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Welcome to the 2019 Graduate Life Sciences Symposium!

Since 2006, SymBLS has brought together students and 
renowned keynote speakers to explore trending topics in the 
broad field of life science.

Today’s program includes talks from a breadth of interesting 
topics in life sciences, a panel discussion on ‘Failure in science’, 
student poster presentation sessions, a scientific image 
competition and a ‘Scientific Failures’ picture competition. Prizes 
will be awarded to the best student talk, poster and image. 
Complimentary coffee-breaks and lunch are provided. This is a 
great chance to discuss your research with fellow students and 
to establish potential collaborations.

Generous sponsorship from our corporate and academic 
sponsors allows us to offer free registration to all Cambridge 
students from within the GSLS. So please visit the sponsor stands 
and collect your stamps for the chance to win a prize!

We hope you have a great day. Please use #SymBLS19 on social 
media.

SymBLS 2019 committee



Pro
gram

8:45 - 9:15 Registration

9:15 - 10:30 First Session. Chair: Carolyn Rogers
9:15   - Symposium Opening and Welcome
9:30   - Dr Ramanujan Hegde
10:15 - Selected Student Speaker 1: Marta Wylot 

10:30 - 11:00 Networking, refreshments break and sponsor exhibition

11:00 - 12:45 Second Session. Chair: Elizabeth Hampson 
11:00 - Dr Tim Weil
11:45 - Selected Student Speaker 2: Diljeet Gill
12:00 - Lakechia Jeanne

12:45 - 13:45 Networking lunch, poster viewing and sponsor exhibition

13:45 - 14:45 Third Session. Chair: Charlotte Imianowski
13:45 - Dr Sandrine Thuret
14:30 - Selected Student Speaker 3: Martin Fabry

14:45 - 15:15 Networking, refreshments break, poster viewing and sponsor 
exhibition

15:15 - 16:15 - Fourth Session. Chair: Georgia Lea 
15:15 - Dr Graeme Smith
16:00 - Selected Student Speaker 4: Mohammad Manzur Sharif Sayeem

16:30 - 17:30 Panel Discussion. Chair: Tapoka Mkandawire 
16:30 - Panel Discussion: ‘Failure in Science’
17:30 - Prizes and closing remarks 

17:45 - 18:30 Networking drinks reception in lobby
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Dr Ramanujan Hegde

9.30 - 10.15
LMB

Ramanujan Hegde earned his MD and PhD from UCSF, and 

established his laboratory at the US National Institutes of 

Health. After eleven years at the NIH, he moved to the MRC 

Laboratory of Molecular Biology in 2011, where he is currently 

a Programme Leader. The Hegde lab is fascinated by the 

maturation and quality control of secretory and membrane 

proteins. Their research has two interrelated goals. The first is 

to understand the mechanistic principles underlying protein 

synthesis, localization, and maturation. The second is 

determine how cells deal with inevitable inefficiencies and 

errors in these biosynthetic pathways, and the consequences 

for disease when such quality control mechanisms fail. The 

Hegde lab addresses these problems with a variety of 

biochemical, cell biological, and structural approaches to 

identify and functionally reconstitute the machineries 

underlying these basic cellular pathways. Ramanujan enjoys in 

stargazing, photography, cooking, and travel involving scenic 

destinations. His biggest hobby is of course science, which 

fortunately also pays the bills! 
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Dr Tim Weil

11.00 - 11.45
University of Cambridge

For centuries scientists have been pondering and exploring 

how a single, symmetric cell can divide, differentiate and 

develop into a highly organised and fully functioning organism. 

Tim’s lab focuses on understanding the early aspects of pattern 

formation in developing oocytes and embryos. Specifically, he 

explores localised translation, phase separation and egg 

activation in Drosophila where imaging, biochemistry and 

genetic approaches can be readily combined to examine 

molecular mechanisms. 

In his free time Tim enjoys playing, watching and coaching 

sports, fishing, outdoor activities and cooking. He grew up in 

the US, completing his undergrad at Washington University and 

his PhD in Princeton, before crossing the Pond for a postdoc 

position at the University of Oxford.  
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Lakechia Jeanne

12.00 - 12.45
Founder of Girls in Science

Lakechia Jeanne is a Biomedical and Public Health Scientist with 

a background in Film and Television, she grew up as a 

child-actress working with the BBC, ITV, CBBC and BBC Radio. 

During her studies, she started Girls In Science - an initiative 

that portrays science-based careers specifically for females; 

and uses her experience in media to convey the realities 

professionals in academia and industry. 

www.GirlsInScience.co.uk now has an international team of 

passionate scientists working towards the acceleration of girls 

entering and succeeding in STEM. Apart from Girls in Science, 

Lakechia Jeanne works in Local Government Policy in Milton 

Keynes. In her downtime she enjoys piano composition, visiting 

coffee shops and leading in her Churches Music Ministry. 
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Dr Sandrine Thuret

13.45 - 14.30
King’s College London

Sandrine is Head of the Neurogenesis and Mental Health 

Laboratory and Head of the Cells and Behaviour Unit in the 

Basic and Clinical Neuroscience Department at the Institute of 

Psychiatry, Psychology & Neuroscience within King’s College 

London.

