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INTRODUCTION

Professor Dale Sanders, Director of the John Innes Centre, 
introduces the fi rst issue of Advances

W
elcome to our new-look 
Advances magazine. The 
John Innes Centre (JIC)
is an international centre 

of excellence in plant and microbial 
science, with collaborations across 
the UK and around the world.

Our mission is to generate knowledge of 

plants and microbes through innovative 

research; to apply our knowledge of nature’s 

diversity to benefi t agriculture, the environment 

and human health; and to train scientists for 

the future. We also aim to engage with policy 

makers and the public and this magazine is 

one of the ways we hope to achieve that.

With each new edition we will shine a spotlight 

on the wide array of world-leading research 

at the institute and our links with industrial 

partners. There is so much to choose from: 

whether it is discovering the next new antibiotic, 

making food more nutritious or adapting crops 

to a changing climate, we continue to combine 

scientifi c excellence with strategic relevance to 

address global challenges. 

Speaking of global challenges, this year 

has seen the launch of the United Nations’ 

17 Sustainable Development Goals (SDGs) 

to transform the world economically, socially 

and environmentally by 2030. The statistics for 

global population increase are well-known – 

rising from 7bn people today to 9bn by 2050. 

We need to continue to feed the population 

amid a changing climate, changing land use 

and other environmental factors. JIC is part of 

the international response to these challenges 

and can contribute to many of the SDGs. 

These include zero hunger, good health and 

well-being and gender equality. Professor 

Giles Oldroyd’s article A fast track to zero 

(p12) explains how we plan to contribute to 

achieving zero hunger in sub-Saharan Africa.

The United Nations has also designated 2016 

the International Year of Pulses. Why should 

pulses have such prominence? Professor 

Claire Domoney explains in On the pulse (p8).

If you walk around JIC you will meet scientists 

who have joined us from all over the world. 

Over the years as scientists have returned to 

their home countries or moved to others we 

have maintained strong working relationships 

with them. One such example is China. 

A shared story (p14) explains how our 

relationship with ex-JIC scientists from China 

grew to the point where we opened the Centre 

of Excellence in Plant and Microbial Science 

(CEPAMS) with the Chinese Academy of 

Sciences. Meanwhile, Worldwide reach (p10) 

presents some examples of our collaborations 

with researchers all over the world.

The best science is only possible when 

scientists and their teams are able to reach 

their full potential. We were the fi rst research 

institute to be awarded the Silver Athena 

SWAN Award for supporting women in science, 

the highest level available at the time. In 

her interview on Women in science (p15), 

Dr Carole Thomas, Head of Directorate and 

equality, outlines the many ways in which we 

support inclusivity and diversity at JIC. 

Professor Dame Caroline Dean, who was 

given her damehood in this year’s Queen’s 

birthday honours, has made huge advances 

in our understanding of epigenetics in plants. 

The article Fridge benefi ts (p6) explains how 

this has read across to human health.

 

The awards don’t stop there, Professor Enrico 

Coen gave his Croonian lecture at the Royal 

Society in May and Professor Alison Smith was 

elected to the Fellowship of the Royal Society. 

We are also proud to have won the BBSRC’s 

Excellence with Impact award, which is 

the culmination of a three-year project to drive 

culture change throughout the institute, with 

new systems for public dialogue, engaging 

with industry, for inspiring school children and 

furthering impact outside the UK. See Awards 

and achievements (p18) for more.

 

I hope you enjoy this edition of Advances.

visit www.jic.ac.uk
for more information or follow us at
@JohnInnesCentre

Welcome to 
Advances
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JIC NEWS

Gene-edited crops

A team of scientists led by Professor Wendy 

Harwood showed that the very latest gene-

editing technology, CRISPR Cas-9, can be 

used to make targeted changes or edits to 

specifi c genes in two UK crops, a broccoli-like 

Brassica and barley, and that these edits are 

preserved in subsequent generations. The 

research also demonstrated that it is possible 

to segregate and remove the transgenes used 

during the editing process so subsequent 

generations of plants are indistinguishable 

in their make up from plants that have 

been conventionally bred.

       The paper Induction of targeted, heritable 
mutations in barley and Brassica oleracea 
using RNA-guided Cas9 nuclease was 

published in Genome Biology.

DOI: 10.1186/s13059-015-0826-7

Here’s a round-up of recent  research from the John Innes Centre 

Bumper compound output from tomatoes

Working in Professor Cathie Martin’s lab at JIC, Dr Yang Zhang and Dr Eugenio Butelli have 

found a way to produce industrial quantities of natural compounds effi  ciently by growing them 

in tomatoes. The compounds are phenylpropanoids like Resveratrol – the compound found in 

wine that has been reported to extend lifespan in animal studies – and Genistein, the compound 

in soybean that has been suggested to play a role in prevention of steroid-hormone related 

cancers. As a result of the research one tomato produced the same quantity of Resveratrol 

as would be found in 50 bottles of red wine. One tomato also produced the same amount of 

Genistein found in 2.5kg of tofu. Tomatoes are a high-yielding crop – producing up to 500 

tonnes per hectare in countries delivering the highest yields and require relatively few inputs. 

