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I 1.0 Introduction

The MRC Economic Impact Report has been published each year since 2005 and is part of the research councils’ performance
management framework implemented by the Department for Business, Innovation and Skills (BIS). All of the MRC's Economic

Impact reports are available on the MRC website'.

The research councils have worked closely with BIS to streamline the metrics that are presented in this report. The aim has
also been to make reporting across the councils more consistent and to provide more informative and robust metrics. With all
research councils now aligned to a common platform and framework for collection via researchfish®?2, this process will become

more feasible in the future.

The list of metrics currently agreed between BIS and the research councils can be found in Annex 1, and supporting data is
presented in Annex 2. Each research council also presents a small number of additional metrics and narrative information to
ensure the report reflects the full range of activities undertaken by the council. The additional metrics for the MRC are noted
in Annex 1. The MRC Economic Impact Report includes data covering the last five years, with some data extended further back
where available.

In addition to the raw metric data, this report also includes further details on the inputs, outputs and outcomes required,
including some example case studies. Further information on each study can be found on the Research Councils UK (RCUK)’s
information portal— the Gateway to Research® — by entering the project reference number listed under each case study in the
search field or following the link provided.

It is important to note that the data and case studies featured in this report represent only a small proportion of the data
collected annually by MRC. More details and further case studies can be found in other MRC publications, in particular the

MRC Annual Report and Accounts 2014/15* and the Outputs, Outcomes and Impact Report 2014/15°. All MRC publications can be
found on the MRC website.

capture « evidence « share  inform

ng researchfish®
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2.0 Summary and highlights

I 2.0 Summary and highlights

The MRCis a publically-funded organisation dedicated to improving human health through world-class medical research.
Established in 1913 and incorporated by Royal Charter in 1920, the MRC's mission is to:

® Encourage and support research to improve human health.

® Produce skilled researchers.

® Advance and disseminate knowledge and technology to improve the
quality of life and economic competitiveness of the UK.

® Promote dialogue with the public about medical research.

To address this mission the MRC has developed, in consultation with the public, policy makers and the scientific community, a
long-term strategic plan. In 2013 we published a refreshed strategic plan, Research Changes Lives 2014-2019%, which continues
our strategic direction, building on our strengths and achievements and also taking into account new scientific opportunities to
secure tangible impact from MRC research.

The MRC has four key strategic aims:

® DPicking Research that Delivers
Setting research priorities which are most likely to deliver improved health outcomes.
® Research to People
Bringing the benefits of excellent research to all sections of society.
® Going Global
Accelerating progress in international health research.
® Supporting Scientists

Sustaining a robust and flourishing environment for world-class medical research.

On the basis of this strategy the MRC has, through successive Government spending reviews, secured funding for medical
research from the Department for Business Innovation and Skills (BIS). The MRC Delivery Plan 2011/12-2014/157 sets out in detail
how these resources will be used to progress the MRC's strategy and support Government objectives for the science budget. The
latest Delivery Plan for 2015/16 was released in 20148

The MRC regularly monitors, evaluates and reports on successes and the outcomes, outputs and impact of the research support.
The Economic Impact Reporting Framework is one part of this performance management process, alongside other MRC
publications including our delivery plan reporting framework document®, Annual Report'™ and Outputs, Outcomes and Impact of

MRC Research series'.

To better understand how MRC research leads to economic, societal and academic impact, all MRC-funded researchers are
required to provide feedback on the impact of their work via an online system called researchfish®. These data are supplemented
with additional analyses from other sources, such as bibliometric data. Combined, these datasets provide a detailed picture of

the progress, productivity and quality of the science we support. This includes developing new medicines and technologies,
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2.0 Summary and highlights

improving clinical policies and practices, and encouraging inward investment to the UK. A summary of the major findings in this

report are detailed below.

MRC research is generating world-leading knowledge and skilled researchers
Since 2006 MRC-funded research has contributed to more than 94,000 publications. These include 63,000 scientific papers with
more than 8,000 being reported in 2014 alone. Papers generated from MRC-funded research are also recognised as outstanding
based on the leading bibliometric indicators. The average normalised citation impact (NCI)'? of MRC papers is consistently twice
the world average and double the proportion of MRC papers are in the top 10 per cent of cited works when compared to other
UK clinical and biomedical science research. More than half of all MRC researchers report external recognition for their work
(17,000 instances) including prizes, prestigious lectures and other awards. Furthermore, the MRC supports almost 1,500 PhD
studentships' to encourage the next generation of researchers to maintain the UK’s position as a centre of research excellence.

Of these students, more than half will be in research-related employment six months post-PhD.

MRC research is highly collaborative and catalyses significant inward investment
to the UK

Approximately 30 per cent of MRC research awards reported details of their collaborations. More than 15,000 unique partners have
been reported since 2006, with an average of more than five partners per collaboration. Two thirds of collaborations are within
academia, while more than a quarter of collaborations are with public sector, private sector or hospital partners. Almost half of all
MRC awards lead to additional research funding, with more than £4bn of further funding accumulated by MRC researchers in the

past eight years. Details from MRC research papers show that 50 per cent benefit from international collaborations.

MRC translational research is bringing new treatments to the clinic and
providing a rich pipeline of opportunities for commercialisation

MRC-funded researchers have reported more than 1,000 products and interventions in development and the creation of more
than 5,600 new research materials since 2006. Novel discoveries have led to more than 1,000 intellectual property claims and 88
spin-out companies have been formed partly as a result of MRC research. The MRC has also awarded more than £325m in funding
knowledge exchange programmes since 2008/09— £62.6m in 2014/15 — to encourage greater translation of basic scientific
discoveries into effective treatments. Approximately 150 products realised via MRC-funded research have reached the lattermost
stages of market authorisation/adoption. More than 4,400 instances of policy influence have been reported since 2006,
highlighting the active role MRC-funded researchers take in setting public policy and the importance of MRC research findings to

evidence-based policy-setting.

Economic Impact Report 2014/15
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3.0 Inputs: investment in the research base

I 3.0 Inputs: investment in the research base

3.1 Income and expenditure

In 2014/15 the MRC’s gross research expenditure was £771.8m compared to £845.3m in 2013/14™ and £766.9m in 2012/13. The

support for world-class medical research to improve human health and enhance the economic competitiveness of the UK included:

£366.7m on grants and to researchers in universities, medical schools and research institutes.
£240.3m on programmes within the MRC's own units and institutes, including £7.2m on studentships.

£84.2m on programmes within university units.

£63.9m on studentships and fellowships in universities, medical schools and research institutes,

supporting 1,488 students, 154 clinical research training fellows and 237 research fellows'™.

£16.6m for international subscriptions.

Further details on income and expenditure can be found in Annex 2 (Section 3.1) and in the MRC Annual Report'®, pages 95 to 104.

12 Economic Impact Report 2014/15



3.0 Inputs: investment in the research base

3.2 Human capital (input)

The MRC's vision for training and careers is to train and develop the next generation of research leaders. The MRC aims to
strengthen and sustain a world-leading medical research workforce equipped with contemporary skills across a range of basic

science and clinical disciplines by:

® Supporting excellent individuals at critical points of their careers through continued investment in clinical and
non-clinical research training to ensure a demanding and rewarding research experience at each career stage.
® Investing in areas with the most potential to deliver excellence and innovation for human
health, with particular attention to national strategic research skills needs.
® Fnhancing the development, support and career options for non-traditional highly-skilled technical researchers.

® Increasing support and skills development for research leaders of tomorrow including mentorship.

Supporting fellows and students in universities
The MRC funds a range of fellowship award schemes for both clinical and non-clinical researchers, as well as specific fellowships
schemes targeting strategically important research areas or skill-sets. There is further information on MRC schemes on our

website!” as well as comments from researchers showing how the MRC has supported them through their careers.

The capacity and skills spend for the financial year 2014/15 was £71.1m; £7.2m within MRC units and institutes and £63.9m within
universities, medical schools and research institutes. A total of £28.5m supports studentships while £42.6m supports fellowships

(including Clinical Research Training Fellowships'®).

Supporting staff in MRC institutes and units
As at March 2015, the MRC directly supports 1904 research staff in intramural MRC institutes and units; 1,153 Principal

Investigators (61 per cent), 357 Research Leaders in sponsored institutes (19 per cent) and 394 research fellows (21 per cent).

Economic Impact Report 2014/15 13



3.0 Inputs: investment in the research base

14 Economic Impact Report 2014/15



Outputs: research 40
performance |




4.0 Outputs: research performance

I 4.0 Outputs: research performance

Introduction: researchfish® and the use of

outputs, outcomes and impact data

The majority of data on the MRC’s outputs and outcomes featured in this report are collected through researchfish® (previously
MRC eVal)’®. This is a federated system used to capture information on outputs, outcomes and impacts from MRC-funded
researchers. researchfish® is now used by more than 100 research/funding organisations? including, as at September 2014, all UK

research councils.

Researchers can enter, amend and update information in researchfish® all year round, but the MRC requires researchers to
submit a return in the system once a year?! for the lifetime of the award and a number of years beyond. This means that numbers
reported this year will be different to those reported previously as researchers can continue to add information retrospectively
to provide a fuller account of research progress. The researchfish® data-gathering period for 2013/14 closed in November 2014,
thus numbers for 2014 are incomplete. Therefore in the subsequent sections of this report a projected total for 2014 has been

estimated, where applicable.

It is also important to note that there will some variations in analysis between reporting periods, as the modifications to the
researchfish® question sets, data processing/cleaning (de-duplication, disambiguation etc.) and changes in coding practice
will affect some data outputs. Therefore, while data presented here may be found in other researchfish® reports? and MRC

publications?, there may be some slight differences in the figures reported.

The latest reporting year (2014) was the seventh year that researchers used the system, and 94 per cent of the MRC scientists
who had held any funding from the organisation since 2006 submitted information relating to over more than 5,000 awards in

total (5,086 responses from an expected 5,416).

It is important to note that while counts of researchfish® data help illustrate the volume of output information collected, the
MRC is primarily interested in the quality of outputs received. We are most interested in how MRC research contributes to the
development of new medicines and technologies, improvements to clinical and public health policies and practices, and how

it encourages inward investment to the UK. Therefore outputs reports are extensively reviewed to identify duplicates and to
consider whether they meet basic criteria such as being evidenced, justifiably linked to a core MRC programme and occur within
the relevant timescale?*. The main exception to these internal duplication checks are published outputs. The primary aim with

publications is to benchmark outputs using a variety of more quantitative bibliometric approaches such as citation indexing.

