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Executive summary

The UK pipeline of advanced therapy medicinal products (ATMPs) entering clinical
development continues to go from strength-to-strength in 2018, underpinned by a thriving
research base and an increasing commercial focus from therapy developers. In this year’s
preclinical database, 875 projects were identified, compared to the 720 in 2017, suggesting
substantial growth - of approximately 20% - in year-on-year research activity. This includes
projects undertaken by 45 industrial therapy developers headquartered in the UK.

Consistent with the findings of the 2018 UK clinical trials database, oncology is the dominant
therapeutic area with similarly high activity in ophthalmology. However, in the preclinical
database, comparatively greater levels of activity are identified in study of neurological
disorders and cardiovascular disease with therapies targeting these disease areas generally
appearing to be further away from the clinic.

The number of phase I or I/II trials that have progressed from the UK research base is
accelerating on annual basis. Indeed, 13 such studies have been identified in our 2018 UK
clinical trials database of which eight are sponsored by UK-headquartered commercial
developers. These include six in viv 0 gene therapy trials, targeting Parkinson’s disease,
haemophilia and ocular disorders respectively.

2018 has seen an emergence in research leveraging gene editing with significant activity
identified in early stage projects that use CRISPR-cas9. There are now three UK clinical trials
employing gene editing technologies - CRISPR and TALEN for ex vivo modification and zinc
finger nuclease for an in vivo application, suggesting therapies in the gene editing space will
be coming through the pipeline generated from UK research base in the approaching years. A
further interesting technological trend is the appearance of numerous non-viral gene delivery
approaches, ranging from cell penetrating peptides to lipid nanoparticles (LNPs). Although
current utility is limited compared to their viral counterparts, an increase in research activity
and clinical readiness is anticipated in the forthcoming years.

Cell and Gene Therapy Catapult is a trading name of Cell Therapy Catapult Limited, registered in England and Wales under
company number 07964711, with registered office at 12th Floor Tower Wing, Guy’s Hospital, Great Maze Pond, London
SE1 9RT. VAT number 154 4214 33.

+44(0)20 3728 9500 ct.catapult.org.uk


https://ct.catapult.org.uk/resources/cell-and-gene-therapy-catapult-uk-clinical-trials-database
https://ct.catapult.org.uk/resources/cell-and-gene-therapy-catapult-uk-clinical-trials-database
https://ct.catapult.org.uk/resources/cell-and-gene-therapy-catapult-uk-clinical-trials-database

caTAPULT

Cell and Gene Therapy

Introduction and methodology

The UK preclinical database covers preclinical research activity concerning cell, gene and
other advanced therapies that the Cell and Gene Therapy (CGT) Catapult believes to be
ongoing in the UK as of November 2018. It supersedes the database of 2017, and both remain
available on our website.

As a centre of translational excellence in the UK, the CGT Catapult is helping its stakeholders
within the UK and international community progress their portfolio of projects. The UK
preclinical research database gives us a valuable mechanism for tracking cell and gene
therapy trends and enables us to plan activities appropriately and identify needs for the
sector going forward. It also complements the UK clinical trials database. The database is
intended to be of use to academics, commercial organisations and investors operating in the
cell and gene therapy space by providing insight and visibility into the diversity of preclinical
research and demonstrating the rich science base in the UK. It is also used to provide an
indication of the likely future directions of cell, gene and other advanced therapies.

Following on from the report that was undertaken in 2017, in this year’s edition, project data
was collected using a secondary research approach in which information was captured by
surveying the literature and through inspecting webpages belonging to relevant companies
and academic principal investigators undertaking preclinical research. For the avoidance of
doubt, all data presented here is publicly available.

Data concerning a large volume of projects were collected and these studies, detailed in this
report, utilise a diverse variety of therapeutic agents in a wide assortment of disease areas. In
keeping with the methodology used last year, the technology readiness level (TRL) of the
projects captured varies from early to mid-stage translational research (which makes up the
majority of projects captured) to projects in which clinical trials are expected to be
undertaken in the next few years. The data show an approximate 20% increase in identified
studies across the various TRLs.
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Overview of preclinical research being
undertaken in the UK

Disease area

The preclinical research that has been identified this year covers a broad range of disease
areas with oncological studies (including both haematological malignancies and solid
tumours) being the most frequent with 124 projects (compared to 107 in 2017). This sum is
closely followed by neurological disorders, having 119 projects (compared to 100 in 2017).
Therefore, representing a 15% and 19% increase in the number of studies identified in these
disease areas respectively since 2017. There is also significant activity in ophthalmological,
cardiovascular and neurological research programmes; and this includes year-on-year
increases in activity. Figure 1 provides details of a number of projects specific to each disease
area. It should be noted that a single project may fall into more than one disease area.
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Figure 1. Disease area studied in UK preclinical projects in 2018
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Therapeutic modality

In alignment with the range of disease areas represented by the preclinical research being
undertaken in the UK, there are a wide assortment of therapeutic cell types being
investigated. Figure 2 provides a broad overview of the types of therapeutic modalities being
used and a further breakdown of the individual cell and viral vector types.