Production of valuable compounds like Resveratrol or Genistein in tomatoes could be a more 

economical way of producing them than relying on artifi cial 

synthesis in a lab or extracting them in tiny quantities from 

traditional plant sources. We are looking to commercialise 

this research through the JIC start-up Persephone Bio.

       The paper Multi-level engineering facilitates the 
production of phenylpropanoid compounds in tomato was 

published in Nature Communications.

DOI: 10.1038/ncomms9635

Science
Research Spotlight
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New ‘Hypertrans’® facility planned

A landmark technique in plant science that was pioneered at JIC 

is being given a £5 million backing in the form of a new business 

and a purpose-built facility a stone’s throw from the laboratory where 

it was developed. Professor George Lomonossoff  and Dr Frank 

Sainsbury discovered a new way to use plants to produce new 

high-value products, including therapeutic drugs and vaccines. The 

technology is already scaled up in Canada and the US, where licensee 

Medicago Inc. is using plants for the rapid production of vaccines 

against infl uenza for clinical trials. Now JIC has partnered with its main 

strategic funder the Biotechnology and Biological Sciences Research 

Council (BBSRC) and Plant Bioscience Ltd to bring the use of the 

technology closer to home. A new company – Leaf Systems® – has 

been established and planning permission has been granted to build 

a new facility on the Norwich Research Park. The new building will 

comprise state of the art plant-growing areas and development 

laboratories, while JIC is already sparking interest from biotechnology 

companies. The facility will also provide materials for other research 

organisations around the world.

Cultivar choices that aff ect soil 
health and wheat yield

Scientists investigating how to control take-all – a fungus 

that lives in soil and causes disease by infecting wheat 

roots – discovered that diff erent varieties of wheat 

have distinct and lasting impacts on the health 

of the soil in which they are grown. A team led 

by Dr Jacob Malone at JIC examined the eff ects 

of growing high and low take-all building 

susceptible wheat on the make-up of the soil 

bacterial community associated with the second 

wheat crop. To their surprise, the impact on the 

soil from wheat grown in the fi rst year of the 

experiment completely overrode any expected 

infl uence of the second year’s crop. The 

team found that the variety of wheat grown 

in year one sets the scene in the soil, and 

what is going on in the soil long after 

harvesting the initial wheat crop 

determines the subsequent year’s 

root health and yield.

   The paper An analysis 
of Pseudomonas genomic 
diversity in take-all infected wheat 
fields reveals the lasting impact 
of wheat cultivars on the soil 
microbiota was published in 

Environmental Microbiology.

DOI: 10.1371/journal.pgen.1005837

Chinese plants makes anti-cancer compound

New research led by Professor Cathie 

Martin of JIC has revealed how a plant used 

in traditional Chinese medicine produces 

compounds that may help to treat cancer 

and liver diseases. The Chinese skullcap, 

Scutellaria baicalensis – known as Huang-Qin 

– is traditionally used as a treatment for fever, 

liver and lung complaints. 

Previous research on cells cultured in 

the lab has shown that compounds called 

fl avones found in the roots of this plant can 

also kill human cancers while leaving healthy 

cells untouched. In live animal models, these 

fl avones have also halted tumour growth, 

off ering hope that they may one day lead to 

eff ective cancer treatments, or even cures.

Working with Chinese scientists, Professor 

Martin unravelled the mechanism which involves

new enzymes that make root-specifi c fl avones 

using a diff erent building block called chrysin.

Understanding the pathway will enable larger 

quantities of these compounds to be produced 

and further research into their potential uses. 

Professor Martin said, “It’s exciting to consider 

that the plants used as traditional Chinese 

remedies for thousands of years may lead to 

eff ective modern medicines.”

   The paper A specialised flavone 
biosynthetic pathway has evolved in the 
medicinal plant Scutellaria baicalensis 
was published in the Journal: Science Advances

DOI: 10.1126/sciadv.1501780. This is the first 

paper from CEPAMS (see page 14).
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BEHIND THE HEADLINES

Can research into how cold promotes fl owering in plants have consequences for human health?  

W
hen JIC’s Professor Dame 
Caroline Dean bought some 
fl owers in the late 1980s, 
little could she have known 

the consequences for our modern 
understanding of gene regulation. 
Working as a post-doctoral researcher 
at Advanced Genetic Sciences Inc. in 
Oakland, California, she was looking 
for positions leading her own team 
and hunting for a subject to research. 

“Having come from northern England, I always 

enjoyed the contrasts between seasons,” 

Professor Dean said. “That wasn’t happening 

in California, so I began to read about it.” The 

topics she covered included vernalization – the 

way low temperatures are required before 

some plants can fl ower. “No one had any clue 

about the basic mechanisms. Then I bought 

some tulips, and was told to put the bulbs in a 

fridge for six weeks before planting. I thought, 

‘Plants actually need prolonged cold before 

they fl ower.’ That got me into vernalization.”

Arriving at JIC in 1988 to start work on her 

research, Professor Dean fi rst asked three 

questions. Why do only some plant varieties 

need winter? How does a plant register and 

remember cold? And which molecules enable 

adaptation to diff erent climates? Having 

gathered knowledge of how to clone genes 

in thale cress (Arabidopsis thaliana), 

Professor Dean studied the genes controlling 

vernalization. After a decade of investigation, 

her team realised that the answer to each 

question involved the expression or 

suppression of just one gene called 

Flowering Locus C (FLC). 