Finally, while researchfish® data is used for the majority of outputs within this report, MRC collects data from additional
sources to provide further information on our activities. These include bibliometric data from Thompson-Reuters, studentship
information from the Joint Electronic Submission (JeS) service and Higher Education Statistics Agency (HESA) and internal MRC

grant/financial systems.

16 Economic Impact Report 2014/15



4.0 Outputs: research performance

Impact summary
MRC-funded research funded between 2006 and 2014 has contributed to:

® More than 63,000 scientific papers (8,590 new in 2014) with more than twice the world citation impact on average.
® The development of more than 4,400 instances of influence on policy and practice
(416 new in 2014), including 472 citations in clinical guidelines.
® The development of more than 1,000 products and interventions (126 new in 2014).
® The creation or growth of 88 companies (seven new in 2014).
® Approximately 1,081 patents (37 filed or granted in 2014), with discoveries related
to 246 (23 per cent) of these patents already licensed worldwide.

® More than 15,400 instances of collaboration with researchers in more than 100 countries.

41 Knowledge generation

411 Publication outputs

Publications are an important primary output from research and an important part of the scientific method. They record new
knowledge, methods or insights from existing work and enable these to be used in other research. Figure 1 shows the number of
unique publications reported in researchfish® arising from MRC-funded research by year of publication. Since 2006, MRC-funded
research has generated more than 94,000 publications, of which more than 63,000 are peer-reviewed scientific publications (see

Annex 2 Section 4.1 (metric 8) for specific figures).

Figure 1: Numbers of unique publications submitted by MRC-funded researchers via researchfish® by year of publication

12,000
W Estimated m Total

10,000 r

8,000

6,000

4,000

2,000 I

O T T T T T T T T
2006 or earlier 2007 2008 2009 2010 2011 2012 2013 2014

The citation of publications in further peer-reviewed research articles is often used as a measure of quality. These citation counts
can be normalised by scientific field and year of publication to give a measure of “normalised citation impact” (NCI). An NCI
score of 1 means that the paper is behaving as would be expected for that subject area in that year, and this is referred to as the

world average. Therefore an NCI of above 1 means that the paper is cited more often than would be expected and is above the
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world average. Further bibliometric measures include the number or percentage of articles that are either uncited or, conversely,
those deemed as ‘highly cited’ (ie NCI>4) and ‘very highly cited’ (ie NCI>8)?. The distribution of MRC-funded paper citations are
displayed in Figure 2.

The average normalised citation impact for MRC publications from 2006 to 2013 is 2.08, more than twice the world average?®.

Of the global total of more than six million papers, more than a fifth (21 per cent) have not been cited. Within the UK biomedical

field this falls to between six and 10 per cent but MRC-funded research has only three per cent of papers gaining no citations to date.

MRC-funded research generates a greater percentage of highly-cited papers than other UK clinical and UK biological sciences
research (12.7 per cent compared to 5.8 per cent and 6.5 per cent respectively). It also generates a greater percentage of ‘very
highly-cited’ papers (NCI>8) than UK clinical and UK biological sciences research (3.8 per cent compared to 1.6 per cent and 1.7
per cent respectively).

Figure 2: Impact Profile® of citation scores for MRC publications in comparison to UK clinical and biological science
research output.

30 = MRC, all research fields (51,142 papers)

~—— UK Clinical/Health and Medically-related research,
excluding MRC output (254,396 papers)

25
~— — UK Biological sciences research, excluding MRC
output (128,169 papers)
20
15

UK Clinical/Health & Medically-
10 related research, excluding MRC,
. uncited

UK Biological sciences research,
A excluding MRC, uncited

Percentage of output, 2006-2013
w

uncited NCI>0<0.125 20.125<0.25 20.25<0.5 205<1 21<2 22<4 24<8 NCI28

Data & analysis: Thomson Reuters.

Co-authorship
Analysis of the authors who have contributed to a research publication can be used as an indicator of collaborative working, and
are particularly useful as indicators for international relationships between researchers. Analysis of these MRC-attributed papers in

researchfish® shows that 50 per cent have at least one author from outside the UK.
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As with research collaborations, the co-authorship of research publications can be indicative not just of the number of
researchers involved but also of the complexity of the work and the level of interdisciplinarity of the research being conducted.
Such cross disciplinary connections can not only increase the distribution of research findings, but can in turn improve

coordination of research funding across different research networks.

Figure 3 shows the co-authorship by sector of all MRC-funded papers reported in researchfish®.

Figure 3: Co-authorship of all MRC-funded papers 2006 to 2014 by sector

Learned Society,

Private, 3.0% 0.2%

Non-profit, 3.2% \ _\

Unknown, 7.5%

Multiple, 0.1%

Public, 15.9%

Academic, 51.7%

Medical, 18.3%

Papers published in 2014 already exhibiting high citation impact
In the bibliometric analysis, we included papers entered into the Thompson-Reuters database between the years 2006 and 2013
with citation counts taken at the end of 2014. This means that all papers have had at least one year to accumulate citations.

There are papers, however, published at the end of 2013 and during 2014 that have already rapidly been cited.

The following case studies are adapted from published articles already being cited at a rate that is more than 60 times the

world average.

Economic Impact Report 2014/15 19




4.0 Outputs: research performance

A molecular marker of artemisinin-resistant Plasmodium falciparum malaria

NCI: DOI: Article:
112 10.1038/nature12876 Ariey et al. (2014) Nature 505: 50-55

This international study identified that a mutation in a region of the K13 gene was associated with artemisinin

resistance in the malaria-causing parasite Plasmodium falciparum.

Artemisinin-based combination therapies (ACT) are recommended by WHO as the first-line treatment for
uncomplicated P. falciparum malaria. Expanding access to ACTs in malaria-endemic countries has been integral to the
recent success in reducing the global malaria burden.

However artemisinin resistance, defined as an increased parasite clearance half-life or microscopically-detectable
parasites on the third day of ACT treatment, is a growing problem. Resistance had been confirmed in five countries in
the Greater Mekong Subregion in South East Asia in February 2015, being worst along the Cambodia-Thailand border.

The researchers, including those at the MRC Centre for Genomics and Global Health, University of Oxford,
used whole-genome sequencing of an artemisinin-resistant parasite line from Africa and clinical parasite isolates from
Cambodia to identify the gene mutation and show its association with slow parasite clearance rates. This will be a
useful molecular marker for large-scale surveillance efforts to contain artemisin-resistance in this South-East Asian

region and prevent its global spread.

This study also benefited from funding by several other organisations and programmes, including the Global Fund
Grant Malaria Program, the Bill and Melinda Gates Foundation and USAID, NIH and the Wellcome Trust.

MRC Grant Ref: G0600718
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4.0 Outputs: research performance

Association of dietary, circulating, and supplement fatty acids with coronary risk: a
systematic review and meta-analysis

NCI: DOI: Article:
85 10.7326/M13-1788 Chowdhury et al. (2014). Annals of internal
medicine 160(6): 398-406

A meta-analysis conducted by researchers at the MRC Epidemiology Unit has found there to be no association

between saturated fat intake and heart disease, despite views to the contrary.

The researchers combined the results of 72 studies that had examined the link between fatty acids and heart disease
(including heart attacks, coronary heart disease and angina). They found no significant evidence that saturated fats
increase the risk of heart disease and additionally, no significant evidence that omega-6 and omega-3 polyunsaturated
fats protect the heart. However some of the studies had included people with risk factors for heart disease or who
currently had heart disease, so the results might not apply to the population as a whole. Despite this, the researchers

highlight that further research is needed, particularly in people who are initially healthy.

The lack of association was seen in studies that looked at dietary intake, circulating levels in the blood and in

randomised trials that had looked at supplementation effects.

The study was also funded by the British Heart Foundation, Cambridge National Institute for Health Research
Biomedical Research Centre, and Gates Cambridge.

MRC Grant Ref: MR/K026585/1 & MC_UP_A100 1003
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4.0 Outputs: research performance

Non-paper outputs

The following outputs, outcomes and impacts that have arisen either wholly or partially from MRC-funded research were all

reported through researchfish®.

The data and analysis in this report represents only a small part of what the MRC does with the information collected through
researchfish®. Further analysis and stories of impact can be found in the researchfish® reports?, in many other MRC reports and
on the MRC website.

41.2 Collaborations

Collaborative work is of increasing importance in helping the MRC deliver all strands of its mission to improve the health of
the nation through world-class medical research. Collaboration has been shown to drive research excellence. In a period of
constrained public finances it is even more important to have access to a wider range of facilities and equipment through a

pooling of resources and expertise?®.

Recipients of 30 per cent of MRC awards reported that they had embarked on new collaborations as a result of their MRC-
funded work. Each collaboration can include a number of partners across different sectors. These partners may be funded by
multiple sectors (for example, charitable, public and private sources) and are not confined to just the UK. Researchers reported
a variety of purposes for engaging in a collaboration, including funding, access to equipment, and provision of analytical

techniques and expertise.

® Recipients of 37 per cent of awards (2971) reported that they had been part

of one or more collaboration(s) between since 2006.
® There were 15,432 collaborations reported (974 in 2014), involving a total of 14,118 unique partner organisations.
® The average number of collaborators linked to awards reporting at least one

collaboration was six (5.86), a slight increase on last year’s average (5.42).

® Six per cent (331) of awards were highly collaborative, reporting links to more than ten different collaborators.
researchfish® data allow us to examine how researchers are engaging with partners from different sectors. Most collaborations
reported were with academia (67 per cent), followed by the public sector (nine per cent), the private sector (eight per cent) and

hospitals (seven per cent).

Figure 4 shows the proportion of MRC collaborations by sector (see Annex 2 Section 4.1 (metric 11) for specific figures).
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4.0 Outputs: research performance

Figure 4: Proportion of MRC collaborations from 2006 to 2014 by sector
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Examples of excellence through collaboration:
Professor Derek Mann at the University of Newcastle is working with GlaxoSmithKline (GSK) to develop drugs that can

stop or even reverse liver fibrosis.

Chronic liver disease is currently the only common cause of death that is on the rise in the UK?°. The number of deaths from the
disease have increased 400 per cent since 1970 and, in people younger than 65 years, have risen by almost five times*®. One of
the main pathologies in liver disease is fibrosis; scarring of the liver due to cellular damage by viruses, bacteria, toxins or dietary

factors including alcohol.

Professor Mann and his MRC-funded team had previously identified that a specialised cell in the diseased liver called the liver
myofibroblast promoted scar formation, maintenance and spread®'. Professor Mann was also part of an international study that

confirmed that manipulating these myofibroblasts can stop and even reverse fibrosis®.