Sandrine is a Reader of Neuroscience and Mental Health with a 

background in bioengineering, molecular, cellular, behavioural 

and ageing biology. She graduated from the University of 

Heidelberg with a PhD in Neuroscience and carried out her 

postdoctoral research at the Salk Institute CA, USA. Her 

research lab is now exploring environmental and molecular 

regulatory mechanisms controlling the production of new 

neurons in the adult brain and how this impacts mood and 

memory in health and disease, which will be the focus of her 

talk.

Outside her research and teaching, Sandrine advocates 

diversity at King’s and as Gender Equality Champion she 

believes that Equality and Diversity are part of Quality in 

science. She is also a keen long-distance runner and enjoys 

cooking with her husband and two sons.
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Dr Graeme Smith

15.15 - 16.00
Artios Pharma

Graeme has more than 25 years’ experience in oncology 
research, with significant expertise and in-depth knowledge in 
the field of DNA damage repair (DDR). After working as a 
research Fellow at the Wellcome/CRC Institute with Prof Steve 
Jackson, Graeme became Head and Research Director of 
KuDOS Pharmaceuticals. Here he played a key role in the 
discovery and early development of Lynparza™ (olaparib), the 
first targeted PARP inhibitor to reach the market. In 2006, 
KuDOS Pharmaceuticals was acquired by AstraZeneca, where 
Graeme then worked for over 8 years. In 2017, he left the 
position of Senior Director of Bioscience within AZ’s Oncology 
Innovative Medicines and Early Development (IMED) division, 
to join Artios Pharma Ltd as their Chief Scientific Officer. Artios 
is focused on transforming cancer therapy by developing next 
generation DDR inhibitors.  Graeme is married with 3 children, 
tries to stay fit rowing (indoors) and is an amateur radio 
enthusiast.
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I am originally from Malawi, a small country in South-Eastern 

Africa, and my second home is the North of England. I work 

with the human gut, and am particularly interested in gut 

bacteria and a parasite known as whipworm. Whipworm 

affects millions of people in tropical countries and can have 

severe effects in under 5’s; the bacteria in our guts talk to 

the worms and understanding what messages are shared 

between them will help us beat this disease. 

When I’m not experimenting in the lab, I’m normally 

experimenting with food- trying new recipes or restaurants. I 

also like to get out into nature for a good long walk, or stay 

in with a good book.

Tapoka Mkandawire

Panel Chair
16.30-17.30

Sanger Institute, University of Cambridge
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Stephen Eglen is a computational neuroscientist: he uses 

computational methods to study the development of the 

nervous system, using mostly the retina and other parts of 

the visual pathway as a model system.

In particular, he studies the formation of retinotopic maps 

and retinal mosaics in vertebrate visual systems. In addition, 

he is interested in the analysis of large-scale 

neurophysiological datasets, such as those recorded using 

multi-electrode arrays or calcium imaging.

Dr Stephen Eglen

Panel Discussion 
16.30-17.30

Department of Applied Mathematics and 
Theoretical Physics, University of Cambridge
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Iratxe Puebla is Senior Managing Editor for the journal PLOS 

ONE. Iratxe is originally from the Basque Country (Spain), 

after working on research in the biotechnology field she 

moved into publishing to join the editorial team for the 

BMC-series journals.

In her current role at PLOS, Iratxe oversees the team of staff 

editors on PLOS ONE and the journal’s editorial operations. 

Iratxe has a strong interest in open research and publishing 

innovation. Iratxe is also involved with COPE (Committee on 

Publication Ethics), and volunteers for the Society for 

Scholarly Publishing and CamAWISE (Cambridge Association 

for Women in Science and Engineering).

Iratxe Puebla

Panel Discussion 
16.30-17.30

PLOS ONE
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Lauren graduated from Durham University in 2018 with an 
MSci in Biology and Chemistry. She is now completing a PhD 
in Biological Sciences under the supervision of Michael 
Wakelam at the Babraham Institute, in a BBSRC funded 
project joint with CRUK Therapeutic Discovery Laboratories. 
Lauren’s research focuses on the protein-protein interactions 
of autotaxin, a key cancer target.

Outside of research, Lauren has a keen interest in public 
engagement and co-runs a ‘Science vs Art’ blog. She also 
enjoys cooking, baking (and eating!).

Lauren Maggs

Panel Discussion 
16.30-17.30

PhD Student, Babraham Institute
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High-Resolution Magic Angle Spinning 1H NMR 
allows the monitoring of apoptosis in intact cells

M Wylot1; JH Bothwell2; D Whittaker3; SAC Wren4; LP Hughes4; and JL Griffin1 1Department of 
Biochemistry, University of Cambridge, UK;

 
2Department of Biosciences,

 
University of Durham, UK; 3Early 

Chemical Development, Pharmaceutical Sciences, IMED Biotech Unit, AstraZeneca, Macclesfield, UK; 
4Pharmaceutical Technology & Development, AstraZeneca, Macclesfield, UK.