Professor Dean found that the protein 

produced by the FLC gene prevents fl owering. 

Cold temperatures stop FLC producing this 

protein, thus allowing fl owering. Further 

investigation showed cold weather stops FLC 

production through changes in its chromatin, 

the protein and DNA mix that makes up 

chromosomes. The chromatin changes shut 

down the FLC gene and keep it off  through the 

rest of development of the plant. This is a 

good example of epigenetic regulation that is 

central to growth and development of all 

organisms. Using the analogy of computers, 

DNA is the hardware in every cell. All our cells 

have the same sequence of DNA coiled up 

inside each nucleus. Epigenetic instructions 

are the software that reads along the 

sequence and highlights sections that should 

be silenced or expressed. In fl owering, cold 

delivers these epigenetic instructions to the 

FLC gene via the chromatin.”

When Professor Dean’s team investigated how 

the cold causes these changes, they found an 

unexpected role for RNA – a molecule copied 

from DNA normally as an intermediary in 

protein production. ‘Non-coding’ RNA strands 

were induced by cold, which then stuck to the 

FLC gene, stopping protein production. 

“We now know that genes in humans, as in 

plants, are infl uenced by the same kinds of 

changes in chromatin and non-coding RNAs,” 

Professor Dean stresses. “Our research has 

discovered diff erent layers of gene regulation. 

What we’ve learnt from detailed study of the 

FLC gene in plants can tell us a lot about how 

these layers of gene regulation work, not just 

in plants but also in humans. Genes need to 

be switched on or off  during development, 

epigenetic instructions are a key part of this 

process. Those instructions need to be 

remembered through many cell divisions. If, for 

whatever reason, those instructions fail to do 

their job, malfunctions arise. A plant may not 

grow or fl ower as expected or in humans it 

may trigger the kind of continuous cell 

division that manifests as cancer.

Deepening our understanding of how 

epigenetic regulation works in plants has the 

potential to deliver benefi ts that reach far 

beyond plant science.

Genes in humans, as in plants, are 
infl uenced by the same kinds of changes in 
chromatin and non-coding RNAs

Fridge 
benefi ts
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On the pulse
They’ve been a staple food in the human diet for millennia, as a good source of protein, vitamins 

and health-promoting benefi ts, and their relative ease of growing and storage. Yet pulses are 

seen as a lesser crop by many farmers who have traditionally relied on wheat, maize and rice 

to feed the global population. Professor Claire Domoney explains why the world is missing out

T
his year has been designated the 
International Year of Pulses by the 
Food and Agriculture Organization 
(FAO) of the United Nations. Its 

aim is to raise awareness of the potential 
of beans, lentils and peas and their 
benefi cial impact on the environment, 
on health and the economy. 

This potential impact is substantial. A study we 

commissioned into the economic potential of 

pulses showed the UK pulse sector has the 

opportunity to double in size and value within 

fi ve years. In Asia, demand for pea-based 

snacks is growing fast. Manufacturers of 

these products need increasing amounts 

of high-quality peas and UK farmers are 

in a good position to meet this demand.

Many people are searching for gluten-free 

options in their diet, and legumes can off er a 

credible alternative to wheat fl our. PeaWise, 

a new JIC spin-out company, is now creating 

a local gluten-free supply chain of pea fl our 

from UK-grown white peas. Pea fl our can 

act as a direct replacement for wheat fl our, 

so science can support market growth in 

the UK and abroad.

Pulses ‘fi x’ their own nitrogen from the air, 

which means a reduced reliance on artifi cial 

fertiliser for that crop and the following crop. 

This is better for the environment and off ers 

cost savings for growers. This benefi t has 

been recognised and built into Common 

Agricultural Policy reforms, which require 

a ‘greening’ crop in rotations. Pulses off er 

the chance to meet these requirements while 

also opening up new markets where quality 

peas and beans fetch a premium. 

My group at JIC studies pea genetics, 

looking at how protein quality and associated 

seed traits are controlled and can be altered 

for a variety of end uses. The balance of 

proteins determines the nutritional value 

of legume seeds for feed and food as well 

as specifi c contributions to human health.

Pulses are a good source of protein, but they 

contain inhibitors in their natural make-up that 

mean protein is not fully absorbed in the diet. 

My lab has developed a pea that doesn’t 

contain these inhibitors. Peas that enable a 

higher take up of protein is great news for 

vegans and vegetarians as well as livestock 

farmers who want to maximise protein 

uptake from animal feed. We hope this non-GM 

pea will be made available commercially and 

have received a number of approaches from 

top pulse breeders and growers. We have also 

identifi ed proteins concerned with the 

breakdown and turnover of chlorophyll, the 

substance that enables plants to ‘capture’ 

energy from the sun, and is also responsible 

for peas’ green colour. Consumers prefer a 

vivid green, making this a desirable breeding 

trait in crops for the dried pea market. 