The work with GSK aims to identify existing drugs or new compounds that target myofibroblasts to treat fibrosis. This research is

also investigating epigenetic markers — changes that affect the expression or activity of genes without changing the underlying
DNA sequence — to identify patients most at risk from developing fibrosis and who would best benefit from new therapies. The

work has already contributed to an on-going clinical study and a pipeline of new molecular targets, some of which are in drug

development at GSK.

The collaborative contract with GSK has been extended until the end of 2016 and increases the amount of GSK funding to £1.4m.

MRC Grant Ref: G0700890

Economic Impact Report 2014/15
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Dr Lucy Okell, Professor Azra Ghani and colleagues at Imperial College London have collaborated with the Medicines for
Malaria Venture (MMV)*, a global private-public consortium aiming to discover and develop affordable antimalarial treatments,
since 2012.

Malaria (Plasmodium falciparum) is a life-threatening parasitic disease transmitted to people through the bites of infected
mosquitos. It is prevalent in many tropical parts of the world, mostly in Africa, Asia and South America. It caused around
500,000 deaths in 2013, mostly in African children.

The MRC-funded Imperial College group are developing mathematical models and analysing disease data to better understand
malaria burden, the impact of public health interventions and to inform malaria control policy. MMV awarded £317,000 to Dr
Okell and Professor Ghani to assess the impact and cost-effectiveness of both existing antimalarial drugs and other drugs

in development.

In the first part, the group assessed the benefits of two existing major drug regimens; artemether—lumefantrine (AL) and
dihydroartemisinin—piperaquine (DHA—PQP). Clinical trial data had showed that DHA—PQP provided longer protection against
reinfection, while AL was better at reducing patient infectiousness. Dr Okell combined data on the transmission-reducing effects
and cost of these two drugs with location-specific information on transmission intensity, population density, treatment access

and costs in a mathematical model simulating drug pharmacokinetics, malaria transmission and treatment.

Dr Okell found that DHA-PQP had a slightly higher estimated impact than AL in 64 per cent of the at risk population, but was
a higher cost treatment. Therefore DHA-PQP has slightly greater cost per case prevented, except in areas with high seasonally
varying transmission where the impact is particularly large. Dr Okell's research therefore suggests that tailoring the treatment

policy to location would be cost-effective in reducing malaria burden.

MRC Grant Refs: G1002387 & MR/J012254/1

41.3 Medical products or interventions

Medical products, interventions and clinical trials include the development of diagnostic tools such as screening, therapeutic
interventions including drugs, vaccines, medical devices or surgery, preventive interventions and health/social care services.
researchfish® also records the current stage of development that the product or intervention has reached. In 2014, two new

categories of products were added to researchfish®; Artistic and Creative Products and Research Software and Technical Products.

Reports of Medical Products, Interventions and Clinical Trials in researchfish® detailing 1,097 product, intervention or trial realised
between 2006 and 2014, from approximately 12 per cent of awards. The number of reported instances of Artistic and Creative
Products and Software and Technical Products were 112 (from 68 awards) and 35 (from 16 awards), respectively. For more details

on these non-medical products from MRC awards, please see the MRC Outputs and Outcomes report36.

Medical products and interventions by type
Figure 5 shows the percentage of each type of product, intervention or trial reported between 2006 and 2014. The most
common category of product or intervention in development was the “therapeutic intervention — drug”, with 317 instances

reported (29 per cent of all instances of products and interventions reported).
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Figure 5: Distribution of medical products or interventions reported between 2006 and 2014 by type
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Medical products and interventions by development stage

Between 2006 and 2014, MRC researchers reported 569 medical products in initial or refinement stages (52 per cent), 360
medical products and interventions in early- or late-stage clinical evaluation (33 per cent) and 167 medical products and
interventions in approval for or already marketed (15 per cent). Table 1 below shows the distribution of numbers of medical

products and interventions by development stage.
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Table 1: Distribution of medical products and interventions reported from 2006 to 2014 by development stage
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Initial development 158 79 54 20 28 3 3
(31%)
126
Refinement (non-clinical) 64 33 19 7 0 0 3
(11%)
98
Refinement (clinical) 59 25 8 2 4 0 0
(9%)
232
Early clinical assessment 150 43 9 22 8 0 0
(21%)
128
Late clinical evaluation 90 10 1 5 17 1 4
(12%)
23
Market authorisation 1k 6 5 0 1 0 0
(2%)
80
Small-scale adoption 16 26 29 5 2 0 2
(7%)
64
Wide-scale adoption 17 21 1 5 8 2 0
(6%)
568 243 136 66 69 6 12 1,100
Total (%)
(52%) (22%) (13%) (6%) (6%) (1%) (1%) (100%)

Specific examples of medical products in development:
Dr Christoffer Nellaker at the MRC Functional Genomics Unit, University of Oxford has developed facial recognition

technology that could help diagnose rare genetic diseases.

Between 30-40 per cent of genetic disorders, including Down’s syndrome and Marfan syndrome, involve changes to the face or
skull. This is because many genes are involved when the face and head develop and so if there is a DNA change in one of these

genes it is very likely that it will cause a change to the head or facial structure.

The new software is based on research involving thousands of pictures of previously diagnosed patients. It is able to ‘learn’ the
facial features characterising each disorder and recognise which to look for and which to ignore when suggesting a diagnosis. It
will also be able to group together patients with unknown disorders who have similar skull structures and facial features. This will

potentially enable doctors to identify new disorders and the DNA variations that cause them.
The software is based on an algorithm that uses basic equipment and so could fairly easily be adapted for use in countries where

genetic disease diagnosis is not readily accessible. It could help narrow down the tests needed to diagnose an individual, critical

in healthcare systems where money is a factor in determining how many tests are carried out.
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Dr Nellaker developed the software in collaboration with Professor Andrew Zisserman at the university’s department of
engineering science who was funded by the Engineering and Physical Sciences Research Council (EPSRC). The researchers are now
taking this forward with an MRC Methodology Research Fellowship and a MRC Methodology Research Grant. Collaborations are

being formed with clinicians around the world with the aim to bring this to patients as soon as possible.

MRC Grant Ref: MR/M014568/1

Dr Anthony Vugler at University College London (UCL) is working with ReNeuron*, a UK-based stem cell company to

develop a treatment for retinitis pigmentosa (RP), the leading cause of inherited vision loss.

RP refers to several genetic eye disorders that affect the retina, the part of the eye that receives and converts light energy into
signals that are sent to the brain for visual recognition. The condition is caused by gene mutations causing degeneration of the
retinal photoreceptor cells, resulting in a gradual, progressive reduction in vision and eventual, complete blindness. The condition
affects around 1in 3,000 to 4,000 people. Its onset ranges from infancy to mid-thirties and the rate of deterioration varies

depending on the mutations involved3#%.

Funded by the MRC's Biomedical Catalyst, Dr Vugler has conducted several pre-clinical studies to assess the effectiveness and
safety of using human retinal progenitor cells (hRPCs), generated by ReNeuron, to treat RP. Progenitor cells are similar to stem
cells in that they are undifferentiated. However, unlike stem cells, hRPCs have a limited capacity for self-renewal, and are often
destined to become a particular cell type*. Dr Vugler has shown that when transplanted into the retina of rats with retinal
degeneration, the hRPCs preserve existing photoreceptors and significantly slow vision loss. He has also shown that the hRPCs
can safely integrate into the normal retina without damaging the host retinal structure and visual function. This means it may be
possible to integrate these cells at comparatively early disease stages. These experiments also suggest that in addition to slowing

vision loss in RP, hRPCs could also be used for the long-term, sustained delivery of therapeutics to treat other retinal diseases.

ReNeuron has received regulatory approval from the US Food and Drug Administration (FDA) for a Phase I/1I trial of this hRPCs
therapy at Massachusetts Eye and Ear*' in the US. The trial, which will begin in November 2016, will evaluate the safety, tolerability

and effectiveness of the treatment in up to 15 patients with advanced RP.

MRC Grant Ref: MC_PC 13038

4.1.4 Research materials
Research materials include databases, data analysis techniques, cell lines, in vitro and in vivo models of mechanisms or symptoms,
and new equipment created as a result of research. Such materials have considerable potential for re-use by other researchers in

future applications and are therefore a highly beneficial output of MRC-funded research.
Researchers funded by MRC report new instances of Research Materials in researchfish®. However in 2013 the Research Materials

section was subdivided into Research Tools and Methods and Research Databases and Models. This makes direct comparison with

previous impact report data more difficult, as researchers adapt their reporting to the new subcategory question sets.
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The proportion of awards reporting instances of Tools and Methods and Databases and Models were 28 and three respectively,
with an overall proportion of 31 per cent for all Research Materials. As these subdivisions of research materials are not fully
established, and for continuity with previous economic impact reports, we present Research Materials as a single class of outputs
in this 2014/15 report. However with all Research Councils now aligned to a common platform and framework for collection via

researchfish®, the reporting on research materials will be restructured for better cross-comparisons in future reports.

There are more than 5,600 instances of research materials reported by MRC researchers in researchfish®. “Models of mechanisms
or symptoms — mammalian in vivo” were the most common type of research material reported (28 per cent), followed by
“database/collection of data/biological samples” (19 per cent).

Figure 6 shows a breakdown of the distribution of type of research materials reported - see Annex 2 Section 4.1 Knowledge
generation for specific figures.
Figure 6: Distribution of research materials reported between 2006 to 2014 by type
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Specific examples of research materials:
Dr Nick Loman at the University of Birmingham has developed Poretools*?, the first published software that can analyse

DNA sequencing data produced by Oxford Nanopore Technologies (ONT)*.

ONT, a company formed by MRC-funded University of Oxford researcher Professor Hagan Bayley in 2005, developed a
‘new-generation’ of DNA sequencing technology using engineered protein membrane nanopores. The technology is able to
detect single molecules and it is unnecessary to amplify the DNA which means that long fragments can be sequenced without
losing quality.

In May 2014, ONT released MinION™, a portable device the size of a USB memaory stick and costing under $1,000, for electronic
single-molecule sensing. Sequencing with MinION produces raw signals that reflect the ionic current at each pore by a DNA
molecule. The resulting files for each read sequence are stored in a format called ‘FASTS'. However, until now, there has been no

software available with the ability to analyse this data format.

Poretools, an open source tool, is able to convert data in the FASTS5 format to either FASTA or FASTQ, both text-based formats

representing nucleotide sequences, to enable the user to compare the data with sequence alignment and/or assembly software.