Consistent with the findings of last year’s report, the most widely used modality is tissue
specific/stem progenitor cells at 27% and this is due to the diversity of therapeutic strategies
that utilise these types of cells. These include studies into ophthalmology, neurological
disorders and gastroenterological disorders amongst others. The second most widespread
modality is MSCs/Stromal cells, which are most commonly used to develop therapies
targeting cardiovascular and orthopaedic conditions. Approximately 18% of the preclinical
programmes identified for this report use in vivo gene therapies, representing a 7% increase
compared to the number of projects identified in 2017. Their utility includes studies into
cardiovascular disease, neurological disorders, haemophilia and conditions of the eye.
Pluripotent stem cells were found to comprise around 13% of the therapies studied and are
similarly diverse with respect to the disease area to which they are applied. However, their
use is more frequently investigated in early-stage translational research.
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Figure 2. Therapeutic modalities investigated in preclinical research in 2018

Cell and Gene Therapy Catapult is a trading name of Cell Therapy Catapult Limited, registered in England and Wales under
company number 07964711, with registered office at 12th Floor Tower Wing, Guy’s Hospital, Great Maze Pond, London
SE1 9RT. VAT number 154 4214 33.

+44(0)20 3728 9500 ct.catapult.org.uk



catAPULT

Cell and Gene Therapy

Funding providers

The heatmap below (Figure 3) provides details of the various bodies funding preclinical
advanced therapy research in UK and the disease areas these organisations are targeting. The
identified preclinical projects are supported by a wide range of funding organisations and
private investment. With regards to the number of projects funded, the Medical Research
Council (MRC) is the most prolific funding body, providing grants to over 180 projects.
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Figure 3. Heatmap demonstrating the funding sources for preclinical research by disease area

BBSRC: British Biotechnology Scientific Research Council; CRUK: Cancer Research UK; EPSRC: Engineering &
Physical Sciences Research Council; GOSH: Great Ormand Street Hospital; MRC: Medical Research Council; NIHR:
National Institute of Health Research; UKRMP: UK Regenerative Medicine Platform*

*The UK Regenerative Medicine Platform (UKRMP) is a joint initiative funded by the MRC, the EPSRC & the BBSRC

The MRC provides research grants through various initiatives such as the biomedical
catalyst: developmental pathway funding scheme (DPFS). This call provides funding to
therapy developers as a bridge to commercialisation and regularly supports late-stage
preclinical projects in the ATMP space. Innovate UK provides similar funding opportunities
to SMEs through its biomedical catalyst primer and early stage awards.
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The MRC also provides academic research funding via its involvement in the UK
Regenerative Medicines Platform (UKRMP). The UKRMP is a joint initiative funded through
the MRC, the EPSRC and the BBSRC. Its purpose is to support high quality UK research and
translational activities in the field of regenerative medicine to accelerate development of
novel therapies and to foster economic growth. The platform is divided into three research
hubs: pluripotent stem cells and engineered cells; engineered cell environment; and
acellular/smart materials — 3D architecture. Academics throughout the UK collaborate
within these hubs depending on their area of expertise.

It is worth noting that in April 2018 there was a major reorganisation to the bodies that
provide government research funding via the formation of UK Research and Innovation
(UKRI). UKRI brings together seven research councils, including the MRC, the BBSRC, the
EPSRC and Innovate UK and commands an annual budget of around £6 billion.

A number of late-stage preclinical projects currently receive funding through EU grants,
particularly for cross-border collaborations. However, the following organisations also
support late stage projects: Innovate UK, the MRC, the British Heart Foundation and the
Wellcome Trust. In addition, Great Ormand Street Hospital (GOSH) funds numerous
preclinical programmes via its charitable arm and these projects are primarily undertaken in
collaboration with academics at University College London.

