of minimum numbers of animals

Reduction

The studies in which these animals are used will have undergone a full ethical review
requiring a statistical justification of animal numbers. Wherever possible animals will
be reared as homozygous lines to minimise the numbers required.

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

The majority of animal used will be mice, which is the least sentinel mammalian
species suitable for the purpose. Rats will only be used where suitable mouse
models are not available. The genetic alteration are not expected to result in any
suffering. The animals will be reared in high health status facilities, provided with
environmental enrichment and group housed wherever possible.

The animals will be bred in accordance with the Home Office GAA Assessment Tool.
The tool makes recommendations which improve the welfare of the genetic mouse
and contributes to the efficient running of a breeding establishment.
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PROJET 35

NON-TECHNICAL SUMMARY (NTS)

Understanding host-pathogen interaction in a

Project Title zebrafish model
Infection, bacteria, fungi, zebrafish, antimicrobial
Key Words resistance
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;

(b) translational or applied research with one of the following aims:

Yes : . . :
other abnormality, or their effects, in man, animals or plants;

Yes (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (iif) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No .
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

No

(f) higher education or training for the acquisition, maintenance or

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
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improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Infectious disease is still the world’s biggest health problem. Antibiotic resistance is a
growing problem and identifying new antibiotics has been very difficult. This project
aims to understand how our immune system is able to fight infection normally, what
goes wrong when it cannot and how we might be able to aid the immune system in
fighting infection.

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)?

This project will advance our knowledge of the immune system and how infections
happen in people whose immune systems to not work correctly. Using this
knowledge, we will try and find new ways of treating infections by helping the
immune system. Helping the immune system is a treatment could work with, or
replace, existing antibiotics reducing the need for new antibiotics.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We expect to use 21,225 zebrafish over 5 years.

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?

Almost all of these animals (20,000) will be used for breeding only (mild severity) and
expect there to little or no adverse effects from breeding. These animals will be kept
until they reach the end of their healthy life span (usually between 2 and 3 years).
Once these animals show signs of significant aging they will be culled using an
overdose of aesthetic. A much smaller number (1,100) will be used to study infection
in protected animals. Our experiments are designed to understand how infections
are removed by the immune system and that most animal will only experience mild
severity. Any infected animals that show clinical signs beyond mild severity will be
culled using an overdose of anaesthetic.

Application of the 3Rs

Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives
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Replacement

How the immune system responds to infection and how this changes the outcome of
infection cannot be understood without the use of animals. It is not possible to
recreate the complexity on animal infection (with all the relevant cell types and tissue
environments) with alternative approaches currently. Almost all of the experiments
we will do in this project will be in non-protected animals (zebrafish larvae).
Protected animals will be used to breed fish with genetic modifications.

Where we are using protected animals for infections this because we are studying
parts of the immune system that are only developed after the larval stages of
zebrafish are not present at all in non-protected alternatives.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

We have used our experience of non-protected alternatives to ensure that we are
using the minimum number of animals. Almost all animals will be used for breeding
only over their healthy lifespan. For our pilot studies of infections in protected
animals we have used our published data in non-protected animals to predict group
sizes needed to generate statistically significant data as evidence for extending our
infection experiments into protected animals.

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

Zebrafish have a similar immune system to our own but have much lower
neurophysiological sensitivity in comparison with other animal models and is
therefore the most refined model for this project. Almost all of our experiments will
occur in non-protected animals. In our infections of protected animals, we are
minimising harm by culling animals that show clinical signs of infection. Other
procedures are very unlikely to result in harm but we will closely monitor all animals
and will end procedures, treat or cull by an overdose of anaesthetic if needed.
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PROJECT 36

NON-TECHNICAL SUMMARY (NTS)

Project Title Molecular mechanisms of neural development

Embryo development, Boundary formation, Nervous

Key Words system
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

No

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The complex organisation of the nervous system forms progressively during embryo
development. The project focuses on two general aspects of nervous system
development that are only partly understood:

(i) How sharp borders form between different regions of the nervous system. During
development, many tissues become subdivided into regions that each form a
different set of cell types. To generate a precise tissue organisation, it is essential
that sharp borders form between these regions. The project focusses on a family of
proteins that mediate cell signalling required to form many borders.

(i) How the transition of stem cells to become nerve cells is controlled in time and
space in the embryo. This transition involves an interplay between activating and
inhibitory factors, including cell-to-cell signals and proteins (termed transcription
factors) that switch genes on or off. The project seeks to understand how specific
inhibitory factors function. A major goal is to identify the genes that they control.

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)?

The benefits of this Programme are to advance knowledge of fundamental
mechanisms of nervous system development, and have long term medical
implications. The mechanisms studied are involved in the normal homeostasis of
tissues in animals, including humans, such as in the regulation of stem cell
differentiation and maintenance of tissue organisation. When these mechanisms are
disrupted they lead to diseases such as the metastatic spreading of tumour cells.

What types and approximate numbers of animals do you expect to use and over what
period of time?

The Programme will use approx. 75,000 adult fish over 5 years.

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 transgenic and mutant animals are not expected to exhibit a harmful phenotype.
The level of severity is therefore mild. However, it is not possible to fully predict the
nature or severity of any potential defect. If a recessive mutant has a harmful
phenotype in homozygous adults, they will be maintained as heterozygotes.
Dominant harmful mutations are not required in the project, and should any arise, the
animal will be killed by a Schedule 1 method. All of the Regulated Procedures are in
one Protocol for the generation and breeding of mutant or transgenic zebrafish to

150



generate embryos; a minority of adult fish are subjected to fin clip biopsy for
genotyping.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The experiments require use of animals since developmental mechanisms involve
complex networks of gene control and cell signaling that are only partly understood
and cannot be reproduced using in vitro systems. For studies of mechanisms of cell
segregation and border formation, the project uses cell culture and computer
simulations.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

The number of animals used is minimised by application of incisive techniques that
include transient knockdown of specific genes, generation and use of mutant lines,
use of sophisticated transgenic methods to achieve temporal or spatial regulation of
expression, and use of fluorescent reporter expression in the eye to reduce need for
genotyping of transgenic lines. The number of animals used is determined by the
need to achieve statistical significance in the results. The majority of experiments
involve transient alteration of gene function in wild type embryos and are not
Regulated Procedures.

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

Zebrafish is the organism chosen for the project as it is amenable for targeted gene
manipulation and generation of transgenic reporter lines, and the transparency of the
embryos enables live imaging of cells. Specific questions are addressed by assays
using established cell lines in cell culture in combination with computer simulations;
the results of these studies enable refinement of the experiments in zebrafish.
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PROJECT 37

NON-TECHNICAL SUMMARY (NTS)

Project Title Influenza in small animal models

Influenza, Antigenicity, Ferret, Transmission,

ey s Vaccines
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;

(b) translational or applied research with one of the following aims:

Yes : : . :
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (iif) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NoO (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The first aim is to generate panels of post-infection or hyperimmune ferret antisera
with which to examine the antigenic characteristics of circulating influenza viruses of
humans and animals and to analyse the antigenic characteristics of viruses for use in
influenza vaccines. Other aims are to use ferrets to examine the transmission of
animal or zoonotic influenza viruses between ferrets, and to examine the efficacy of
new influenza vaccines and antiviral medicines.

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)?

Influenza vaccines are made to be most similar antigenically to the viruses in
circulation. The use of small animals in which to generate the antisera and ensuring
a close antigenic relationship between the vaccine and the circulating virus are
critical to this and ferrets are the best small animal to use. Ferrets are also the best
small animal for the study of the sensitivity of virus to experimental vaccines, new
medicines and estimation of the threat from animal influenza viruses.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Up to 450 adult ferrets are proposed to be used for these studies over five years.

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?

It is possible that some of the experimentally infected ferrets will develop severe
illness, for example with zoonotic influenza viruses such as H5N1 and H7N9 avian
influenza viruses. Seasonal human influenza infection of ferrets is generally not
severe. All experimentally infected animals will be monitored during the experiments
and thy will be treated with antiviral medicines when infection is deemed to be
severe.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The response of the ferret to infection with influenza viruses is remarkably similar to
that observed in humans: disease signs are similar, transmission is similar and the
immune response to infection is similar to that seen on infection of naive human
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subjects. Therefore the ferret is considered the best small animal model of human
influenza.

Alternatives to ferret antisera for assessing virus antigenicity are continually
considered, e.g. mouse or human monoclonal antibodies. Mouse monoclonal
antibodies are inferior to the polyclonal antibody response of a ferret to infection with
influenza viruses for the characterisation of the antigenic properties of emerging
influenza virus isolates. The suitability of human monoclonal antibodies to
complement post-infection ferret antisera is a topic of our recent and current
research and future research plans.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

The number of ferrets to be used is not large. The number reflects the number of
new sera (or replacement sera) used each year raised against reference influenza
viruses. Over the past two years post-infection ferret sera against on average 55
new reference viruses have been produced each year.

Experiments to monitor transmission between ferrets also use small numbers of
animals. The results of evidence of transmission between ferrets, particularly by
respiratory droplets, is a key parameter of the risk assessment that a novel virus
might have human pandemic potential.

Experiments to carry out investigation of the likely effect of vaccination or the efficacy
of antiviral medicines in vivo, complement in vitro assays. It is anticipated that these
studies will be carried out only when a novel influenza virus emerges that is
considered to be a particular risk to humans either as a severe zoonotic infection or
as a potentially human pandemic virus.

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

The ferret has been the small animal model of choice for influenza virus work since
the virus was first isolated in ferrets in 1933. The dynamics of the ferret infection and
the ferret’s response to infection are very similar to those seen in humans. Other
alternative species that may be suitable include monkeys and, for some
experiments, guinea pigs but the ferret has a long history of very satisfactory use
with influenza viruses that infect humans. Following infection ferrets will be
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monitored daily and antiviral medicines will be used should severe disease signs be
observed.
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PROJECT 38

NON-TECHNICAL SUMMARY (NTS)

Project Title Evaluation of Biotherapeutics for Paediatric Cancers
Key Words Adoptive transfer, Vaccination, Cancer, Paediatrics
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

Yes

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

This project is designed to improve understanding of how immune based therapies
can be employed to effect responses in human solid cancers. Although cure rates in
childhood cancers have improved dramatically over the last 20 years with the
introduction of multimodality therapies incorporating systemic chemotherapies, there
remain certain recalcitrant solid tumours with very poor prognosis. Our research is
primarily focussed on high risk childhood brain and nervous system cancers as well
as high risk leukaemias. In high-risk neuroblastoma, patients have widespread
metastatic disease but with 1 year of intensive and painful multimodality treatments,
long term cure remains less than 50%. More recently, significant improvements in
disease control have been achieved through the introduction of immunotherapy
(monoclonal antibodies). In high risk childhood brain tumours essentially no progress
has been made in treatment in the last 40 years. Current research priorities are to
identify more targeted therapies using antibodies and genetically modified cells of
the immune system

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)?

Through this work, clinical trials of experimental immunotherapy in children with
cancer are designed and refined prior to the treatments being given to patients.
Immunotherapy works by manipulating the relationship between the tumour and the
host organism’s response against it. It is essential therefore to understand this
relationship and how it can be manipulated using experimental systems with normal
immune systems. Therefore our research largely uses mice with normal intact
immune systems because the great similarity between mouse and human
immunology. Where possible experimental proofs of principle are performed using
human cells and cell lines before exploring whether similar experimental
manipulations have the desired effects in the animal model. To achieve these aims
mice will with small tumours will receive treatments for the tumour through injection
of drugs or cells. Mice may suffer toxicity from the treatments or the tumours
themselves but experiments are terminated if tumour growth exceeds nationally
agreed limits or if there is evidence of animal ill health.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Approximately 2,600 mice over 5 year period. This number includes approximately
400 mice derived from breeding which do not have harmful mutations (by chance)
and are unlikely to be used in any of the listed protocols. Mice are selected as they
are the organism most suited to evaluation of immunotherapy for cancer; many
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similarities between mouse and human immune systems and similar patterns of
tumour growth and responsiveness.

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?

Mice are kept in cages of between 5 and 10 animals provided with bedding, feed and
water by bottle. Some mice will develop spontaneous tumours and used in
evaluation of tumour biology as well as efficacy of immunotherapy interventions
Animals will be dosed by injection of tumour cells or therapeutics agents by injection
of small volumes of liquid (normally maximum of 0.3 of millilitre). These injections
can be under skin into muscle and into the abdominal cavity. In studies of some
brain tumours there may be injection into the brain through an existing small hole in
the skull, or into the kidney. For kidney injections mice will be anaesthetised under
general anaesthesia and a small incision made in the flank to gain access to the
kidney. A small volume of tumour cell solution is injected under the capsule of the
kidney. The skin will be sutured after the operation which lasts 10 to 20 minutes. For
injection of tumour cells into the brain, mice undergo general anaesthetic and a rigid
frame holds both mice and syringe in place to allow consistent administratin of
accurate volume of tumour cells into identical positions. Mice will develop tumours
that reflect the human (childhood) counterparts and will be administered agents to
reduce tumour growth. The procedures used in each tumour-bearing animal include
the administration of drugs or cells to induce tumour shrinkage. These are usually
administered by injection under the skin or into the abdominal cavity using a small
needle and small volume of fluid. . Mice are held in position for these procedures,
which are given without anaesthetic and take only a few seconds to administer. Mice
will also undergo periodic bleeding to assess response to therapies or to evaluate
tumour growth. For this the mouse is usually not anaesthetised although where
possible blood tests will be taken during a general anaesthetic administered for other
reasons (for example for tumour imaging). The bleeding procedure invoves
placement of the mouse in a restraining tube and placement of a needle in a vein at
the base of the tail. The procedure takes only one or two minutes. Similarly this talil
vein injection can be performed using identical technique to administer tumour cells
or anti cancer drugs or cells. Some mice will also undergo imaging of tumours. This
involves a general anaesthetic to keep the very still whilst being place in an imaging
machine. At the end of the experiment or if there is uncontrolled tumour growth or
side effects of treatment, mice will be killed.

Application of the 3Rs

Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives
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Replacement

Non animal alternative are used for initial confirmation of likely efficacy of an
intervention/therapeutic to be evaluated. However the capacity of the intervention to
overcome the barriers presented by the intact tumour system is the major
impediment to the development of effective immunotherapies. Currently animal
models are the best models of the tumour microenvironment that are likely to be
reflective of the human counterpart

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

1) Experiments are designed so that initial dose finding experiments give an initial
indication of potential of a therapeutic intervention to show efficacy. These
preliminary experiments allow predictive calculations to be made that will show the
minimum number of animals per treatment group are likely to give a highly significant
result that does not need to be repeated.

2) Where possible non-invasive imaging of tumours and infiltration of transferred
cells into the tumours is used; this makes it possible to make assessments at
numerous time points in a single animal thereby greatly decreasing the total
numbers of animals needed for a full data set to be obtained

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

Mice are the only species to be used. They have an immune system that is very well
characterised and highly homologous to the human counterpart, which makes them
an ideal species for evaluation of biotherapeutics.

Disease models are of four main types; 1) mouse tumour cell lines implanted in mice
with intact immune systems , 2) transgenic (genetically modified) mice with
spontaneously occurring tumours in the context of an intact immune system, 3)
human cell lines injected subcutaneously or intravenously in immunodeficient mice
and 4) human primary neuroblastoma cancer stem cells injected into the kidney
capsule which reflects the normal site of tumour growth in the human situation. Each
model has advantages and disadvantages in terms of similarity with the human
disease and therapy counterpart. The use of human primary cancer stem cells has
particular advantage that the activity of the patient’s own cells against their own
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tumour can be evaluated. In each experiment the approach that is best suited to
provide relevant information for human disease with least animal harm will be
selected.
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PROJECT 39

NON-TECHNICAL SUMMARY (NTS)

Project Title Phenotyping of glucose metabolism

Key Words Metabolism; diabetes; glucose homeostasis; obesity.
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

No : . . .
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Diabetes, obesity and cardiovascular disease have become major health problems
with very significant costs to the individual and society. To improve the health of
individuals and reduce the burden of diseases linked to diabetes and obesity we
need to achieve a greater understanding of the mechanisms that underlie these
conditions. It is becoming increasingly clear that the mechanisms involved in
regulating glucose and energy metabolism also play much wider roles in cells and,
for example, are linked with immune and stress response systems as well as with
the development and treatment of diseases such as cancer. As a result, research
groups working in apparently distant fields of science are increasingly finding effects
of their candidate gene or protein of interest on whole body glucose or energy
metabolism. This then leads them to think as to why this might be important and
whether new treatments could emerge from a better understanding of these effects.
However, these science groups are often highly specialised in one area and not
skilled in the study of glucose and engery metabolism. In addition, even groups that
study diabetes and obesity are rarely trained in the highly technical procedures that
are required to conduct detailed characterisation (phenotyping) of rodent models.

The purpose of the [REDACTED]is to provide an in vivo laboratory with state-of-the-
art equipment and highly skilled technical staff to perform studies in collaboration
with other investigators. This would also ensure that the most refined experimental
procedures were carried out, using the minimum number of animals and producing
scientific data that are robust, highly informative, and allow for comparison between
different research groups. A step-wise approach will be adopted in order to ensure
that interventions are only as invasive as can be justified. In the first step,
collaborators will be expected to have authority on their own project licences to
provide prelimary evidence that metabolic phenotyping is warranted, (e.g. raised
fasting glucose level or unexpected obesity). Only when these first line tests are
significantly different from “normal” will procedures under this licence be invoked.
Metabolic phenotyping involves a number of potential procedures ranging from
simple assessment of blood glucose or body weight to detailed glucose clamp
studies which require insertion of long-term catheters into blood vessels under
general anaesthesia. All are conducted under sterile conditions and use
standardised protocols, with full attention to pain relief and avoidance of stress. The
ultimate aim is to provide detailed information to investigators about the role played
by their candidate gene/protein in glucose and/or energy metabolism which may lead
to the future development of new therapies.
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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)?