In 2014 Professor Loman and colleagues used this software to analyse a Salmonella outbreak at a hospital in Birmingham.
Within two hours of receiving samples from the hospital, the researchers had sequenced the bacterium, confirmed that it was

Salmonella, determined its strain and showed that all cases were part of the same cluster*,

Professor Loman’s team also used the software to sequence Ebola genomes in April 2015. As at September 2015, the team had
sequenced 130 genomes and played an important role in tracking the transmission of the disease. The team have also confirmed

that the MinIONs are now 90 per cent accurate—a significant improvement over their performance at launch®.

MRC Grant Refs: MR/J014370/1 & G0300122

Professor Baron-Cohen, director of the Autism Research Centre (ARC), University of Cambridge, has developed a test
that assesses a person’s level of empathy in autism research studies.

Autism is a lifelong developmental condition that affects how a person communicates and relates to other people. It also affects
how they see the world around them. As a spectrum condition, people with autism will share certain difficulties, but there are
differences in the way it affects them. Some people may be able to live independent lives, but others will have accompanying
learning difficulties and need lifelong specialist help. There are currently few behavioural or drug treatments available to improve
the key social difficulties associated with autism.

Direct eye contact is considered to be one of the most important platforms for social interaction and communication in
humans®®4’. Sensitivity to information from the eyes and appropriate use of eye contact in social contexts may also help

to develop more complex skills needed for social understanding and behaviour*®4°. Professor Baron-Cohen has previously
demonstrated that eye contact is reduced in many people with autism, beginning in early infancy and lasting into adulthood*°.
The Reading the Mind in the Eyes Test>' and more recent Revised Eye Test>? has become a respected experimental measure of

subtle cognitive dysfunction. Such measures are relatively rare in social cognition studies, and Professor Baron-Cohen’s work
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therefore provides an important research tool and has been widely used in independent studies both in social cognition research

and as a diagnostic measure of autistic severity.

MRC Grant Ref: G0600977

41.5 Awards and recognition

Measures of esteem can include awards and other evidenced forms of acknowledgement. It is an encouraging reflection of the
reach and significance of MRC research that our researchers have secured the most highly prized awards in science including the
Nobel Prize and the Louis-Jeantet Prize. Such international recognition is indicative that the MRC is following our strategic aim of

supporting world class medical research.

While award winning quality does not necessarily correlate with high impact research there are certain measures, such as being
appointed to the editorial board of a journal or attracting visiting staff, which can be seen to have a wider impact on the research
and teaching community. Measures of esteem are also used internationally by some funders alongside citation analysis, peer

review and research income as indicators of research quality®.

Researchers made 17,175 reports in this section. Recipients of 52 per cent of awards reported that their work had resulted in
such formal recognition for them personally or for members of their MRC-funded team. The average number of reports per
award (of those reporting recognition) was seven (6.7). Ten or more instances of personal recognition were reported in nine

per cent of all awards.

researchfish® captures information on the type of recognition reported. The most frequently reported type of recognition in
2014 was being personally invited as a speaker at a conference, in 46 per cent of awards reporting personal recognition. This was
followed by being appointed to a prestigious/honorary/advisory position to an external body (12 per cent), research prize (11 per
cent) and appointed to the editorial board or as an advisor to, a journal or book series (10 per cent). The distribution of types of
recognition is shown in Figure 7.
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Figure 7: Distribution of awards and recognition reported from 2006 to 2014 by type
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Specific examples of awards and recognition:
Dr Niall Kent>* at University College London won the Royal Academy of Engineering’s JC Gammon Award in 2014

for his innovative dental bone graft material, Aerograft.

Bone replacements are used by dentists when a patient is missing bone or when more bone is required, for example, during implants.
Aerograft is a synthetic material that is more effective than existing bone replacements and can be tailored to specific procedures. It
is thought that Aerograft could be used in almost 600,000 dental operations worldwide each year. Very little progress has been made

in this field in the past 50 years and so this presents a significant improvement to existing bone substitutes.

This award will grant Dr Kent access to support from some of the UK's most successful entrepreneurs and business leaders through

membership of the Academy’s Enterprise Hub>. The award also includes a prize of £15,000 for the growth of his start-up company.

MRC Grant Ref: MR/M025306/1
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Professor Michael Owen, director of the MRC Centre for Neuropsychiatric Genetics and Genomics at Cardiff

University, was awarded a Knighthood in the Queen’s 2014 Birthday Honours for services to neuroscience and mental health.
Professor Owen'’s research into the genetic risk factors for complex psychological and neurodegenerative disorders such as
Alzheimer’s and schizophrenia has been funded by the MRC for more than 20 years. He has played a fundamental role in leading

international collaborations, substantially increasing the number of genes identified to play a part in the development of Alzheimer’s.

MRC Grant Ref: MR/L010305/1
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4.2 Human capital (stock)

Funding for studentships is awarded to research organisations, including universities, MRC units, institutes and centres, who are
responsible for selecting outstanding candidates for projects supervised by leading researchers. All MRC students receive at least
the MRC’s minimum stipend and allowances, including support for fees, a contribution to consumables and an annual travel and
conference allowance.

Approximately 50 per cent of MRC studentship funding is provided through Doctoral Training Partnerships (DTPs) with
universities. We have recently refreshed DTP allocations for students starting from 2016.

The focus of Doctoral Training Partnerships is to ensure that PhD students receive the highest-quality training provision aligned
to world-class research. We believe it is important to maintain flexibility, within the terms and conditions of the award, for the
universities in how they deploy their PhD students. In support of this, we piloted a flexible supplement in 2014/15 to provide more
local discretion in providing career support and to enable high-cost and other important training opportunities for students.

Following the success of this pilot, such supplements are now embedded in future DTP awards.

Doctoral Training Partnerships now also include consideration of capacity building in areas of scarce strategic skills to ensure
a productive and nurturing training environment. Individual studentships in capacity-building areas are no longer funded
separately. Partnerships are complemented by Industrial CASE studentships, which provide students with experience of

collaborative research in a non-academic environment, with 27 individual awards made in 2014/15.

Studentship training is also aligned to the MRC's strategic investments, for example, in units, institutes and centres. Approximately
20 per cent of the MRC’s studentship investment is delivered from within our units and institutes, with a further “13 per cent
delivered by centres. These PhD programmes link training and capacity building to the MRC’s investment in a high-profile UK

centre of excellence.

MRC also supports building research capacity amongst clinicians, and supports approximately 150 Clinical Research Training

Fellowships (CRTFs)%, clinicians completing PhDs, at any one time.

The total number of PhD studentships, including CRTFs, across the MRC's intramural and extramural programmes in March 2015

was 1,642%, as shown in Figure 8. These are broken down by funding mechanism, showing the number and proportion of each.
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Figure 8: Number of live MRC-funded studentships as at March 2015
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In addition to PhD studentships, the MRC also invests in a limited number of research masters to assist research organisations
(ROs) tackling unmet national needs for advanced biomedical and health research skills. This support will be embedded in MRC’s

Doctoral Training Partnerships (DTP)® in future, rather than as a stand-alone mechanism.
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4.3 Knowledge transfer and exchange

A major focus for the MRC in recent years has been the translation of the results of basic science into improved healthcare,
products and services. The MRC’s translational research agenda aims — to drive innovation, speed up the transfer of the best
ideas into new treatments, and improve the return on investment in fundamental research — and objectives are outlined in the
MRC Strategic Plan.

The MRC works with the National Institute for Health Research (NIHR), NHS England, and the devolved health departments to
ensure that we have integrated funding schemes, infrastructure and facilities to provide a pathway for research from laboratory

to standard patient use.

Supporting collaboration between researchers and industry is an integral part of our strategy and at the heart of our mission to
produce benefits for patients and growth in the UK economy. In 2014/15, we continued to develop and implement innovative

new ways of working with companies to support this goal.

In January 2015 the MRC made four further stratified medicine awards totalling £13.7m to support partnerships between
academic and industrial researchers in open innovation consortia targeting lupus, hypertension (in partnership with the British
Heart Foundation), asthma and colorectal cancer (in partnership with Cancer Research UK). These awards are part of the MRC's
£60m commitment in the current spending review period to stratified medicine and build on nine earlier consortium awards
totalling £37.6m. Combined, the thirteen consortia in the MRC's stratified medicine portfolio bring together 32 academic and 51
industrial partners from the biopharmaceutical and diagnostics sectors, from across the UK and also from Europe, the US and

wider afield, including China and Japan.

See Annex 2 Section 4.3 Knowledge transfer and exchange for a breakdown of numbers of awards and commitment for the

relevant grant schemes.

Examples of outputs/impacts in this area:

The year 2014 was an exciting one for Synairgen plc.>’, the University of Southampton spin out set up by MRC-funded
researchers. Its Phase II clinical data were published®, showing that ‘difficult-to-treat” asthmatics, those who respond poorly to
conventional steroid treatment, experienced a 50 per cent reduction in moderate or severe exacerbations (‘asthma attacks’) from
treatment with its novel drug SNG001 (inhaled interferon-R).

Synairgen was founded in 2003 by world-renowned asthma specialists Professors Donna Davies, Ratko Djukanovic and
Stephen Holgate at the University of Southampton. Professor Holgate received an MRC Clinical Professorship in 1987 to
investigate the causes of asthma, which led to his discovery that cold and other viral infections worsened asthma attacks. Further
work showed that in patients with asthma, the cells lining the lungs are unable to make sufficient levels of the anti-viral protein,
interferon-f3, to eliminate the virus. Tests in virus-infected cells showed that this ability could be restored by adding interferon-13

back into the cells.

Synairgen’s new interferon-f3 treatment has “the potential to be one of the biggest breakthroughs in asthma treatments in the

past 20 years™'.

In 2014 the company signed an exclusive licence agreement with AstraZeneca® for the use of inhaled interferon-f for the

treatment of respiratory tract viral infections. This saw a $7.25 million upfront payment and potential development and
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commercial milestones of up to $225 million as well as royalties on future sales. This deal again highlighted the importance of

university spin-out companies.

AstraZeneca will begin further Phase II work in 2015 with the aim of bringing the drug to market at the earliest opportunity. The

drug also has the potential to work in a similar way in patients with chronic obstructive pulmonary disease (COPD).

MRC Grant Refs: G0501506 & G0800766

SimOmics®, formed in June 2014, results from more than seven years  work at the University of York by Professor Jon
Timmis, Professor of Intelligent and Adaptive Systems in the university’s electronics department and MRC-funded Senior
Lecturer in Immunology, Dr Mark Coles. Electronics and immunology research might not be a traditional pairing. However,
computing advances and new modelling techniques are increasingly offering cost and time-effective ways to explore the

mechanics of biological systems.

The company has developed tools to support computer models that predict the effects of potential drugs and the immune
system’s response. By increasing the use of computer simulations, SimOmics aims to reduce the need for animal and patient trials

and enable manufacturers to focus on the products most likely to succeed.