Figure 4 gives a further breakdown of the various streams funding preclinical research in the
UK’s advanced therapy industry by providing the number of identified studies funded by each
organisation.
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Figure 4. Funding sources obtained by the identified preclinical projects in 2018

Other funding sources include: UK Stem Cell Foundation, Cancer Research Wales, Scottish Funding Council, Diabetes UK,
Alzheimer’s Research UK, Parkinson’s Research UK, MS Societies, Rosetrees Trust, Stoneygate Trust, Scottish National
Blood Transfusion Service, University College London Hospital Biomedical Research Centre, Imperial Confidence in
Concept Fund, Leverhulme Trust, Jules Thorn Foundation, Kidney Research UK, Innovation and Knowledge Centre Medical
Technologies, Defence Science and Technology Laboratory, Cure Huntington’s Disease Initiative Foundation, Juvenile
Diabetes Research Foundation, Macular Vision Research Foundation, Just Gene Therapy, Roche Organ Transplantation
Research Foundation, Alpha-1-foundation and the CHDI Foundation.
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Gene modification and emergence of new technologies

Figure 5 illustrates the usage of gene modification techniques for both exvivo and in vivo
gene therapy applications. In recent years, the number of studies utilising gene modification
techniques has increased owing to improved understanding of these methods, and this trend
will likely continue as more of these technologies approach the clinic. Although the majority
of projects detailed in this study did not use gene modification techniques, we identified 143
projects in which gene modification was utilised. However, it is probable that the true figure
is considerably higher than reported here and this discrepancy is explained by the difficulty
in capturing this type of project information through the methodology used. On the whole,
lentiviral gene modification is the predominant technique with 55 studies reported, in
addition there were 13 reported instances of retroviral modification.
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Figure 5. Instances of gene modification techniques used in the identified preclinical projects in 2018

The identified lentiviral and retroviral methods of genetic modification are predominantly
used in ex vivo gene therapy applications. On the other hand, the 11 examples of AAV
modification identified are favoured for in vivo gene therapy applications.

The incidence of gene editing technology within the UK research base is on the rise. In 2018,
30 reported cases of CRISPR-Cas9 usage have been identified (compared to 19 in 2017’s
report); and there are five cases of TALEN use (compared to two in 2017). However, it should
be noted that the bulk of cases in which gene editing is utilised were in projects in the early
stages of development and within academia. Nevertheless, with respect to new technology
trends, it is encouraging to note that a single commercially-sponsored UK clinical trial has
commenced in 2018 that utilises CRISPR-cas9 for ex vivo gene editing of haematopoietic
stem cells for the treatment of transfusion-dependent beta-thalassemia. This is the first
clinical trial that exploits CRISPR-cas9 in Europe. The preclinical development work for this
therapy was not undertaken in the UK. However, it is likely as understanding of the
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technology increases, therapies for both ex vivo and in vivo applications will progress to the
clinic from UK based research. Such uses of CRISPR-Cag currently being studied, within the
UK ATMP academic community, include applications in immuno-oncology, neurology and
for in vivo gene therapy application for treatment of respiratory disorders. Furthermore,
TALEN use was identified for ex vivo gene modification in projects studying immune
disorders amongst others.

A further technological emergence from this year’s report is the use of non-viral gene delivery
methods; 12 studies were identified in 2018. Non-viral gene delivery methods may offer an
attractive alternative to conventional viral gene delivery methods due to their lower cost of
goods, increased payload capacity and reduced immunogenicity. Furthermore, they have
utility in the context of ex vivo and in vivo applications.

Within the UK’s research base several companies have spun-out successfully from academia
by developing non-viral gene delivery technologies. These include lipid nanocomplex
particles, methods that deliver saRNA for the treatment of liver disorders (which has already
reached the clinic in the UK) and cell penetrating peptide technologies for gene therapy
applications in oncology.

Although use of non-viral gene delivery methods is currently limited compared to their viral
counterparts, the former is becoming increasingly more common amongst the ATMP
research base. However, numerous challenges exist including: toxicity issues, poorer
targeting specificity compared to viral delivery methods and the need to understand process
development requirements to translate to a GMP environment. Nevertheless, it is likely that
more of these delivery methods will be approaching clinical use in the coming years,
particularly in combination with gene editing techniques.
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Progression of ATMPs from UK research base into the clinic

The pipeline of preclinical cell and gene therapy studies generated from the UK’s research
base has grown robustly over the past 12 months, demonstrated by the number of therapies
that have progressed to first in human studies. When examining the 2018 Clinical Trials
Database, it can be observed that 13 new studies have progressed from the UK research base
of which eight hold a UK-headquartered commercial sponsor. This compares to five trials
that progressed from the UK research base in 2017 and three trials in 2016. This
demonstrates significant acceleration in the number of preclinical programmes that have
progressed to clinical trials from the UK research base in recent years.