This project aims to help investigators study new rodent models in the context of
human diabetes and or obesity and that will lead to an improved understanding of
these complex diseases. Through provision of a focus of technical and scientific
expertise, investigators are able to access individuals who can help with study
design relevant to the questions they ask. This along, with the ability to perform
highly complex procedures reduces the likelihood of inappropriate or unnecessary
studies thus reducing the number of animals required for a given investigation. In
addition, expertise in performing the metabolic studies ensures that fewer animals
are required to adequately study a given parameter (e.g. glucose clamp study). The
information taken from these studies offers the chance of developing new therapies
derived from the work of investgators in many centres focused who focus on
diabetes and metabolism but also those focused on other areas such as
inflammation and cancer.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Rats and genetically altered mice will be studied in this proposal. Approximately
4000 mice and 1000 rats will be bred, of which 2000 (mice) and 750 (rats) might
undergo further regulated procedures, over 5 years.

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 genetic alterations themselves are not expected to cause adverse effects but
may influence whether the mice become diabetic (e.g., after being fed a high-fat
diet). Regular observation and recording of clinical condition, blood glucose and
body weight, ensures that all animals are monitored closely. A number of procedures
are described in the license for which expected adverse effects, refinement controls
and humane end-points have been clearly described and are intended to ensure that
animals are monitored closely. All procedures are of the mild or moderate category.
On completion of metabolic phenotyping studies animal are killed humanely and
tissue may be taken for biochemical analysis.

Application of the 3Rs
Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Collaborators will be expected to have established robust hypotheses (from in vitro
studies or their own work with animals) about the role of glucose/energy metabolism
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or cardiovascular function in the systems they study. Because of the complex
interactions both between and within several organs (e.g. fat, muscle, liver,
pancreas. CNS) it is impossible to fully model whole body glucose/ energy
metabolism, cardiovascular and endothelial function completely in vitro. Rodents
have been chosen for our studies because this species has been extensively used
as a model organism in the understanding of human metabolic diseases.
Importantly, gene targeting technology and dietary manipulation is widely available
for the mouse and thus allows investigators to precisely establish the relationships
between genes and biological processes.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

The decision path will involve animal numbers determined by appropriate power
calculations at each experimental stage. Only if these showed significant deviation
from expected values would other studies be carried out. All studies will be
performed by experienced members of staff following standardised protocols. This
will ensure minimal variability and maximal consistency and reliability, thereby
reducing the number of animals required to achieve meaningful data.

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

The decision path involves an escalation of intervention, but the more invasive steps
will only be followed when there is good evidence that the scientific value is high.

The insertion of chronic vascular catheters will be performed under general
anaesthesia by highly skilled surgeons who have several years of experience in this
complex technique. Careful post-operative monitoring and pre-emptive and post-
operative analgesia will be in place to ensure minimal suffering. The catheters allow
for painless blood sampling in an awake, unstressed and unrestrained animal,
crucially important if the clamp experiments are to be robust and meaningful. The
data gained cannot be obtained using terminally anaesthetised models.

Metabolic phenotyping means that multiple procedures may be performed in any
single animal. This greatly reduces the number of animals required. In the unlikely
event that an animal shows distress during the phenotyping protocol, it will be
removed from the study and euthanized. The event will be discussed with the NVS in

164



order to identify whether modifications are required to minimise reoccurrence of the
issues identified.

All testing will be performed by experienced members of staff, following standardised
protocols thereby minimising variability and ensuring that the data produced is of a
high quality and reproducible.
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PROJECT 40

NON-TECHNICAL SUMMARY (NTS)

Project Title Improving Welfare of Farmed Pigs

Key Words Pigs, Welfare, Behaviour, Stress, Physiology
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

No

No

No

Yes

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Commercial pig production can result in a variety of challenges to pig welfare. We
use behavioural and physiological indicators of welfare to investigate the causes and
consequences of these challenges.

Specifically we seek to 1) Understand how early life environments affect immediate
and longer term welfare and other outcomes for piglets. 2) Improve prevention and
prediction of tail biting, and 3) Understand how social stress impacts on welfare and
influences gut health through changes to populations of micro-organisms, such as
bacteria, living in the gut.

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)?

Our research leads to: i) guidance on best practice for pig breeders, pig producers
and veterinarians, or ii) new technologies or technigues to be used on-farm iii)
evidence base for policy makers and assurance schemes devising rules and
recommendations for keeping pigs. Farmed pigs benefit through improved welfare,
and this is seen as a benefits by citizens and consumers; pig producers may benefit
through more efficient production with fewer loses (e.g. piglet mortality).

What types and approximate numbers of animals do you expect to use and over what
period of time?

Commercial breeds of domestic pig will be used, varying in age from neonates to
mature adults (depending on the study). An individual study may involve as few as
20-30 pigs or as many as 1200 (expected total over 5 years no more than 1780).

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?

In early-life studies pigs will undergo physiological and behavioural data collection
where some of the protocols may cause some acute periods of pain (e.g. tagging for
tissue collection) or distress (e.g. restraint for tissue collection, negative stimulus in
conjunction with behavioural testing). Procedures will only be carried out by trained
or supervised staff and where necessary appropriate pain relief will be administered.
Clear end-points are in place for behavioural tests that involve periods of solitude,
restraint or the application of a negative stimulus (e.g. restraint). In tail biting studies,
tail biting outbreaks are expected, and lead to tail injury and infection risk. Pigs will
be closely monitored and when an outbreak occurs, affected pigs will be immediately
removed for appropriate treatment (e.g. analgesia, antibiotics) to enriched housing,
and monitored to ensure that no further tail biting occurs. Pigs which have
experienced no lasting adverse effects, or have recovered from earlier adverse
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effects (e.g. healed tail injuries) will remain at the establishment until they reach
slaughter age. Pigs with total tail loss or signs of secondary infections will be
humanely euthanised. For gut health studies, pigs will be humanely euthanized for
collection of tissues. In social stress studies, pigs reared under commercial stocking
density, and mixed with unfamiliar animals may experience stress and injury as a
result of aggression. Any severely bullied pigs will be removed from the pen and any
injured pigs will be appropriately treated or euthanized on the advice of the NVS.
During isolation for behavioural testing, some individuals may become stressed and
continually try to escape- these pigs will have their test ended and returned to their
home pen.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

We aim to inform on the welfare of pigs kept in commercial situations and no
alternatives exist. The welfare problems we study require the whole living animal to
be studied (e.g. to record behavioural responses), and non-animal alternatives are
not available. Making use of the literature on behavioural and physiological
responses in pigs and other mammals (as model species) will ensure that we build
on existing knowledge and develop focussed hypotheses before beginning animal
studies in the pig. We also carry out various studies which are positive or neutral for
the pigs, so are not regulated. These studies are part of our larger body of work
which informs the regulated studies.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Animal use will be reduced by using efficient experimental designs incorporating
factorial design, blocking and randomisation, and by minimising animal numbers by
using power analysis based on previous similar studies where information is
available. Our studies are reveiwed by an independant statistician.

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.
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Refinement

Studies of pig behaviour and welfare require the use of pigs. We use a number of
refined methods developed over the years. For example, where possible: pigs are
habituated to handling prior to behavioural testing, saliva sampling rather than blood
is used, and ear tissue collected for DNA as part of routine ear tagging for 1D
purposes. Pigs are closely monitored when negative outcomes are expected (e.g. in
studies of tail biting) so that they can be treated as soon as possible. Analgesia will
be used to control pain in all studies where this is expected.
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PROJECT 41

NON-TECHNICAL SUMMARY (NTS)

Project Title Viral and non-viral gene therapy

Cystic Fibrosis, Haemophilia, Pulmonary alveolar

Key Words proteinosis, Gene Therapy, Cell Therapy, Thrombotic

thrombocytopenic purpura

Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

Yes

No

No

No

(a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
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improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

We are developing novel treatments for a range of diseases that currently have
insufficient treatment options and are affected by high treatment burden and/or pre-
mature mortality. These include cystic fibrosis (CF), alveolar proteinosis, thrombotic
thrombocytopenic purpura and haemophilia.

Over the last 20 years [REDACTED]which showed that gene therapy can stabilise
CF lung disease. However, we have to further improve the efficiency before gene
therapy can be licenced as CF drug.

[REDACTED]gene transfer to the lungs and nose of mice can lead to protein release
from the lungs and nose into the blood. This data opens the possibility of using the
lungs as factories for proteins required in the blood.

For example we envisage to produce FVIII, a protein that is lacking in haemophilia
patients, in the lung.

Importantly treatments for haemophilia are currently suboptimal and many patients
don’t have access to regular treatments.

Furthermore, we aim to produce ADAMTS13, lacking or deficient in TTP
individuals, in the lung of acquired TTP mice or ADAMTS13 knockout mice.
Currently TTP individuals have a high treatment burden and rely completely on
donor plasma which is associated with high morbidity.

[REDACTEDY]lung gene transfer leads to production of secreted protein in the lung.
This data opens the possibility to apply our gene transfer vectors to a wide range of
other lung disease including pulmonary alveolar proteinosis (PAP). PAP patients
suffer from lipid accumulation in the lung and currently no good treatment options
exist.

In addition to applying the gene transfer agents directly to the lung we will also
assess if cells that have been gene corrected outside the body can be reimplanted
into the lung and lead to efficient production of therapeutically relevant proteins.

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)?

The development of new therapies may significantly improve survival and quality of
life in patients with cystic fibrosis, haemophilia, TTP and pulmonary alveolar
proteinosis
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What types and approximate numbers of animals do you expect to use and over what
period of time?

Mice and rats. We predict to use approximately 2500 mice or rats per year, but
actual numbers will vary depending on the phase and the success of the individual
projects.

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 vast majority of our procedures are mild (>90%) and will not cause severe
adverse effects in the animal. The cystic fibrosis knockout mouse can suffer from
intestinal problems, although we will use “gut-corrected” CF mice that do not suffer
from intestinal disease. Some mice may be treated with pathogens know to cause
lung diseases (eg Paseudomonas aerugiosa which is a common pathogen in cystic
fibrosis patients). Some of our infection models may suffer from lung inflammation
which may lead to adverse events such as weight loss and reduced mobility which
will be carefully monitored and minimised wherever possible by using the lowest
suitable bacteria dose. To assess the efficiency of new treatments for haemophilia it
is important to quantify whether blood clotting time is reduced after gene therapy.
The assay can only be done in living mice, because it requires complex interaction of
many proteins involved in blood clotting which cannot be mimicked in other models.
Haemophilia mice suffer from prolonged bleeding time. Adverse effects may include
prolonged blood loss. This will be mitigated by quantifying blood loss and terminating
the experiment if blood loss reaches a defined threshold. The mouse model for
pulmonary alveolar proteinosis (PAP) has near normal life expectancy, but shows
lipid accumulation in lungs, but not in other organs. We do not expect any significant
side effects in this model. Treatment of PAP with a gene transfer vector may
exacerbate the symptoms, but as described above this will be carefully monitored
and acted upon appropriately. Procedures will be carried out using non-recover
anaesthesia or allow animals to recover from anaesthesia as appropriate. We have
no direct experience yet using a tail tip assay to monitor blood clotting time in
haemophilia mice, but have and will further seek advice from collaborators. Based on
available information we expect that an effective blood clot will form and bleeding will
recede within 10 min. However, until we have gained more experience we will
perform these procedures under general anaesthesia without recovery. At the end of
the experiments animals will be humanely killed.To assess the efficacy of gene
therapy for TTP, a living animal must be used to understand the complex interplay of
proteins and cell types contributing to haemostasis and thrombus formation.
ADAMTS13 knockout mice and acquired TTP mice are healthy and have normal
clinical symptoms, except for when challenged with ultra-large VWF which induces
TTP-like symptoms in the mice. These mice display changes in behaviour and a
range of haematological symptoms which can be detected through blood sampling,
histological analysis and observations. Successful treatment will prevent onset of
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these symptoms and restore ADAMTS13 expression. According to literature, mice
will revert to normal behaviour and clinical symptoms within 3-14 days following TTP
induction. Following TTP induction, mice may exhibit severe symptoms, despite not
being reported previously, thus animals will be monitored twice daily for 14 days or
until mice return to normal behaviour and humanely euthanized in the event of
severe symptom presentation.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Over the years we have learnt that the efficacy of gene transfer to the lungs can only
be assessed in an intact organism because extra- and intracellular barriers and
importantly inflammatory and immune responses cannot be reliably mimicked in cell
culture systems despite our extensive attempts. However, we have access to several
human lung ex vivo models including freshly extracted airway cells and cells grown
at an air liquid interface which we utilise in parallel to working with mice. We are also
aware of a more recent

model, which involves growing airway cells and blood vessel cells on smallchips
which we may be able to utilise when more widely available.

In ADAMTS13 knockout mice, there are no clinical symptoms unless the disease is
induced through administration of ultra-large VWF protein. This stimulus is required
to trigger TTP pathogenesis which closely recapitulates how TTP individuals need a
second vascular insult to trigger an acute TTP episode. These acute clinical
symptoms cannot be reproduced in an in vitro model, however prior to using mice,
gene transfer will be established in in vitro and ex vivo ALI models.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

We use inbred strains wherever possible as inbred animals are effectively identical
which reduces experimental variability and minimises humbers of animals used. We
seek statistical advice to ensure experiments are appropriately designed to achieve
research objectives with the minimum number of animals. We will breed “on
demand” to avoid over-breeding. To reduce bias and confounding factors animals
will be randomly assigned to

treatment and control groups at the start of an experiment. In addition,
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wherever possible, the person conducting the measurements will be “blinded”
i.e will not know what treatment the animals has received.

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

There is no natural animal model for CF, but a mouse model has been generated
using standard gene knockout technologies. The cystic fibrosis knockout mouse can
suffer from intestinal problems. However, we will use a “gut-corrected” CF knockout
mouse which has the CF ion transport abnormalities in the nose, but is otherwise
healthy and normal. The mice do not have the characteristic CF gut disease, are not
runted and do not suffer from increased mortality.

There is a naturally occurring haemophilia A dog model, but this model is unsuitable
for early phase research. Haemophilia knockout mice are available and will be used
for part of this research.

ADAMTS13 knockout mice are available with a range of genetic backgrounds. For
this investigation the mildest genetic background and method for TTP induction has
been selected in order to reduce suffering whilst still being able to gain meaningful
and clinically relevant data. Mice will be humanely killed if, or as soon as treatment is
seen to be ineffective in order to reduce unnecessary suffering.

Wherever possible we will use non-genetically modified mice.

Animals will be closely monitored following procedures and killed immediately using
a humane method if undue suffering is likely and cannot be prevented by veterinary
intervention. Procedures will be carried out under anaesthesia wherever feasible.

Wherever possible, we will be using in vivo bioluminescent imaging, a technique that
allows repeated assessment on gene transfer in the same animal over time. This will
reduce the number of mice required.
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PROJECT 42

NON-TECHNICAL SUMMARY (NTS)

Characterisation of anti-inflammatory virulence

Project Title determinants;- role in bacterial persistence, gastric

cancer and secondary infections.

Immunosuppression, H. pylori;, S. Typhimurium,

ey ol Microbiome
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;
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(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

H. pylori and S. Typhimurium are bacterial pathogens that cause chronic infections
by suppressing host immune responses. Here, we focus on a family of bacterial
proteins, common to both H. pylori and S. Typhimurium, to understand how they
suppress certain cells of the immune system, thereby facilitating chronic infection.
Furthermore, we aim to study how H. pylori infection in the stomach affects the
diversity of bacterial species in the intestine (by analysing faeces) to understand the
mechanisms underlying the epidemiological link between H. pylori infection and
protection against intestinal diseases, such as IBD.

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)?

Studying bacterial proteins, which are able to suppress certain cells of the immune
system, may reveal novel drug targets for the treatment of chronic bacterial
infections. Furthermore, understanding the mechanism of how these proteins
stimulate anti-inflammatory signals from dendritic cells and/or T cells, will reveal
novel structural determinants which can mediate immunosuppression. This may
provide the rationale for drug design of novel anti-inflammatory therapeutics, which
can be used to tackle auto-immune disorders such as asthma and IBD.

What types and approximate numbers of animals do you expect to use and over what
period of time?

All of the studies proposed in this licence will use mice as the chosen model. The
numbers of mice to be used in the next 5 years will be approximately be between
2500

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?

For immunisation studies, the most severe adverse effect is anticipated to be a local
inflammatory response to the immunised antigen of interest, only expected to reach
a moderate level of severity. After the immunisation, mice will be subjected to
schedule 1 and organs harvested for further study. For H. pylori infection, no
expected morbidity or mortality is expected in response to the infection. These
experiments are only likely to lead to a very moderate level of severity. Mice will be
terminated at relevant time points via a schedule 1 method and organs harvested for
further study. For S. Typhimurium infections, mice are carefully monitored for signs
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of infection as per the protocol above. The most severe clinical sign will be a weight
loss of more than or equal to 20% of their starting weight, at which point mice will be
humanely killed. Mice are only expected to reach a moderate level of severity for
these experiments. After schedule 1, organs are harvested for further study

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

In vivo, adaptive immune responses to bacterial infection develop through the
interaction of multiple cell types including one or more DC subsets, T cells and B
cells. We, and others, have repeatedly shown that these interactions in vivo are not
fully replicated in vitro. Furthermore, we concurrently assess the response to the
same antigen in multiple sites of the mouse (e.g. stomach, intestine, spleen, MLN
and lungs). This is not possible in vitro nor in lower order animals (they lack an
adaptive immune system) and therefore such approaches are unsuitable for this
project.