In 2014 the company was part of a multi-sector team securing almost £1m from the National Centre for the Replacement,
Refinement and Reduction of Animals in Research (NC3Rs)-sponsored CRACK-IT programme®*. This will fund the Phase 2
development of a computer-based “virtual laboratory” to aid the search for new treatments for leishmaniasis, a worldwide
parasitic disease. The computer model will help to predict the effectiveness of different drugs, vaccines and other treatments.
Using this technology is expected to significantly reduce the number of rodents needed for pre-clinical drug and vaccine

development — a typical rodent study for new antibiotics or vaccines might involve up to 100 animals per candidate drug®.

MRC Grant Ref: G0601156
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4 4 Intellectual property activity

Intellectual Property (IP) is a key indicator in determining the technological innovation, competitiveness and economic benefit

of research. For research funders, reports of IP give tangible evidence for the potential for translation of academic research into
both economic and health benefit to society. Future investment is often dependent on patents and researchers may struggle to
bring in further funding to develop new technologies without legal protections in place. Therefore intellectual property is often

considered prerequisite to future societal impact.

MRC Technology (MRCT) is a key partner in our translational strategy. It translates cutting-edge scientific discoveries from MRC
units and institutes into products and manages our intellectual property such as valuable patent rights associated with the

production of monoclonal antibodies.

During 2011/12, changes were made to MRCT governance to strengthen its independence from the MRC. The organisation now
works with the MRC under contract, and the MRC paid MRCT management fees of £4.62m in 2014/15.

MRCT manages both new intellectual property and commercial opportunities arising from research by MRC staff and existing
MRC intellectual property and on-going licensing arrangements. In 2014, 42 patents were granted. Licensing income to the MRC

from all MRCT-managed sources was £94.9m.

The data presented in this section is provided by MRCT. However the MRC also collects data on intellectual property via
researchfish®. Researchers are asked to provide details and update the status of published, granted and/or lapsed patents. This is

a larger dataset (1,081 since 2006) which may include the same IP reports as MRCT data.

4.41a Patent applications and patents granted (MRCT)

MRCT works with scientists from MRC-funded units and collaborating organisations to discover and protect healthcare innovations.

The MRCT data on patents presented here represents the intramural part of the MRC portfolio only. Figure 9 shows the number
of patent applications and patents granted by year. Note that the number of patent applications managed by MRCT over the past
four years has decreased as MRC units are transferred to University control.

The number of patents granted indicates the number of patent families in which at least one patent has been granted. A patent
family consists of the original patent application together with all patent applications filed worldwide. For MRC patents this can
be between 2 and more than 20 patent applications. Once granted a patent has a term of 20 years from the first patent filing (for
most jurisdictions), after which the patent will expire. It can take more than 3 years for a patent to be granted and often longer
so there is a lag between the original patent filing and a granted patent which is variable dependent on the country the patent
application is being prosecuted in. Finally, patents can be retracted or challenged during prosecution which causes further delays

or declare patents invalid. All these variables contribute to the fluctuation of granted patent numbers over time.
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Figure 9: Number of patent applications and patents granted by financial year (MRCT data)
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4.41b Patent applications and patents granted (researchfish®)
Intellectual property generated by MRC-funded research outside of MRC institutes and units belongs to the researchers and
institutions in which the research is conducted. Patent information is therefore also collected directly from MRC-funded

researchers through researchfish® to quantify IP discoveries outside of the scope of MRCT management.

Since 2006 there have been 1,081 discoveries reported in the intellectual property section. Twenty three per cent of discoveries
overall (246/1,081) were reported as ‘licensed’ by 2014. The proportion is slightly higher for patented discoveries not yet licensed
(65 per cent, 703/1,081). This is similar to the proportions reported in the last three years. This calculation does not include the
12 per cent of reports where researchers indicated that details were ‘commercial in confidence” and could not be provided

(132/1,081); it would be reasonable to assume that some of these cases will translate into new licences in due course.

4.4.2 Spin-outs/new businesses created

MRCT has managed the creation of two new businesses in the last seven years directly from the MRC’s intramural programme.
The MRC also collects data on spin-out companies directly from researchers through researchfish®. MRC funding has contributed
to the set up or growth of 88 companies, 71 of which have been formed since 2006, including seven in 2014. It is estimated that

these 88 companies represent 100 to 300 new highly-skilled jobs in the UK.

See both Annex 2 Section 4.4a Intellectual Property Activity (MRCT-managed) and Section 4.4b Intellectual Property Activity
(researchfish® data), for a breakdown of the data on patents and spin-outs.
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4.4.3 Income from MRCT-managed intellectual property

Between 2008-10 and 2011-14 there were significant increases in income from products (Tysabri™, Actemra™ and Soliris™)
developed by companies who have a license to the Winter 1 patents. Another major increase was due to income from antibodies
including Vectibix™, Prolia™, Xgera™, Ilaris™, Arzerra™, Yervoy™, Stelar™, from MRC’s transgenic mice patented technology. Income

from licenses to this particular technology rose from £3.4m to £13.9m between 2010/11 and 2011/12.
Figure 10 shows the income from MRCT-managed intellectual property.

Figure 10: Income from intellectual property (IP) by financial year (MRCT data)
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Specific examples of commercialisation (reported in researchfish®):
Dr Fillip Port and Dr Simon Bullock at the MRC Laboratory of Molecular Biology (LMB) have licensed optimised
genome modification tools for the model organism Drosophila to three commercial companies that produce transgenic

Drosophila flies for the research community.
Researchers at the University of California reported in 2012 that an immune system in bacteria that could cut open and make a change
to an invading virus' DNA could be modified to recognise, and subsequently change, any DNA sequence®®. The CRISPR system uses an

enzyme called Cas9 to cut specific DNA sequences when guided to a particular site in the genome by short RNA molecules.

Since 2012, CRISPR has been used as a simple and versatile gene modification tool in many model organisms and in cultured

mammalian cells. Many MRC-funded researchers are using CRISPR to identify and characterise genes implicated in particular diseases.
Drs Port and Bullock have generated transgenic flies expressing Cas9 and plasmids for producing the guiding RNA molecules.
These tools have been distributed widely to the academic research community, being used by more than 300 laboratories®’. The

tools have been licensed to the three commercial companies under royalty-bearing agreements.

MRC Grant Ref: MC U105178790
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Professor Dlawer Ala’Aldeen at the University of Nottingham patented a way to prevent or reduce campylobacter jejuni

(C. jejuni) bacteria colonisation in poultry in 2013,

Campylobacter is the most common cause of food poisoning in the UK, with approximately 280,000 cases each year; more
than Salmonella, E. coli and Listeria combined®. Around 80 per cent of cases of Campylobacter poisoning in the UK come from
contaminated poultry. The latest report from the Food Standards Agency (FSA) revealed that 73 per cent of shop-bought

chickens are contaminated with the bacterium, with 19 per cent testing positive at the highest level’.

The infection causes symptoms such as severe diarrhoea, abdominal pain, fever, and sometimes vomiting. Infection can
sometimes lead to other complications such irritable bowel syndrome (IBS) and, rarely, Guillain-Barré syndrome — a serious and

sometimes permanent condition of the nervous system.

The FSA estimates that the infection causes more than 100 deaths each year in the UK and that the annual cost to the
economy is £900 million®®. However, its prevention and treatment have been hindered by a poor understanding of the molecular

interaction between the host and bacteria.

In 2014 Professor Ala’Aldeen and his team reported that they had identified two bacterial surface molecules; flagellin protein
(FlaA) and major outer membrane protein (MOMP), that bind to human and poultry epithelial cells”". Professor Ala’Aladeen has
also shown that the adherence of Cjejuni to epithelial cells can be partially inhibited by human histo-blood group antigens
(BgAgs). BgAgs are sugars that are expressed on the surface of epithelial cells, such as the cells lining the gastrointestinal tract and
can be secreted in bodily fluids such as saliva and breast milk. The patent therefore covers natural or synthetic BgAg compounds
that bind to FlaA or MOMP to block the bacterium’s interaction with poultry cells. Such compounds could reducing poultry

colonisation and therefore inhibit transmission to humans, preventing subsequent infections and the risks to human health.

MRC Grant Ref: G0901696
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I 5.0 Outcomes

5.1 Human capital (flow)

The Higher Education Statistics Agency (HESA) DLHE (Destinations of Leavers from Higher Education) survey provides information

about patterns of employment and further study or training of MRC-funded PhD students by six months after completion.

Figure 11 shows the first destination information for MRC PhD students who completed their programmes during the academic
year 2013/14 (1 August 2013 to 31 July 2014).

Figure 11: First destinations of MRC-funded students who completed programmes during the academic year 2013/2014
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These data demonstrates that six months after completing an MRC PhD, 89 per cent of students are known to be in employment

or engaged in further study. This is slightly higher than average graduate employment rates of “81-87 per cent’?
Just over 58 per cent of MRC students went on to research-related employment, mostly in the higher education sector (42 per

cent). An additional five per cent of students continued in further study, training or research while 26 per cent were in non-

research related employment. Just five per cent registered as unemployed and six per cent are listed as unknown status.
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These data remain consistent with previous academic years, showing that MRC studentships continue to be desirable
qualifications for future employment with a high propensity for research-related activities. Further data on this are available in

Annex 2 section 5.1 Human capital (flow).

5.2 Public policy

Research in areas such as the relationship between health, diet and the choices we make, or the effect of the environment
that we live in on health, are areas that often result in public health interventions and policy changes rather than commercially
exploitable ‘products. These are equally important outcomes to monitor as they often have a substantial impact on the public
and result in significant impact on health or wellbeing. Information about the influence that MRC-funded research and MRC-

funded researchers have on policy and practice is collected through researchfish®.

There were 4,452 reports of policy influences between 2006 and 2014. Figure 12 shows the instances of influence on policy by

the year that it was realised’®. Please see Annex 2 Section 5.2 Public policy for more specific figures.

Figure 12: Number of reports of influence on policy by year
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Each influence on policy is reported as a specific ‘type, such as ‘citation in clinical guideline’ or ‘participation in national
consultation’ These types fall into two categories — ‘influences on the policy-setting process  and ‘value/changes induced via

citation in policy documents’ and are shown in the metrics below.

There were 3,415 reports of influences on policy-setting processes reported between 2006 and 2014. Figure 13 shows the

breakdown by type of policy-setting process with specific numbers and proportion.
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Figure 13: Distribution of policy setting processes reported from 2006 to 2014 by type
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2014. Figure 14 shows the breakdown by type of policy document with specific numbers and proportion.