Our DEFRA and BBSRC-funded research 

continues to improve the quality of peas 

available but before we can realise the 

cumulative benefi ts of pulse consumption, 

production and trade, this research needs 

to be accompanied by a concerted eff ort to 

inform the public of the benefi ts of eating 

pulses and to inform UK growers about 

market opportunities at home and abroad.  

 The UK can achieve benefi ts from pulses if 
consumers and growers recognise the potential 
for nutrition, the environment and economy



HAS THE OPPORTUNITY TO 

double 
IN SIZE BY 2020 
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SECTOR



Advances | Summer 201610

INTERNATIONAL

Worldwide reach
Science at the John Innes Centre is an international endeavour – here 
we shine a spotlight on some of our international collaborations

Professor Giles Oldroyd
Africa
Engineering Nitrogen Symbiosis for Africa (ENSA)

ENSA is a $10.6m project led by Professor Giles 

Oldroyd to adapt maize to fi x its own nitrogen 

and increase yields for small holder farmers 

in sub-Saharan Africa. The project has also 

partnered with Bioscience East and Central 

Africa (BecA-ILRI) in Kenya to create a Golden 

Gate technology platform and provide training 

courses in cutting-edge scientifi c techniques 

to scientists across Africa.

Professor Mervyn Bibb
Chile
Bioprospecting the Atacama Desert: the discovery 

and enhancement of novel therapeutic drugs 

from actinomycetes

Working with collaborators at the University of 

Chile in Santiago, Professor Bibb is examining 

novel bacteria (actinomycetes) isolated from 

the Atacama Desert for the production of new 

pharmaceutically useful compounds. Despite the lack of 

rainfall, high levels of UV irradiation and salinity, the Atacama Desert is 

teeming with actinomycetes. Professor Bibb’s group has shown that some of 

these strains make novel natural products with a range of biological activities.

Professor Claire Domoney
Portugal
Legumes for the Agriculture 

of Tomorrow 

LEGATO is a Europe-

wide project that aims to 

increase the production 

of grain legumes, such as 

beans, lentils and peas, by 

developing new elite varieties 

and expanding legume food uses 

by drawing on diverse cultural practices.
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Professor Saskia Hogenhout
Wisconsin / Poland / The Netherlands 
Predictive modelling of the impact of vir genes on dispersal within 
pathogen-vector-host interactions
Insect-transmitted parasites endanger health and our food supply and 

are the causal agents, for example, of malaria and yellow fever and 

numerous plant diseases in economically important crops. Saskia 

Hogenhout and Stan Marée from JIC are working with the University of 

Wisconsin and institutes in Poland 

and The Netherlands to investigate 

the triangular host-parasite-vector 

interaction from a macro level down 

to the molecular level. It aims to 

develop a modelling framework 

that can be applied to a wide range 

of disease studies. 

Dr Simon Griffi  ths
India
Exploiting phenology and adaptation to 
improve nitrogen use in wheat
This project aims to reduce the quantity of nitrogen fertiliser 

required for wheat growing in Punjab – the bread basket of 

India. It will achieve this by identifying genes that control when 

wheat is best able to use nutrients and then make sure the best 

combinations of these genes are present in new varieties.

Professor Michael Bevan
China
Control of seed and organ size by a 
ubiquitin-mediated signalling cascade
JIC is working with the Chinese Academy 

of Sciences to investigate mechanisms 

that determine the size of plant 

organs and seeds. Very little is 

known about this area of plant 

growth, though it is predicted 

that the genes that control 

organ size have an important 

role in crop yield. This project 

involves genetic and biochemical 

analyses of gene function in 

Arabidopsis and wheat.
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A fast track 
to zero
Science at the John Innes Centre could transform food production 
and hunger in sub-Saharan Africa, says Professor Giles Oldroyd

T
his year sees the launch of the 
new United Nations sustainable 
development goals, which 193 
member states of the UN have 

pledged to achieve. The second goal 
could not be clearer, or more challenging: 
“zero hunger” by 2030.

This goal is ambitious. It will require action 

on many fronts and in many areas of the 

world. However, signifi cant focus will be 

required on Africa. Chronic malnutrition 

aff ects 220 million people (one in four) in 

sub-Saharan Africa. While agricultural output 

per capita has increased steadily in most of 

the developing world over the last fi ve 

decades, in sub-Saharan Africa output has 

been stagnant or even declined during this 

period. Africa has a quarter of the world’s 

arable land, but only generates 10 per cent 

of global agricultural output.

Our approach
Scientists at JIC recognise the scale 

of the agricultural challenges faced by 

sub-Saharan Africa. They also recognise 

the potential impact that their science can 

have in addressing those challenges. 

Which is why in 2013, JIC took a strategic 

decision to focus the international work of 

the institute on the agricultural challenges 

of sub-Saharan Africa.

Our approach has two complementary 

strands that are often interwoven in the same 

projects. The fi rst is to exploit the strength of 

JIC science and resulting research directly 

by using this knowledge to improve the most 

commonly grown African crops. The second is 

to build capacity within the African agricultural 

research sector to address food security 

challenges locally.