In order to study the gastric mucosal immune response to the infection, and how it
influences the community of bacteria in the intestine, we require intact
gastrointestinal systems. Mice provide an established and verified means of studying
immunity with tractable systems that allow detailed analyses of these complex
environments.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Each experiment requires a written protocol giving full details of the experimental
aims, a description of each group, including numbers, treatments and possible risks
associated with the procedures used. This allows others to share experiment tissues
etc post-mortem, reducing experimental numbers or permitting use of the same
experiment to answer multiple objectives. For instance, after experiments are
concluded, tissues such as the spleen are often sectioned for immunohistology and
archived. This archived tissue can be revisited by other workers at a later time.

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.
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Refinement

Mice are an appropriate model as their immune systems share many similarities to
those of humans including lymphoid organization and cellular populations (e.g.
lymphocytes, DC). GA mice will be used throughout this project and provide a well-
established means to study the immune system. Our experimental protocols are well
established and published and have been carefully developed to identify the earliest
time-points after the lowest bacterial dose to give biological meaningful results, with
the minimal number of interventions (injections etc). For new protocols we work
closely with[REDACTED] to refine the techniques to minimise any suffering that
might otherwise occur.
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PROJECT 43

NON-TECHNICAL SUMMARY (NTS)

Project Title Cellular basis of neurodevelopmental disorders

Synapse, neurodevelopmental, autism, brain,

Key Words intellectual disability
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Developmental disorders of the brain (neurodevelopmental disorders) are often
accompanied by autism, intellectual disability (ID), and epilepsy. These disruptions
can be severely limiting, and there is an increasing diagnosis of neurodevelopmental
disorders, autism and ID in the UK population.

The objectives of this project are to identify biochemical pathways that are disrupted
in the brains of animal models of neurodevelopmental disorders, and to test new
treatments to correct these disruptions. [REDACTED] has shown that the translation
of genes into new proteins (protein synthesis) is abnormal in the brain cells of mouse
models of autism and ID. Much of this research has been done on animal models of
fragile X syndrome (FXS), the most common single-gene cause of ID and autism.
Abnormalities in signalling pathways that regulate protein synthesis (i.e., the ERK
and mTOR pathways) seem to contribute to learning deficits and seizures in these
animal models. Importantly, there is evidence that drugs which target these
pathways can correct problems in animal models, and some have shown promise in
trails with FXS patients.

This project will look at new ways to target the signalling pathways controlling protein
synthesis, and find new targets for treatment by further investigating the biochemical
disruptions seen in animal models of FXS and related disorders. We are particularly

interested in identifying signalling mechanisms disrupted downstream of NMDA-type
glutamate receptors.

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)?

The major benefit of this research is the identification of new drug treatments for
patients with autism-associated neurodevelopmental disorders such as FXS.
[REDACTEDY]identified novel therapeutics that target key biochemical disruptions in
animal models of FXS and related disorders, and these are currently being
investigated in clinical trials. The goal of this project is to identify new and potentially
better treatments for patients with FXS and other autism-associated
neurodevelopmental disorders. The prevalence of autism and ID in the UK is
approximately 1%, and thus the number of people benefitting from this work is
significant. This research will also contribute to our knowledge of how the brain
functions at the cellular level, which will be beneficial for the neuroscience research
community.

What types and approximate numbers of animals do you expect to use and over what
period of time?
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It is estimated that approximately 15,000 mice and 5,000 rats will be required over
the 5 years of this licence.

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?

We will breed animals with disruptions in genes that have been linked to
neurodevelopmental disorders. We do not expect these animals to suffer any
adverse effects from these genetic alterations. The animals will be killed by humane
methods and their tissues used after their death to study biochemical and
electrophysiological changes of interest. In some cases animals may be given drugs
to study the effects on biochemical/electrophysiological changes but it is not
expected that this will cause any adverse effects other than mild clinical signs (such
as decreased appetite or lower levels of activity). In some cases, we will test animals
for their performance on learning and memory tasks or test them for audiogenic
seizures. This will be necessary to reveal potential benefits from our drug treatments.
Some of the learning tasks will involve giving a food reward to the animals, and they
should not experience any adverse effects other than mild clinical signs. Other
learning tasks will involve inducing a memory by delivering a mild foot shock, which
may cause moderate discomfort from the stress involved in the delivery of the
footshock. In cases where seizures are tested, we will expose the animals to a loud
sound for up to 2 minutes, which may cause a moderate amount of discomfort. In all
testing, attempts will be made to minimize discomfort to the animals (i.e., using the
minimum loudness of sound to reveal seizures), and they will be humanely killed at
the end of the experiment.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

This project requires biochemical and electrophysiological study of the mammalian
brain, as well as investigation of complex behaviours. To date, experimental
systems that allow this are limited and must involve the use of vertebrate animals.

Most instructive information about the mechanisms of synaptic plasticity and learning
in neurodevelopmental disorders has come from studies of the intact nervous
system. While reduced in vitro preparations such as cell line and neuron cultures can
be used to assess certain aspects of cellular function, these do not faithfully reflect
the intracellular signalling and electrophysiological properties of an intact circuit.
Hence, the changes observed in those systems would be difficult to relate to the
behavioural changes we are assessing in mouse models of neurodevelopmental
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disorders. However, we will always use pre-existing RNA-seqg/proteomics databases
to investigate potential molecular/protein expression changes before performing new
experiments using animals.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

The proposed experiments will use the minimal number of animals needed to
produce robust, reliable information. Experiments will be performed according to the
ARRIVE guidelines. As such, genetically altered animals will always be tested
alongside unaltered wild type animals that are matched for age and gender, and
treated groups will always be compared to vehicle controls. Furthermore,
experiments will be performed blind to genotype by using a code (e.g., A or B) to
identify each animal. This code will be kept by a person who is not involved in the
experiment. Groups will be assigned in a randomised fashion.

Power analysis calculations will guide the necessary group sizes for all experiments.
For example, a power analysis (G*Power3.1 software) of previous data from a group
of WT and genetically altered mice used for a protein synthesis experiment can be
calculated as follows: WT mean=100, SD=16; KO mean=119, SD=21; Effect
size=1.02; If alpha=0.05, Group size for 80% power=17. Given these numbers, a
sample size of at least 17 will be required to find statistically significant effects.

For experiments involving brain tissue and brain slices, we will use material from
one animal for multiple experiments after the animal's death. In many cases, two
researchers prepare hippocampal slices from the same animal to perform their
experiments. In addition, multiple researchers use the same brain lysate samples to
perform Western blot experiments for proteins of interest. Nonetheless, this project
requires the maintenance of a significant number of animals because (1) multiple
behavioural and electrophysiological analyses will be performed, and each will
require a different cohort of animals; (2) each of these experiments will require the
use of at least 4 separate groups (i.e., WT vehicle, GA vehicle, WT drug and GA
drug); (3) as some genes of interest are carried on the X chromosome, it would not
be possible to compare female GA mice to female WT littermates. Thus, only male
mice could be used for these experiments; and (4) according to power analyses
performed on previous data sets, group sizes of at least 15-20 will likely be
necessary for all of the proposed experiments.

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.
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Refinement

A major goal of this research is to identify and correct neurological processes that
are disrupted in neurodevelopmental disorders using pharmacological and genetic
strategies. The use of the genetically altered mutant rodent models is critical to
investigating this question, because they effectively model human mutations that
affect brain function. In the majority of our studies, we will use genetically altered
mice in order to examine an intact mammalian nervous system. However, we will
also need to use genetically altered rat models because they will allow us to assess
more complicated cognitive disruptions that are difficult or impossible to observe in
mouse models. For example, in behavioural paradigms, rats are more flexible in
response to novel situations and have extensive social interactions - two domains
specifically affected in autism spectrum disorders. This is particularly true of
behaviours that depend on the prefrontal cortex (PFC), which is better developed in
the rat brain.

The animals in these studies will be cared for by trained staff within a well-resourced
and well-equipped modern animal facility that contains individually ventilated cages
(IVCs) and barrier systems to maintain specific pathogen-free (SPF) status/health.
Environmental enrichment will be provided.

All animals will be carefully monitored in the course of the experiments and if there is
any evidence of suffering greater than minor and transient or in any way
compromises normal behaviour they will be culled using schedule 1 methods.
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PROJECT 44

NON-TECHNICAL SUMMARY (NTS)

Project Title Zebrafish models of haematopoietic diseases
Key Words Zebrafish models of haematopoietic disease
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;

(b) translational or applied research with one of the following aims:

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
Yes safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The goal of this project is to develop new models of blood diseases (Diamond-
Blackfan anaemia (DBA), myelodysplastic syndrome (MDS) and acute myeloid
leukaemia (AML) and acute lymphoblastic leukaemia (ALL)), to further our
understanding of these conditions and rapidly identify much needed new treatments.
Most children born with DBA require life-long treatment and have an increased
likelihood of developing cancer. Blood cancers we are studying in this project affect
more than 5000 people in the UK each year and the mortality in adults remains
extremely high (around 50% will die within 5 years). Furthermore in children, the
treatment currently available result in life long toxicity. Better understanding and new
treatments for these conditions are desperately needed.

To achieve the goals of this project we will need to breed and generate zebrafish that
develop diseases that resemble the disease in people with DBA, MDS and
leukaemia. We will use these fish to study their developing blood system and the
onset of any tumours they develop. We will also use these models to identify novel
treatments for DBA, MDS or leukaemia by exposing the zebrafish to libraries of
different types of chemicals.

We have chosen to use zebrafish because we can utilise zebrafish embryos to
screen for chemicals that may be of therapeutic benefit in children and adults with
DBA, MDS or leukaemia and this is not achievable in any other living organism .
Each zebrafish pair produces up to 300 embryos per mating, and they have fully
functional blood system by 5 days of life. They are also transparent allowing us to
observe the effects of many compounds in the live animals that model these
diseases before they reach 5 days. There is no suitable cell culture system that
would allow this type of analysis in vitro. Cells from patients with these conditions or
volunteers will be used to confirm findings that we identify in zebrafish.

This project will provide valuable new zebrafish models allowing us to perform in vivo
screens to identify new treatments of DBA, MDS and leukaemia. Drugs and
mechanisms of disease identified from this project will improve our basic
understanding of disease biology and may even identify new therapeutic treatments
which could be used to treat patients in the foreseeable future. This is truly a realistic
goal to aim towards since chemical screens in zebrafish have already led to a clinical
trial of new drugs in patients receiving bone marrow transplants within 5 years of
undertaking a screen such as that described in this project.

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)?
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Developing effective animal models for specific blood disorders is crucial to
understanding the disease. Better understanding of the genes that lead to blood
diseases and progress in our ability to alter and track changes caused by loss of
these genes permit us to study disease in a more targeted way. In the recent past,
trialling new therapeutic molecules on zebrafish has sped up the process of taking
drugs to clinical trials considerably. The nature of the zebrafish as a model organism,
particularly in regard to its rapid development and quantity of embryos produced per
breeding pair, allows for a large cohort of drugs to be trialled in a short space of time
compared to other models.

What types and approximate numbers of animals do you expect to use and over what
period of time?

All the studies described in this project are undertaken on zebrafish. The majority of
studies will be undertaken on animals before the onset of independent feeding
during which time we do not believe they are able to experience discomfort. These
studies account for 8000 embryos per year. We expect that around 2200 adults per
year will undergo procedures, however the vast majority of these are breeding
procedures of animals that carry genetic modifications. Only 200 adult animals per
year will undergo procedures that may result in moderate harm to the animal.

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 majority of scientific procedures to be carried out on zebrafish are expected to
have no or mild effects on the animals because they are predominantly conducted
prior to the onset of independent feeding or under anaesthesia. Our goal is to
develop fish that develop diseases akin to those we see in humans. This is the
maximum amount of suffering we expect an animal to endure in this project is
moderate severity, this accounts for 200 adult fish in this project per year. However
this is the maximum amount of suffering we would anticipate. The actual number of
animals experiencing moderate suffering in the context of what we are doing is
around 10% of the animals undergoing these procedures (i.e. 20 fish per year). An
example of this would be that a fish may develop leukaemia as a result of loss of a
leukaemia gene and we may then treat that animal with a drug to assess whether
this improved the disease in that fish. Both the leukaemia and the drug may result in
some discomfort to the fish. Therefore they may experience adverse moderate
effects from this such as difficulty with energy levels/swimming (due to anaemia or
leukaemia). In the unlikely event that any animals show evidence that they have
experienced moderate harm they will immediately be killed using a licensed
technique that has been approved as being the most humane.

Application of the 3Rs

Replacement
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State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Where possible non-protected fish under 5 days of age post-fertilisation or primary
samples from patients will be used in the described project. We have consulted web-
based source to determine possible alternative strategies. Cell lines are unsuitable
for the work described because they carry a large number of mutations and thus are
likely to provide unreliable data.

We have also pre-screened substances where possible to show that small molecules
are unlikely to cause harm to fish before we use them.

Some of the conditions we are modeling are caused by an abnormality in a single
gene (e.g. Diamond-Blackfan Anaemia, DBA) . Importantly in this instance it is
extremely difficult to use patient material for experiments as most of them are
children, and the cells do not grow in the laboratory.

For our leukaemia studies our goal is to assess the biology and the effects of drugs
on fish carrying genetic alterations that predispose to or "drive" the development of
leukaemia. This is important because although a leukaemia may have many
mutations, they remain dependent of the presence of one or two specific “driver”
mutations that we are trying to target directly for new therapeutics. Therefore using
this very targeted screening approach that assesses the effects of drugs in the whole
animal provides an extremely rapid and specific method to find new drugs.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

The choice of zebrafish is because it is very easy to follow the effects of disease and
treatment with minimally invasive protocols. The animals are transparent during
development permitting us to visualise effects on blood development prior to the
onset of independent feeding. In order to study the development of leukaemias we
have a large number of genetically distinct lines of fish permitting us to study the
effects of individual genes and the interactions of several leukaemia causing genes
in combinations that are observed in patients. This means that our research involves
the maintenance of large numbers of adult fish. The majority of these fish are
maintained solely for the use in natural matings to produce eggs for our research
projects. Several factors determine the number of adult fish we need to

maintain. The first is that all of the genetically distinct lines of fish need to be
maintained as separate stocks. The different lines may contain mutations in different
genes that are being analysed or may contain transgenes (such as green fluorescent
protein) that allow us to track cells or manipulate gene function.

187



The second is to allow us to maintain fertility in this short-lived species. The third
factor determining the numbers of adult fish that we maintain is the research
demands placed on the specific line. E.g. those used for screening will need to be
bred more often to obtain sufficient eggs and therefore more adults will be required.

To reduce numbers of animals used, our fish stocks are made available to other
scientific personnel in order that only the necessary number of animals are
maintained for use in procedures at UCL fish facility (providing experiments are
covered by appropriate personal and project licenses). In keeping with this, great
efforts are invested in maintaining all adult stocks in peak breeding condition. This
ensures that we can keep the minimum numbers of fish required for embryo
production. To facilitate this, all stocks are well documented on our databases with
periodic assessment each month and detailed stocktaking performed by all personal
licence holders every three months. These procedures help to ensure that we only
maintain those fish required for our experimental research. In addition some projects
may be more active than others at certain times and we regularly assess the need
for maintaining lines and where possible store sperm for genetic mutations that we
are not actively using fish from.

This project also utilises a new way of rapidly generating animals with mutations that
minimises animal numbers by testing non-protected fish under 5 days of age post-
fertilisation.

We will also reduce animal numbers by employing transplantation methods to test
the effects of small molecules on leukaemia. In this way we will reduce the need to
generate transgenic or mutant animals that may or may not develop leukaemia and
may be more difficult to assess outcome of drug treatment.

Finally the work we have done validating human disease models in zebrafish will
continue to reduce the number of mammalian models needed to validate biological
findings or drugs.

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

Zebrafish are the ideal choice of species for this project because our aim is to utilise
zebrafish non-protected embryos prior to 5 days post fertilisation to screen for
chemicals that may be of therapeutic benefit in children and adults with DBA, MDS
or leukaemia is not achievable in any other vertebrate. Furthermore, while in some
instances mice are preferred because they more closely resemble human disease,
this is not the case for Diamond-blackfan anaemia and leukaemia also reflect the
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diseases seen in humans. We have refined the way in which we house single fish
that need to be isolated to track the development of disease by utilising new
equipment that permits single fish to be housed and fed while remaining on constant
water flow of our water system. In addition to continual water replenishment these
transparent chambers permit fish to visualise many other fish in the system
simulating social interactions that are preferred by this species.

189



PROJECT 45

NON-TECHNICAL SUMMARY (NTS)

Development of humanised mouse models for study
Project Title :
of cancer immunotherapy

Transplantation, Cancer, Treatment, Immunotherapy,

Key Words Safety
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;
(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

Yes : . . :
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (iif) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
Yes safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No .
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

No

(f) higher education or training for the acquisition, maintenance or
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improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Cancer is a leading cause of death in the UK and most developed countries. The aim
of this project is to refine and optimise novel models for the study of cancer cells and
their therapy. The study will specifically investigate the interaction of the immune
system with cancer cells and how the immune system can be manipulated to
eradicate cancer cells in a specific and safe manner.

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)?