Figure 14: Distribution of value/changes via citation in policy documents reported from

96, 10%

109, 11%

472, 47%

326, 32%

44 Economic Impact Report 2014/15

2006 to 2014 by type

B Cjtation in clinical guidelines
® Citation in other policy documents
B Citation in systematic reviews

® Cjtation in clinical reviews



5.0 Outcomes

Specific examples of influences on policy:
Work at the MRC Centre for Outbreak Analysis and Modelling at Imperial College London has helped to inform and

stimulate the international response to the recent Ebola epidemic.

The Ebola outbreak was first reported to the World Health Organization (WHO) in March 2014, tracing the initial infection back to
a small village in south-eastern Guinea in December 201374, However, it wasn't until the summer of 2014 that there was sufficient
information available to appreciate the scale of the problem. The outbreak had quickly become the deadliest occurrence of the

disease since its discovery in 1976.

A team of more than a dozen researchers at Imperial College conducted vital work analysing the line lists — information on
where the patients lived, who they were in contact with, their demographics and symptoms. They were able to track the spread
of the epidemic through time to estimate the transmission rate and incubation period. By linking the Ebola cases together, the
researchers were able to determine the risk factors for transmission and to identify the most effective interventions for agencies

on the ground.

This work was used to provide reports on the current Ebola epidemic to the World Health Organization (WHO), which based on
this analysis declared the epidemic to be a “public health emergency of international concern in August 2014"75. As at 21 October

2015, the total number of reported cases was 28,476 and the number of deaths 11,2987

This work also fed into a report published in the New England Journal of Medicine (NEJM) in October 201477 which documented
current trends in the epidemic and projected expected case numbers for the following weeks if control measures were
not enhanced. The report made various recommendations, such as reducing the length of time from symptom onset to

hospitalisation to curtail transmission in the community. The individual fatality rate was also lower for hospitalised patients.

In addition to helping steer the emergency relief efforts in West Africa and controlling the epidemic, the evidence helped convey
the seriousness of the situation, providing support for the public funding from Governments and charities. It is also important
to note the contribution that such “real world” analysis of epidemics makes to UK resilience as the methods are also applied to

monitoring and modelling disease outbreak scenarios in this country.

MRC Grant Ref: MR/K010174/1

Professor Rustam Al-Shahi Salman is an academic clinician at the University of Edinburgh who studies cerebral
haemorrhages, or bleeds on the brain. Cerebral haemorrhages occur when a blood vessel bursts in the brain. They cause around

15 per cent of all strokes, and affect about 10,000 adults in the UK — and about 1.5 million adults worldwide — each year.

Professor Al-Shahi Salman has recently shown that treating patients with arteriovenous malformations in the brain increases their
risk of stroke when compared to not treating them. An arteriovenous malformation (AVM) is a tangle of blood vessels with the
arteries directly connected to the veins. This means that blood from the arteries drains directly into the veins without stopping to

supply the normal tissues in that part of the body with oxygen and nutrition.

AVMs can occur in any part of the body but most commonly in the brain or spine. They contain weakened blood vessels which

may burst from the high pressure of blood flow from the arteries, causing bleeding, which in the brain can lead to brain damage

Economic Impact Report 2014/15 45


http://gtr.rcuk.ac.uk/projects?ref=MR/K010174/1

5.0 Outcomes

and death. Brain AVMs affect approximately one in 2,000 people and around one per cent of affected adults suffer a stroke as a

result of their AVM each year.

However, Professor Al-Shahi Salman has found that over a 12-year period, patients who chose not to have their AVM treated by

trying to remove or block the tangle of blood vessels were less likely to have a stroke or die from related causes’®.

In 2014, Professor Al-Shahi Salman was appointed to the American Heart Association guidelines committee for arteriovenous

malformations of the brain. The guidelines, due to be published in 2016, will include the results of his study.

Professor Al-Shahi Salman says, “There are few AVM guidelines other than those produced by the AHA, so the AHA's guidelines
tend to affect practice worldwide. This edition of the guidelines will be influenced by our population-based study and the ARUBA

randomised trial that my group oversaw in the UK

MRC Grant Ref: G108/613

5.3 Public engagement

One of the aims in the MRC's strategic plan, Research Changes Lives’, is to bring the benefits of excellent research to all sections
of society. This is supported by a specific objective to enhance engagement and communication with our scientists and partners,
policymakers and parliamentarians, and the public. This confirms our duty, as set out in the MRC's mission, to engage with

the public and other groups, to give an account of our research, to ensure that public views and concerns are reflected in our

decision-making and to build public trust in the MRC and the research it funds.

researchfish® collects information about public engagement and dissemination activities delivered by MRC-funded researchers.
They are asked to report on their interaction with non-academic audiences. These include giving a public talk about their
research to a non-scientific audience, working with journalists to share research findings via the media or taking part in a public

science festival. For further examples, see the case studies on page 51 or the MRC Outputs and Outcomes report®.

Between 2006, when data collection began, and 2014, MRC-funded researchers reported 30,075 distinct dissemination activities,

from 53 per cent of awards.

Public engagement events by type
Figure 15 shows the breakdown by type of engagement activity with specific numbers and proportion. Further data on this can

be found in Annex 2 Section 5.3 Public Engagement.
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Figure 15: Distribution of public engagement activities reported from 2006 to 2014 by type
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Funding for public engagement

Engagement with the public is delivered directly by MRC-funded researchers who interact with a wide range of audiences
including patient groups, local communities and schools, and these activities are funded from core budgets. In addition, the
MRC has a corporate budget for public engagement — £345,000 in 2014/15 — which includes small grants for researcher-led public

engagement projects such as taking activities to popular music festivals and creating resources for schools.

Researchers are supported in their public engagement work by a network of MRC communications managers who offer help and

advice and work with them to make the best use of available resource to achieve their public engagement goals.

Face-to-face engagement

Following the success of the MRC'’s centenary programme in 2013, several MRC institutions built on their public engagement
activities and delivered them again, either in their own buildings or at festivals and events organised by others. MRC scientists are
increasingly creating public engagement opportunities in places not traditionally associated with science, such as music festivals

and comedy clubs, and are thus reaching new audiences.

Public engagement activities and events generate considerable legacy in terms of building awareness, interest and support for
the MRC and its work, as demonstrated by the pick-up of leaflets and magazines at events and increasing numbers of followers

on social media. In the space of one year, the MRC's followers on Twitter grew by around 25 per cent, to more than 20,000
individuals. Legacy is also seen in developing a group of researchers and support staff with improved awareness of the benefits of

public engagement and increased advocacy for engagement within their institutions.

Media engagement
An important part of the MRC’s public engagement programme is using media channels to reach public audiences and raise

awareness of the MRC and its work. Between 2006, when data collection began, and 2014, MRC-funded researchers reported
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1,854 separate media activities. Much of this work is driven and supported by the MRC press office. In 2014 this resulted in
extensive media coverage featuring scientific achievements and new discoveries by MRC-funded researchers, more than 1,400 of
which mentioned the MRC. Media coverage was spread across all news channels — print, broadcast and online — and was carried

by both national and regional newspapers and programmes.

Social media

The MRC encourages and supports its scientists in using social media to share the ambitions and outcomes of their research. This
is an increasingly important medium which allows direct engagement between researchers and members of the public. The MRC
community’s social media presence is supported corporately on Twitter, YouTube and Facebook, all of which amplify information

from researchers and drive followers to relevant websites with more information.

The MRC'’s blog, Insight®', provides an interactive channel where the context and significance of MRC decisions and discoveries
can be shared and discussed with public audiences. Insight has attracted more than 106,000 unique visitors since it was launched
in June 2012.

Specific examples of engagement activities:

Professor Chris Ponting is a professor of genomics — the study of genome structures, function, evolution and mapping
— at the University of Oxford. He has contributed to many landmark genome sequencing projects, including sequencing
the human, mouse, rat and chicken genomes. The primary focus of his research is using genome-scale data sets to identify or

prioritise genes that are mutated in human disease.

Supported since 1999 with more than £6m in MRC funding, Professor Ponting and colleagues published research in 2014
suggesting that only 8.2 per cent of the human genome was functional®. To reach this figure, the researchers identified how
much of our genome had avoided being changed over 100 million years of mammalian evolution. They took this to indicate that
this DNA has important functions that need to be retained. This finding will speed up the ability to track down genetic mutations
in disease as researchers can prioritise genetic differences that occur in the conserved portion of the genome. This research

received extensive media coverage, including articles published in The Telegraph®® and the Daily Maif®*.

MRC Grant Ref: MC_U137761446

Research by MRC-funded PhD student Camilla Nykjaer at the University of Leeds on the link between light drinking by
pregnant women and pre-term birth led to national media coverage and the Royal College of Obstetricians and Gynaecologists

(RCOG) changing its guidance on alcohol consumption.

Evidence about the damaging effects of heavy drinking in pregnancy is well-established. However, the link between light alcohol
consumption and adverse outcomes, such as pre-term labour and low-birth weight, is less clear. The current guidance issued by
the Department of Health is that pregnant women and women trying to conceive should avoid alcohol altogether and never

drink more than 1-2 units once or twice a week.

Camilla used data from the Caffeine and Reproductive Health (CARE) Study®, a prospective cohort of 1,303 pregnant women

aged 18-45 years. The study used questionnaires to assess alcohol consumption before pregnancy and for the three trimesters
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separately. Camilla found that the association with adverse birth outcomes such as low birth weight and pre-term birth were
strongest in pregnant women consuming more than two units of alcohol a week and in trimesters one and two. However, the
study also showed that even women adhering to the Department of Health guidance in the first trimester still doubled their risk

of giving birth to a premature or underweight baby?®.

Camilla gave interviews with various media outlets, resulting in national coverage including articles by the BBC¥, and The Times®.
Following this media interest, Camilla was approached by the Royal College of Obstetricians and Gynaecologists (RCOG) to review
their guidance on alcohol consumption in pregnancy. The resulting guidance, recommending that women trying to conceive and

pregnant women in the first trimester do not consume any alcohol at all, was published in February 2015%.