Unsurprisingly, the most frequent therapeutic area for these trials in 2018 has been oncology,
ranging from haematological malignancies such as multiple myeloma and B cell lymphoma to
solid tumours, including hepatocellular carcinoma and endocarcinoma of the lung. However,
interestingly, there has been significant clinical activity in the in vivo gene therapy space in
2018. Indeed, six phase I/II clinical trials, currently recruiting patients, are new to the 2018
clinical trials database having progressed from the UK research base. These include two trials
for haemophilia, three trials for conditions of the eye and one trial for Parkinson’s disease; of
these four out of six are sponsored by a commercial organisation headquartered in the UK.

Generation of heat maps from collated data

In order to provide a broad description of the diversity of projects that are currently being
carried out throughout the UK, a series of heatmaps were generated using the data collated.
In each case the therapeutic modality was plotted against the disease area in question and
each data point within each heat map displayed represented a project specific to that area of
work. This method was then used to assess the frequency and types of projects being carried
out at a number of commercial organisation and universities throughout the UK on a regional
basis. If further information is required concerning specific studies, we can be contacted via

email on comms@ct.catapult.org.uk.
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Commercial organisations undertaking
preclinical research within the UK

The UK is home to many companies operating in the advanced therapy industry, a handful of
which have been spun-out successfully from the nation’s Universities. Indeed, the rate at
which UK spin-outs have been created in the past 12-18 months has accelerated, which is
likely indicative of the growing confidence in the industry. This statement is supported by the
findings of our 2018 Annual Review in which we reported that the number of advanced
therapy developers, operating in the UK, stands at 64 — more than any other European
Country. Furthermore, these companies have attracted £2.5 billion in funding since 2013.
For this analysis, we identified 45 commercial organisations currently undertaking preclinical
research within the UK (Figure 6). With respect to the specific technologies with the highest
level of activity, immunotherapies targeting cancer is the dominant therapeutic area. This
likely reflects: their clinical need; their extensive history of research and development; the
considerable volume of funding dedicated to oncology research compared to other therapy
areas; and the commercial opportunity that their exploitation offers. The UK’s advanced
therapy industry also boasts a strong pipeline of preclinical projects in the therapeutic areas
of ophthalmology and neurology, which will likely lead to the development of clinical
programmes in the following years. The heatmap below provides examples of a number of
companies undertaking preclinical research using advanced therapies within the UK.
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Figure 6. Heatmap demonstrating the preclinical projects being undertaken by commercial
organisations (non-academic) within the UK
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Cell and gene therapy preclinical
research in the UK academic
community

In order to gain an overall view of the UK’s preclinical research base, we next selected a
number of universities and research institutions undertaking preclinical research in cell and
gene therapy. A complete list of the academic institutions reviewed is found below. In total,
within the academic research community, 811 research projects were identified compared to
the 675 projects that were identified in the 2017 edition of the preclinical database. This
represents a 20% year-on-year increase in the number of projects identified, suggesting
significant growth within the academic research base.

The distribution of projects being undertaken, at a number of selected universities, according
to geographic region is provided by the map of the UK in Figure 7. This figure illustrates the
number of projects identified in each city by the size of the circles displayed. In the following
section of this report, the individual universities are then ordered according to the number of
identified projects being undertaken on a geographical basis.
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Figure. 7. A broad overview of the preclinical research activity being undertaken in cell and gene
therapy at academic institutions throughout the UK

The level of activity identified in each city is depicted with circles, providing a comparative indication
of the number of projects being undertaken on a regional basis
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Regional picture of cell and gene therapy preclinical research in the
academic community

London

As can be inferred from the display shown on a previous page, on a regional basis within the
UK, London is home to the most prolific activity in cell and gene therapy preclinical research
by a considerable margin. Indeed, in the capital there are multiple universities that have
expertise in developing advanced therapies and for this report we analysed activity at
University College London (UCL), King’s College London, Imperial College London, Queen
Mary University and the Francis Crick Institute.