Introduction: Apoptosis is a cellular process that maintains an equilibrium between 
cell proliferation and cell death. Many diseases, including cancer develop because of 
defects in apoptotic pathways. A known metabolic marker of apoptosis is a notable 
increase in proton NMR resonances associated with lipids stored in lipid droplets 
(LDs)1. MRI-based studies of lipid accumulation have been used to monitor 
apoptosis-based cancer treatments2. However, the cellular processes, which lead to 
the accumulation of LDs, remain poorly understood limiting their use as a biomarker 
of apoptosis.
Methods: We have used High-Resolution Magic Angle Spinning 1H NMR spectroscopy 
to understand the involvement of lipids during apoptosis. We monitored lipid 
accumulation induced by cisplatin and etoposide after 3, 8, 24 and 48 h. We 
compared diffusion rates of lipids to gain insight in structural and 
microenvironmental changes during this process.
Results and Discussion: NMR lipid profiles of cisplatin- and etoposide-treated cells 
showed an increase in saturated and unsaturated lipids compared to control as early 
as after 3 h after apoptosis onset. The diffusion rates of lipids in apoptotic cells began 
to decrease after 8 h. Choline compounds diffuse more slowly at early stages of 
apoptosis and move more quickly at the later time point, suggesting membrane 
degradation. Moreover, the rates of lipid accumulation and diffusion seems to be 
drug dependent. The NMR spectral changes can be linked to altered lipid and choline 
metabolism and membrane degradation. Slower diffusion rates of LDs in apoptotic 
cells suggest the formation of bigger lipid droplets as illustrated by microscopy.
Conclusion: Diffusion measurements in conjunction with 1H NMR derived lipid signal 
provides a novel means of following apoptosis.
[1] Pan X, Wilson M, McConville C, Arvanitis TN, Griffin JL, Kauppinen RA, et al. (2013) Metabolomics, 9, 3, 722–9.
[2] Lilimatainen T, Hakumäki JM, Kauppinen RA, Ala-Korpela M. (2009) NMR Biomed, 22, 3, 272–9.
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Marta Wylot
 10.15-10.30

Department of Biochemistry
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Diljeet Gill
 11.45-12.00

Babraham Institute

Turning back the clock with partial reprogramming

Diljeet Gill, Inês Milagre, Aled Parry, Thomas Stubbs, Lluc Mosteiro, Dafni Chondronasiou, 

Daniel Elias Martin Herranz, Marc Jan Bonder, Oliver Stegle, Manuel Serrano and Wolf Reik

DNA methylation is an epigenetic modification with repressive 

properties. As we age, the pattern of DNA methylation changes with 

some sites gaining and some sites losing this mark. These changes are 

relatively consistent between individuals and as a result, they can be 

used to predict age. These predictors (such as the Horvath epigenetic 

clock) produce a value called DNA methylation age, which is thought to 

represent the biological age of an individual. As a result, lifestyle 

factors that affect the ageing rate (e.g. diet) also affect DNA 

methylation age.

During the process of iPSC (induced pluripotent stem cell) 

reprogramming, where somatic cells are converted into pluripotent 

stem cells, DNA methylation age is reset to 0 years old (regardless of 

the initial donor age). Here, we are investigating how and when this 

DNA methylation age reset occurs. We have found that DNA 

methylation age is reduced by day 15 of the 50 day process but only in 

cells that are successfully reprogramming. We are now investigating if 

partial reprogramming followed by recovery is sufficient to reduce 

epigenetic age using novel in vitro and in vivo approaches. These 

approaches could help us to understand the significance and 

mechanisms underpinning the epigenetic clock and could lead the way 

for exciting anti-ageing therapies in the future.
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Martin Fabry
14.30 - 14.45

CRUK Cambridge Institute

A function for piRNAs during Drosophila 

embryogenesis

Martin H. Fabry1, Benjamin Czech1, Federica A. Falconio1, Emily Lythgoe1, Gregory J. Hannon1 
1CRUK Cambridge Institute, University of Cambridge, Cambridge, United Kingdom

The piRNA pathway controls transposon expression in animal germ cells, 

thereby ensuring genome stability over generations. Transposon silencing in 

Drosophila gonads is achieved through post-transcriptional slicing of RNAs as 

well as by co-transcriptional gene silencing (TGS). Previous work in our lab 

revealed that PIWI proteins and their small RNA partners are maternally 

deposited and required for proper transposon silencing in the offspring. 

However, a long-standing question in the field is the precise function of 

maternally deposited piRNAs and its associated factors. Here, we probed the 

spatio-temporal expression pattern of several piRNA pathway components 

during early stages of development by live imaging. Amongst those, factors 

required for TGS showed ubiquitous expression throughout the early 

developing embryo. We also analysed the transcriptomes of various stages of 

embryogenesis and correlated these with the presence of selected chromatin 

marks. We found that a number of transposon families show bursts of 

transcription during early embryonic stages. Transposons heavily targeted by 

maternally deposited piRNAs accumulated repressive chromatin marks 

following their spike in expression. In contrast, expressed transposons lacking a 

sufficient set of deposited piRNAs, did not show changes in chromatin states at 

insertion loci during development. Furthermore, early depletion of maternally 

deposited PIWI protein in early embryos resulted in increased expression of 

transposons normally targeted by piRNAs. Overall, our data suggests a pivotal 

role of the piRNA pathway in transposon defence during Drosophila 

embryogenesis.
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Mohammad Manzur Sharif Sayeem
16.00 - 16.15