Improving crops
Maize is a crucial staple crop in many African 

countries. Its productivity in Africa is limited by 

the availability of nitrogen fertiliser with yields 

often much less than half of those seen in 

Europe or North America. Scientists at JIC 

are developing new varieties of maize that 

will borrow the ability to produce their own 

fertiliser from legumes and will therefore 

give much higher yields in Africa.

Wheat is of growing importance in Africa 

as the continent becomes more urbanised. 

At present, importing wheat places a strain 

on the economies of many African countries. 

More wheat will therefore be grown in Africa. 

However, yellow rust disease can result in 

yield losses of up to 70%. Scientists at JIC 

are developing new varieties of wheat with 

durable resistance to rust disease, which 

may be crucial as the use of wheat in 

Africa increases.

Grass pea is an exceptionally drought-resistant 

crop grown in some areas of Africa and 

sometimes planted as an “insurance crop” 

by smallholder farmers. Unfortunately, grass 

pea contains a toxin that can cause paralysis 

if grass pea is consumed as the major protein 

source. Scientists at JIC are developing new 

varieties of grass pea that will not contain 

the toxin and so can be widely used as 

a climate-resilient food source.

Building capacity
The John Innes Centre is committed to 

building scientifi c capacity in sub-Saharan 

Africa. In early 2014, JIC established a 

strategic alliance with the Biosciences 

eastern and central Africa (BecA) research 

hub in Nairobi. The alliance is already having 

an impact. The posting of JIC scientists to 

the hub in Nairobi is strengthening home-

grown talent from a wide range of partner 

countries. The transfer of cutting-edge 

technologies from JIC to BecA is broadening 

access to modern biology, and faster, 

more accurate crop breeding techniques 

that can be used right across the region.

The future
JIC – together with the Biosciences 

eastern and central Africa research hub 

and a number of regional partners – are 

in discussions that will hopefully result in 

a major expansion of JIC’s activity in Africa. 

The blueprints for a Centre for Accelerated 

Crop Improvement in Africa (ACACIA) 

are being developed and we hope this 

will boost scientifi c progress to a scale 

commensurate with the challenge posed 

by the “zero hunger” development goal.
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A shared story
The on-going relationship between the John Innes Centre (JIC)

and China is advancing for world-leading research projects  

to address global food security and medicine

C
hina has become a scientific 
superpower. By any measure,  
be it science inputs (research 
budgets, active researchers) or 

science outputs (research publications), 
China has leapt above science nations 
including the UK, Germany and Japan.

JIC has been attributed, by some Chinese 

commentators, as playing a small but 

important role in the rise of Chinese science. 

JIC was an early Western partner for 

Chinese scientists and provided a base for 

the postgraduate studies of some influential 

figures in today’s Chinese science system.

It is therefore unsurprising that China features 

as a partner of choice for JIC scientists or  

that JIC is a favoured location for the very  

best Chinese scientists – over 30 are  

currently working or studying in JIC labs.

The next chapter
The network of existing partnerships between 

JIC and China and the history of shared 

scientific success are now being used as the 

foundation upon which major new initiatives 

are being built. From the perspective of JIC, 

we no longer wish to be a preferred partner  

for the Chinese science system – we want  

to be an integral part of that system.

CAS-JIC Centre of Excellence  
for Plant and Microbial Science
In 2014, the Chinese Academy of Sciences 

(CAS) and JIC established a Centre of 

Excellence for Plant and Microbial Sciences 

(CEPAMS). This Centre will be staffed  

by new faculty members with joint  

appointments between JIC and CAS  

and will have dedicated state-of-the-art 

laboratories in Beijing and Shanghai.  

Twelve research themes have already 

been funded in areas of shared scientific 

excellence. For example, two of these  

themes relate to the study of traditional 

Chinese medicine. See page 5 to read  

about the first paper published by CEPAMS  

in Science Advances. 

Natural products from Chinese traditional 

medicine have a variety of beneficial 

effects on human health. Scientists at JIC 

and the CAS Shanghai Institute of Plant 

Physiology and Ecology are developing ways 

of producing these compounds at higher 

concentrations to boost their efficacy and 

enhance the potential for providing access to 

medicines in the developing world.

CAAS-JIC Alliance  
for Global Food Security
In 2015, the Chinese Academy of Agricultural 

Sciences (CAAS) and JIC signed a 

memorandum of understanding to work  

on cutting-edge research that will address  

the global challenge of food security. 

Collaborative research will be supported 

in areas such as improving crop yields, 

decreasing the threat from crop pests and 

pathogens, and reducing the need for artificial 

fertiliser. It is intended that there will be an 

increase in the movement of research ideas, 

research technologies and staff between 

JIC and a number of CAAS laboratories 

in China, including the Institute of Crop 

Research, the Institute of Plant Protection, the 

Institute of Vegetables and Flowers and the 

Biotechnology Research Institute.

Ray Dixon
Co-Director of the CAS-JIC Centre of 
Excellence for Plant and Microbial  
Science (CEPAMS)

I was delighted to be appointed UK-based 

Co-Director of the CAS-JIC Centre of 

Excellence for Plant and Microbial Science 

(CEPAMS) in October last year. 

CEPAMS embodies everything that is so 

positive about JIC’s relationship with our 

Chinese partners. It is built on a foundation 

of scientific respect and mutual trust. 