The data generated by this study is essential for conducting human clinical trials on
novel therapeutic agents for cancer. It is anticipated that this programme of work will
validate innovative models for the study of cancer in the laboratory, which will enable
more efficient and patient-specific screening of anticancer therapies. It is also
anticipated that this programme will directly inform optimisation of novel anti-tumour
therapies that can eradicate tumour cells specifically and with improved patient side
effects.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Up to 8,900 mice will be used over a period of 5 years. Up to 775 rats may also be
used during this period.

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 majority (>80%) of the animals are not expected to show signs of adverse
effects that impact materially on their general well-being. No more than 20% of
animals are expected to show significant clinical signs as a result of the effects of
irradiation and restoration of the immune system, surgery or treatment with drugs.
Rarely the severity of these signs may be such that the humane end points may be
reached. Mice will be killed if they show signs of ill health, such as weight loss,
piloerection and hunched posture or inactivity. All animals will be humanely killed at
the end of the experiments.

Application of the 3Rs

Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives
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Replacement

The definitive examination of the efficacy and safety of anti-cancer drugs requires
examination in intact animals, including those with a competent immune system.
This is a necessary and pre-requisite final’ step for the clinical translation of these
cancer therapies and cannot be completed without animal experiments. Much of the
proposed work is carried in the laboratory and using human tissue only, thus
minimising the need for animal experimentation. Importantly, it is anticipated that this
work will lead to the refinement and optimisation of laboratory models of cancer
which can be ultimately used to replace experimental use of animals.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Only tumour models and therapies that are supported by compelling laboratory
experimental data will be investigated using animals. The studies are designed such
that many groups of animals will generate valuable data pertaining to tumour biology
as well as the efficacy and safety of therapies. Furthermore, some animals serve as
controls for more than one experimental group, whereas in other experiments, the
same animal can be used as its own control (for example, by being transplanted by
two types of cells). Randomisation and blinding will be used to minimise bias and the
total number of animals are significantly reduced by addressing all aims using the
sophisticated experimental design utilised in this project.

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

The models used are optimally suited to achieve the aims and objectives of the
study. We have refined the protocols and procedures for the generation and
maintenance of these mice to maximise the likelihood of the success of the
experiments and to minimise stress and harm to animals. The vast majority of the
experiments are designed such that the animals only experience minor discomfort,
and serious ill health or death is never an expected end-point.
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PROJECT 46

NON-TECHNICAL SUMMARY (NTS)

Project Title
developmental disorders, childhood, disease
Key Words mechanism, behaviour
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

Understanding and treating developmental disorders

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Over 20,000 children are born each year in the U.K. with developmental disorders
such as autism spectrum and rare intellectual disability disorders. For most, the
cause is unknown. Even when the genetic cause is known, treatments are rarely
available for these diseases. We aim to identify previously unknown causes of
childhood disorders, understand how damaged genes cause these disorders, and
test whether some might be treatable with medicines.

We aim to find which disorders can be treated, and communicate these findings to
the wider community, to encourage others to develop treatments for human patients.

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)?

Uncovering new genetic causes for developmental disorders will increase our ability
to diagnose these children, and provide better prediction for how a disorder might
progress, both leading to better patient care. Knowing the cause can also increase
interaction between patients with the same disorder (through patient networks), thus
improving quality of life. Understanding how gene changes cause the disorder can
give fundamental knowledge leading to better care and treatment. Testing whether
some disorders are treatable, and which drugs might be effective, will provide the
first steps towards potential treatments for specific disorders. This should lead to the
development of treatments for patients with these disorders.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Over a period of 5 years, we will use up to 25,100 mice for breeding. We will use up
to 7,500 mice for experimental procedures.

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 majority of animals used in these experiments will experience enriched, novel
environments throughout the testing period, which could result in mild and transient
anxiety when first introduced. Some animals, due to the genetic changes made to
mimic those seen in patients, may experience mild symptoms such as memory
problems, learning difficulties, and decreased sociability. Animals treated with
medicines may have side effects like loss of weight. The animals will be closely
monitored to look out for any adverse effect to avoid animal suffering. Some
experiments may result in mild, temporary weight loss. At the end of the studies, the
mice will all be killed using humane methods. Samples may be collected from them
for measuring the body's response to the gene changes they carry.
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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

Developmental disorders occur during the growth of the animal, and are by definition
a feature of multicellular organisms with specialised tissues. The outcome of these
disorders is typically a change in learning or behaviour. Using cells in a dish cannot
adequately reproduce this complexity, nor that of the brain. There are currently no
non-animal models that can capture this complexity without sacrificing the essential
concordance with the human disease. For this reason, it is necessary to use
animals for these experiments.

However, in parallel studies we are using human cells to try to replicate some of
what we see in animal models. If successful, this may lead to a future replacement
of animal experiments with ones using cells in a dish.

Reduction

Explain how you will ensure the use of minimum numbers of animals

Reduction

Whenever possible we intend to use mouse colonies that already exist, using
national and international repositories rather than create them ourselves. When new
colonies are needed, we intend to use a service that has specialist expertise, which
will reduce the number of animals used for generation.

The work is also carried out in a facility with strict environmental controls, so we
reduce the variation in our mice and therefore require fewer animals to find
behavioural differences.

We intend to carefully select the human disorders we will model, selecting ones that
are caused by a single copy of a mutated gene, and strong evidence that they cause
disease. This will mean we need to breed fewer animals to obtain enough of the right
type for our experiments, and are more likely to have a meaningful result.

By using previously published results that employed the same tests, we will carefully
plan to use the minimum number of animals sufficient to give us a statistically
meaningful result.

By sharing our data results with other researchers, we will avoid duplicated efforts
and reduce number of animals used globally. We will publish our findings in open
access journals to share results freely and publicly.
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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

Mice are a suitable species for this project because they have similar brains and
sensory systems to humans and display many of the same behaviours. Mice also
have very similar genomes to humans, so the majority of human genes we would like
to study exist in mouse. Mice are good at learning new tasks, so we can quickly
train them and detect any problems in learning due to the changes we make.

Because we want to be able to turn genes back on in adult animals, mice are
uniquely suited to these types of genetic manipulation through decades of related
research in mouse.

Mice are social animals, so in this project they will be group housed, except for
specific periods where single housing is required for scientific reasons. The mice are
provided with cardboard tunnels and nesting materials to facilitate normal
behaviours. The use of fun tunnels when handling will reduce the stress to the
animals when they are picked up or moved.

Some mice will be housed in special cages that automatically record their behaviour.
They will benefit from reduced handling.

When we use young animals, extra care will be taken to ensure maternal attention.
When drug treatments are undertaken, we will investigate what is already known
about the specific treatments in order to maximise beneficial outcomes. To maintain
the wellbeing of treated young mice, we may on occasion treat the mother, who will
pass the medicine through her milk to her pups.

We use a sophisticated database system for tracking the tests the mice have had
and for monitoring of health and welfare concerns. This allows live reporting on the
condition of every mouse, so that if a mouse is found to have a health problem, swift
decisions can be made about its welfare.

By considering size and age of animals, we will reduce the risk of fighting during the
pairing of non-familiar animals.
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PROJECT 47

NON-TECHNICAL SUMMARY (NTS)

Pathogenesis and prevention of infections by

Prajza Tl respiratory pathogens
respiratory infection, bacterial pathogen, vaccine,
ey s Streptococcus pneumoniae, pneumonia
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;

(b) translational or applied research with one of the following aims:

Yes : . . :
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (iif) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No .
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

No

(f) higher education or training for the acquisition, maintenance or

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

197



improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

This project will use mouse models of infection to investigate lung infections caused
by respiratory pathogens such as the main cause of pneumonia, Streptococcus
pneumoniae. The ultimate aim is to identify novel ways of treating or preventing
these infections. Lung infections are a major clinical problem worldwide — they are
the commonest cause of death due to bacteria, and one of the major causes of
death in children under 5. They are also very common in the UK, with pneumonia
causing about 65000 deaths per year. Pneumonia is particualrly common in the
elderly affecting about 1 in every 100 person over the age of 75 each year. However
at present we do not have good vaccines that prevent the common bacterial causes
of pneumonia in adults, and resistance to antibiotics is becoming commoner
amongst the bacteria that cause lung infections. It is not clear why some bacteria
such as S. pneumoniae often cause pneumonia whereas other closely related
bacteria such as Streptococcus mitis do not. This project will further our
understanding of what allows severe infections with respiratory pathogens to develop
and how they can be prevented, and will eventually lead to improved preventative
(including vaccines) or treatment strategies against these pathogens.

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)?

1. Improved understanding of why and how serious lung infections can occur 2.
Identification of potential targets for new antibiotics 3. Further development of new
vaccines that are able to prevent respiratory tract infections or pneumonia

What types and approximate numbers of animals do you expect to use and over what
period of time?

Solely mice - we will use between 200 to 500 mice per year over the 5 years of the
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?

Mice will be infected usually via inhaling micro-organisms under general anaesthetic
or by injection into the blood or peritoneal cavity. Depending on the experiment the
mice may have been vaccinated with potential vaccine candidates or treated with a
drug therapy prior to or after infection. In the majority of experiments, mice will then
be culled before severe infection develops and the response to infection analysed in
target organs such as the blood, lungs and spleen. These timepoint experiments
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only require small numbers of mice per group (5 to 10) and, because mice are culled
before severe infection develops, minimise any distress caused. Rare experiments
will monitor whether a vaccine, bacterial mutant, or a drug effects the development of
infection over time by watching for physical signs that infected mice have developed
severe infection. The main adverse effects of these experiments are failure to
recover from a general anaesthesia, local discomfort and very rarely significant
trauma necessitating immediate culling after injection, and the signs and symptoms
of infection (weight loss, piloerection, reduced mobility, and depending on infection
site possibly cough, respiratory distress, diarrhoea, local tenderness, erythema and
swelling). All animals are culled humanely at the end of the experiment using a
schedule one method or exsanguination (terminal bleed from the heart under deep
terminal anaesthesia).

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The incredibly complexity of lung anatomy, immune responses to infection, and
bacterial / host cell interactions prevent these experiments from being done without
using animal models of infection. For example, the lungs have a three dimensional
structure consisting of a mucosal layer with multiple cell types, and during infection
several different types of white cells are recruited to the lungs with their relative
proportions varying in a very dynamic way. A vaccine will alter the response to the
infection in multiple ways. In addition the bacterial infection may spread from the
lungs elsewhere within the body. This highly complex process can not be fully
replicated in laboratory cell culture models, nor by insect or fish infection models.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

We minimise the number of animals needed by:

1. Doing laboratory tests using models of specific bacterial host interactions to fully
define how a given bacterial mutant or component interacts with the host before
moving to animal models - that way we can be very specific about the information
needed from an animal model and thereby reduce the number of mice required.
Recently we have expanded the laboratory testing to use more human cells and
even slices of human lung to further refine the data we may need from animal
experimentation.
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2. By only looking for large biological effects using animal models - these need fewer
mice than subtle effects to obtain a statistically significant result.

3. For the majority of experiments using infection models that can lead to important
data with small numbers of mice eg competitive infection experiments that only need
3 to 5 mice, and timepoint experiments that need 5 to 8 mice per group.

4. Using technical developments that means we can monitor bacterial numbers in
the same mice repeatedly over time i.e. using nasal presses to assess bacterial
colonisation of the upper respiratory tract, or imaging of fluorescent bacteria in live
animals for infections affecting the lung or blood.

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

Our experiments are performed in mice as infection in mice usually closely mimics
human infection and because genetically modified mice provide a powerful tool for
identifying important host factors involved in the development of infection. We
minimise welfare costs of the infection experiments by: (a) using for the majority of
the infection experiments pre-selected timepoints for culling mice — this means that
most mice will not develop severe evidence of disease before being culled; and (b)
close monitoring of mice over the experimental period to identify any that may
develop evidence of unexpected
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PROJECT 48

NON-TECHNICAL SUMMARY (NTS)

Project Title Cancer Drug Discovery

Key Words Cancer, Immunology, Therapy
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

No

No

No

Yes

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Over 150,000 people die from cancer in the UK each year. Although there are have
been significant advances in recent years it is clear early there remains an urgent
need for more effective treatments as well as for treatments with fewer negative side
effects.

Recent high profile successes have come from “immunotherapy”, which seeks to
harness the body’s immune cells to better fight and hopefully eradicate the
cancerous cells. Despite these successes, the new drugs are far from 100%
effective and have considerable side effects. Nevertheless they have prompted an
intense global focus of pharmaceutical companies on designing new and better
immunotherapies for cancer.

Our main objective is to contribute to this field of knowledge by identifying novel
substances that can be used in immunotherapy against a range of types of cancers.

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)?

There are many aspects of the anti-cancer immune response that can be potentially
boosted to develop new immune based treatments for various types of cancer, for
example pancreatic or breast cancer. This requires an expert basic knowledge of the
immune system which is our area of expertise. We provide a wide range of
sophisticated cell and animal based models which can monitor the effects of new
drugs on the immune system and identify those with potentially anti-cancer activity.
Work with cells in the laboratory makes up a significant proportion of what we do and
the first steps in identifying potential new treatments do not involve live animals. This
is making the process of developing new drugs faster and more efficient. So the
overall aim is to more rapidly and effectively identify anti-cancer drugs that can
progress into human trials. These studies will benefit the scientific and
pharmaceutical community but ultimately the goal is to improve treatments for
patients with a range of cancer diagnoses where treatments are currently
unavailable or not effective. It is likely in the longer term that these treatments may
also benefit the veterinary field in providing novel treatments for animal cancers too.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We will use mouse immune and cancer models that are already established and
used widely in cancer studies. We anticipate that we will use up to 5,000 mice in
cancer studies and up to a further 3,000 in more simple immunology studies, over a
period of 5 years
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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?

Broadly, the cancer models we will use come in two forms. Some mice are modified
to have gene mutations that are known to drive different forms of human cancer. In
these models the cancer can therefore arise spontaneously (or after administration
of an inducing chemical). In the other type of model, cancer cells are implanted or
injected and grow, either in the organ from which they were derived, or under the
skin. In general, the mice do not show ill health as a result of the cancers
themselves, because our experiments do not need run to that stage. In the simpler
immunology experiments, the mice receive one or more injections, which may cause
some localised inflammation. Some studies do require that the cancer model is
allowed to develop for a longer period of time in order to mimic what would happen in
human disease. In this scenario animals are very closely monitored and will be killed
if clinical signs are seen beyond that allowed by the project licence.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Importantly, many of our assays are performed in the laboratory, rather than in
animals. These often use human immune cells, including from cancer patients. This
allows us to test how different immune cells respond to potential drugs. However,
once we have defined the most likely candidate drugs, we must understand whether
these can in fact help the immune system to fight the growth of cancers in the body,
which is a much more complex requirement than can be modelled in the laboratory.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Our advanced immunology assays allow us to advise our clients on which of their
test compounds are most likely to be effective in cancer studies. This saves time and
money and, most importantly, reduces the numbers of animals required for cancer
studies.

Refinement

203



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

Mice have the best characterized immune system, with many reagents available,
allowing us to perform detailed immunological studies. There is also a wide range of
different cancer models, that mimic human cancers, available in mice. This is
important because certain drugs might be expected to target particular forms of
human cancer more effectively than others.

We have well defined end-points (size of tumours) in place, which determine when
an experiment will end. The mice a carefully monitored for tumour growth and for
their general health. In models that involve surgery, appropriate anaesthesia is
given, as well as pain relief as required.
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PROJECT 49

NON-TECHNICAL SUMMARY (NTS)

Project Title Improving therapies for blood cancers

Leukaemia, Extramedullary disease, Blood cancer,

Key Words Lymphoma, Central nervous system
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Acute lymphoblastic leukaemia (ALL) is the commonest childhood cancer. Great
advances in treatment have been made, so that now more than 90% of children
survive. However, the impact of chemotherapy on children is significant and efforts
are now being made to personalise therapy and develop kinder and gentler
treatments.

Up until recently most clinical research has focussed on improving and refining
treatments to eradicate leukaemia from its site of origin (the bone marrow). However,
the brain (central nervous system, or CNS for short) and other organs (collectively
called “extramedullary” (EM) sites) can also harbour leukaemic cells which, if
inadequately treated, may cause leukaemic relapse (recurrence). Much less is
known about the best ways to treat leukaemia in EM sites including the CNS.

Our laboratory has established expertise in extramedullary ALL. Our current
objectives are:

1. To understand how leukaemic cells move to and survive in new
environments such as the CNS (brain).

2. To use information from 1 to design and test better, less toxic therapies to
prevent leukaemic relapse in EM sites such as the CNS.

3. To use our expertise derived from studying ALL to see if the same
mechanisms are involved in EM spread of other blood cancers such as acute
myeloid leukaemia, chronic myeloid leukaemia and lymphomas.

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)?

This programme of work aims to identify new drug targets and therapeutic strategies
that may be less toxic and more effective at eradicating ALL and other blood
cancers, especially those that have spread to sites outside the bone marrow. This
would be a significant advance as currently all children with ALL receive large
amounts of CNS-targeted chemotherapy including lumbar punctures with direct
injection of chemotherapy into the spinal fluid. This treatment is unpleasant and can
cause side-effects including stroke-like episodes, seizures and problems with
learning and memory.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Mice will be the only species of animal used. All experiments will be designed to
employ the minimum number of animals that would achieve a meaningful result.
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Over the course of this programme of work (5 years) we estimate we will use
approximately 3500 mice.