MRC Epidemiology Unit

Changes in Dietary Behaviours Following Rural to 

Urban Migration in Bangladesh: a Qualitative Study 

Exploring Migrants’ Experiences

The aim of this study was to explore the experiences of dietary 

behaviour change of rural-to-urban migrants living in a slum in Dhaka, 

Bangladesh and to investigate the factors perceived by the study 

participants to influence these changes. Twenty four in-depth interviews 

augmented with four focus group discussions conducted in 2018 

revealed that increased food availability, changes in eating 

arrangements, increased consumption of processed snacks, variation in 

fruit and vegetable intake and weekend-weekday differences in food 

consumption (meat on weekends) are the major changes following 

migration. The migrants perceived these changes as being influenced by 

interlinked associations between social dynamics such as social 

regulations and influence of peers, economic issues such as increased 

affordability related to better employment opportunity, gender specific 

roles such as female as the new decision maker, social norms such as 

traditional belief of female as the family cook and physical factors such 

as accessibility and time. The findings from this study highlight the 

challenges, and provide evidence to inform the design, of strategies 

aimed at the prevention of non-communicable diseases in this 

community.

Keywords: Rural to urban migration, Bangladesh, slum, diet, behaviour, 

qualitative
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1. Andrew Malcolm
Investigating the role of DPPA2 and DPPA4 in human lineage priming
Andrew Malcolm, Amanda Collier, Charlene Fabian, Claudia Semprich, Adam Bendall, Melanie Eckersley-Maslin, Wolf Reik, 
Peter Rugg-Gunn

Gastrulation is an essential process during human development, but remains largely 
unstudied, in part due to technical as well as ethical reasons. The mechanisms by 
which a transient pluripotent cell population in the epiblast become committed to the 
three somatic lineages and germ line is only gradually being revealed. Priming of 
promoters by the acquisition of a bivalent chromatin signature characterised by the 
co-occurrence of H3K4me3 and H3K27me3 has been previously proposed as 
mechanism to regulate effective lineage commitment. DPPA2 and DPPA4 are two 
transcription factors expressed in the early embryo and have been implicated as 
potential regulators of this process. Here, we examine the role of DPPA2/4 in primed 
human pluripotent stem cells (hPSCs) in order to better understand how they regulate 
lineage commitment in humans. Profiling of the transcriptome of DPPA4 KO cell lines 
reveals that DPPA4 is dispensable for maintenance of markers of primed pluripotency. 
However, loss of DPPA4 leads to misregulation of a number of key developmental 
regulators and signalling molecules involved in gastrulation. Furthermore, by 
ChIP-sequencing I find that DPPA4 predominantly binds to active promoters in the 
naïve state, many of which acquire H3K27me3 in the primed state to become bivalent. 
Together, these suggest DPPA4 is well placed to regulate acquisition of promoter 
bivalency, which may in turn maintain the correct expression level of developmentally 
significant factors. This opens up avenues into further research into their role in 
pluripotency and will be followed up by assaying developmental potency through 
differentiation assays.  This will further elucidate whether DPPA2/4 are required for 
the process of fate allocation in humans, allowing us an insight into the inaccessible 
window of gastrulation and somatic lineage commitment.
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2. Adam Bendall
Investigating the role of the Polycomb Repressive Complex PRC1.3 in primed-to-naïve 
human pluripotent stem cell reprogramming
Adam Bendall1, Amanda Collier1, Charlene Fabian1, Katarzyna Wojdyla1, Claudia Semprich1 and Peter 
Rugg-Gunn1

