


























































































































OPERATIONS CONTINUED

applications involving animal research.

The arrival of the pandemic and lockdown in
2020 provided challenges to ensuring the
safety of our sta and care for our animals,
whilst preserving our research activity as far as
possible. Animal studies were limited to the
most critical or ongoing long-term, and
breeding stocks of transgenic mice were kept
to minimal numbers to preserve stock. To
ensure the continuity of animal care in the
case of enforced sta isolation, several teams
of technologists were created to work
alternately, including appointing additional
Named Animal Care and Welfare O cers.
Veterinary inspections of the animal unit
moved online, allowing our Named Veterinary
Surgeon successfully to see animals and
continue advising scientists a useful practice
we shall continue in combination with on-site
visits. Similarly, the activities of the AWERB and
the twice-yearly meetings for all licensees
continued virtually, this format allowing for
possibly wider involvement of sta and easier
attendance by our Home O ce inspector.
Applications and amendments to licences
continued uninterrupted. Overall, there was a
reduction of 25% in the numbers of mice used
in regulated procedures under the Actin 2020
(atotal of 22,733) compared to 2019. The lullin
research activity did, however, provide the
opportunity to develop somere ned
methods, including improved anaesthesia and
surgical techniques, ultrasound-guided
injection into the liver, non-surgical injection
of tumour cells into the mammary fat pads of
male mice and the adoption of less aversive
handling techniques for mice. The Institute
continues to uphold high standards of
regulatory compliance, promptly reporting
any unexpected ndings orincidents to the
Home O ce Animalsin Science Regulation
Unit, which have been quickly resolved with
their inspector.

Towards the end of the year, our licensing
arrangements with The University of
Manchester, where our transgenic mouse
breeding colony resides, changed to bring this
area of our operations under the same
Establishment Licence as the Institute, thus

a ording better oversight of all animal research
activities. We continue to work closely with the
University to ensure full regulatory
compliance.

Despite the inability to interact in person, our
scientists have taken part, by invitation, in
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online forums and conferences and
contributed to expert groups arranged by
national bodies, such as the NC3Rs, RSPCA
and LASA, to further the sharing of knowledge
and advice on laboratory animal use.

Cancer Research UK Commercial
Partnerships
Martyn Bottomley

Cancer Research UK Commercial Partnerships
(CP) Team (formerly Cancer Research
Technology - CRT) is a specialist oncology-
focused development and commercialisation
team, which is part of Cancer Research UKs
Research and Innovation Directorate. The CP
Team aims to maximise patient bene tfrom
CRUK-funded research worldwide by
advancing research discoveries into
development with pharmaceutical and
biotechnology parties. We aim to bridge the
gap between cutting edge academic research
and industrial development of cancer
therapeutics, medical technologies and
diagnostics. We achieve this by working
closely with prestigious international research
institutes, such as the Cancer Research UK
Manchester Institute and funding bodies to
develop, protect and commercialise
oncology-related discoveries.

Following on from a reorganisation in April
2018, the CP Team continues to work in
functionally distinct sub-teams in order to
provide greater strength, depth and
accountability in our core activities supporting
translation and commercialisation, as well as
providing clearer and more streamlined
interfaces with other teams across R&!l with
whom we collaborate to achieve our joint
goals of progressing CRUK science. This is
enabling us to build deeper and more strategic
relationships with our funded Centres,
Institutes and Universities, as well asimproving
internal information ow and collaboration.

CRUK is aware that the ability to translate new
discoveries into patient bene thas not
progressed at the same pace as discovery
research. This disconnect s linked to several
factors related to academic culture,
entrepreneurial mindset and the skills required
to move discoveries forward. The CRUK-PACE
team was set up to understand how CRUK
could Promote an Academic Culture of
Entrepreneurship within our research

Immuno uorescence image of
actin bresin aKRAS-mutant
non-small cell lung cancer A549
cell taken using the Airyscan
confocal microscope. Basal actin
stress bresare shown in purple
and the apical actincap bresare
shown in yellow.