UCL provides much of this research with 163 projects being identified in many disease areas
(Figure 8).
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Figure. 7. A broad overview of the preclinical research activity being undertaken in cell and gene
therapy at academic institutions throughout the UK

The level of activity identified in each city is depicted with circles, providing a comparative indication
of the number of projects being undertaken on a regional basis
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There are a number of preclinical studies being undertaken at UCL’s Institute of
Ophthalmology. Advanced therapy research at UCL is also being carried out in collaboration
with Great Ormand Street Hospital (GOSH) through the hospital’s cell and gene therapy
facility, which aims to support clinical trials through its manufacturing capabilities. UCL
academics also hold expertise in the study of immune tolerance and immunotherapy through
its institute of immunity and transplantation. UCL also collaborates closely with Northwick
Park Institute for Medical Research (NPIMR) in efforts to develop tissue engineered products
for conditions affecting the liver, heart and bowel amongst others.

There are many projects being carried out at King’s College London with a focus upon stem
cell therapy and regenerative medicine (Figure 9). These include projects being undertaken
through the Centre for Stem Cells & Regenerative Medicine, which aims to understand how
stem cells interact with their local niche and how this information can be used to develop
novel therapeutic strategies. These research efforts form part of the UKRMPs Engineered cell
environment hub which seeks to translate these efforts into developing cell therapies for
damaged organs and to promote endogenous repair of damaged organs through the body’s
own regenerative processes.
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Figure 9. Heatmap demonstrating the preclinical projects being undertaken at King’s College London

This endeavour intends to drive research through collaboration with groups at a number of
other academic institutions, including UCL (as described above) and the universities of
Edinburgh, Keele and Cambridge. This platform was established in order to drive discoveries
to overcome the translational challenges associated with regenerative medicine and has a
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focus on developing stem cells for the treatment of lung disease, liver disease and joint
disorder.

Furthermore, at King’s College London, there are several projects being undertaken
concerning viral vector manufacture to produce gene modified cellular therapies. Specifically,
these are being used in preclinical research programmes for immunotherapies targeting
haematological cancers.

There are numerous programmes being carried out at Imperial College London (Figure 10),
which is renowned for its work into developing gene-based therapies for the treatment of
cystic fibrosis through its gene therapy group at the National Heart and Lung Institute.
Currently, research is being undertaken where viral vectors are being developed for
prospective treatment of congenital and acquired lung diseases. In addition, Imperial College
London also takes a leading role in research funded by The UKRMP via the acellular/smart
materials - 3D architecture approaches for therapeutic delivery hub. This collaboration aims
to develop the next generation of bioactive scaffolds to treat various conditions.
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Figure 10. Heatmap demonstrating the preclinical projects being undertaken at Imperial College
London

The highest activity identified at Imperial College London with respect to delivery method
and disease area is the use of tissue-specific stem cells targeting cardiovascular disease. The
programmes here are undertaken at one of the British Heart Foundation’s (BHF) centres of
excellence. These projects include studies in which cardiac stem cells are be assessed for their
readiness for cardiac repair strategies and studies in which encapsulation hydrogels are being
developed for delivery of drugs to the heart.
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The Francis Crick Institute is a biomedical research centre based upon a unique partnership
between UCL, Imperial College London and King’s College London. It was established with
funding from the MRC, the Wellcome Trust and Cancer Research UK with the mission of
furthering biomedical discoveries to improve treatment, diagnostics and prevention of
human disease. At the Francis Crick Institute there are a number of projects relating to
advanced therapies. These include research in the areas of immuno-oncology, pluripotent
stem cells, CRISPR-Cas9 gene editing and non-viral vector gene delivery methods.
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Figure 11. Heatmap demonstrating the preclinical projects being undertaken at The Francis Crick
Institute

There are a range of preclinical projects being undertaken at Queen Mary University London
(QMUL) (Figure 12), predominately through the university’s William Harvey Medical
Research Institute at St Bartholomew's Hospital Medical School. The focus here is in the use
of stem cells for the treatment of cardiovascular disease and neurodegenerative disorders.
There is also activity in oncology, including development of oncolytic viruses, CAR-T
therapies, and strategies for delivering nanoparticles and microRNAs for the treatment of
blood cancers. Academics at QMUL are also currently developing 3D technologies for
orthopaedic conditions as part of the UKRMP smart material hub.
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Figure 12. Heatmap demonstrating the preclinical projects being undertaken at Queen Mary University,
London

Cell and Gene Therapy Catapult is a trading name of Cell Therapy Catapult Limited, registered in England and Wales under
company number 07964711, with registered office at 12th Floor Tower Wing, Guy’s Hospital, Great Maze Pond, London
SE1 9RT. VAT number 154 4214 33.