1 Epigenetics Programme, Babraham Institute, Cambridge, CB22 3AT, UK

Human pluripotent stem cells (PSCs) have the ability to form all cell types of the body 
and can continuously self-renew in culture, endowing them with great potential for 
regenerative biology. PSCs exist in naïve and primed states, which capture different 
stages of human embryonic development. Naïve and primed PSCs differ in their 
epigenetic landscape and can act as a dynamic system to study the regulation between 
these two interconvertible states. 
We have recently completed a genome-wide CRISPR loss-of-function screen that 
identified genes essential for primed-to-naïve PSC reprogramming. Unexpectedly, the 
top ‘hits’ contained all the components of the Polycomb Repressive Complex 1.3 
(PRC1.3). PRC1.3 has context-dependent roles in transcriptional repression and 
activation, however PRC1.3 has not been studied before in human pluripotency or 
reprogramming, thereby hindering our understanding of the molecular mechanisms 
that control human pluripotent state changes.
My project seeks to identify why PRC1.3 is essentially required for primed-to-naïve PSC 
reprogramming. We deleted the core PRC1.3 member PCGF3 in primed PSCs by 
CRISPR-Cas9. The PRC1.3-deficient PSCs could self-renew and proliferate normally, and 
the transcriptome was largely unaltered compared to control PSCs. However, the 
mutant cells could not reprogramme into a naïve-state, thereby confirming the results 
of our earlier screen. Current experiments to deconstruct the molecular mechanisms of 
this phenotype include time-course RNA-sequencing, ChIP-sequencing to map PRC1.3 
occupancy, and RIME to detect protein interactions on chromatin. We are also 
developing reagents to test our prediction that PRC1.3 undergoes a phosphorylation 
dependent switch from a repressor to an activator upon the initiation of 
reprogramming.
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3. Polly Machin
Characterisation of Tiam1-dependent neutrophil adhesion
Neutrophil chemotaxis and extravasation into the bloodstream towards inflammatory 
stimuli is adhesion dependent, and involves the engagement of β-integrins with 
extracellular ligands. Rac-GEFs activate Rac by removing GDP so free intracellular GTP 
can bind, and Rac-GAPs turn off the Rac signal through enhancing the intrinsic GTP 
hydrolysis action of Rac. Multiple Rac-GEFs have been shown to be expressed in the 
neutrophil and already some Rac-GEFs have been assigned Rac-dependent roles, 
however, this is not complete. The Rac-GEF Tiam1 is being characterised in neutrophils, 
as knockout of Tiam1 (Tiam1—/—) in the mouse has previously shown Tiam1 to affect 
neutrophil recruitment in an adhesion-integrin dependent manner. Here, we show that 
Tiam1—/— mouse neutrophils adhered to pRGD, a fibronectin-like protein polymer 
which engages with β1 and β2 integrins, leads to an increase in the number of polarised 
neutrophils, and to a dysregulation in F-actin structure in polarised neutrophils. We also 
show that there is an increase in the number of peripheral focal adhesion complexes of 
Tiam1—/— neutrophils on pRGD compared to wild type (WT) neutrophils. This could 
explain the increased random migration of Tiam1—/— neutrophils seen on pRGD. 
Comparatively, on ICAM-1/Fc where adhesion of neutrophils is solely β2-integrin 
dependent, Tiam1—/— neutrophils tend to be less polarised than WT neutrophils, with 
no dysregulation in polymerised F-actin structure. This could explain the increased 
adhesion of Tiam1—/— neutrophils on ICAM-1/Fc. The phenotype of the Tiam1—/— 
mouse neutrophil may be explained through future Rac activity assays involving the 
Raichu Rac-FRET activity reporter, where preliminary data indicates an increase in 
adhesion-dependent global Rac activity in Tiam1—/— neutrophils.
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4. Piotr Jung
What is the function of Plekhs1 in PI3K Class IA signalling and prostate 
tumourigenesis?
Piotr Jung, Tamara Chessa, Karen Anderson, Keith Davidson, Len Stephens and Phill Hawkins
ISP Signalling, Babraham Institute, Cambridge UK

PI3K signalling is one of the most important intracellular pathways, and can be 
considered as a master regulator of cancer. Upon activation, the catalytic subunit of 
Class I PI3K phosphorylates PIP2 to PIP3, leading to subsequent recruitment of a variety 
of PH domain-containing proteins, such as Akt, to the cell membrane. The tumour 
suppressor PTEN directly antagonises Class I PI3K function. Loss of function of PTEN, 
resulting in dysregulated activation of the PI3K signalling network, is recognized as one 
of the most common driving events in prostate cancer development although upstream 
regulators and downstream effectors of Class I PI3K in this process are still poorly 
understood. To address the question what are the potential interactors of PI3K Class IA 
in ‘healthy’ and ‘cancerous’ prostate tissue, we generated specific PI3K-avitag mouse 
lines, which allow us to efficiently pulldown endogenous PI3K subunits from isolated 
tissues or cells along with their interactors. Using this methodology, we identified 
Plekhs1 as a Class IA PI3K interactor in cancerous (PTEN-KO) prostates. To investigate 
the function of Plekhs1 in healthy and cancerous prostate tissue, we generated two 
genetically-modified mouse strains: a Plekhs1-KO and a Plekhs1-Avitag mouse line. 
‘Cancerous’ prostates isolated from Plekhs1-KO mice show decrease in size (preliminary 
data) and lower levels of Akt phosphorylation compared to the ‘cancerous’ prostate 
with undisrupted Plekhs1 expression. Using Plekhs1-Avitag mice we were able to 
efficiently pull down Plekhs1 from healthy and PTEN-KO prostates. In this context, we 
observed enhanced phosphorylation of Plekhs1 as well as increased interaction with 
Class IA PI3K in the absence of PTEN, confirming previous results. Finally, we found that 
the isolated PH domain of Plekhs1 interacts selectively with PI3,4P2 and PIP3. 
Collectively, these data suggest that Plekhs1 functions as a dual adaptor in cancerous 
(PTEN-KO) prostates, augmenting PI3K signalling and contributing to enhanced PIP3 
levels and tumourigenesis.

5. Marta Wylot
High-Resolution Magic Angle Spinning 1H NMR allows the monitoring of apoptosis in 
intact cells.
See Talk Abstract