MRC Grant Ref: MR/K500914/1
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Annex 1: New Metrics Framework — BIS 2011/12

I Annex 1: New Metrics Framework — BIS 2011/12

CATEGORY METRIC UNITS DEFINITION
Income
Total funding available to the Research Council - Sum of Grant in Aid
Total Funds Available fm 0
- - _and Leverage -
Budget Allocation ~fm _Research Council Grant-in-Aid 0
Leverage ~fm _Funding other than Grant-in-Aid. Sum of components below 0
of which Private _tm _Funding Leveraged from the Private Sector 0
of which from other Research
fm Funding Leveraged from other Research Councils o
Councils . -
of which from other source _fm _Funding received from all other sources. 0
of which Private % _As a percentage of Total Funds Available 0
of which Other Research Councils % _As a percentage of Total Funds Available 0
of which Other % As a percentage of Total Funds Available (o}
Total Expenditure
of which Responsive Mode Grant  £m ~Accounts Expenditure on Responsive Mode Grants 0
of which Postgraduate Awards ~fm _Accounts Expenditure on Postgraduate Student Support 0
Residual Expenditure on other components as Total funding minus
of which Other components fm 0
- - _two above -
of which Responsive Mode Grant % _As a percentage of Total Funds Available 0
of which Postgraduate Awards % _As a percentage of Total Funds Available 0
of which Other components % As a percentage of Total Funds Available o
Human Capital
Principal Investigators i _Total number of principal investigators directly supported on DATE 0
Research Leaders in Sponsored u Total number of research leaders in sponsored institutes where o
Institutes - _applicable on DATE -
Research Fellowships # Total number of Research Fellowships on DATE (0]
Knowledge Generation
Number of Grants assessed for
# Number of grants assessed to which the outputs reported refer (0]
reporting .. N . B
Refereed Publications # ~Number of papers published in peer reviewed journals 0
Publications OTHER THAN those included under Refereed
Non Refereed Publications # (0]
- _Publications
Co-authorship of referee . o
publications - International
Co-authorship of refereed # o
publications - Industry
Human Capital
Number of PhD Students
# Number of NEW PhD students supported on DATE (0]
Supported
Number of Masters Students
# Number of NEW Masters students supported on DATE (0}
Supported
Number of Other Students
# Number of New Non PhD or Masters Students supported on DATE (0}

Supported
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Annex 1: New Metrics Framework — BIS 2011/12

CATEGORY METRIC UNITS DEFINITION
Percentage of PhD students submitting within 4 years of

Finishing Rates % commencement of support (for example row 2007/08 refers to (0}

777777777777777 - . students who began in 2003/04)
Student funding/training schemes (0}
Knowledge Transfer and Exchange
KESpend ~fm _Total spend for relevant year across all council KTE programmes 0
KE Programmes Please State which KE programmes you support o

Commercialisation Activities

IP Activity (discretionary)

Patents applications # _Patent Applications to RC investments 0
Patentsgranted - # _Patents Granted to RC investments 0
Spinouts/new businesses created  # ~Number of new spinouts created from RC investments 0
Income from IP including areas such as licence income and receipts
Income from IP activity fm (0)
from sales of shares in RC funded companies.
Human Capital
Total Number of leavers from Doctoral Programmes in this academic
Destinations of leavers (o}
777777777777777 _year (DLHE) -
Of which University % 0
Of which Wider Public Sector % o
Of which Third Sector % 0
Of which Private Sector % 0
Of which Unknown or Other % 9.
Of which Unemployed ol . 9.
Placements in user organisations  # ~Count instances of funded placements in user organisations 0
Placements in user organisations Examples of measured impact (o}
Public Policy
Instances of influence _Examples of influence in policy 0
Value/changes induced Examples of measured impact 0]
Public Engagement
PESchemes _Examples of PE Schemes 0
Key: 0 =to include 0 = optional O = data not available

The MRC has also chosen to include additional metrics and/or narrative information on:
® Non-paper outputs (part of section 4.1)

® Translational research and knowledge exchange (section 4.2)

® Pyblic engagement (section 5.3)
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The MRC Economic Impact Reports can be found by using the search option or tag link “economic impact” at: http://www.mrc.ac.uk/
news-events/publications/

researchfish® is a registered trademark of researchfish Limited: https://www.researchfish.com/

Research Councils UK Gateway to Research. http://gtr.rcuk.ac.uk/

MRC Annual Report and Accounts 2014/15: http://www.mrc.ac.uk/publications/browse/annual-report-and-accounts-2014-15/
MRC Outputs, outcomes and impact of MRC research 2014/15; http://www.mrc.ac.uk/successes/outputs-report/
http://www.mrc.ac.uk/publications/browse/strategic-plan-2014-19/
http://www.mrc.ac.uk/publications/browse/delivery-plan-201112-201415/
http://www.mrc.ac.uk/publications/browse/delivery-plan-2015-16/
www.mrc.ac.uk/news-events/publications/delivery-plan-reporting-framework-2014-15/
http://www.mrc.ac.uk/publications/browse/annual-report-and-accounts-2014-15/
http://www.mrc.ac.uk/successes/outputs-report/ https://www.mrc.ac.uk/successes/outputs-report/

For further details on the definition and uses of NCI statistics, see the publication outputs section on page 12.

1,488 as at March 2015, plus a further 154 clinical research training fellowships.

In 2013/14 MRC provided substantial additional funding to support the construction of The Francis Crick Institute. The 2013/14 in-year
funding under the joint venture agreement was £114.4m, with further capital support of £39.3m. In 2014/15 this funding was £38.0m and
£1.3m respectively.

Studentship data correct as of March 2015.

MRC Annual Report and Accounts 2014/15: https://www.mrc.ac.uk/publications/browse/annual-report-and-
accounts-2014-15/

http://www.mrc.ac.uk/skills-careers/Fellowships/

Clinical Research Training Fellowships (CRTFs) support clinicians undertake a higher degree (PhD or MD). They are counted under
fellowships in the MRC Annual Report training award totals quoted here, but are classified as studentships in the context of PhD
programmes elsewhere in this report.

More information on researchfish® Ltd. can be found at: www.researchfish.com and http://www.mrc.ac.uk/funding/guidance-
for-mrc-award-holders/researchfish/

As at September 2015: https://www.researchfish.com/ourmembers

MRC’s last annual data gathering period (DGP) was Oct/Nov 2014. The next DGP is scheduled for Feb/Mar 2016.

MRC Official researchfish® Sample Data Report 2014: http://www.mrc.ac.uk/documents/pdf/official-mrc-researchfish-report-
sample-data-21-07-15/

Principally MRC Annual Reports and Outputs Reports http://www.mrc.ac.uk/news-events/publications/outputs-outcomes-and-
impact-of-mrc-research-2013-14/

In particular, in a slight modification to earlier analyses, outputs dated before award start dates are not included in the figures reported.
Normalised citation impact data and analysis: Evidence, Thomson Reuters UK.

The normalised citation impact scores were taken at the end of 2014 for MRC publications published between 2006 and 2013 (as
reported in researchfish®).

MRC (2015) Official MRC researchfish® Report Sample Data Report. Accessed 20/11/2015.: http://www.mrc.ac.uk/documents/pdf/
official-mrc-researchfish-report-sample-data-21-07-15/

Economic Insight Ltd. (2014) Growing the best and brightest — the drivers of research excellence. A report for the Department of
Business, Innovation and Skills. Published by BIS, Ref: BIS/14/689, April 2014. Accessed 10/10/2015: https://www.gov.uk/government/
uploads/system/uploads/attachment_data/file/298507/Growing_the_Best_and_Brightest._The_Drivers_of Research_

Excellence.pdf
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The Lancet Commission (2014) Addressing liver disease in the UK. Lancet 384(9958): 1953-1997. DOL: http://dx.doi.org/10.1016/
S0140-6736(14)61838-9

Williams R et al. (2014) Addressing liver disease in the UK: a blueprint for attaining excellence in health care and reducing premature

mortality from lifestyle issues of excess consumption of alcohol, obesity, and viral hepatitis. Lancet. 384(9958):1953-97. DOI: 10.1016/
S0140-6736(14)61838-9

Wright MC et al. (2001) Gliotoxin stimulates the apoptosis of human and rat hepatic stellate cells and enhances the resolution of liver
fibrosis in rats. Gastroenterology. 121(3):685-98. DOL 10.1053/gast.2001.27188

Oakley F et al. (2009) Angiotensin II Activates IkB Kinase Phosphorylation of RelA at Ser**® to Promote Myofibroblast Survival and Liver
Fibrosis. Gastroenterology. 136(7):2334-2344. DOI: 10.1053/j.gastro.2009.02.081

Medicines for Malaria Venture website. Accessed 02/12/2015. http://www.mmv.org/

WHO Health Topics — Malaria webpage. Accessed 02/12/2015. http://www.who.int/topics/malaria/en/

Okell LC et al. (2014) Contrasting benefits of different artemisinin combination therapies as first-line malaria treatments using model-
based cost-effectiveness analysis. Nat Commun. 26(5): 5606. DOI: 10.1038/ncomms6606
http://www.mrc.ac.uk/successes/outputs-report/

ReNeuron Group PLC website. Accessed 02/12/2015. http://www.reneuron.com/

RP Fighting blindness website. Accessed 02/12/2015. http://www.rpfightingblindness.org.uk/index.php?tin=aboutrp

Royal National Institute of Blind People — Retinitis Pigmentosa webpage. Accessed 02/12/2015. http://www.rnib.org.uk/eye-health/
eye-conditions/retinitis-pigmentosa

Seaberg RM et al. (2003) Stem and progenitor cells: the premature desertion of rigorous definitions. Trends Neurosci. 26(3):125-31. DOIL:
10.1016/S0166-2236(03)00031-6

Massachusetts Eye and Ear, Harvard Medical School Teaching Hospital, Boston, USA: http://www.masseyeandear.org/

PoreTools website. Accessed 02/12/2015. http://poretools.readthedocs.org/en/latest/#

Loman & Quinlan (2014). Poretools: a toolkit for analysing nanopore sequence data. Bioinformatics. 30(23):3399-401. DOL 10.1093/
bioinformatics/btu555

Quick J et al. (2015). Rapid draft sequencing and real-time nanopore sequencing in a hospital outbreak of Salmonella. Genome Biology
16:114 DOI: 10.1186/s13059-015-0677-2

Yong E. (2015). Fighting Ebola with a Palm-Sized DNA Sequencer. Online article from The Atlantic magazine. Accessed 02/12/2015. http://
www.theatlantic.com/science/archive/2015/09/ebola-sequencer-dnaminion/405466/

Csibra G & Gergely G. (2006) Social learning and social cognition: The case for pedagogy. In Munakata Y and Johnson MH (eds) Processes
of change in brain and cognitive development: Attention and Performance XXI, p.249-274, Oxford University Press, UK.

Kleinke CL (1986) Gaze and eye contact: a research review. Psychol. Bull. 100: 78-100. DOI: 10.1037/0033-2909.100.1.78
Baron-Cohen S. (1995) Mindblindness: an essay on autism and theory of mind. The MIT Press: Cambridge, MA, USA.