+44(0)20 3728 9500 ct.catapult.org.uk



catAPULT

Cell and Gene Therapy

South West England and Wales

Cardiff University is prolific in research using advanced therapies and we identified almost
50 preclinical projects being carried out there (Figure 13). There is strong focus into the
development of novel cell-based treatments for neurodegenerative disorders and this is led
by the efforts of researchers at the brain repair group. Their work includes a late stage
preclinical project targeting Huntington’s Disease. Cardiff University also provides numerous
preclinical programmes being undertaken at the School of Densistry. In addition, early stage
projects are being carried out into CAR-T and TCR cells that target tumour cells expressing
specific cell adhesion molecules, which are being perfomed at the School of Medicine.
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Figure 13. Heatmap demonstrating the preclinical projects being undertaken at
Cardiff University

The principal disease area currently being investigated at the University of Bristol with
respect to advanced therapies is cardiovascular disease through the Bristol Cardiovascular
Centre. The centre encompasses over 200 basic and clinical scientists spread over three
university facilities in addition to local NHS Trusts. Projects held there utilise a number of
delivery methods, including pluripotent stem cells, tissue-specific stem cells and in vivo gene
therapies. These include late stage projects that are anticipated to soon be ready for clinical
trial. There are also a number of projects being performed at the School of Cellular and
Molecular Medicine, which focus on tissue engineering and stem cells therapies for
haematological conditions.
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Moreover, there are a number of projects being carried out at Swansea University. These
include investigations into developing cardiac implants using cardiomyocytes and strategies
to develop 3D scaffolds for orthopaedic conditions. Elsewhere in the South of England, study
is currently ongoing at the University of Reading into development of gene therapies
targeting metabolic disorders. In addition, researchers at the University of Bath are
undertaking study into genetic reprogramming of fibroblasts into hepatic-like cells for the
treatment of liver disorders.
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Figure 14. Heatmap demonstrating the preclinical projects being undertaken at the University of Bristol
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Scotland

The University of Edinburgh is one of the UK’s leading institutions in the field of regenerative
medicine and much of the relevant research work undertaken there is done so at the MRC’s
Centre for Regenerative Medicine. The centre has a history of developing advanced therapies
for clinical trial, including the world’s first randomised controlled trial of autologous stem
cell therapy for the treatment of cirrhosis. Here, there are large range of studies into both
basic stem cell research and translational programmes aiming to use the therapeutic
potential of stem cells for wide ranging disease areas, such as cancer, multiple sclerosis and
liver disease. Moreover, researchers at the MRC Centre for Regenerative Medicine take lead
on the UKRMP’s engineering cell environment hub and take part in the acellular/smart
materials - 3D architecture hub.

The University of Edinburgh also hosts late-preclinical research into the use of viral vector-
based in vivo gene therapy for the treatment of cardiovascular disease. In addition, there are
mid-stage preclinical studies utilising tissue-specific stem cells for cardiovascular disease,
undertaken at a BHF centre of excellence, and earlier stage projects developing red blood
cells and vascular systems from pluripotent stem cells.
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Figure 15. Heatmap demonstrating the preclinical projects being undertaken at The University of
Edinburgh (including the SNBTS)

The Scottish National Blood Transfusion Service (SNBTS) is partnered with the MRC’s
Centre for Regenerative Medicine at the University of Edinburgh and combines expertise in
GMP manufacture with preclinical development to advance clinical-grade cellular products.
Currently, the SNBTS is undertaking numerous projects, including late-preclinical studies
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involving development of virus-specific T cells for treatment of virally-driven disorders
including cancers in addition to use of tissue-specific stem cells targeting vascular diseases.

There are several projects being carried out at the University of Glasgow (Figure 16) and
these include use of mesenchymal stem cells for orthopaedic and wound healing applications.
In addition, the University of Aberdeen is undertaking preclinical research in several areas,
including generating pancreatic organoids for the treatment of diabetes and study into
stromal stem cells for orthopaedic disorders such as osteoarthritis. At the University of
Dundee there is study into non-viral vector gene delivery systems for the treatment of skin
blistering disorders. Furthermore, investigation into non-viral vector gene delivery systems
are ongoing at the University of Strathclyde in order to target pancreatic and neurological
tumours respectively.
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Figure 16. Heatmap demonstrating the preclinical projects being undertaken at the University of
Glasgow
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The Midlands