6. Diljeet Gill
Turning back the clock with partial reprogramming
See Talk Abstract
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7. Rachel Foreman
Size Exclusion Chromatography for measuring free and antibody-bound Insulin in 
Hiratas patients
Background/Introduction Immunological methods are widely used to measure insulin 
and C peptide plasma concentrations in patients with suspected hyperinsulinaemia and 
diabetes mellitus. Whilst this approach can be very reliable, it can sometimes struggle to 
diagnose those with insulin related diseases, such as Hiratas syndrome. In patients with 
this disease, autoantibodies are generated against endogenous insulin and these can 
block the binding of ELISA antibodies. Size exclusion chromatography separates analytes 
based on size; protein and antibody binding is not disrupted during elution.
Materials and Methods Hirata patient plasma was diluted in PBS to make a 10% sample 
and 10 µL was injected onto a BEH 125 Å Waters SEC 300 mm column, using 100mM 
sodium phosphate pH 6.8 as mobile phase and a 0.3 mL/min flow rate. Fractions were 
collected every 30 seconds into an Eppendorf Lo-bind plate and 20 µL 6 M guanidine 
hydrochloride was added to each sample, to disrupt any antibody binding. The fractions 
were extracted using HLB prime µ-elution SPE plate and analysed using Micro flow LC on 
a TQ-XS system. Results The LC-MS data from the fractions showed that there were two 
elution peaks for insulin, with the antibody-bound insulin eluting first. To support this, 
tryptically digested antibody fragments were only detected in the earlier insulin fraction. 
Additionally, some insulin processing products, such as des 31 32 proinsulin were only 
found in the earlier fraction, which suggests that these are also bound by the 
autoantibodies.
Conclusions/Discussion A similar experiment has been performed using a gel filtration 
chromatography method. However, gel filtration requires large sample volume (500µL), 
whereas these experiments were performed using only 1 µL of plasma injected onto 
system. Size exclusion columns can be made with different pore sizes and length; this 
may improve resolution of separated analytes.
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8. Laura Catón
Background: Structural colour (SC) is a consequence of light interacting with ordered 
nanostructures to reflect intense, angle-dependent hues. Despite the frequency and 
diversity of SC in living organisms, there is little knowledge of the underlying genes. 
Within the Bacteroides-Flavobacterium-Cytophaga SC is common in the coastal 
environment and the soil [1]. Objectives: Optical properties and phenotype of 
wild-type and mutated bacterial colonies to understand how genes regulate the colour 
of Flavobacterium strain Iridescent 1 (IR1) colony. Methods: Transposon mutagenesis 
was used to identify genes that modulate SC in IR1, colony organization and photonic 
response were studied by scanning electron microscopy and optical goniometer. 
Results: IR1 rapidly self-assembles into a 2D photonic crystal on hydrated surfaces to 
create complex and beautiful patterning. Consequently, IR1 colonies are able to display 
intense, angle-dependent colours when illuminated with white light. Genes involved in 
gliding motility, the stringent response, polymer interactions and genes with no 
previously known role were found to be important [2]. This work sets the stage for a 
more widespread genomics effort to understand the evolution of both SC and 
structures in nature. [1] Kientz, B., Agogué, H., Lavergne, C., Marié, P., & Rosenfeld, E. 
(2013). Isolation and distribution of iridescent Cellulophaga and other iridescent 
marine bacteria from the Charente-Maritime coast, French Atlantic. Systematic and 
applied microbiology, 36(4), 244-251. [2] Johansen VE/Catón L, Hamidjaja R, Oosterink 
E, Wilts BD, Rasmussen TS, Sherlock MM, Ingham CJ and Vignolini S (2018). Living 
colours: Genetic manipulation of structural colour in bacterial colonies. PNAS, 115(11) 
2652-2657.

9. Eleanor McCartney
There is genetic variation among mitochondrial genomes (mtDNA) within most 
individuals. Different variants can be selectively transmitted during development and 
across generations. The outcome of selection impacts the progression of mitochondrial 
diseases if certain variants are pathogenic. The nuclear genome is known to influence 
this selection process, but how is unknown. To investigate the mechanism, here I 
outline an approach based on a Drosophila melanogaster line which stably transmits 
two competing mitochondrial genomes over generations. This involves the production 
of a Drosophila cell line which also stably maintains both mitochondrial genomes and 
which I will use for a whole-genome RNAi screen to investigate which nuclear genes 
affect selective mtDNA transmission in cell culture

10. Mohammad Manzur Sharif Sayeem
Changes in Dietary Behaviours Following Rural to Urban Migration in Bangladesh: a 
Qualitative Study Exploring Migrants’ Experiences
See Talk Abstract
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11. Eva Kaulich
Title: How do early life events affect individual neurons? Investigating the effect of 
developmental stress on acid-sensing ion channel expression
Behavioural plasticity is the ability of the nervous system to change in response to 
alternation in the environment. Traditionally, we think about these changes in the brain 
in terms of neuronal networks; different areas of the brain re-wire and connect to other 
regions accompanied by molecular changes and changes in gene expression. As these 
latter changes are difficult to investigate in complex systems such humans and rodents, 
there is little known about the changes in individual neurons and their impact on 
neuronal circuits and behaviour. To address this limitation, we use a much more compact 
system, the well-characterised nematode brain, where we can track gene expression in 
individual neurons in vivo under different environmental conditions. We found that 
members of the conserved family of acid-sensing ion channels (ASICs) show an altered 
expression patterns in sensory neurons in animals before, during and after 
developmental arrest which the can enter in response to stressful environmental 
conditions in early life. We hypothesise, that this change in channel expression pattern 
might translate to alterations in presynaptic function of individual neurons similar to 
what has been proposed for the mammalian members. To investigate this hypothesis and 
characterise these channels further we performed two-electrode voltage clamp 
recordings in Xenopus oocytes ectopically expressing these acid-sensing ion channels. Our 
results indicate that some channels can be opened by low pH, while other members form 
constitutively active channels that can be blocked by both the ENaC antagonist amiloride 
and by low pH. Using neuronal calcium imaging and behavioural assays, we are currently 
investigating the impact of these stressful early life events on adult animals’ neuronal 
function and behaviour.