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 basic model for our studies requires leukaemia development in the mouse
following injection of human leukaemia cells. We will use the least invasive methods
for monitoring of leukaemia such as identifying circulating cells on small blood
samples prior to the onset of disease symptoms (such as fatigue, loss of appetite
and weight-loss). This will allow us to achieve our study aims with minimal animal
suffering as we can intervene before the mouse develops other symptoms relating to
leukaemia We will also maintain the wellbeing of our mice by administering
antibiotics, avoiding unnecessary handling and minimising any discomfort
experienced by using appropriate analgesia and/or anaesthesia during and after any
procedures. Once we have achieved our experimental aims the mice will be
humanely killed. Based on accumulated personal and worldwide experience with
these models the maximum severity expected is moderate.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Our central aim is to understand how leukaemic cells adapt to different environments
within the body. We are currently unable to recreate these complex biological
environments (comprising multiple different cell types, supporting matrix, nutrients
and blood supply) in test-tubes or tissue culture flasks. Since we need to study cells
taken directly from different sites around the body we have two alternatives - animal
models or patient samples. We use samples from patients whenever they are
available and often use this information to focus down on specific questions or
targets in our mouse models but patient material is often very limited and generally
does not survive or grow once outside the body. Using mouse models, we can not
only identify molecules responsible for leukaemic spread or therapy resistance but
also modify the leukaemia cells and/or test new drugs to see if this can be
overcome. These are essential pre-requisites to developing new clinic-ready
therapies for patients with leukaemia and other blood cancers.

Reduction

Explain how you will ensure the use of minimum numbers of animals
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Reduction

We will design experiments to use the minimum number of mice to achieve valid
results by use of power calculations and other appropriate statistical modelling. Such
planning will minimise the number of repeat experiments required to confirm results.
Where possible we will optimise experiments using alternative models such as drug
dosing on cell lines and only take promising candidates through to animal studies.

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

Mouse models are known to closely mimic many of the characteristics and features
of human leukaemias including infiltration of the CNS and other EM sites. There is
significant similarity between mouse genes and proteins and their human
counterparts. The mouse models that we propose in this plan of work are well
established as highly informative models in which to study mechanisms of leukaemia
development and survival and to test potential drug targets.

The need to keep the suffering of the mice to a minimum is always taken into
account when planning the experiments. In each experiment mice will be observed
very closely for adverse effects and steps will be taken to minimize pain or
discomfort. Mice will be housed in cages with environmental enrichment and will be
subject to sympathetic and humane care. Animal suffering will be kept to a minimum
by the application of good experimental technique, use of anaesthetics and pain
controlling drugs and careful monitoring so as to intervene prior to the occurrence of
significant suffering.
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PROJECT 50

NON-TECHNICAL SUMMARY (NTS)

Project Title Drug evaluation in pre-clinical oncology models
Key Words Cancer, pre-clinical, efficacy, models, imaging
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;

(b) translational or applied research with one of the following aims:

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The primary objectives of this project are:

(i) the use of established and validated mouse models of cancer to evaluate
candidate anti-cancer agents and combination therapies, to support progression of
effective anti-cancer treatments to human trials, ultimately resulting in validated
effective final products.

(ii) To support objective (i) through the development of patient relevant pre-clinical
models for the evaluation of candidate anti-cancer agents and combination
therapies.

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)?

According to studies published in the public domain, 77% of 800 cancer drugs
entering early clinical trials failed to reach patients and this failure was attributed in
the majority of cases to poor response to the anti-cancer agents in the patients
tested. This data highlights the growing need by the Pharmaceutical, Biotech
Industry and academia for more patient-relevant and predictive cancer modelling
before clinical trials begin especially with new generation of targeted cancer drugs,
immuno-therapeutics and combination treatments that are presenting new
opportunities for patients with cancer. The aims of this project is to provide the
scientific community with a high level of centralised expertise in terms of available
clinically relevant cancer models, knowledge and technical capability to improve
decision making on which agents should progress to the clinic and which patients will
benefit from the treatment. In some cases this may result in programme
cancellations; whilst this may seem of negative benefit, cancellation of candidate
anticancer agents either ineffective or unsuitable for further development can be
considered a positive benefit in the longer term as it limits the progression of
ineffective therapies brought to early phase clinical trials and allows the direction of
resources and patients to other projects. As the understanding around the
mechanisms behind cancer progression continues to increase, so does the
requirement to develop and validate relevant models in parallel to test new
strategies. Thus the best way to benefit the scientific institutes that we work with,
industry and thus patients as a whole, is by the development of pre-clinical cancer
models that exhibit greater patient relevance for their application to the development
and testing of novel anticancer agents. We are very proactive in attendance at
relevant national and international scientific conferences and actively share our
research where possible with the global scientific community through abstract
submission to national and international conferences. Once validated, all models are
added to the proprietary databases; access to which is free to all users, so one of the
immediate benefits of the model development process is that model data, including
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growth and response to standard therapies, histologic and genetic characterisation is
freely available to the scientific community which makes these databases extremely
powerful tools for research. What types and approximate numbers of animals do you
expect to use and over what period of time? Mice will be used for the entirety of the
project as they are the lowest species of animal that allow the modelling of human
cancer, and offer the opportunity for genetic manipulation to generate specific
models relevant to human cancer. Substantial numbers of cancer relevant models
are already validated in-house (100+) making this species most amenable to this
course of research to investigate different cancer types which include breast,
prostate, lung, brain, bladder, leukaemia, lymphoma, multiple myeloma, colorectal,
fibrosarcoma, gastric, head & neck, kidney, liver, thyroid, melanoma, oesophageal
carcinoma, ovarian and pancreatic. Over the course of this project we’d expect to
use 115,700 animals to model these cancer types, the different stages of cancer and
novel anti-cancer agents and combinations.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Mice will be used for the entirety of the project as they are the lowest species of
animal that allow the modelling of human cancer, and offer the opportunity for
genetic manipulation to generate specific models relevant to human cancer.
Substantial numbers of cancer relevant models are already validated in-house
(100+) making this species most amenable to this course of research to investigate
different cancer types which include breast, prostate, lung, brain, bladder, leukaemia,
lymphoma, multiple myeloma, colorectal, fibrosarcoma, gastric, head & neck, kidney,
liver, thyroid, melanoma, oesophageal carcinoma, ovarian and pancreatic. Over the
course of this project we’d expect to use 115,700 animals to model these cancer
types, the different stages of cancer and novel anti-cancer agents and combinations.

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 mice used in this project will be used to support candidate anticancer agent
development through the following stages/types of projects and model development:
I. Pharmacokinetic testing: Mice will be dosed with candidate anticancer agents to
determine the fate of a chemical from the moment that it is administered up to the
point at which it is completely eliminated from the body. This information is used to
guide dosing regimens to ensure sufficient agent is delivered for a sufficient period of
time to achieve effective target efficacy (achieve mechanism of action) in later
project stages. Il. Pharmacodynamic (PD) testing: Mice will be dosed with candidate
anticancer agents to generate information about the efficacy of the candidate
anticancer agent against its tumour target. Taken in consideration with PK analysis
they can be used to assess suitability for progression to efficacy testing. The majority
of mice will undergo subcutaneous tumour implantation which are visible and
measured by callipers (length and width); less commonly surgical tumour
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implantation into the brain or organs such as liver/lung under anaesthesia which are
then measured once/twice weekly throughout the study by imaging under
anaesthesia to determine internal size. Once small tumours have established single
doses of candidate anticancer agents by standard routes (oral, intravenous,
subcutaneous etc.) will be administered followed by scheduled in life and terminal
sampling. Tumour and tissue samples will be used to determine impact of
agent/dose on modulation of tumour target. The short study/dosing duration and
small tumour burden means that the prevalence of treatment-related adverse effects
is uncommon in these studies, and any adverse clinical signs are expected to be
transient. All mice will be killed at the end of the studies. Ill. Tolerability testing: The
key aim is to ensure that candidate anti-cancer agents are tolerated at the proposed
dose levels/regimens prior to entering into larger efficacy testing protocols. Mice will
undergo minimally invasive procedures: short dosing phases (up to 2 weeks) at
regimens reflective of follow-on efficacy studies by standard routes (oral,
intravenous, subcutaneous etc.); occasionally in-life blood (tail or saphenous vein)
sampling or terminal sampling is carried out. Care is made to select a dose regimen
to minimise toxicity and informed by PK/PD studies; however, body weight loss
(BWL) and/or adverse clinical signs may be evidenced as a result of acute or
cumulative dosing. Body weight will be monitored daily and will be used to guide to
intervention. Persistent adverse clinical signs e.g. subdued behaviour patterns even
when provoked etc. will result in humane killing regardless of body weight measures.
If the initial dosing regimen produces evident toxicity, doses will be reduced by a
stepped approach (~30-50%) prior to testing in further tolerability studies. All mice
will be killed at the end of the studies. IV. Subcutaneous (s.c.) efficacy testing: For
s.c. efficacy testing, the key aim is to assess the efficacy of candidate anti-cancer
agents, either as monotherapy or in combination with other candidate anti-cancer
agents on the growth of mouse or human tumours. Mice will undergo subcutaneous
tumour implantation by cancer cell injection or tissue implantation under
anaesthesia. Dosing of candidate anticancer agents (refined through earlier work) by
standard routes will be administered until scientific endpoints i.e. the statistical
comparison of treatment to control response or humane endpoints for tumour size,
mean diameter <15mm, are achieved. Provision of supporting tolerability data or
acute phase tolerability studies (section E) means that the frequency of treatment-
related adverse effects are uncommon in these studies; however, body weight will be
monitored daily during dosing phases and will be used to guide to intervention.
Persistent adverse clinical signs e.g. subdued behaviour patterns even when
provoked, will result in human killing regardless of body weight measures. All mice
will be humanely killed at the end of the studies. V. Efficacy studies with genetically
modified mice which carry the same mutation to that in human colon cancer resulting
in similar tumour formation and progression will be dosed with candidate anticancer
agents, refined through earlier work, by standard routes until scientific endpoints are
achieved i.e. development of adenomas in the small and large intestines by 18
weeks; Alternatively, a surrogate survival format may be employed using a humane
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endpoint i.e. the onset of anaemia; in this setting, the study can be terminated at that
point at which a statistically significant effect on surrogate survival can be
determined. All mice will be humanely killed at the end of the studies. VI.
Translational studies: experimental metastasis: Experimental metastasis models
mimic latter stages of disease progression that may be difficult to model utilising
spontaneous metastasis models where primary tumour size may drive the model
endpoint. Mice will undergo tumour implantation by cancer cell injection
(intraperitoneal, intracardiac, or intravenous). Dosing of candidate anticancer agents
by standard routes will be administered until scientific endpoints i.e. the statistical
comparison of treatment to control response (as assessed by optical imaging) or
humane endpoints for tumour progression e.g. abdominal distension (peritoneal
ascites), changes to gait (bone metastasis), or respiratory changes (lung
metastasis.) Provision of supporting tolerability data or acute phase tolerability
studies means that the frequency of treatment-related adverse effects are
uncommon in these studies; however, body weight will be monitored daily during
dosing phases and will be used to guide to intervention. Persistent adverse clinical
signs will result in humane killing regardless of body weight measures. All mice will
be humanely killed at the end of the studies. VII. Translational studies: Models
implanted in relevant organ sites are known to better model cancer in patients with
respect to various criteria as they form a single focal disease area as in the patient
situation, facilitate metastatic spread via lymph nodes and show a reduced response
to chemotherapy. Mice will undergo tumour implantation by cancer cell injection and
surgical tumour implantation into the brain, lung or liver under anaesthesia. Dosing of
candidate anticancer agents by standard routes will be administered until scientific
endpoints i.e. the statistical comparison of treatment to control response (as
assessed by optical imaging) or humane endpoints for tumour progression e.g.
abdominal distension (peritoneal ascites), lack of coordination, head-tilt (brain
tumour), or respiratory changes (lung tumour) Provision of supporting tolerability
data or acute phase tolerability studies means that the frequency of treatment-
related adverse effects are uncommon in these studies; however, body weight will be
monitored daily during dosing phases and will be used to guide to intervention.
Persistent adverse clinical signs will result in humane killing regardless of body
weight measures. All mice will be killed at the end of the studies.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

In vitro methodologies have replaced animal use in early development phases,
particularly in the development of screening assays to refine compound selection,
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target identification, off-target toxicity or toxicity versus normal tissue cell lines, and
can certainly guide and refine the steps prior to moving into in vivo, and minimise
subsequent use. However, there is still a requirement to use animals for this project
as in vitro assays still do not optimally mimic all interactions between cells and
tissues in vivo, such as blood vessel formation, spread to other organs and thereby
relevant drug access or the many homeostatic mechanisms in play in an in vivo
environment that allows relevant tumour biology drug evaluation.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

The use of in vitro studies can be used to identify lead compounds, evaluate dose
ranges confirming target modulation/expression and relative off-target toxicity which
can be used to inform on relevant doses for use in PK, PD and pilot toxicity studies.
The use of complex 3D in vitro assays can be applied to pre-screen studies and
compound selection prior to advancement into animal testing (thus reducing animal
use). Careful use of pilot studies and statistically powering the study design can be
used to optimise animal model use and reduce overall use of animals. The use of
optical imaging technologies can reduce the number of animals required to generate
study outcomes.

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

Mice are the lowest species in which the knock out of the immune system allows
growth of human tumours. Mice with a fully functioning immune system also provide
the opportunity to investigate a large panel of mouse cancer models to enable the
immune system interplay with the tumour to be investigated. Genetically engineered
mice with mutations representing those seen in humans, for example in colon
cancer, will also be used to assess the importance of potential oncogenes and mice
are the lowest species in which this technology can be applied as require an
appropriate mammalian architecture. There will be 2 main approaches to tumour
implantation. The majority of mice will have tumours implanted subcutaneously as
this enables immediate and accessible measurement of tumour growth for a wide
range of cancer models. The second approach is to implant tumour at the site of
origin which are more relevant to patients but are more complex and require imaging
to track the growth inside the mouse.

Although subcutaneous cell line models lack direct translation to human studies, they
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are extremely well characterised within the scientific community (peer-reviewed
scientific literature). As such they can be a useful tool if used with acknowledgment
of their limitations i.e. as a tool to help ‘dissect’ a specific molecular pathway, gene
fusion or driver mutation. In this context they allow a flow of work from early in vitro
studies, through to PK/PD and efficacy assessments, thus assessing proof-of-
concept in a minimally invasive scenario. Furthermore, using optical imaging
technology they can be translated to more complex organ-specific and metastatic
modelling to offer a more translational context.

PDX models offer significant translational power, they preserve both the genomic
integrity and heterogeneity of the original disease and allow the generation of data
that closely resemble clinical data. The translational power of PDX models is
increased with their application to pre-clinical Phase II-like mouse clinical trials
(MCTSs) that closely reflect the human trial design, studies can be used to inform on
patient selection or dosing strategies in human trials.

Organ-specific models are known to better model cancer in patients as tumour grows
in the correct environment which facilitates spread to other organs via the lymph
nodes as seen in the clinic and also show a reduced response to chemotherapy. The
use of optical imaging will be used to refine the methods used as well as minimise
animal suffering, as it allows the opportunity for the determination of a statistically
significant result ahead of a scheduled termination, thus potentially reducing the
duration of regulated procedures.

Experimental metastasis models mimic latter stages of disease progression e.g.
escape from primary site, establishment at the metastatic site, compartmental
separation etc. that may be difficult to model utilising spontaneous metastasis
models where primary tumour size may drive the model endpoint. Experimental
metastasis models are therefore useful for assessing candidate anti-cancer agents
directly targeting the development of metastasis, or metastatic treatment strategies
which often differ to those used for primary disease in the clinic. In the case of
intracardiac administration of cells (i.e. experimental bone metastasis), this results in
a much more refined model than direct injections into the bone as the circulating
cells encounter the target organ e.g. the capillary beds of the bones, in the same
way as circulating metastatic tumour cells arising from a primary tumour. In the
capillary beds they are compelled to invade into the tissue, thus only the clone of the
cell population having the required capabilities e.g. tropism conferred by possession
of the bone metastasis gene expression signature will survive and grow into a
tumour. Direct injection into the bone introduces the cells directly into the site and
does not model the escape of cells into the bone site. Furthermore, direct injection
may result in the mechanical disruption of the bone itself, which is not only aversive
to the animal, but could also compromise the development of lytic lesions that are
characteristic of many breast and prostate bone metastases.

The development of relevant pre-clinical models of oncology is a key stage for the
evaluation candidate anti-cancer agents and proposals for model development will
undergo a review by the [REDACTED]internal research and development (R&D)
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committee. Following completion of the model development phase, a report will be
generated and the outcomes of the model development process will be carefully
reviewed by the R&D committee before the model is considered suitable for use in
client studies. As part of the ongoing commitment to the highest levels of scientific
output and welfare, a regular review period will be set up for each model following
completion of the model development process. This will look to follow-up on the
current use and applications of the model to ensure that the most refined science
and animal welfare is being utilised. Where areas of potential refinement are
identified, these will be assessed through further pilot and validation ?studies.

in summary the methods that minimise animal suffering include the following:

+ Pilot studies for the establishment of new tumour lines and refinements to
surgical techniques will be carried out on an ongoing basis under the advice of the
NVS/NACWO will be sought in this respect.

» All surgical procedures will be conducted in line with established welfare
guidelines on aseptic surgery using suitable anaesthesia along with peri and post-
operative analgesia.

* Presentation of adverse clinical signs, behaviour patterns or BWL relating to
treatment or model progression should be de-risked by supporting work, and
managed as detailed in the relevant project plan and protocol sections.

« Sampling will be in line with established welfare guidelines (see general project
plan comments), and micro-sampling regimens will be utilised where study design
supports this.

* The frequency of dosing will be such that animals fully recover between injections
and will not suffer more than transient pain and distress and no lasting harm and
there will be no cumulative effect from repeated injections.