The University of Nottingham has a strong focus in stem cell research underpinned through
its regenerative medicines and cellular therapies division. In particular, the group utilises a
multidisciplinary approach in the characterisation and development of biomaterials for tissue
engineering and drug delivery systems, including development of non-viral ex vivo gene
therapies. On this theme, researchers at the University of Nottingham take a leading role in
the delivery of the UKRMP’s smart approaches for cellular therapeutic delivery hub.
Researchers at the University of Nottingham also collaborate with academics at the
Universities of Keele and Loughborough through the EPSRC funded Innovation
Manufacturing Centre in Regenerative Medicine. Similarly, to the University of Nottingham,
Keele University focuses upon tissue engineering techniques in medical applications,
including the use of autologous cell treatments in surgical repair procedures. The University
also partners with the Universities of Newcastle, Aberdeen and York through the Arthritis UK
Centre of Excellence. In addition, Keele University academics partake in two of the UKRMP
hubs: engineered cell environment and acellular/smart materials - 3D architecture hub.
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Figure 17. Heatmap demonstrating the preclinical projects being undertaken at the University of
Nottingham
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The University of Birmingham is carrying out numerous projects aimed at developing
immune therapies targeting cancer, including programmes using natural killer cells, TCR
modified immune cells and CAR-T cells respectively. These projects are being undertaken at
the university’s institute of immunology and immunotherapy and range in their technology
readiness levels — from early stage translational projects to later stage pre-clinical
development studies. Researchers at the University of Birmingham are also carrying out early
stage translational research into developing advanced therapies for disorders and such as
osteoporosis and liver disease.
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Figure 19. Heatmap demonstrating the preclinical projects being undertaken at the University of
Birmingham
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South East England (non-London)

Researchers at The University of Cambridge carry out a diverse variety of preclinical projects
in field of regenerative medicine (Figure 20). The majority are currently being undertaken via
the Cambridge Stem Cell Institute (CSTI), which is home to 29 research laboratories and was
established from funding via the Wellcome Trust and Medical Research Council. Research
groups at the CSTI varies from work into developing novel therapies for the treatment of
neurological disorders such as Parkinson’s and Huntington’s disease, to blood cancers such
as Chronic Lymphocytic Leukaemia (CLL). Several academics operating at the CSTT also play
a leading role in the pluripotent stem cells and engineered cells and engineered cell
environment hubs. The former collaboration aims to build upon existing technologies to
develop scalable and robust manufacturing processes using pluripotent stem cells. These
advances will result in generation of clinical grade cell lines for use in a range of target
diseases, including neurological disorders, diabetes and haematological disorders.
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Figure 20. Heatmap demonstrating the preclinical projects being undertaken at the University of
Cambridge

Cell and Gene Therapy Catapult is a trading name of Cell Therapy Catapult Limited, registered in England and Wales under
company number 07964711, with registered office at 12th Floor Tower Wing, Guy’s Hospital, Great Maze Pond, London
SE1 9RT. VAT number 154 4214 33.

+44(0)20 3728 9500 ct.catapult.org.uk



catAPULT

Cell and Gene Therapy

The University of Oxford provides a number of preclinical projects in the area of in vivo gene
therapy through the University’s Gene Therapy Group. Specifically, the group is responsible
for developing an array of gene therapy vector products (both viral and non-viral) for clinical
use in the treatment of chronic lung disorders; members at this group also form part of the
UK’s Cystic Fibrosis Gene Therapy Consortium. In the field of oncology, the University of
Oxford hosts a number of early preclinical projects including development of CAR-T cell
therapies, oncolytic viruses, and dendritic cells (which are derived from iPSCs) targeting
cancer cells. Researchers at the University of Oxford also have a strong track record in the
developing in vivo gene therapies for the treatment of ophthalmological indications.
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The Centre for Human Development, Stem Cells and Regeneration was founded at the
University of Southampton in 2004 and provides research into several fields. For example, its
work includes study into both pluripotent stem cells and tissue-specific stem cells and into
bioengineering strategies targeting treatments for orthopaedic and retinal disorders.
Researchers at the University of Southampton also take part in the UKRMP’s acellular/smart
materials — 3D architecture hub, developing drug delivery systems for orthopaedic
conditions. The variety of preclinical projects currently being undertaken at the University of
Southampton is illustrated in Figure 22.
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Figure 22. Heatmap demonstrating the preclinical projects being undertaken at The University of
Southampton

Elsewhere in South East England, study is ongoing at the University of Brighton, including
development of engineered biomaterials for orthopaedic applications. Furthermore, study
into gene therapies targeting blood disorders is ongoing at the University of Surrey.
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North East England