Grossmann T & Farroni T. (2009) Decoding social signals in the infant brain: a look at eye gaze perception. In Haan M, Gunnar MR (eds).
Handbook of Developmental Social Neuroscience, p.87-106. Guilford Press, NY, USA.

Baron-Cohen S et al. (2001) The “Reading the Mind in the Eyes” Test (Revised Version): A Study with Normal Adults, and Adults with
Asperger Syndrome or High-functioning Autism. Journal of Child Psychology and Psychiatry 42(2): 241-251. DOI: 10.1111/1469-
7610.00715

Reading the Mind in the Eyes — an online test. Accessed 02/12/2015. https://www.questionwritertracker.com/quiz/61/Z4MK3TKB.
html

Baron-Cohen S. et al. (2001) The “Reading the Mind in the Eyes” Test revised version: a study with normal adults, and adults with
Asperger syndrome or high-functioning autism. J Child Psychol Psychiatry 42(2):241-51. DOI: 10.1111/1469-7610.00715

For example, Excellence in Research for Australia: http://www.arc.gov.au/excellence-research-australia

Previously a MRC-funded PhD student at Queen Mary, University of London.

Royal Academy of Engineering Enterprise Hub website. Accessed 02/12/2015. http://enterprisehub.raeng.org.uk/
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http://www.sciencedirect.com/science/article/pii/S0140673614618389
http://www.sciencedirect.com/science/article/pii/S0140673614618389
http://www.sciencedirect.com/science/article/pii/S001650850121186X
http://www.ncbi.nlm.nih.gov/pubmed/19303015
http://www.mmv.org/
http://www.who.int/topics/malaria/en/
http://www.ncbi.nlm.nih.gov/pubmed/25425081
http://www.mrc.ac.uk/successes/outputs-report/
http://www.reneuron.com/
http://www.rpfightingblindness.org.uk/index.php?tln=aboutrp
http://www.rnib.org.uk/eye-health/eye-conditions/retinitis-pigmentosa
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http://www.sciencedirect.com/science/article/pii/S0166223603000316
http://www.masseyeandear.org/
http://poretools.readthedocs.org/en/latest/#
http://bioinformatics.oxfordjournals.org/content/early/2014/08/19/bioinformatics.btu555.abstract
http://bioinformatics.oxfordjournals.org/content/early/2014/08/19/bioinformatics.btu555.abstract
http://www.genomebiology.com/2015/16/1/114
http://www.theatlantic.com/science/archive/2015/09/ebola-sequencer-dnaminion/405466/
http://www.theatlantic.com/science/archive/2015/09/ebola-sequencer-dnaminion/405466/
http://www.ncbi.nlm.nih.gov/pubmed/3526377
http://onlinelibrary.wiley.com/doi/10.1111/1469-7610.00715/abstract
http://onlinelibrary.wiley.com/doi/10.1111/1469-7610.00715/abstract
https://www.questionwritertracker.com/quiz/61/Z4MK3TKB.html
https://www.questionwritertracker.com/quiz/61/Z4MK3TKB.html
http://www.ncbi.nlm.nih.gov/pubmed/11280420
http://www.arc.gov.au/excellence-research-australia
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Expenditure on CRTFs is counted under fellowships in the MRC Annual Report, and features in this report on page 9. However as a PhD

training award CRTFs are classified as studentships in the context of PhD programmes here.

Data collected from the Je-S student data portal (CRTFs collected by MRC in house system), information on students at MRC centres has
been collected directly from the centres via email correspondence.

More information on MRC's DTPs can be found on the MRC website: http://www.mrc.ac.uk/skills-careers/studentships/how-we-
fund-studentships/doctoral-training-partnerships-dtps/

Synairgen PLC website: http://www.synairgen.com/

Djukanovi¢ R et al. (2014) The Effect of Inhaled IFN-R on Worsening of Asthma Symptoms Caused by Viral Infections. A Randomized
Trial. Am J Respir Crit Care Med. 190(2):145-54. DOIL: 10.1164/rccm.201312-22350C.

Asthma UK’'s Website: http://www.asthma.org.uk/

AstraZeneca’s Corporate Website: http://www.astrazeneca.co.uk/home

SimOmics website: http://www.simomics.com/

CRACK IT website (supported by NC3Rs): http://www.crackit.org.uk/

National Centre for the Replacement, Refinement and Reduction of Animals in Research (NC3Rs) website: http://www.nc3rs.org.uk
Jinek M et al. (2012) A programmable dual-RNA-guided DNA endonuclease in adaptive bacterial immunity. Science. 337(6096): 816-21.
DOI: 10.1126/science. 1225829

CRISPR Fly Design website: http://www.crisprflydesign.org/

Patent# W02013121214. Accessed 20/11/2015. http://www.google.com/patents/W02013121214A1?cl=en

Food Standards Agency (2015) Campylobacter. Online article. Accessed 20/11/2015. https://www.food.gov.uk/science/microbiology/
campylobacterevidenceprogramme

Food Standards Agency (2015) A Microbiological survey of Campylobacter contamination in fresh whole UK - produced chilled chickens
at retail sale — interim report Q1 — 3. Published by the Food Standards Agency 2015. Accessed 20/11/2015. http://www.food.gov.uk/
sites/default/files/campylobacter-retail-survey-q3-results.pdf

Mahdavi J et al. (2014) A novel O-linked glycan modulates Campylobacter jejuni major outer membrane protein-mediated adhesion to
human histo-blood group antigens and chicken colonization. Open Biol. 4: 130202 DOIL: 10.1098/rsob.130202

Graduate Labour Market Statistics for the first quarter of 2015 shows postgraduate employment rate of 86.7 per cent, whereas data
from the ONS Labour Force Survey shows a 9nine per cent unemployment rate amongst recent graduates (Sources: https://www.gov.
uk/government/uploads/system/uploads/attachment_data/file/432873/BIS-15-304_graduate_labour_market_statistics-
January_to_March_2015.pdf and http://www.ons.gov.uk/ons/dcp171776_337841.pdf)

Note that two were reported without a year.

Briand S, et al. (2014) The international Ebola emergency. N Engl J Med. 371: 1180-3. DOI: 10.1056/NEJMp1409858

World Health Organization (2014). WHO statement on the meeting of the International Health Regulations Emergency Committee
regarding the 2014 ebola outbreak in West Africa. http://www.who.int/mediacentre/news/statements/2014/ebola-20140808/
en/

World Health Organization (2015) Ebola Situation Reports website. Accessed 02/12/2015. http://apps.who.int/ebola/en/current-
situation/ebola-situation-report

WHO Ebola response team (2014). Ebola Virus Disease in West Africa — The First 9 Months of the Epidemic and Forward Projections. N
EnglJ Med 371:1481-1495 DOL: 10.1056/NEJM0a1411100

Rustam Al-Shahi et al. (2014). Outcome after Conservative Management or Intervention for Unruptured Brain Arteriovenous
Malformations. JAMA, 2014; 311 (16): 1661. DOL: 10.1001/jama.2014.3200
http://www.mrc.ac.uk/news-events/publications/strategic-plan-2014-19/
http://www.mrc.ac.uk/successes/outputs-report/

http://www.insight.mrc.ac.uk/

Rands CM et al. (2014). 8.2% of the Human genome is constrained: variation in rates of turnover across functional element classes in the

human lineage. PLoS Genet. 10(7):1004525. DOL: 10.1371/journal.pgen.1004525
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The Telegraph (2014) 90 per cent of human DNA does nothing at all, scientists find. Online news article. Accessed 02/12/2015. http://

www.telegraph.co.uk/news/science/science-news/10988624/90-per-cent-of-human-DNA-does-nothing-at-all-
scientists-find.html

The Daily Mail (2014). Only a tenth of human DNA does something important — and the rest is just ‘junk’. Online news article. Accessed
02/12/2015.http://www.dailymail.co.uk/sciencetech/article-2704534/0nly-TENTH-human-DNA-does-important-rest-just-
junk.html

CARE Study Group (2008). Maternal caffeine intake during pregnancy and risk of fetal growth restriction: a large prospective
observational study. BMJ 337:a2332. DOI: 10.1136/bmj.a2332

Nykjaer C et al. (2014) Maternal alcohol intake prior to and during pregnancy and risk of adverse birth outcomes: evidence from a British
cohort. J Epidemiol Community Health. Published online first 10/03/2014 DOIL: 10.1136/jech-2013-202934

Light drinking is ‘preterm risk’. http://www.bbc.co.uk/news/health-26512417. BBC. March 2014.

The Times (2014) A weekly drink in early pregnancy may double risks of premature or underweight babies. Online news article. Accessed
02/12/2015. http://www.thetimes.co.uk/tto/health/news/article4029286.ece

Royal College of Obstetricians and Gynaecologists (RCOG) (2015). Information for You: Alcohol and pregnancy. Information leaflet
published February 2015. Accessed 02/12/2015. https://www.rcog.org.uk/globalassets/documents/patients/patient-
information-leaflets/pregnancy/pi-alcohol-and-pregnancy.pdf

As used in MRC Annual Report and other MRC publications.

This definition of leverage is used by BIS to allow comparative assessments between the research councils.

Other income includes sales of laboratory and library services, as well as proceeds from the sales of radioisotopes etc.

Under “commercial activities” in the Annual Report. Income from IP includes licence income and receipts from sales of shares in MRC
companies.

Annual Report financial statement section 13 is £71.1m, but £7.2m is intramural (see section 2). £63.9m is the extramural value only.
From Thompson-Reuters data, via researchfish®. Values for metrics 7-10 are based upon paper outputs labelled as ‘review’ or ‘article’
under data type heading, extracted on 6th of October 2014.

Previous reports have segregated publications by articles (8a) and reviews (8b). However reporting in researchfish® has changed since
2013 and both articles and reviews are now reported together.

Data obtained from researchfish® SQL database extraction on 12/08/15.

Data obtained from researchfish® SQL database extraction on 12/08/15

Data obtained from researchfish® SQL database extraction on 12/08/15.

Regenerative Medicine Research Committee was previously the Translational Stem Cell Research Committee (TSCRC). Drawing on the
experience and expertise of the MRC's TSCRC, the MRC has established the Regenerative Medicine Research Committee, to provide
support for high quality proposals aiming to develop regenerative medicine therapies to improve human health.

In early 2012/13 the DPFS and DCS schemes were merged into one scheme. The revised DPFS provided one round of funding in May
2012.

Biomedical Catalyst (BMC) commitment includes awards made through the DPFS Panel and Major Awards Committee from Sept 2012
onwards, academic costs on Early and Late stage business-led BMC awards and awards made under the Confidence In Concept scheme.
2014/15 data includes both BCF and DPFS funding.

Data obtained from researchfish® SQL database extraction on 12/08/15.
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