Image supplied by Hannah Reed
(Cell Signalling)

community. The team has produced an
entrepreneurial programme to promote an
academic culture where entrepreneurship is
incentivised, enabled and rewarded. As part of
this initiative, we are a partner in the Alderley
Park Oncology Development Programme that
was launched in December 2020. The
Programme is a national programme designed
to develop and progress start-up oncology
projects. Funded by Innovate UK and Cancer
Research UK, the programme brings together
aunique collaboration of global
pharmaceutical and healthcare companies,
research institutions and public bodies to
identify and progress exciting oncology
innovations that will improve the diagnosis and
treatment of cancer. Its goal is to bring forward
viable oncology projects much more quickly
in order to signi cantly increase their likelihood
of commercial success, and ultimately, patient
bene t.

By arrangement with The University of
Manchester, CRUK owns and is responsible for
the development and commercialisation of
intellectual property arising from
CRUK-funded research at The University of
Manchester. To facilitate the identi cation and
translation of oncology research, we are
recruiting ajoint role to focus on oncology
research across Manchester. The recruit will
work closely with Martyn Bottomley, a CRUK
CP Translation Lead, who is also based in

Manchester to provide oncology-focused
expertise in technology evaluations, patent
applications and management, funding for
development, commercialisation, drug
discovery, market intelligence, and project
management. The person will also work
closely with the Manchester Innovation
Factory, Business Engagement Team, MCRC,
CRUK Manchester Institute and the Christie
NHS Foundation Trust to maximise the
opportunities arising from the research.

Currently, CP is also actively managing a broad
portfolio of development programmes and
exciting licensing opportunities originating
from the Cancer Research UK Manchester
Institute that continue to attract commercial
partners. The projects include a number of
drug discovery assets from the Drug Discovery
Unit, a novel pan-cancer treatment response
biomarker from Santiago Zelenay s group and
a next generation sequencing technology
from Caroline Dive s Cancer Biomarker Centre.
We look forward to building on our successes
and continuing to work closely with the
Cancer Research UK funded researchers in
Manchester under the new CP structure to
advance discoveries to beat cancer in the years
ahead.
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POSTGRADUATE
EDUCATION
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Immuno uorescence image ofa
co-culture (Pancreatic ductal
adenocarcinoma organoids,
macrophages and broblasts)in
PEG-hydrogel. Cell types stained

The Cancer Research UK Manchester Institute o ers a postgraduate
degree (PhD) for students interested in a career involving cancer

research. The Institute considers education of both research and o o et
clinician scientists to be a major investment in the future of cancer (orange).

research and has an excellent track record of launching careersin
basic, translational and clinical research. As part of this commitment,
we have an active postgraduate programme that provides students
and clinical research fellows of outstanding potential the opportunity
to study for a cancer-related PhD degree. This is achieved through a
training programme that aims to improve e ectiveness in research,
provide professional and management skills and enhance career

Image supplied by Joanna Kelly
(Systems Oncology)

Postgraduate
Education Manager

Julie Edwards

Postgraduate Tutor

Angeliki Malliri

Postgraduate Director
and Chair of the Education

Tim Somervaille

development. Our PhD students have exceptional employment
prospects following graduation, with the great majority (>95%)
continuing in academia, industry or healthcare, and securing
positions in destinations across the UK, Europe and the USA.

In 2020, we welcomed ten graduate students
and two clinical research fellows to our PhD
programme, working in a variety of elds
including leukaemia biology, skin cancer and
ageing, cancer biomarkers, cell plasticity and
epigenetics, translational oncogenomics,
cancerin ammation and immunity, tumour
suppressors, stem cell biology and cell
signalling.