My Co-Director Professor Xiaofeng Cao, 

based in China could not be better suited 

to her role. Recently elected as an 

academician of the Chinese Academy of 

Sciences, her research is both scientifically 

cutting edge and societally relevant.

CEPAMS will make a difference. It  

will strengthen both UK and Chinese 

science and it will have an impact on the 

global challenges of our time. The 

international community set high 

expectations of science when the “zero 

hunger” sustainable development goal  

was agreed. CEPAMS has the potential  

to meet these expectations.
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WOMEN IN SCIENCE

Women in 
science
The John Innes Centre’s work to support women in science

– from schoolgirls to project leaders – is benefi tting everybody

W
hen JIC fi rst decided to aim 
for an Athena SWAN award 
for advancing careers of 
women in science, there 

was some concern. “There was a bit of 
‘It’s all about women, what about men?’” 
recalls Dr Carole Thomas (above), JIC’s 
Head of Directorate and senior equality 
and diversity champion. 

Professor Dale Sanders, JIC’s Director and 

a father of three, encouraged JIC’s application 

for Athena SWAN accreditation. All JIC staff  

now benefi t from measures that include more 

considerate meeting timings and a fund to 

cover the cost of care arrangements where 

needed, for staff  to attend conferences. 

Another key initiative involves ‘extending the 

tenure clock’. “We recruit project leaders 

for a fi ve-year probation period, and they 

are reviewed throughout that time,” Dr 

Thomas explains. “If they become a parent, 

or have to take on signifi cant caring 

responsibilities, or a key member of their 

scientifi c team goes on extended leave 

during the period, the clock is stopped 

and the tenure-track period is extended by 

up to a year. We’re trying to minimise the 

impact of career breaks on the tenure-track 

review process. It doesn’t just benefi t 

women, it benefi ts everybody.”

Researchers who’ve had a two year-plus 

career break for family, caring or health 

reasons can apply for a part-time Daphne 

Jackson Trust Fellowship, sponsored 

by JIC and the BBSRC. “These fellowships 

provide an opportunity to return to scientifi c 

research with confi dence after a career 

break,” Dr Thomas highlights. Such 

programmes helped JIC become the fi rst 

non-university research institute to achieve 

the Athena SWAN Silver award in April 2014.

JIC also aims to promote equality beyond 

its own staff  and students. In 2015, the 

institute expanded its eff orts into its local 

community, hosting a ‘Women of the Future’ 

conference showing 14-15 year old girls the 

potential of careers in Science, Technology, 

Engineering, Medicine and Maths (STEMM). 

“We chose schools from rural and deprived 

areas where girls have fewer opportunities to 

engage with science,” Dr Thomas says. 

Filming some students before and after the 

event, it was clear that the message hit home, 

she adds. “Parents rang in and said their girls 

had been so fi red up about this conference, 

they suddenly realised why they are doing 

science at school.” Earlier this year, JIC also 

ran an online campaign around International 

Women’s Day to encourage more girls to 

consider a STEMM career by profi ling the 

work and career paths of female scientists 

from across the institute.

JIC has also recently expanded its Women In 

Science agenda to Africa by off ering 

placements for African women via the African 

Women in Agricultural Research and 

Development (AWARD) programme.

Dr Thomas added, “I am very proud to work 

for JIC, and was ecstatic that JIC was the fi rst 

Institute to receive an Athena SWAN Silver 

award. Our mantra at JIC is to excel and be 

the best – we like to lead on these types of 

projects and then share best practice.

It was a fantastic achievement for the Institute 

and confi rmed our belief that JIC culture 

truly embraces the principles of fl exibility that 

provide for family-friendly working practices, 

while demonstrating a commitment to career 

advancement for all. It is critical for JIC’s 

mission to be able to attract, recruit and retain 

the best, regardless of role or gender.”

JIC culture truly embraces the principles 
of fl exibility while demonstrating a commitment 
to career advancement for all
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JIC NEWS

Public dialogue
 Members of the public have shown strong support for the John Innes 

Centre’s curiosity-led research. This was the top result in a set of 

six principles for future research, articulated from a public dialogue 

project commissioned to inform JIC’s science strategy for 2017-2022

J
IC receives much of its funding 
from the Biotechnology and 
Biological Sciences Research 
Council (BBSRC) and is 

accountable to taxpayers, so wanted to 
fi nd out what the public really thought of 
their work.  JIC Director Professor Dale 
Sanders said, “We wanted to understand 
those areas on which the public place 
a particular importance – this has 
enabled scientists to consider priority 
principles in relation to their own 
research programmes.”

Substantial technological advances over 

the past ten years have transformed insights 

into the basic biology of plants and microbes. 

Understanding this biology is, in turn, 

enabling scientists at JIC to unlock solutions 

to issues that have concerned mankind 

for centuries – from maximising crop yield 

to the prevention of human infection. New 

opportunities for development of strategies 

for environmentally sustainable agriculture 

and improved human health are constantly 

emerging as a result of fundamental 

research at JIC.

Professor Sanders added, “Our programme 

of public dialogue has been extremely 

successful and has given us some clear 

guidance for the future. These principles 

– along with the positive eff ect that the 

dialogue has had on us as an institute 

– sets us on a good trajectory to build on 

our successes for the challenges ahead.”

