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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

Project 1. Understanding formation
and diseases affecting the limb

Project Title
musculoskeletal system

Key Words limb formation, limb birth defects, bone fracture repair

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

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

Purpose

Vi (a) basic research;

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

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

No ) . : .
or 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;

NoO (iif) 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):

We aim to understand how two key tissues of the musculoskeletal system-bone and
muscle-are formed normally and how these tissues our maintained and repaired
throughout life.

Diseases that affect proper functioning of the musculoskeletal (MSK) system are
common and diverse. MSK disease can arise from birth defects, sports injuries,
trauma, disease, normal wear-and-tear and age-related diseases. There are
approximately 200 different musculoskeletal conditions that together account for 1 in
5 visits to the GP in the UK. This represents an annual cost of £5 billion to the NHS
and results in 30.6 million working days lost a year, adding a further cost to the UK of
£7.4 billion annually REDACTED

By understanding more about the underlying biology of how limb tissues, specifically
muscle and bone, are formed and how they repair and can degenerate in old age or
through disease we aim to address some of the challenges of MSK disease and
contribute to health benefits that will enhance quality of life, health and productivity.

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 how tissues of the limb are formed normally we can better
understand and diagnose birth defects caused by these processes being disrupted.
This research will help contribute to the development of therapies to engineer
components of the musculoskeletal system, muscle and bone. It will also aid in the
development of improved diagnostic and treatment regimes for individuals with limb
birth defects.
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What types and approximate numbers of animals do you expect to use and over what
period of time?

We use mouse as an animal model. We estimate to use approximately 3000 animals
over the course of 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 expected level of severity is moderate. The bulk of our work involves breeding
and maintenance of mouse lines that have been genetically altered with the specific
intended purpose of carrying out research into how limbs form and how diseases
affecting the limbs can occur. Much of our work involves the breeding and
maintenance of a reporter line in which a cell type involved in bone fracture repair is
labelled fluorescent green. This allow us to enrich for this rare cell type and facilitates
us in carrying out further research in vitro on the function and capabilities of these
cells. In other work we carry out crosses of genetically altered mice to generate
embryo material that is harvested after humanely killing the female mice and
embryos. This apporach allows us to model human disease and study how gene
disruption can cause birth defects. In order to generate, store or replenish stocks of
live animals it is necessary to carry out some surgical techniques on animals. These
methods can help use produce frozen stocks to secure lines that we have produced
and to enable these resources to be shared. Overall, these methods help reduce the
total number of experimental animals used

Application of the 3Rs

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

Replacement

in parallel studies we are using human tissue samples from controls and patients
with congenital limb defects. This work is limited to tissue culture experiments. Work
with human cells lacks many of the powerful genetic tools available with the mouse
model and we are only able to work with the human cells in culture and by analysis
of (fixed) tissue biopsies. Nevertheless, they serve as an excellent complement to
our work using (whole) animal models with our animal models providing valuable
insight into design and interpretation of our experiments using humans tissues.

Tissue culture studies of muscle and bone can replicated some aspects of their
normal behaviours but cannot replicate the entire tissue and the environment it is
normally exposed to-the role of innervation, vascularisation and interaction with other
tissue/body physiology for example. We therefore require use of the whole animal for
some experiments.
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Reduction

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

Reduction

We aim to use the minimum number of animals in order to generate statistically
significant and/or robust data.

When possible we maintain lines and design breeding regimes that maximise the
yield of mutant embryos or pups obtained in crosses. This reduces the breeding
schedule, genotyping and numbers of animals used. Whe