It was also particularly gratifying to see that,
over the past twelve months, some of our PhD
students and clinical research fellows had
published original research as rstauthorsin
Peer J, Elife, Journal of Thoracic Oncology,
Molecular & Cellular Oncology, EMBO
Molecular Medicine, and BMC Cancer. First
author reviews were also published in
Biochemical Society Transactions and British
Journal of Radiology.

The Cancer Research UK Manchester Graduate
Programme

We aim for each student to receive high quality
training in scienti c research through an
intellectually demanding but achievable
research programme. Each project is peer-
reviewed in advance and monitored
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throughout its course through a mixture of oral
presentations, written reports and progress
meetings. These modes of assessment are
designed not only to provide formal points at
which progress of both the student and the
project can be monitored, but also to help
develop the presentation and communication
skills that are fundamental to a career in science
and elsewhere. Graduate training is monitored
by the Education Committee, sta ed by the
Institute s group leaders and student
representatives (see below). A main supervisor
and a second or co-supervisor are nominated
for each student, who are able to provide
additional advice and consultation on both
academic and non-academic matters. Each
studentis also assigned an advisor, which is
similar to a personal tutor on an undergraduate
programme, and whose role is to provide
impartial support and advice in a pastoral
capacity. Further supportis also available
individually from the Director of Postgraduate
Education, Postgraduate Tutor, Postgraduate
Manager, or collectively as the Education
Committee Administration Group.

The CRUK Manchester Institute runs an external
seminar series featuring talks from leading

scientists in cancer research, and all our
students bene tfrom these events. The
speakers are internationally renowned
scientists and we consider it essential that our
students are exposed to outstanding research
from leadersindi erentdisciplines, which will
give them a broad understanding of many
aspects of cancer research and basic biology. In
addition, we hold a series of weekly
postdoctoral research seminars and
attendance from PhD students is also an
integral part of their learning. While students
themselves are asked to give talks at key points
during their PhD, they also have opportunities
to present their work at lab meetings and during
student forums within the Institute. The
seminars and student talks continue to play an
essential part in connecting colleagues across
the Institute and despite the restrictions caused
by the COVID-19 pandemic, the talks

continued successfully using the virtual
platform.

Staying connected with peers and colleagues
was an especially important factor throughout
the lockdown. During the initial months of the
pandemic, a creative Education and
Engagement Group was formed to discuss,
implement and deliver a programme of events
that would connect and engage everyone
during thisdi culttime. The team comprised
of senior scientists, operational sta , education
and STAy committee members. Assessing the
needs of everyone via surveys, the group
worked hard to deliver a variety of seminars,
courses and in-house training sessions,
including an Introduction to Photoshop,
BeginnersintroductiontoR and a Crash
statistics course. An Underpinning Elements of
Cancer Research seminar series was devised
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Multipleximmuno uorescence
was carried out using triple
negative breast cancer FFPE
tumour samples. Nuclei are
labelled in blue, cancer cellsin
green,and two di erentstromal

cell markers in purple and yellow.

Image supplied by Christopher
Bromley (CancerIn ammation
and Immunity)

POSTGRADUATE EDUCATION CONTINUED

that included lectures from local cancer
researchers from The University of Manchester
and clinicians from The Christie NHS
Foundation Trust, as well as guest speakers
from furthera eld from Queen’s University
Belfast and the University of Hudders eld. This
was a prime opportunity for students to engage
in a broad variety of research topics, and to gain
insight into the concepts from other disciplines,
such as pharmacology, drug discovery,
radiation biology, hypoxia and carcinogenesis.

The group also acknowledged the impact of
the lockdown on mental health and wellbeing
of sta and students and distributed a survey to
ascertain essential areas where additional
support was needed. Advice and resources
were regularly emailed to support the
wellbeing of our sta and to equip managersin
the implementation of that support.