Stem cell biology and cellular therapy is one of the major scientific themes at the University
of Newcastle and is currently being carried out at the institute of genetic medicine. As well as
having proficiency in stem cell biology, the University of Newcastle has expertise in GMP
manufacture of cell therapy products for clinical trial through its cellular therapies facility.
With respect to its preclinical projects, the University of Newcastle is currently executing a
number of early-stage studies, using pluripotent stem cells and tissue-specific stem cells in
areas such as ophthalmology and wound healing in dermatological conditions. In additon,
there are a number of projects in the immuno-oncology and in ground breaking gene editing
applications for the treatment of kidney disease.
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Figure 23. Heatmap demonstrating the preclinical projects being undertaken at Newcastle University
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The University of Leeds has expertise in regenerative medicine through its EPSRC funded
Centre for Tissue Engineering and Regenerative Medicine. Here, projects that are currently
underway include creating 3D scaffolds and stem cells therapies for musculoskeletal,
cardiovascular and neural diseases. The projects are undertaken through collaboration with a
number of facilities across the University, including the school of biomedical sciences,
medicine, dentistry, design and chemistry. At the University of Leeds there are also a number
of projects in the immuno-oncology space, including development of oncolytic viruses.
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Figure 24. Heatmap demonstrating the preclinical projects being undertaken at the University of
Leeds
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In addition, early preclinical projects are being carried out at the University York, including
the use of autologous cells for the treatment of bladder disease and development of 3D
technologies for orthopaedic disorders. There are also a number of projects being performed
at the University of Sheffield in the areas of audiology and neurology with the use of stem
cells. Researches at University of Sheffield collaborate in this area through leading the
pluripotent stem cells and engineering cells hub. This cooperative also includes research
efforts from the Universities of Loughborough and Cambridge, and the Babraham Institute.
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Figure 25. Heatmap demonstrating the preclinical projects being undertaken the University of
Sheffield
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North West England

The University of Manchester has a strong track record in developing cell and gene therapies,
including successes in first-in-man trials for the neuromuscular disorder Duchenne Muscular
Dystrophy and the metabolic disorder Mucopolysaccharidosis (the latter of which utilised in
vivo gene therapy). Preclinical research and late preclinical development programmes are
currently being undertaken at the Manchester regenerative medicine network, which aims to
help drive development of advanced therapies targeting a wide range of disease areas. These
include further late-preclinical studies into the treatment of neuromuscular disorders using
gene modified autologous stem cells and mid-preclinical studies using mesenchymal stem
cells for the treatment of orthopaedic conditions. The University of Manchester also
participates in the UKRMP smart materials hub.
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Figure 26. Heatmap demonstrating the preclinical projects being undertaken at the University of
Manchester
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The University of Liverpool undertakes a number of research programmes into the curative
potential of stem cells via its regenerative medicine network. The main areas of study here
are gastroenterological, and liver and kidney diseases. However, there are multiple projects
being carried out in orthopaedics and diseases of the eye. Researchers and the University of
Liverpool also participates in the UKRMP smart materials hub.
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Figure 27. Heatmap demonstrating the preclinical projects being undertaken at the University of
Liverpool
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Northern Ireland

Queen’s University Belfast provides the greatest output of preclinical work in Northern
Ireland’s academic community and much of the research there is undertaken through the
University’s Centre for Experimental Medicine. For example, research groups here have
expertise in ophthalmology and are currently progressing late-preclinical work into
developing cellular therapy for patients with ischaemic conditions of the retina. There is also
research into the potential of endothelial progenitor cells in wound healing applications and
in the development of non-viral vector gene delivery systems for the treatment of cancer.
Early stage work is also currently being undertaken at the University of Ulster, including gene
silencing using non-viral vectors and development of biomaterials for tissue engineering
applications respectively.
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Figure 28. Heatmap demonstrating the preclinical projects being undertaken at Queen’s University
Belfast
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Concluding remarks

The 2018 preclinical research database showcases the diversity and breadth of research
currently being undertaken into advanced therapies in both the academic and business
communities within the UK. The main therapeutic areas being explored today in academia
include oncology, cardiovascular disease and neurology and such projects are supported by
many funding bodies. Confidence in the industry and the ability to make commercial success
from advanced therapies is apparent by the number of companies undertaking preclinical
programmes, particularly in the fields of immuno-oncology and in vivo gene therapy. It is
likely that as assurance in the sector rises there will be increased year-on-year growth with
respect to the preclinical programmes that develop in into clinical trials.

Please be advised that while every effort has been made to capture and include information
for as many preclinical studies as possible, the database is not exhaustive and does not
include all ongoing UK preclinical studies being undertaken in the UK. We welcome any
updates, additions or corrections from members of the cell and gene therapy community
which can be made by contacting us at: comms@ct.catapult.org.uk.
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