* The use of supplemented diet or drinking water may be used for both candidate
anti-cancer agents as well hormone supplementation, but in such circumstances,
care should be taken to carefully monitor intake, to ensure that that the change in
composition doesn’t affect normal feeding/drinking behaviour.

» For hormone dependent models (some oestrogen-dependent breast/ovarian
models, and some androgen-dependent prostate models) hormone supplementation
using the most refined method that results in consistent tumour growth.

* For test agents whose efficacy may be impaired by the blood brain barrier, small
proof-of-concept pilot studies may be carried out whereby dosing is achieved by
administration directly into the brain or tumour site. Where multiple doses are
required use of an intracerebral/intraventricular cannula will be used to reduce the
number of invasive procedures.

* Use of pilot tolerability studies to ensure there are no unexpected adverse effects
associated with new models or unexpected toxicity as a result of tumour:drug
interactions and to ensure the drug levels used are not associated with any
cumulative effects.

* Mouse tumours implanted in mice with a fully functional immune system display
higher levels of ulceration, therefore appropriate scoring system with defined
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endpoints and escalated actions has been put in place as a refinement to these
models, and ensures that the welfare of the animals isn’t compromised and the risk
of harm is minimised throughout the model but scientific endpoints are still achieved.
* Non-invasive imaging will be used to refine the methods for all orthotopic and
metastatic cell line models as well as minimise animal suffering, as it allows the
opportunity for the determination of a statistically significant result ahead of a
scheduled termination, thus potentially reducing the duration and of regulated
procedures as described in Section D general comments.

» During surgery where there is a need to go through the muscle wall local
anaesthesia will be used as additional pain relief. Pain scoring will also be carried
for 3 days post op. A standard approach to post-operative pain management is to
provide analgesia for 3 days post op, by giving a NVS recommended analgesia in
flavoured jelly reducing the need for further procedures, animals are given untreated
jelly 5 days prior to surgery to acclimatise. If evidence of persistent pain beyond this
time is observed then the animal will be humanely killed. Following surgery the mice
will be weighed daily and monitored at least once daily for changes to normal
behaviour/clinical signs (typically more frequently) as well as assessment of the
surgery site for bleeding.

» All procedures will be carried out in accordance with established welfare
guidelines and published scientific guidelines.

Through continual professional development, new techniques for current/new
models are developed and refined through the NVS, the research community and
animal technology institutions or relevant veterinary expertise.
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PROJECT 51

NON-TECHNICAL SUMMARY (NTS)

Project Title Regulation of Inflammation

Key Words Inflammation, Oxidative stress, Innate immunity
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;

(b) translational or applied research with one of the following aims:

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The aims of the project are to develop new therapies for inflammatory disease. Many
human diseases such as atherosclerosis, multiple sclerosis, gout and Rheumatoid
arthritis have an inflammatory component that is an important part of the pathology.
Atherosclerosis, in particular, is a growing problem in Western countries so that
improved treatments would contribute significantly to patient mortality and morbidity.
Inflammation is closely associated with increases in oxidative stress and this work
aims to develop novel therapies that target these responses as a means by which to
control inflammatory responses.

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)?

The potential benefits are that new therapeutics could be developed for the
treatment of human diseases. In some cases (e.g. multiple sclerosis) there is a
significant unmet medical need for new treatments as existing therapies are
ineffective in many patients. The work described in this licence will also deepen our
understanding of inflammatory mechanisms and how these are regulated in vivo and
how they might be pharmacologically controlled.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Mice (adult): 3660 over 5 years Mice (neonates): 500 over 5 years Rats (adults): 60
over 5 years Rats (neonates): 500 over 5 years

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?

Expected adverse effects include discomfort or pain at site(s) of injection which is
expected to be mild and transient (all protocols). In some cases, (e.g. model of
osteoarthritis) surgery may induce pain/discomfort which will be controlled by the use
of analgesia. Some protocols will cause inflammation at specific sites (e.g. synovial
joints) or systemically with moderate severity. One severe protocol will be used to
examine potential therapies for inflammation of the central nervous system and may
cause paralysis. All animals will be humanely killed at the end of each
experiment/protocol. In the case of the severe protocol, every attempt will be made
to set early humane end-points.

Application of the 3Rs

Replacement
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State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The molecules tested in the animal models included in this project have already
been tested in cells in vitro and now need to be tested in vivo. This is particularly
important as one of the major aims of this work is to test delivery of therapeutic
molecules to sites of disease when injected systemically. This can only be tested
using an in vivo model system.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

A statistician has been consulted so that the experiments designed have sufficient
power to detect biological changes but will use the minimum numbers of animals per
group. In addition, multiple parameters will be measured in each animal after death
so that as much data as possible is obtained from each experiment thus avoiding the
need to repeat experiments. This will not impact on the welfare of the animals while
alive. Experimental bias will be reduced by use of randomisation when assigning
animals to treatment groups and blinding of researchers to treatments recieved when
analysing results. | am wholly committed to publish all data obtained in accordance
with the NC3Rs ARRIVE Guidelines.

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

Each of the mouse models of disease detailed in this licence are well characterised
in terms of their relevance to human disease. In addition, | have carefully considered
the mouse strain used in each protocol so that the severity of the procedure can be
minimised as much as possible. General measures taken to minimise welfare costs
to animals include ensuring that all procedures are undertaken by suitably trained
personnel and by ensuring that animals are inspected at least once daily during
protocols so that unnecessary suffering is avoided. Pain relief will be provided where
appropriate.
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PROJECT 52 NON-TECHNICAL SUMMARY (NTS)

Project Title Fish Homeostasis in a Changing World

Fish Physiology, Fish Behaviour, Environmental

Key Words Change, Sustainable Aquaculture, Ocean Chemistry

and Climate Change

Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

No

Yes

Yes

No

Yes

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The objective of this project is to investigate the physiological and behavioural
mechanisms associated with internal homeostasis (balance) and how the different
physiological systems involved are integrated towards achieving appropriate
maintenance of whole animal performance in fish. The specific physiological systems
of interest include respiratory gas exchange, salt, water and acid-base regulation,
digestion, assimilation and waste excretion. More specifically, the overall aims of this
project are to investigate how endogenous and exogenous changes influence
physiological homeostasis, behaviour and whole animal performance. Examples of
endogenous changes to be studied include: feeding, swimming, and body
size/development. Examples of exogenous changes to be studied are all aspects of
water chemistry and include: temperature, dissolved gases (oxygen and carbon
dioxide), acidity, salt concentrations, nitrogenous compounds (e.g. ammonia) and
metals

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)?

The project will provide an integrated understanding of physiology and behaviour of
fish and how they can respond to natural and human-induced change.
Understanding the fundamental mechanisms, their integration and control processes
is essential to help us determine how and why such changes to the environment will
affect fish populations in the wild and in aquaculture. This understanding will allow
predictions about the potential impacts on whole ecosystems and the development
of management strategies for the conservation of natural environments in the
interest of fish populations which include fisheries relevant to human food security.
Environmental managers and regulatory bodies will benefit from furthering our
understanding of the impacts of future climate change and environmental pollution,
and importantly leading to improve predictive capabilities. Food security, reduced
environmental damage, and economic advantages to industry are also key benefits
from the components of this project linked to improving the sustainability of
aquaculture. Ecologists, conservation bodies, fisheries managers and global
biogeochemical modellers (including our Met Office partners) will potentially be able
to make use of our results in protection of aquatic ecosystems worldwide.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Multiple fish species will be used. In particular species relevant to aquaculture (trout,
salmon, sea bass), and of ecological/economic importance to European freshwater
and marine ecosystems (cod, plaice, sole, flounder, stickleback) but also fish
relevant to particular environmental niches (e.g. hypersaline and hypoxia tolerant
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flounder, and metal tolerant trout and stickleback). Over the 5 year project the total
use of fish should be less than 4000 individuals.

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?

For the majority of fish used, only mild adverse effects are expected (at worst
moderate when cumulative effects are considered), as the protocols impose
conditions that are within their normal physiological limits. In the few cases where
invasive procedures are used, appropriate anaesthesia, aseptic techniques and
recovery procedures will be followed. Individuals will be monitored throughout
anaesthesia to detect any signs of stress or suffering, and at frequent intervals
following anaesthesia to ensure recovery. Any individuals perceived to be suffering
undue pain, distress or lasting harm will be euthanized using a humane Schedule 1
method.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

There is no alternative to using live animals, if we are to gain an understanding of the
mechanistic basis of physiological responses and how they are integrated within the
animals.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

All of the proposed methods have been tried and tested previously in numerous fish
species. There is therefore a very high level of certainty that the project will yield the
data that are required to address its aims. Sample sizes have been decided based
on power analyses to ensure that the minimum required numbers of animals are
used. The research has been designed to make use of pairwise analysis following
repeat sampling of the same individuals where possible — this yields greater
statistical power, and therefore enables use of smaller sample sizes of animals.

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.
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Refinement

For much of the research on the physiology and behaviour of fish model species
have been established for which there is a good level of genotypic and phenotypic
information already available (e.g. salmon, trout, sticklebacks). However, using a
comparative approach with an even broader range of species to help understand the
fundamental aspects of physiology and how different species vary in their ecological
niche, lifestyle, and response to particular environmental conditions (e.g. salinity, pH,
temperature, O2, COz) is important to understand too. This allows a better
appreciation of the potential for whole ecosystem impacts.

The physiological and behavioural methods used are the only available that can
achieve the objectives regarding whole animal responses to endogenous and
exogenous changes, both for natural and anthropogenic environmental change, and
for conditions within aquaculture. These methods are also the most refined in terms
of being able to detect the most subtle changes in physiological function and
downstream behavioural responses, that have direct implications for understanding
fitness of fish in the wild, and making predictions about how populations will be
impacted, or how fish populations influence global biogeochemistry.

Also, limits on water composition would be within normal physiological limits, and
physiological and behavioural tests will use the shortest period of time feasible to
achieve precise data that can achieve the objectives. Monitoring of fish continuously
during relevant individual steps, and at least twice daily during the whole protocol,
also ensure that suffering is minimised.
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PROJECT 53

NON-TECHNICAL SUMMARY (NTS)

Project Title Modulation of joint inflammatory disease.
Key Words Arthritis, joint model, immunology.
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;

(b) translational or applied research with one of the following aims:

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

Yes (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

[REDACTED]focuses on Rheumatoid Arthritis (RA), a condition that affects 500.000
people in the UK. RA causes joint pain and swelling, stiffness and fatigue with 5 per
cent of patients developing severe disease with extensive disability. Specifically, |
aim to identify the signals triggered by structural components of joints that are
responsible for changing their normal peaceful behaviour to an aggressive stage that
promotes joint inflammation and sustained pain. Unfortunately, the experimental
conditions used to culture cells in the laboratory do not always mimic the real arthritic
joint, thereby generating misleading results. Through this project | will optimise new
laboratory models, artificial joints, that take into account the physiological
characteristics of a real joint.

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)?

By understanding the biology of structural cells in the joint, we will be able to develop
new therapeutics to redirect the conditions present in the arthritic joint to a normal,
non-inflammatory tissue, aiming to improve the quality of life of people who suffer
arthritis pain day after day. Besides, the development of artificial joints will contribute
to generate more meaningful findings and ultimately, better medicines. Since our
new laboratory joint model will be adapted for use with relevant human cells, a
further benefit is the potential to reduce, or even replace animal research in the
future, with the potential to be employed in other areas of research where similar
cells play an important role in disease, such as asthma or cancer.

What types and approximate numbers of animals do you expect to use and over what
period of time?

This project will require the use of mice to develop experimental models of arthritis. A
maximum of 2000 animals will be employed in the work over the five-year period of
the 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 expected adverse effects reflect the model being employed. Some of these, for
example breeding and maintenance of genetically modified animals, show no
obvious indication of animals suffering any pain or stress. However, animals used to
mimic human rheumatoid arthritis may suffer some pain associated with joint
inflammation. Such animals are monitored continuously, for a minimum of three
times per day, by researchers and qualified veterinary staff members at the licenced
animal facilities. Two independent guidelines, considering clinical and general health
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parameters, are used to determine when joint swelling or pain/discomfort is above
the accepted levels. At this point, animals are humanely killed. All animals in all
experiments are likewise humanely killed at the end of the experiment

Application of the 3Rs

Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Animal use is necessary to study structural components of joint inflammation, since
there is no in vitro system that adequately mimics the complex physiologic interface
that transforms these cells into aggressive pro-arthritic cells. The experimental model
chosen is an accepted pharmaceutical industry standard for the investigations
proposed but more importantly for this project, it shares relevant hallmarks of the
human disease, making the proposed model the most appropriate biological system
to optimize and generate data relating to potential therapeutic targets for
extrapolation to, and validation in, the human system. Human tissue from clinical
biopsies and joint surgery could be the only alternative to animal research. However,
patient heterogeneity may be a disadvantage at this stage, and the consistency
required to define and standardise a novel method can be only found in animal
models. In addition, animal work is necessary to obtain basic understanding of early
disease stages, where we do not have an alternative from clinical samples that are
usually taken at late or terminal disease stages.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

The number of animals employed is the minimum considered to generate enough
biological material and to provide information of statistical significance to
understanding human diseases and is determined in consultation with experienced
university statisticians. Experimental design is made in accordance with the
requirement to rationalize and reduce animal utilization whenever possible.
Developing of more physiological laboratory models is a main aim for this project, as
further development of this system may contribute to reduction and replacement of
animal work.

Refinement
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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

The mouse is the chosen species for investigating novel therapeutic targets as there
are well-characterised, gold standard, industry-employed, models of human diseases
that can be utilised with an unparalleled array of reagents and resources to allow
elucidation of mechanism of action.

All animals will be kept in well-resourced and well-equipped modern facility, with
experienced technical staff seven days/week. The Efficient Breeding of Genetically
Altered Animals Assessment Tool recently published by the home office will be used
to contribute to improve the efficiency and effectiveness of our genetically modified
animal models. All animals are monitored continuously and any showing illness or
stress, out with accepted defined levels, treated appropriately in consultation with a
veterinary surgeon as required. We use non-chemical methods such as increased
bedding, keeping warm and easy access to food and water to minimise animal
suffering in models of rheumatoid arthritis. We have extensive experience in the
protocols that are of substantial severity and have defined clear end-points and a
robust monitoring system.
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PROJECT 54

NON-TECHNICAL SUMMARY (NTS)

Metabolic regulators of brain function in

Project Title neuropsychiatry

Neuronal activity, Neurotransmission,
Key Words Neuropsychiatry, Metabolism
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

No

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(iif) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
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improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Neuropsychiatric conditions present a major burden for the sufferer and for the
society. Depression and schizophrenia affect up to 27% of people during their
lifetime. Attention deficit hyperactivity disorder (ADHD) affects up to 3.3 million
children in the EU. An even larger number of individuals suffer from psychosomatic
conditions, likely associated with stress and depressive symptoms, such as irritable
bowel syndromes (IBS). Treatments for these conditions are often only partially
effective, and their mechanism of action poorly understood, with unpleasant long-
term side effects.

Peripheral factors modulated by our diet, metabolism and gastro-intestinal systems,
such as metabolic/gut hormones, gut microflora, strongly interact with our central
nervous system and are not sufficiently considered in relation to our understanding
of the aetiology and treatment of mental and psychosomatic disorders. Indeed, such
metabolic factors may have a great ability to change brain neuronal activity, central
receptor sensitivity, cognition, response to stress, risk of drug abuse, and pain
perception (nociception).

The project intends to explore the impact of diet and metabolism on brain
neurotransmission processes involved in neuropsychiatric disorders and on their
possible therapeutic implications. We will concentrate our research on three main
objectives:

1) We will examine by which mechanism nutritional factors (eg gut/metabolic
hormones, selective diets like those causing obesity or those affecting our gut
microflora) can modulate brain neuronal activity and have an impact on neuronal
processes involved in psychiatric disorders, particularly those that control emotion,
cognition or addictive behaviour.

To achieve this, we will assess the effects of these metabolic factors on brain
neuronal activity in vivo in terminally anaesthetised rodents, using the
electrophysiological techniques which record single neuron electrical activity, and the
microdialysis techniques which allow collecting brain extracellular micro-samples for
neurochemical analysis.

2) We will examine how these metabolic factors can interfere with the molecular and
cellular effects mediated by the main psychotropic drugs (the drugs that can have a
role in treating or causing mental disorders) on neurotransmission.
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Using the methods previously described, we will examine how psychotropic drugs
modulate excitatory and inhibitory neurotransmission in the presence of these
metabolic factors or in different metabolic situations which can alter brain neuronal
activity, as may have been found in our first objective (for example following some
specific diets).

3) We will determine how perception of pain is affected by metabolic and dietary
factors.

By recording the electrical activity of brain pain-sensitive neurons in terminally
anaesthetised animals we will examine whether such factors can modify or modulate
the sensitivity of these neurons to pain stimuli, in particular the visceral pain signals
that may be associated to IBS.

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)?

The data obtained will be disseminated among the international scientific community
through publications and presentations. Both scientific and clinical investigators
should find these data of interest. We will also ensure that our publications will be
accessible to the general public. Our data can reveal new information about the role
of diet and gut microflora on brain function, particularly on cognition and nociception.
They may encourage the general public to modify their diet with pre/probiotic
compounds to benefit their mental health. This may have a significant direct impact
on public health to manage problems as different as cognitive decline and visceral
pain, which are extremely common. Cognitive decline is now a major health problem
with our aging population. The study would also improve our general understanding
of the regulation of brain function by metabolic regulators and may demonstrate that
manipulating diet and metabolism may improve the therapeutic effectiveness of
psychotropic drugs.