STAy (Science TakeAway) is a committee group
run by junior scientists and students in the
CRUK Manchester Institute with the aim of
providing a forum for discussions and training
related to research, communication of

scienti ¢ engagement and development of
social and networking opportunities. STAy are
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keen to encourage networking, career
progression and personal growth of early
career researchers and this has been key during
the lockdown to keep the whole research
community well connected. Activities included
virtual quizzes, escape rooms, tabletopia and
cO ee mornings to keep students, scienti ¢
sta and postdocs well connected during this
period. STAy also posted regular advice and
resources to supportsta and students
wellbeing during this time.

The CRUK Manchester Institute Colloquium
usually takes place in September at Lancaster
University, however this year we held the event
virtually. Despite the challenge of translating a
retreat-based event onto a virtual platform, the
Colloguium was a great success and still
provided an excellent opportunity for our new
intake of students to interact with other
established PhD students, members of the
Institute, including group leaders, postdoctoral
fellows, and scienti co cers. Thisforum
communicates up to date science in the form
of oral presentations given by group leaders
and second year PhD students, and we were
still able to host poster presentations from a
range of scientists across the Institute covering

all aspects of cancer research. Poster prizes are
awarded, including the Lizzy Hitchman Prize
for the best poster presented by a PhD student
or clinical fellow, which this year was awarded
to Eimear Flanagan.

Cancer Research UK contributes towards an
annual International PhD Student Cancer
Conference (IPSCC) allowing high calibre
students (typically in 2nd - 4th years) from top
cancer research institutes across Europe to
organise and present at their own scienti ¢
conference. The conference is organised by
students for students from core participating
institutes; London Research Institute (LRI),
Cambridge Institute (Cl), Beatson Institute
(BICR), Netherlands Cancer Institute (NKI),
European School of Molecular Medicine, Milan
(SEMM, IFOM & IFEO), and the German Cancer
Research Centre (DKFZ2).

The 14" IPSCC due to be held at the Beatson
Institute, Glasgow in June 2020 was
postponed due to the pandemic. We are
looking forward to joining the Beatson
students virtually in June 2021 and travelling to
the German Cancer Research Centre (DKFZ)
for the IPSCC in June 2022.

Despite the di culties in 2020, our activities
have thrived virtually and remain a key part of
the CRUK Manchester Institute s basis for
expanding knowledge.

PhD studentships

All of our CRUK core funded studentships are
of four years duration and consist of an
approved research project in one of our core
funded research groups. Some students have
jointsupervisorsindi erent groups, fostering
important collaborations and providing
exposure to di erentdisciplines. Recruitment
is highly competitive, with 300-500 applicants
competing for around four-eight places each
year. Interviews are typically conducted
annually over a two-day period in early
January.

Our students bene tfrom access to advanced
state-of-the-art facilities, including advanced
imaging, biological mass spectrometry, ow
cytometry, histology and next generation
sequencing. Our research groups o er PhD
studentships and projects covering the entire
breadth of research within the Institute
currently based over two sites at Alderley Park,
Cheshire and the Oglesby Cancer Research
Building, Manchester.

Education Committee 2020

The Education Committee (EC) acts for
postgraduate students and consists of group
leaders, the Chief Operating O cer, the
Postgraduate Tutor and the Postgraduate
Education Manager from the CRUK
Manchester Institute.

Our goal is for every student to have a project
that is both achievable and intellectually
stimulating and demanding. Projectsand
students are monitored by the Education
Committee which makes sure that the
proposed plan of research is suitable, and that
progress is made consistently throughout the
course of the studentship. Various
assessments throughout the studentship,
including regular talks, progress meetings and
written reports, are vital to ensuring successful
completion and graduation for the PhD
degree. Such assessments help not only to
monitor progress, but also help to develop
performance and presentations skills.

Education Committee Members

Tim Somervaille, Postgraduate Director &
Chair, Education Committee

Angeliki Malliri, Postgraduate Tutor
Caroline Dive, Ex-O cio Member
Wolfgang Breitwieser

Julie Edwards, Postgraduate Manager
Claus J¥rgensen

Elaine Kilgour

Georges Lacaud

Amaya Viros

Caroline Wilkinson

Student Representatives
Callum Hall?