JIC is one of eight UK institutes receiving 

strategic funding from the Biotechnology 

and Biological Sciences Research Council 

(BBSRC) to carry out research to address 

the BBSRC’s strategic priorities – agriculture 

and food security, industrial biotechnology and 

bioenergy, and bioscience for health.

JIC scientists engaged in the programme of 

public dialogue as part of an institute-wide 

objective to refl ect on a range of views 

ahead of its new fi ve-year science 

programmes, 2017-2022. The study was 

commissioned by JIC and supported 

by BBSRC and the UK Government’s 

Sciencewise programme. The project was 

carried out by leading research company 

Ipsos MORI, and evaluated independently 

by Gene Rowe and Pier Logistics.

Participants in the dialogue, which included 

both face-to-face workshops in Norwich and 

Birmingham and online elements in its design, 

considered how current and historical science 

was carried out and made the following 

recommendations for guiding principles.

Fundamental discoveries in bioscience underpin scientifi c 

understanding and may lead to new breakthroughs. Much of 

JIC’s research is in this area; an example is the work with the 

soil bacteria Streptomyces that gave rise to half the world’s 

antibiotics in use today. JIC scientists pioneered research in 

Streptomyces genetics more than 60 years ago and this work 

has contributed greatly to human health.

Preserve the right to do basic, curiosity-driven research

“The greatest discoveries 

of our time came from 

people’s curiosity and 

wanting to satisfy it.”

Online community

“It’s a case of if you don’t dig you 

aren’t going to find it. There is a 

reason that things are here, and 

that’s why we have scientists.”

Birmingham

1
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The public thought the creative 

and non-hierarchical structure 

throughout JIC was inspiring and 

wish the institute to continue to 

use broad recruitment criteria; 

choosing new scientists who  

are bright and interested rather 

than attempting to fill specific 

niche positions. They were 

supportive of how JIC operates, 

which reinforces the strength  

in science.  

Research has implications with far-reaching 

impact. For example, JIC’s wheat research has 

led to crop improvements in countries where 

millions of people struggle to produce enough 

food. The public would like JIC to consider the 

applications of science that will improve lives 

for the greatest number of people and tackle 

diseases that are most severe in their effects.

The public felt that JIC, as a publicly funded institute, should consider research that may 

lie outside of the commercial sphere. For example, participants would like to see scientists 

taking account of the interests of small-scale farmers as well as of multinational businesses, 

helping UK farmers as well as those abroad, and researching critical illnesses affecting  

UK citizens alongside global health.

Consider research with the 
greatest scope to tackle the 
most serious global problems

Plan for flexibility to tackle the unforeseen

“(It’s about) world communications, we’re 
doing our little piece, they’re doing theirs, 
but what if we could do it all together and 

share it, we might be able to progress more.” 
Norwich

“At the moment JIC is more early stage than  
immediate. If, for example, Oxfam were funding  

research, they would look at what the crisis  
of the time is, like Sudan.”

Norwich

“I think there are enough people  
doing research to bring products 
to market so I really appreciate 

curiosity-driven research.” 
Online principles

“I don’t think they can  
look too far into the  

future now, because the  
world is changing.” 

Birmingham

“Research to address crop production 
worldwide is more important as this affects 

more people than people in the UK.”
Online Principles Task

“How might the institute’s decisions 
affect the world longer term?” 

Stakeholder workshop  

follow-up interviews

“I like the idea of how you recruit. If you are 
thinking outside the box and just recruiting 

generally bright people it is good.” 
Birmingham

“Science influences the market and the 
market influences science.” 

Online group

“Building expertise in new fields, just like this 
scientist who was telling us what she was doing.  

It’s new and she’s bringing her expertise…”
Birmingham

“Solve world poverty” / “Save lives! 
[Antibiotics]” 

Norwich

5

2

6

3

4

Consider who stands to 
gain from the outcomes 
of JIC research

Use public money to address areas of interest that 
commercial interests will not

The public felt it was important to 

consider potential end beneficiaries at  

the start of research programmes, so that 

JIC could be accountable to the public.

Continue to recruit the brightest and the best 

Although science programmes are long in their design and realisation, the public would like  

JIC to be mindful of emerging challenges, like global disease epidemics, and retain the flexibility 

to redeploy their resources as fresh challenges arise.
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Professor Enrico Coen FRS  

Royal Society Croonian Medal 
and Waddington Medal from 
the British Society of Developmental Biology
Professor Enrico Coen FRS was awarded the 

2016 Royal Society Croonian Medal and 

the BSDB’s 2016 Waddington medal for his 

research into the development of complex plant structures. Professor 

Coen delivered a lecture to the Royal Society in the spring of 2016.

Professor Alison Smith 

Elected as Fellow of the Royal Society
Professor Smith’s career has provided insights 

into the way in which plants make starch. 

She leads the Understanding Plant and 

Microbial Metabolism (MET) Institute Strategic 

Programme at JIC, which investigates how 

plants and microbes generate a wide diversity of natural products.