12. Alessandra Barreta da Silva
We are daily exposed to 1012 particles of TiO2, a food additive (E171) found in 
confectionaries, sweets, sauces and toppings. A portion (42g) of M&M has 215 mg of 
TiO2. Does it go to our blood stream? ICPMS/MS is the gold standard technique to 
answer this question but instrumental noise and high limit of detection are major 
technical challenges. Overcoming this challenge can allow us to quantify Ti basal levels in 
whole blood and systemic absorption after food exposure will be possible. We aimed to 
1) optimize and validate a method to quantify Ti in whole blood and 2) quantify basal Ti in 
blood stream of health subjects. A valid fit-for-purpose method to quantify Ti in whole 
blood was developed; naturally occurring Ti in blood stream of health subjects are in the 
sub-trace level; TiO2 systemic absorption from food exposure, if any, is now possible to 
be quantified. The successful method can be used for sub trace elemental quantification 
of many elements in complex matrix samples.
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13. Lidia Ripoll Sanchez
Probing the structure and function of neural connectomes in Caenorhabditis elegans
Understanding how the brain processes information through neuronal networks is one 
of the great challenges of modern neuroscience. Although synaptic connections are the 
biggest component of neuronal networks, recent work has shown that there are more 
layers of connection. Neuromodulators, including neuropeptides and monoamines, 
form these additional layers and can act in the nervous system to regulate synaptic 
activity and introduce behavioural flexibility Signalling by these neuromodulators has 
been implicated in a variety of neurological diseases, including Alzheimer’s and 
schizophrenia. In order to fully understand how neural networks function in regulating 
complex behaviour, it is essential to further study the interaction between the 
traditional synaptic connections and neuromodulatory layers. This research project 
aims to address some of this questions using the neuromodulatory nervous system of 
C. elegans as a model. We use a combination of single cell RNAseq expression data and 
neuronal fluorescent reporter’s data to build a network of the monoamine and 
neuropeptide connections in C. elegans. Then using multilink analysis over this network 
we discern repeated or special motifs present in it, studying the four  levels 
(monoamine, neuropeptide, gap junctions and synaptic connections) combined and 
separately. As previously shown in literature these motifs can then be linked to 
functional behavioural circuits and can be used to predict the presence of functional 
circuits in the connectome. Using this motifs as baseline we then study abnormal 
connectomes from C. elegans models of psychiatric disorders in order to try to 
understand the changes in the connectome that they generate.
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14. Juliette Pearce
Early mammalian embryos undergo remarkable changes in their metabolism, with a 
global transition from oxidative phosphorylation to glycolysis as they transit out of 
pluripotency and begin to make the first cell fate decisions in preparation for 
gastrulation. In the human this transition can be modelled with pluripotent cells in 
culture which exist in a naïve (more pluripotent) and a primed (epiblast like) state and 
show the same differences in metabolic regulation. These two cell states also show 
major differences in their epigenetic landscape including in DNA methylation, 
repressive histone modifications, and spatial organisation of chromatin.
We are interested in studying this metabolic regulation and its potential interface with 
epigenetic modifiers. In order to study metabolic regulation and heterogeneity within 
populations of naive and primed cells, we have adapted an existing method of 
constraint-based modelling to using constraints based on single cell RNA-seq data. The 
implementation of single cell models allows us to directly investigate the effect of 
transcriptional variability on the metabolism of the cells. Analysis of these modelling 
results shows that PCA of all reaction fluxes reveals clear differences between naive and 
primed cells, but interestingly also reveals subgroups within each cell type which exhibit 
different metabolic landscapes, which has not been previously observed.
Notably, we have identified two genes which clearly identify these subgroups: SLC15A1 
and SLC15A2. These genes encode transporters which are involved in uptake of dietary 
peptides, and there is no documentation of their function in pluripotency. Further work 
on this project will likely involve immunofluorescence and flow cytometry to identify if 
these subpopulations present as our model suggests, followed by investigation into the 
regulation of these genes and their role in stem cell metabolism and pluripotency 
within these cells.
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15. Dorottya Horkai
The effect of dietary change on ageing yeast points to transposition as a factor in 
ageing
Dorottya Horkai, Jon Houseley
Epigenetics Programme, The Babraham Institute, Cambridge, UK