Ryan Guilbert

Melissa Frizziero*

Joined in 2020
2Leftin 2020
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THESES

Denys Holovanchuk
Molecular Oncology

Addressing the gaps in melanoma treatment: NRAS mutant
and brain metastatic melanoma

Colin Hutton
Systems Oncology

Stromal Heterogeneity in pancreatic cancer

Mairah Khan
RNA Biology/Radiotherapy Related Research

Non-coding RNAs as functional regulators and
biomarkers in cancer

Joe Maltas
Cell Signalling

The nuclear roles of the Rac activator Tiam1lin
non-small cell lung cancer

Mark Williams Image showing the contribution of normal cells from the hostin red and green (mouse) in a (colourful) mammary tumour. Image is of an
Leukaemia Biology implanted (non- uorescent) mouse mammary tumour with the tumour cells in yellow and cells from the host (mouse) in green (GFP) and red
(Tomato).

ABCB1 and chemotherapy resistance in acute myeloid

. Image supplied by Sjors Kas (Molecular Oncology)
leukaemia
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Philanthropy webinar: Caroline Dive appears in a CRUK Philanthropy webinar, alongside colleagues from across the UK

CANCER RESEARCH UK S
RESEARCH ENGAGEMENT

Cancer Researcher UK s Research Engagement Team brings
CRUK-funded research to life for its supporters and the public. The
team works with researchers across the UK to engage and inspire,
driving local and national interaction with life-saving research
through compelling research content.

Research Engagement Manager

Tim Hudson

Cancer research during
COVID-19: Richard Marais and
Steve Bagley appear in CRUK s
online video

The vast majority of engagement activity
planned for 2020 was cancelled due to the
COVID-19 pandemic. Despite this disruption,
scientists and sta  at the CRUK Manchester
Institute have continued to support the charity in
its communications with supporters and the
public.

In a year which saw the charity sincome drop by
30%, it was never more important to remain
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connected to its valued supporters and
volunteers.

The year also saw the world become
accustomed to communicating via their
computer screens, giving CRUK s Research
Engagement Team new avenues for making
meaningful connections.

Images left to right:

Victoria Foy: Victoria Foy s story
of returning to the NHS frontline
appeared in local media

Dominic Rothwell: Dominic
Rothwell supported CRUK s
regional media work, sharing his
views from the Lighthouse Lab

CRUK Sta Meeting: AliRaoof
talks to CRUK sta about his
experiences during lockdown

Richard Marais and Steve Bagley supported a
video to demonstrate how research was initially
a ected by the onset of social restrictions. This
was viewed over 2,200 times and serves as an
historical snapshot of the cancer research
community at the time.

A number of Ml scientists also supported the
work of the charity s Regional Media team,
sharing stories of returning to the NHS frontline,
supporting local hospitals with 3D-printed PPE
and volunteering for the COVID-19 testing

e ortsatthe Lighthouse Labs. The resulting
news articles were viewed thousands of times
across the Greater Manchester region and
beyond, and were shared directly with
supporters.

Working with the Philanthropy team at the
charity, Institute scientists have been involved in
direct engagement with donors, appearing in

online webinars as part of a panel featuring key
researchers from across the UK. One such
webinar resulted in a direct 5- gure donation to
the charity in response to Caroline Dive s
presentation.

CRUK sown sta had the privilege of hearing
directly from the Drug Discovery Unit s Ali Raoof
during an all sta meeting, in which he spoke of
his own experiences during lockdown and
shared some of the latest developments in his
work.

Everyone at CRUK remains hugely grateful to all
the volunteer group leaders, researchers,
scientistsand sta who donate their time, energy
and enthusiasm to support its engagement
activities.

CANCER RESEARCH UK'S RESEARCH ENGAGEMENT 89