What types and approximate numbers of animals do you expect to use and over what
period of time?

We will use small rodents, rats or mice (approximately 1600 and 350, respectively).

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?

Most animals will be terminally anaesthetised to record brain neuronal activity. Some
animals may also be treated by drugs or subject to a specific diet. These
manipulations should only generate a mild degree of discomfort in most animals. For
the benefit of our investigations a small number of animals will be made diabetic or
hypersensitive to pain stimuli (hyperalgesic) following a specific drug treatment.
These manipulations could generate moderate adverse effects which could be
reduced by keeping the period of treatment as short as possible; enough to induce
the pathological condition (eg hyperalgesia or diabetes), but not the long term
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complications which can follow. In addition, animals will be regularly checked and
can receive compensatory treatment to reduce discomfort associated with their
condition (eg rehydration for diabetic animals). Animals made hyperalgesic will be
subject to a pain stimuli only during terminal anaesthesia and should therefore not
feel any pain. In all treatment protocols, animals are regularly monitored by trained
members of staff who are supervised by our nominated veterinary surgeon (NVS).
Any animals showing undue signs of distress that cannot be alleviated are
immediately killed by humane method. All animals used in the study will be killed by
terminal anaesthesia or other humane methods approved under the Act.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The use of animal models is crucial for the determination of long-term effects of
treatments. The determination of the neuronal changes induced by psychotropic
medication and metabolic factors requires the presence of neurones in an intact
brain. Neurones to be examined are within a particular brain structure which is
regulated by the different inputs from other brain regions. The entire central nervous
system is required for such study. Whenever possible we propose to use in vitro
techniques. However, in in vitro conditions cells are not in their natural environment
and are dissociated from neuronal connections. It is precisely these various inputs
which are of particular interest in our studies.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Animal numbers will be minimised by optimising our experimental design. We use
specific statistical analysis to identify the optimum least number of animals required
under each protocol and this will be constantly reviewed.

We will optimise our surgical methodology and minimise the loss of animals by
employing best practice at all stages following discussion and supervision with our
NVS. Wherever possible, in vitro studies will be used to obtain data. Finally,
whenever possible, negative results will be disseminated to avoid other groups
repeating the same experiments in order to reduce animal use.

Refinement
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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

Our experiments will be carried out on small rodents (rats or mice) which are the
least complex species in which such studies can be successfully undertaken. Most of
our experiments for in vivo measurements will predominantly be performed on
deeply terminally anaesthetised animals. Only a very small number of animals will
undergo recovery surgery, in anaesthetic conditions, for which the surgery time will
be kept very short. Appropriate surgical procedures will be used to maximise
recovery without adverse post-operative effects. Some animals may present some
symptoms or discomfort associated with some treatment administration but they will
be studied before they endure any long term complications. We will routinely perform
appropriate regular monitoring of animals to ascertain that they are not suffering
more than moderate levels of discomfort produced by the manipulation. In addition
we have strict laboratory rules to reduce adverse effects (which are detrimental to
the experiments) and to avoid prolonging the state of discomfort of the animals.
Signs of distress in animals are usually very recognizable by our trained staff and
any animals presenting them will immediately be humanely sacrificed. Our NVS
regularly reviews our different protocols and inspects our research unit. He is kept
informed about any issues related to the well-being of the animals and advised
appropriately.
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PROJECT 55

NON-TECHNICAL SUMMARY (NTS)

Project Title Arthritis Pathology and the Impact of Therapy
Key Words Inflammation, Arthritis, Immunotherapy
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Rheumatoid arthritis (RA) represents the most common type of inflammatory
arthritis. While the clinical management of RA has improved in recent years, it is still
a disease with significant unmet clinical needs. For example, there is no cure and
approximately 40% of patients do not response to current frontline therapies (e.g.
anti-TNF therapies) that aim to reduce joint inflammation. An improved
understanding of the biological processes that drive inflammatory arthritis is needed
in order to identify novel opportunities for therapeutic intervention.

RA is also a very heterogeneous disease. For example, the ‘pattern’ of joint
inflammation (the cellular and molecular signatures identified though histopathology
and gene expression studies) varies from patient to patient. There is a need to
identify biomarkers (i.e. molecular signatures) that can inform regarding the type of
joint pathology any particular patient has. Biomarkers of disease activity will help
inform clinical decisions relating to the best way to manage the disease on a patient-
by-patient basis.

RA is often associated with a number of other conditions (e.g. cardiovascular
disease, depression) that are termed co-morbidities. We are developing novel
approaches that allow us to investigate the relationship between RA and these other
conditions. Promising therapies that are effective for the treatment of inflammatory
arthritis will also be tested to determine whether they improve cardiovascular
disease.

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)?

The overall aim is to improve our understanding of how the immune system causes
inflammatory arthritis. This knowledge will be used to identify novel biomarkers and
develop new therapies for the treatment of inflammatory arthritis. This research has
the potential to benefit arthritis patients through the improved clinical management of
a disease that affect a large number of people (~1% of people worldwide) and has
significant socio-economic burden on the country. Outcomes of this research using
animals aims to identify: (i) Novel biomarkers of disease activity in inflammatory
arthritis. The clinical significance of these biomarkers will be tested in tissues from
arthritis patients for development as diagnostic criteria. (i) Novel therapeutic
approaches for the treatment of patients with inflammatory arthritis. Our research
outcomes are expected to inform clinical trial design in patients with inflammatory
arthritis.
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What types and approximate numbers of animals do you expect to use and over what
period of time?

A maximum of 6500 animals will be used over 5 years. A maximum of 3000
genetically altered mice will be bred under this licence. A maximum of 3000 animals
will develop inflammatory arthritis. A maximum of 500 animals will be used for
pharmacokinetic studies (i.e. to test drug stability in vivo).

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?

In order to gain new insight into the biological processes that drive inflammatory
arthritis, animals will be injected with biological material that causes inflammatory
arthritis with clinical features very similar to human RA. This allows us to track which
immune cells are important in contributing to the inflammatory response and
associated damage to bone and cartilage. We will use genetically altered mice (i.e.
mice lacking specific components of the immune system), so that we can determine
the biological pathways that are important in driving joint pathology. This will inform
us regarding which components of the immune system would make good therapeutic
targets for neutralisation in the treatment of RA. Similarly, through looking at which
genes are ‘switched on’ in experimental models of arthritis that match certain clinical
subtypes of RA, we can identify potential diagnostic biomarkers for these different
forms of the disease. Animals used in experimental procedures will be handled
frequently. During these times animals will be injected (e.g. into a knee joint) under
anaesthesia with biological material that causes inflammatory arthritis, and receive
novel therapies (e.g. by injection or surgical implantation of a mini-pump) that have
potential to improve the clinical symptoms of RA. Animals will be closely monitored
throughout experiments for clinical signs of inflammatory arthritis as well as their
more general wellbeing. This includes visually scoring and measuring the degree of
knee joint and/or paw swelling with fine callipers. A small amount of blood or urine
may be collected from some mice for analysis. Through good handling techniques,
distress caused to the animal from being restrained will be minimised in terms of
time and discomfort (an animal will typically be restrained for less than 30 seconds at
any one time). Should the development of arthritis limit mobility, feeding or drinking,
or the clinical signs reach a pre-defined maximum score, animals will be killed by a
Schedule 1 method. Some animals with arthritis may undergo behavioural analysis
or imaging analysis. This is an opportunity to examine the exploratory behaviour of
animals in their environment and, for example, can provide new information relating
to the degree of anxiety and pain associated with arthritis. This will help refine our
future use of these experimental models. At the end of the experiments, mice will be
killed by a Schedule 1 method and tissues (e.g. joint tissue and peripheral organs
where we can monitor immune responses) recovered for cellular and molecular
analysis. Based on our experience of working on models of inflammatory arthritis
since 2006 the animals used in this project not exceed the “moderate” severity limit.
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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

During the development of inflammatory arthritis, a complex network of
communication and movement occurs between different types of immune cells, and
stromal cells that form tissues. With this in mind, an animal model is necessary as
there is no other way to recreate these in vivo conditions in in vitro cell culture
systems.

Reduction

Explain how you will ensure the use of minimum numbers of animals

Reduction

Experiments will be designed based on previous findings, which will inform the
minimum number of animals needed to achieve statistically significant findings.
When this information is not available (e.g. the first time a new therapy is trailed)
small ‘pilot’ experiments will be performed to ensure that the number of animals used
is kept to a minimum. Where possible, this project will use longitudinal analysis (e.g.
in vivo imaging) in individual animals thereby significantly reducing the number of
animals needed to evaluate arthritis over time.

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

Mice and Rats provide an excellent model in which to study the immune system.
They are well characterised immunologically, and their immune systems closely
resemble those of humans. For mice in particular, the availability of genetically
altered strains allow us to investigate specific immune functions in relation to arthritis
development.

We have significant experience in the induction of inflammatory arthritis in animals.
Arthritis will be induced through injection of arthritis-inducing proteins, which involves
only mild, transient discomfort to the animals. Development of arthritis is monitored
closely and does not impede the animals’ ability to feed, drink and explore their
environment. Where appropriate, analgesics will be added to drinking water. We
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have introduced soft bedding material that reduces the chances of limbs getting
tangled and arthritic animals are handled on soft surfaces (e.g. VetBed). Formal
assessment of arthritis development will be performed frequently. In the unlikely
event that animals reach certain pre-defined clinical scores (e.g. joint swelling) or
display unexpected adverse responses they will be killed by Schedule 1 method to
avoid pain / discomfort.
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PROJECT 56

NON-TECHNICAL SUMMARY (NTS)

Investigating new radiotherapy and drug treatments

Project Title
and mesothelioma
Radiotherapy, resistance, glioblastoma,
Key'Words mesothelioma
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

Yes

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

for primary and secondary brain tumours, lung cancer

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;
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(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

The overall aim of this project is to develop relevant mouse models of brain and lung
cancer, and use these models to identify novel therapies that can increase the
effectiveness of conventional cancer treatments (i.e. chemo and radiotherapy). Both
glioblastoma (brain cancer) and mesothelioma (lung cancer) have a dismal
prognosis with treatment resistance playing a key role in tumour recurrence and
progression. The work out lined in this project will aim to investigate the biological
mechanisms underlying treatment resistance with a view to develop more effective
treatment strategies. Our plan to achieve this (1) to test what tumour cell lines grow
tumours in mice (this will involve intracranial surgery for the glioblastoma cell lines),
(2) characterise tumour biology using MRI scans and histology to identify
pathological features and expression of drug targets in the tissue, (3) use the best
characterised tumour models to test novel radiotherapy-drug combinations (this will
involve administration of drugs to mice, irradiation of mice and MRI scanning), (4)
investigate the adverse effects of radiotherapy on normal tissues using behavioural
testing, MRI and histology to determine changes in tissue physiology and structure.

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)?

* This project will increase our understanding of glioblastoma and mesothelioma
biology, which could identify mechanisms of treatment resistance and how to
overcome these. ¢ Clinically relevant radiotherapy and drug combination treatments
will be tested in the models being developed. [REDACTED] Therefore, the preclinical
work that we propose to run in parallel will be completely relevant with translational
promise. * Ultimately our scientific findings with mice could make an impact on
cancer sufferers by supporting these trials.

What types and approximate numbers of animals do you expect to use and over what
period of time?

» We predict to use approximately 3600 mice over 5 years for studies involving
tumour bearing mice, whereas normal tissue toxicity studies are predicted to use
1500 mice over 5 years.

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?
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Injection of tumour cells in to the mouse brain in order to grow brain tumours, or
creation of a window on the mouse skull to look at the behaviour of tumour cells in
the brain (under a microscope) requires cranial surgery. The mice are under
anaesthesia throughout the surgery and given pre and post-operative pain relief.
After surgery mice are kept warm using a heated cage rack and returned to their
cage once fully awake and mobile. Mice are regularly health checked by competently
trained staff using monitoring charts that list symptoms that could be experienced by
the mice under procedure. The most common symptoms expected with regards to
intracranial tumour growth are weight loss, subdued behaviour and in some cases
seizures. Mice displaying such symptoms are humanely killed. Mice treated with
radiation may experience anaemia, diarrhoea, paralysis or abnormal behaviour
patterns. Where possible, we will use non-invasive imaging technigues as a method
of monitoring tumour growth and response to therapy. All imaging techniques require
anaesthesia and may be performed on more than one occasion. At the end of each
experiment mice are humanely killed and the tissues harvest for further testing. The
described procedures have moderate levels of severity.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

The failure of cell culture models to recapitulate key features of brain tissue is a likely
factor explaining why most new treatments developed in the laboratory have failed to
provide benefits for patients with glioblastoma. To investigate this further,
[REDACTED]. However, despite the advancements in our cell culture models, these
assays cannot fully model the complexities of cancer development in the living
organism. It has been well-documented that both immune system and tissue
components play an important role in disease progression and these factors cannot
be fully recapitulated in the test-tube, thus the requirement of animal studies
remains.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

Non-invasive imaging methods will be used to monitor tumour growth and responses
to therapy. This will avoid unnecessary killing of animals at different time points, and
allow for longitudinal studies that are more statistically powerful. Testing of cells in
conventional and novel culture models on plastic will be undertaken to identify
promising agents prior to testing in mice. Pilot studies with fewer numbers of mice
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will always be performed when using new cell lines and therapies. Data from pilot
studies will be used towards power calculations of sample size for larger quantitative
experiments.

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

This licence uses immunocompromised mice to grow tumours of human origin with
procedures that are no greater than moderate severity. It is essential that we use
immunocompromised mice in order for non-mouse cell lines to grow tumours
successfully without rejection by the host. Wild-type mice (which have a full,
uncompromised immune system) may also be used in studies were the immune
response is thought to play a key role. Pilot studies will be performed when using
new tumour cell lines to determine the take rate and for characterisation of tumours.
This will determine if a full-scale experiment is merited and will help answer scientific
guestions efficiently.

To minimise suffering, all mice on procedure will be frequently monitored and
humanely killed when exhibiting signs of altered health status and/or tumour burden.
All users will be fully trained in monitoring tumour development for each model and
will be signed as competent prior to initiating their own studies. Dedicated
monitoring sheets list clinical signs and give classifications of mild, moderate or
severe to clarify to users when mice should be killed. Our animal unit is proactive in
environmental enrichment and provides fun tunnels and nesting materials in cages.

All surgeries will be performed in a dedicated surgical suite and always using aseptic
techniques. Pre and post-operative analgesia, and anti-microbial therapy (where
required) will be administered routinely to animals under-going surgery as advised by
the vet and in line with current guidelines.
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PROJECT 57

NON-TECHNICAL SUMMARY (NTS)

Project Title Nucleic Acid Sensing by Innate Immune Receptors
Key Words immune response, vaccination, cancer

Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;

(b) translational or applied research with one of the following aims:

Yes : . . .
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (i) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No :
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

NG (f) higher education or training for the acquisition, maintenance or

improvement of vocational skills;

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Viruses are infectious agents that cause a variety of diseases, ranging from a
common cold to AIDS. The immune system can eliminate viruses, and we are trying
to understand how the immune response is kick-started upon infection.

The first step is that the cells in our body recognise the presence of a virus. We know
that cells have specialized proteins called receptors that detect viruses. However,
how these antennas sense viruses is largely unknown. By investigating the
mechanisms of detection we hope to understand how the immune response is
initiated during virus infection.

One of the hallmarks of this anti-viral immune response is the production of a group
of molecules called interferons. The name stems from the property of interferons to
interfere and block the replication of viruses. Interferons achieve this by instructing
cells to switch on their antiviral defences. Interestingly, interferons are not only
essential as central players in antiviral immune responses. They are also produced
during vaccination and are necessary for the development of protective immunity.
Moreover, interferons are involved in cancer and may help our immune system to
fight malignant cells. These new areas of research hold great promise for the
development of new vaccines and novel cancer treatments. We want to obtain a
better understanding of the underlying biology, which will be required for the
development of new medicines.

Despite all these beneficial functions of the immune system, it is a double-edged
sword and can cause problems, too. Patients suffering from autoimmunity are not
infected with viruses or other pathogens, but their cells activate a long-lasting
immune response that damages the body. Our hypothesis is that the immune
antennas are not tuned to the right signal. We hope to reveal why the immune
system is tricked into this false alarm.

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)?

The primary potential benefit of this work relates to new knowledge in the area of
immunology. Our findings may allow us to develop new ways of boosting immune
responses to more effectively eliminate dangerous viruses. Being able to better
activate immune responses may also advance vaccination strategies and instruct
ways to develop new treatments for cancer. In addition, we envisage inhibition of
immune sensors as a treatment in autoimmunity, and our work may provide insights
towards such approaches.
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What types and approximate numbers of animals do you expect to use and over what
period of time?

We will use mice as an animal model, including genetically modified mice that lack
specific immune receptors or related molecules (up to ~24,000 animals over 5
years).

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?