Dietary restriction is a well-established method in increasing the life span and ageing 
health of a wide range of organisms. Previous work conducted on Saccharomyces 
cerevisiae (baker’s yeast) in our group shows that simple diet change to different carbon 
sources, rather than just dietary restriction alone can have a positive effect on ageing 
fitness. However, the underlying molecular and genetic mechanisms of these dietary 
effects are not well known.
Here we investigate the onset of senescence in yeast, one specific hallmark of ageing, 
affected by different dietary environments. It has been shown before that a sudden 
increase in Tom70-GFP intensity levels mark the senescence entry point, which leads to 
slowed replication and eventual death of the cells. By establishing a yeast strain with 
Tom70-GFP marker, we demonstrated using imaging flow cytometry that cells aged on 
ad libitum glucose (GLU) have higher levels of Tom70-GFP than those aged on equivalent 
amount of galactose (GAL), a less favoured sugar source. Dietary restriction (DR) in the 
form of 40 times lower glucose concentration also leads to decreased senescence 
marker, however the cells also replicate slower in the culture.
RNA sequencing was also conducted on the same samples investigated by imaging flow 
cytometry. The analysis revealed that diets resulting in lower Tom70-GFP levels induced 
lower mRNA levels of genes relating to transposition. This suggests a correlation 
between senescence and transposable element activity. The results were further tested 
in RAD52 and SPT3 gene deletions in the Tom70-GFP marker strains that caused up- and 
downregulation of transposition related genes respectively. Interestingly, I also observed 
that the first 24h growth of ageing is critical in determining the level of transposition 
corresponding to one media growth (e.g. GLU). Switching to a different media (e.g. GAL 
or DR) for further 24h do not alter the level, suggesting a memory process of previous 
dietary environment.
Further validation of these findings may provide a potential mechanism for the effect of 
different diets on the senescence of yeast. Other ageing markers will also be 
investigated, as diet is likely affecting many factors of the ageing process. The question 
of possible involvement of epigenetic memory will also be addressed.
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16. David Brossault
Magnetic silica beads, a promising material for biological applications?
David F.F. Brossault, 3rd PhD Candidate at the Chemical Engineering and Biotechnology department

Magnetic silica beads have attracted great interest for biological applications due to their 
adsorption properties and ease of recovery. However, most of the current preparation 
methods are time-consuming and require high temperatures or toxic chemicals. Our 
research has focused on the development of a new, cheap, fast and environmentally 
friendly method to produce magnetic silica beads. For this, commercial nanoparticles 
located in an aqueous droplet were destabilized by addition of CaCl2, generating 
spherical beads. This method showed promising results due to its ease, low cost, and 
ability to easily incorporate various metal oxides (Fe3O4, TiO2 …) or functional 
nanoparticles within the structure. Such systems could be considered for biological 
applications such as sensing, drug delivery or medical imaging. This poster will present an 
overview of the magnetic silica bead preparation method as well as the potential 
biological applications.

17. Sanjana Choudhury
Clostridium difficile infection (CDI) and Meticillin-resistant Staphylococcus aureus (MRSA) 
are significant causes of mortality and morbidity in both healthcare and community 
settings. It is a commonly held belief that long stay residential and nursing home facilities 
carry a disproportionate burden of CDI cases and MRSA blood stream infections (MRSA 
BSI) , and are a major contributor to the overall burden of health care associated 
infections in acute Trusts. High prevalence rates are often identified in studies but 
incidence is rarely mentioned. However, the elderly population living in care homes 
often require frequent contact with healthcare and are then discharged into a care 
home, making health care exposure a significant contributor to carriage rates in care 
homes. We therefore reviewed data collected through national mandatory surveillance 
systems in the East of England to examine this issue.

18. Twm Mitchell
The ZFP36 family of RNA binding proteins regulate target gene expression by promoting 
mRNA degradation, or inhibiting translation. Individual members of the ZFP36 family play 
important roles in B and T cell development, however their role in regulating the effector 
functions of CD8 T cells remain unknown. By use of in vitro culture systems we here 
show that ZFP36 and ZFP36L1 play a cell-intrinsic role in limiting CD8 T cell effector 
functions. Our analysis demonstrated that in the absence of ZFP36 and ZFP36L1 effector 
CD8 T cell exhibit increased expression of inflammatory cytokines Interferon-γ (IFNγ) and 
Tumour necrosis factor-α (TNFα) and an increase in the frequency of multiple cytokine 
expressing ‘’polyfunctional’’ cells. These cells also display altered cell metabolic 
phenotypes indicative of enhanced effector function. Results shown in this poster may 
be used as a basis for the design of experiments to unravel the mechanisms of action of 
ZFP36 proteins in effector CD8 T cells, which may ultimately lead to a description of how 
targeting of ZFP36 proteins may be exploited to augment or limit effector CD8 T cell 
responses for immunotherapy.
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19. Chaitanya Erady
Investigating the role of novel ORFs in neuropsychiatric disorders
The discovery of transcription and translation from noncoding regions of the genome has 
undermined protein-coding genes as the sole functional units of the human genome. This 
complexity in genomic activity was further compounded by the discovery of novel open 
reading frame (nORF) products, from both protein-coding and noncoding regions, with as 
of yet unclear functions. We, therefore, explore the potential roles of nORFs in 
neuropsychiatric disorders. We utilised an RNA-Seq pipeline run on a cloud environment 
to identify transcripts and developed an analysis workflow to identify nORFs in control 
(CNT),  schizophrenia (SCZ) and bipolar disorder (BD) samples. Prior to this analysis, we 
performed quality control using existing protocols and checked for batch and 
confounding effects in our samples. Moreover, we predicted functions for a subset of the 
transcribed nORFs based on their amino acid sequences, which revealed potential 
DNA-binding, enzymatic and cytoskeletal involvement. Additionally, we investigated 
potential overlaps between transcribed nORFs, SCZ- and BD-specific risk genes and 
differentially expressed genes in SCZ and BD. Here, we present a framework for the 
systematic identification of nORF transcription and translation as well as potential 
strategies to investigate their genomic role.
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If you’ve made it this far through the booklet you deserve some fun!
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