The John Innes Centre won the Biotechnology and Biological Sciences Research Council’s (BBSRC) Excellence with Impact award 

in May. This was the culmination of a three-year project to drive culture change throughout the institute, with new systems for public 

dialogue, for engaging with industry, for inspiring school children and for furthering impact outside the UK. JIC was selected from 

30 BBSRC-funded institutions with strong impact credentials. JIC will use the £500,000 prize to further scientifi c 

impact in Africa with our regional research partners, especially Biosciences east and central Africa (BecA).

Securing grants for research

Dr Levi Yant and Dr Yiliang Ding received starting grants from the 

European Research Council (ERC). Starting grants are given to 

outstanding research proposals from young, talented research leaders 

to gain independence in Europe and build their own careers.

Dr Yiliang Ding (left), a David Phillips Fellow at JIC since 2014, 

has been awarded a Starting Grant from the ERC, which are given 

to outstanding research proposals, to fund her group’s research 

into the role of RNA structure in degradation in living cells.

Dr Kirsten Bomblies (centre) recently joined JIC from Harvard 

University. She has been awarded a Consolidator Grant by the ERC 

to fund her group’s research into the molecular basis for adaptation 

of meiosis to major disruptions such as whole genome duplication or 

environmental change.

Dr Levi Yant (right), who recently joined JIC from Harvard University, 

has been awarded a Starting Grant from the ERC to investigate how 

mechanisms for adaptation to whole genome duplication diff er 

between species.

Professor Dame
Caroline Dean

Dame Commander of the 
Order of the British Empire
Professor Dean was awarded the title for her 

work in understanding genetic regulation and 

for her commitment to advancing careers 

for women working in science, as part of this year’s Queen’s Birthday 

Honours. Professor Dean is internationally recognised for her work on 

plant developmental biology. Throughout her research career she has 

asked a simple, but penetrating question: How does a plant know when 

to fl ower? Understanding the answer to this question has had an impact 

on a vast range of agricultural issues that range from wheat productivity 

to scheduling of horticultural crops.

Awards & achievements
Scientists at JIC are recognised for their 
contributions to the research community 
both nationally and internationally
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ALUMNUS PROFILE

Frank 
Sainsbury
We caught up with Frank Sainsbury, a JIC PhD student from 2004-9, 
whose research in George Lomonossoff ’s lab led to a £5m investment to 
build a new facility that will produce high-value products in plants

What were you working on at JIC?
We were assembling elements from diff erent 

plant viruses in order to drive the production 

of valuable proteins in plant leaves. While 

investigating an interesting phenomenon 

related to the life-cycle strategy of Cowpea 

mosaic virus, I made a series of changes 

to the regulatory sequence controlling 

protein translation that essentially opened the 

fl oodgates for protein production, resulting in 

a quick and easy method for the production of 

therapeutic antibodies and vaccines by plants.

 

What was your greatest achievement/
proudest moment at JIC?
Working with Professor Lomonossoff  at 

JIC we successfully developed HyperTrans 

technology that can be used to produce 

proteins in plants, which can then be used 

by biotechnology companies for research 

and product development. Our research was 

patented to commercialisation through Plant 

Bioscience Limited. We worked closely with a 

company, Medicago Inc., to help them use our 

technology to create their pandemic infl uenza 

vaccine, which is licensed for emergency use.

What was it like being a student at JIC?
It was a great environment to do a PhD 

in. It was a social place for a student, and 

the science is obviously top notch, so the 

combination of both of those things makes it a 

really great place for learning to be a scientist 

and having a great time along the way.

What is your most vivid memory of 
your time at JIC?
There have been so many. One of the fi rst 

memories was being part of the winning team 

in the football tournament in the fi rst summer 

I was there. It was a great social event – it 

helped cement friendships that I kept for the 

rest of my time there and still keep today.

How have you built upon your research 
career after leaving JIC?
The relationships that I started while at 

JIC led to my fi rst post-doctoral position at 

Laval University in Quebec, Canada 

where I worked quite closely with Medicago. 

We made some interesting discoveries while 

improving the host cellular environment for 

recombinant protein expression, leading 

to some nice technological advances in 

plant biotechnology. The research interests 

that I picked up in the later stages of the 

collaborative and interdisciplinary environment 

of JIC have stayed in my mind. In 2013 

I pursued an opportunity to change direction 

a bit and work on protein-based nanoparticles 

like the protein shells of viruses known as 

virus-like particles. 

I’m now an Associate Group Leader at the 

University of Queensland’s Australian Institute 

for Bioengineering and Nanotechnology 

working on understanding supramolecular 

self-assembly of protein-based nanoparticles 

and their application in drug delivery and 

vaccine design. 

The John Innes Centre is a really great 
place for learning to be a scientist and having 
a great time along the way
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A new planet
by Thomas Louveau

Post Doctoral Scientist at the John Innes Centre

 A dried plant extract in a round fl ask taken from behind on a dark background. The extraction is part 

of the purifi cation process of new-to-nature metabolites produced by synthetic biology approaches. 

The new metabolic pathway has been engineered in a plant called Nicotiana benthamiana, a relative 

of tobacco, by scientists at JIC on the Norwich Research Park who are studying natural products.

If you would like to partner with us in the translation of our science visit www.jic.ac.uk/industry
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