We will breed genetically modified mice. In most cases, the genetic modification will
not cause any adverse effects. In some instances, genetic modification may lead to
the development of autoimmunity. Manifestations of this include behavioural
changes and weight loss. These will be carefully monitored, with clearly defined
thresholds such as 15% weight loss, and animals will be killed immediately if these
thresholds are reached. The majority of animals will be humanely killed without
undergoing procedures and tissue will be used for experimentation. In addition,
some animals will be used in models of virus infection, autoimmunity, vaccination
and cancer. These models involve administration of viruses, substances or cancer
cells. We will use injection, inhalation and the drinking water to administer these
agents. Most animals will not suffer at all or will experience only mild and transient
adverse effects such as tenderness around the injection site, which typically self-
resolves within 24 hours. In the infection, autoimmunity and vaccination models, a
small number of mice (less than 10%) may suffer adverse effects that last longer,
and this will include weight loss and behavioural changes. In our cancer model,
tumour development will occur in all animals. We will regularly monitor animals
undergoing procedures and will record and measure adverse effects. Weight loss will
not exceed 15% and tumour diameter will not exceed 1.2cm. Animals will be
humanely killed immediately if these thresholds are reached, or before if scientifically
possible.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

To answer our scientific questions, our project integrates multiple scientific
approaches. This includes biochemistry and molecular biology in the test tube
wherever possible to dissect individual aspects of immune recognition. For example,
this involves using cells isolated from animals humanely killed by Schedule 1
methods and using existing cell lines. However, we also need to use an animal
model because the immune response is a complex process involving many different
types of cells and molecular mediators. There is no feasible alternative that would
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entirely replace the use of a living animal. Where work not involving protected
animals is insufficient to achieve our research goals, we will use mice as an animal
model, including genetically modified mice that lack specific immune receptors or
related molecules.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

We will use statistical models to determine the minimum number of required animals.
We will also design experiments in such a way that many data points can be
collected from the same animal. We will use male and female animals, which
reduces the number of surplus animals. We will use a breeding strategy - managed
by staff trained specifically in maintenance and breeding of mouse colonies - that
keeps the number of mice to a minimum. Unwanted genetic changes will be
prevented by regular crosses to a reference mouse strain. Finally, experiments will
be blinded as much as possible to avoid bias. Taken together, these measures will
allow us to obtain robust and reproducible data from a minimum number of mice.

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

We chose mice given that their immune system is sufficiently similar to the one in
humans to draw conclusions that are likely to equally apply to man. Once the
scientific objective of any procedure has been attained the animal will be disposed of
humanely. Specific humane endpoints will be applied. We have chosen those
models of virus infection, vaccination, cancer and autoimmunity that are most refined
and cause the least possible harm. We will are fully monitor all animals involved in
the study and continuously seek to identify new methods for refinement.

Specifically, our virus infection models interrogate the early stages of infection. At
these time points, the innate immune system becomes activated and we will study
this process. However, at these time points, virus replication has not yet resulted in
tissue damage that causes profound disease. Animals will be culled before they
reach this later stage. Similarly, in our autoimmunity studies, we are using slowly
developing disease models instead of acute onset, severe models. This allows us
again to focus on early stage of innate immune activation and to stop procedures
before animals become more strongly affected.
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Other examples of refinement applied in our work are: (a) Freund's adjuvant will not
be used. This is a component of vaccine formulations that has been used in the past
and caused adverse effects such ulcerations. We will use other adjuvants that do not
cause adverse effects. (b) We will use tumour models that are easy to monitor and
do not form secondary tumours (metastasis). (c) Footpad injections will not be used
and will be replace with a refined model (hock injection) that is much less painful but
achieves similar scientific aims.
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PROJECT 58

NON-TECHNICAL SUMMARY (NTS)

Project Title Safety and efficacy assessment for fish medicines
Key Words vaccine, safety, pharmaceutical, fish, efficacy
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

No

Yes

No

No

Yes

Yes

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

This Project Licence covers the in vivo testing required to demonstrate that
medicines destined to be used to treat farmed fish are effective and safe to the fish
themselves and the consumer.

Severe diseases caused by infectious disease agents (bacteria, viruses and
parasites) cause significant losses of farmed fish. Such diseases cause significant
welfare problems for the animals concerned, a waste of resource inputs, and
economic losses, constraining the sustainable development of this important
industry. Veterinary medicines and vaccines are needed to treat or prevent these
diseases, but their effectiveness and safety to the animal, to the consumer and to the
environment must be established first. Whilst much of this can be done by in vitro
methods not using animals, it is still necessary to confirm that a candidate treatment
truly protects or treats the target animal species from the disease concerned and is
safe for such use. The final stage of consumer safety, to protect consumers from
unacceptable veterinary residues and to determine the minimum length of time
between last treatment and slaughter, must be tested in the animal itself, because
currently available artificial systems do not offer sufficient guarantee of consumer
safety.

The fish species used under this project will be the farmed fish that the treatments
are designed to protect, or treat, thus ensuring the results are fully transferrable to
potential use in the field.

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)?

The results of the tests carried out under this Project Licence will help improve /
maintain the availability of aquatic medicines, vaccines and feed additives, and thus
markedly assist in maintaining the welfare of the more than two billion fish on fish
farms in Europe. In addition, they will also support efforts to protect consumer safety
by provision of incurred residue materials for testing laboratories looking to
developing analytical methods to detect the presence of legally and illegally used
medicines in fish meat destined for human consumption.

What types and approximate numbers of animals do you expect to use and over what
period of time?

The types of animals to be used will be fish species, principally Atlantic salmon and
rainbow trout. Other species will also be used, such as sea- bass, carp, tilapia,
wrasse, lumpfish and other cyprinids and, turbot and dab. Numbers are difficult to
predict as these will depend on the numbers of products to be tested over project,
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types of testing required and, in particular, the size of fish to be used. An estimated
range is approximately 7,000-40,000 over the 5 years .

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?

For most of the safety tests, no adverse effects are likely. For the efficacy testing,
this will involve exposing fish to harmful pathogens, which will result in severe
disease symptoms, including mortality. However, care will be taken to identify
humane endpoints where possible to reduce suffering to a minimum

Application of the 3Rs

Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

For much the work done under this Project License to test candidate veterinary
medicines, EU and UK regulations typically require use of live animals, since the
objective is to determine the safety and efficacy of the product in the whole animal.
The whole animal in most cases needs to be the intended target species for the
veterinary medicine.

This also applies to studies where we will look to expose fish to illegal medicines in
support of testing programmes that help confirm that fish sold to the public is free
of illegal contaminants. We need to be sure that the laboratories running the testing
have access to samples of fish tissues that have been dosed

('incurred") with these drugs in a way that fully mimics the way they would
accumulate in nature. At this time, these studies must still be carried out on the
whole animal

However, advice and guidance from advisory bodies, along with published
information, will be continually monitored throughout the duration of this licence and
where non-animal testing is accepted by regulators these will be adopted in keeping
with the principles of replacement.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

The minimum numbers of animals to be used are as defined by the relevant
regulations, or, where this is not mandated, by consultation with our statistical
services group in each case, to ensure the minimum statistically valid number of fish,
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consistent with the need to provide robust data, are used. This also includes a
careful check of the published literature to ensure the work planned does not
duplicate other work that has already been undertaken. [REDACTED]staff also
regularly discuss planned tests with the regulators themselves (e.g. the UK's
Veterinary Medicines Directorate) to ensure the most appropriate studies are
undertaken, consistent with the principles of the 3Rs. This all helps to avoid
unnecessary use of fish.

For each and every experiment involving live animals (fish), we then write a Study
Plan which includes:

e A statement of the objective(s)

e A description of the experiment, covering such matters as the experimental
treatments, the size of the experiment (number of groups, number of
animals/group), and the experimental material

e How the 3Rs are addressed.

The protocols are then reviewed by our local Animal Welfare and Ethical Review
Body (AWERB) to ensure the studies are ethically justifiable and adhere to the
principles of the 3Rs. No study can take place until it has obtained clearance from
both the statistical services group and the AWERB.

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

The target species used will typically be the farmed species to eventually be treated
with the products, this may also be as mandated under relevant legislation. These
include salmonids (Atlantic salmon and rainbow trout), sea-bass, tilapia and carp.
Although these will form the majority (certainly in terms of numbers) of experimental
fish, the list cannot be exhaustive; other species may become important during the
life of this licence (e.g. lumpfish).

Stocking density and population size will be considered to ensure expression of
normal feeding and social behaviours, and to minimise anti-social (aggressive)
behaviour.

The fish themselves will typically be purchased from normal fish farm stock (or
reared from eggs in house), usually from a site with an established disease history
as disease-free fish in compliance with relevant regulations.

Suffering will be minimal in the protocols assessing the safety of medicines, as most
of the procedures listed will be no greater than mild. Where preliminary tests with

251



candidate products are required, and there is not good toxicology data available for
the target species, it is possible that occasional moderate reactions will be observed.
A literature review will be undertaken to determine test doses that are unlikely to
cause any adverse reaction. In practice, it is unlikely that adverse effects that would
even be considered moderate will be observed in these protocols.

Other than that, methods used under those protocols are identical to those that will
be used by veterinary practitioners when applying antibiotic therapy (or other
pharmaceutical treatment) to control disease. No adverse effects are expected and
if any occur the trial will be terminated immediately.

Where the fish are dosed with an illegally used veterinary medicine or environmental
contaminant, a literature review and consultation with aquaculture health and other
experts will always be undertaken first to establish a likely safe dose believed
representative of practice. Where such published data or information are scarce, a
pre-test will be carried out with a small number of fish (10 or fewer) applying a dose
believed representative of practice. This is final confirmation that the proposed dose
is safe before exposing much larger numbers of fish to produce incurred residue
material.

Severe protocols

Challenging fish with pathogens or toxic substances, as is undertaken for many of
the vaccine and medicine efficacy tests, often results in the death of the challenged
fish. In some cases, where European and UK law require it, there will be no option
but to use death as an endpoint (e.g. European Pharmacopoeia monographs for fish
vaccines). It is otherwise proposed to use infection or moribundity as alternative end-
points to mortality for other studies performed under these protocols. On occasion,
particularly for vaccine tests, it will also be possible to monitor the host response of
treated fish by serological or other methods. Where this is scientifically justified, this
alternative approach will be followed. In those cases, treated (e.g. vaccinated) fish
will be sampled at intervals and blood samples examined to follow the host response
to the vaccine. Efforts will be made to influence EU and UK regulators to mandate
the use of alternative criteria to death as an end-point, where published guidance
specifies the use of death.
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PROJECT 59

NON-TECHNICAL SUMMARY (NTS)

Project Title Stem cell regulation in self-renewing tissues

Key Words stem cells, intestine, regeneration, cancer, mouse
Expected duration of 5 year(s) 0 months

the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes

No

No

No

No

No

No

No

(a) basic research;

(b) translational or applied research with one of the following aims:

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or

other abnormality, or their effects, in man, animals or plants;

(i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

(i) improvement of the welfare of animals or of the production
conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or
welfare of man or animals;

(e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

(f) higher education or training for the acquisition, maintenance or
improvement of vocational skills;
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No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Adult epithelial tissues, such as the gut, are maintained and repaired by the action of
resident stem cells, which are uncommitted cells capable of dividing into new
unspecialized stem cells while also producing specialized cells. Accurate control of
stem cell behaviour is essential to maintain proper tissue size and shape.
Uncontrolled stem cell division can lead to diseases including cancer.

Our objectives are:

1. Learn about the mechanisms that maintain normal self-renewal rate of
tissues.

2. Understand how normal self-renewal mechanisms are co-opted or affected
during cancer

3. Understand the processes involved in the repair of tissues in response to
damage.

For all the objectives described above we will focus on the role of stem cells in those
processes.

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 hope to achieve an understanding of universal basic biological processes, which
are part of human health and disease and which will ultimately contribute to the
development of useful therapies directed to the treatment of cancer and tissue
repair.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Mice. Between 6,000 and 7,000 animals over 5 years with less than 50% of them
undergoing any given procedures.

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?

Animals will be bred and induced to generate epithelial tumours or tissue
regeneration. From the Animals used for regeneration studies or just after breeding
are unlikely to suffer any adverse effects. These will be kept in normal housing and
humanely killed when they are no longer needed for breeding. We will often be able
to use tissue samples from these mice after they are killed as normal controls.
Animal bred for tumour development will be predisposed to cancer and will be
monitored carefully for clinical symptoms. Symptoms include paling of feet, anaemia,
weight loss, swelling of the abdomen and development of visible or palpable
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tumours. Carefully trained staff will monitor mice with tumours and if the tumours
interfere with normal behaviour, become larger than allowed by guidelines, or have
any consequence greater than allowed by guidelines, mice will be humanely killed
and the tissues will be analysed. Tumour cells will be grown in the laboratory. At the
end of any study, all animals will be euthanized.

Application of the 3Rs

Replacement

State why you need to use animals and why you cannot use non-protected animal alternatives

Replacement

Our laboratory uses adult fruit fly intestine as a primary model system. We use this
genetically tractable organism as our intitial and main platform to tests our
hypothesis and assess the function of multiple genes in the contest of a living animal
(in vivo). As an alternative to the use of mouse models, translation of our fly work
into mammalian models will include the use of pre-establised mouse tissue
organoids and human tissue samples obtained from colleagues before doing in vivo
mouse work.

Reduction
Explain how you will ensure the use of minimum numbers of animals

Reduction

At the moment of using live mouse models we will take a very focused approach by
modifying just the candidate genes, which have previously been identified to have a
clear effect in the intestine of our fly models. This will greatly reduced the number of
animals used. Additionally, using already available mouse tissues previously
extracted by other researches within our institution and tissue samples from the
biobanks will provide the means to translate results from our fly work without having
to use addional animals. We therefore will keep our use of mouse models to the
minimun and only to validate the potential significance of our most solid fly data into
human health and dissease.

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
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We use state-of-the art genetic models to ensure that genes are removed or
activated in the correct organ/tissues to reduce side effects. When using whole
mutant animals it will be done under the premises that this does not affect overall
animal health. Animals will receive anaesthetic and/or analgesic treatments where
appropriate. All animals will be monitored regularly for signs of normal behaviour
and will be humanely killed if they exhibit moderate adverse signs.
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PROJECT 60

NON-TECHNICAL SUMMARY (NTS)

Kainate receptor-dependent plasticity and its role in

Project Title brain development
Autism, Kainate receptors, Synaptic plasticity,
Key Words Glutamate receptors
Expected duration of 5 year(s) 0 months
the project

Purpose of the project (as in ASPA section 5C(3))

Purpose

Yes (a) basic research;

(b) translational or applied research with one of the following aims:

Yes : . . :
other abnormality, or their effects, in man, animals or plants;

NG (i) assessment, detection, regulation or modification of physiological
conditions in man, animals or plants;

NG (iif) improvement of the welfare of animals or of the production

conditions for animals reared for agricultural purposes.

(c) development, manufacture or testing of the quality, effectiveness and
No safety of drugs, foodstuffs and feedstuffs or any other substances or
products, with one of the aims mentioned in paragraph (b);

(d) protection of the natural environment in the interests of the health or

No .
welfare of man or animals;

NG (e) research aimed at preserving the species of animal subjected to
regulated procedures as part of the programme of work;

No

(f) higher education or training for the acquisition, maintenance or

(i) avoidance, prevention, diagnosis or treatment of disease, ill-health or
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improvement of vocational skills;

No (g) forensic inquiries.

Describe the aims and objectives of the project (e.g. the scientific unknowns or
scientific/clinical needs being addressed):

Nerve cells communicate and transmit information across structures called
synapses. The sending nerve cell (presynaptic) relays the information by releasing
chemical transmitters. The receiving cell (postsynaptic) detects that signal by
specialized receptor proteins present at the synapses and modify the way neurones
are connected. In the adult, synaptic connections can change depending on how
they are used: busy synapses can become stronger or they can become weaker and
even completely disappear when poorly used. These processes, called long-term
potentiation (LTP) and long-term depression (LTD) of synaptic plasticity sound
simple but, in fact, they require a highly regulated and coordinated series of events
that are the cellular basis for memory formation and learning processes.

Sometimes, an improperly orchestrated LTP or LTD activity can occur, manifesting
as cognitive deficits. This is the case for many neurological disorders such as
dementia, Alzheimer's Disease or intellectual disability. In addition, this plastic
remodelling of the brain influences the correct formation of neuronal networks during
the childhood. In this stage, what we see, hear, touch, taste and learn, will shape
specific circuits in a manner that they are reflecting the experience incoming form the
external world. The main target of the project is a protein called kainate receptor,
which is present at the synapses.

My goal is to explore a new and unusual way in which kainate receptor activity can
strengthen or weaken the synaptic connections, thus affecting the power of our
brains to learn and memorize new things. In addition, kainate receptors are present
in very high levels at young synapses, when the external experience is shaping
them, and are reduced as the development progresses and the adult patterns of
neuronal circuits and connectivity are established.

How kainate receptors modulate other receptors in the synapse will be studied first,
and then the synapse capacity of being potentiated or depressed and eliminated to
form a normal network of connections will be tested. This is important because when
it goes wrong, it is believed to cause disorders such as autism, schizophrenia and
intellectual disability. If so, the way to impede and prevent such abnormality will be
sought, which would indicate a new way in fight against these neurological
pathologies and its devastating consequences.

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)?
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Though knowledge of causes of autism has advanced, the role of many factors
operating normally in the brain development is still unclear. Existing data indicate
that kainate receptors play a role in early processes that will determine the fate of the
final brain organisation. Understanding how kainate receptors contribute to
establishing the healthy interconnections in the brain will help us try to find the way
to prevent the consequences of inappropriate connectivity. This will help us devise a
new strategy in the fight against autism and its devastating consequences.

What types and approximate numbers of animals do you expect to use and over what
period of time?

Mice, 2200.

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 animals will be genetically modified, but this is not expected to cause any
adverse effect by itself. Their tissues will be used after death for the imaging and
electrophysiological studies. Anaesthesia and analgesia will be used as necessary
and any animal experiencing an unexpected adverse effect will be treated as
advised by the NVS or will be killed humanely.

Application of the 3Rs

Replacement
State why you need to use animals and why you cannot use non-protected animal alternatives

Replace