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The Nottingham DLA Partnership

The Nottingham BBSRC DTP is funded by the Biotechnology and

Biological Sciences Research Council (BBSRC) and has been

training postgraduate researchers since 2012

Led by the
University of
Nottingham in
partnership
with
Nottingham
Trent University

• Programme Partners
include Rothamsted
Research, Research
Complex at
Harwell, Diamond
Light Source,
National Biofilms
Innovation Centre

• CASE Partners are
industrial settings
that are attached to
specific studentships

• A diverse community
of over 180 PhD
students

• An alumni
community of over
280 graduates



Our research themes

Sustainable
Agriculture
and Food

Bioscience for
Human Health

Biotechnology
for Sustainable
Growth



Our Programmes

CASE ProgrammeStandard Programme

4 year programme

Recruited to a specific projectRecruited to the programme

Mandatory induction

Start work on project immediately1 x 10-week lab rotations

Industry partner placement – you will
spend 3-12 months of your studentship
with your industry partner

Professional Internship for PhD
Students (PIPS) - 3 month placement in
year 3

Annual Training Week (year 1-3)

Annual Conference

You can apply to either the standard programme and/or the CASE programme, but
it must be within the same cluster.



2026 CASE Projects currently open

Project TitleSchoolPartnerSupervisor

Harnessing genomics, ecology, and behavioural data to
unravel flea acquisition pathways in UK companion animals

Veterinary
Medicine
and Science

European Scientific
Council Companion
Animal Parasites

Hany
Elsheikha

Identifying and characterising insecticidal neurotoxic peptides
from the centipede, Scolopendra hardwickei, venom

Life ScienceSyngentaIan Mellor

Net Zero Rice: Unravelling the role of root exudates in rice for
low emission protein consumption

BiosciencesSyngentaNicholas
Girkin

Quantum computing applications in bioscience for human
health

ChemistrySygnature DiscoveryJonathan
Hirst

Designing Low-UPF Mycelium-Based Meat Alternatives:
Linking Structure and Proteins Bio-Accessibility to Sensory
Performance

BiosciencesAdamo FoodsVincenzo Di
Bari

Sweetness at Subzero: Sugar Reduction Strategies in
Alternative Protein Ice Cream

BiosciencesMagnum Ice Cream
Company

Qian Yang



Training
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• You will be joining the DLA as a cohort of students – building a
wide ranging personal and professional network

• You will have access to high quality training opportunities
throughout your studies which will support your skills
development, including:

• Research technique development
• Good research practice
• Mathematical and computational skills
• Career training
• Entrepreneurship, Commercialisation and Innovation
• Writing, Presentation skills, Thesis and Viva Prep



Training



Training: Some Examples

Cohort based training throughout the PhD:

• Cohort team building events and challenge days

• Excellence in Research Practice

• Data Science & Digital Research Skills training

• EDI-focussed training options such as Disability Awareness, Gender
Awareness, Anti-Racism etc.

• Development needs analysis & reflective practice training

• Communication, presentation & project management skills

• Lab skills relevant to clusters

• Research Ethics and Responsible Research

• Researcher Academy training opportunities – short courses to support
researcher skills and knowledge



Funding

• The four year programme is fully-funded

• The DLA studentship includes fees at the home level, a tax-free stipend
and funding to support your research and training

• For 2025/26 the tax-free stipend is £20,780

• We can recruit up to 30% of the cohort from our international applicants
and fee waiver scholarships will cover the difference between home and
international fees.



Applying to the Nottingham BBSRC DLA - Eligibility

Nationality

• Applications are open to candidates with home (UK) fees status and international fee status.

• If English isn't your first language, you will also need to meet the relevant English language
requirements. An IELTS score of 6.5 (no less than 6.0 in any element) is required, though we also
accept alternative qualifications.



Applying to the Nottingham BBSRC DLA - Eligibility

Grades

• 2.1 or above in a relevant undergraduate degree from a UK university, or equivalent earned outside
of the UK

• 2.2 in an undergraduate degree from the UK, or equivalent earned outside of the UK, plus a relevant
Masters degree, or relevant work experience

Individual eligibility queries should be sent to bbdtp@nottingham.ac.uk.
We are not able to address these questions today.



Applying to the Nottingham BBSRC DTP

• Go to https://www.nottingham.ac.uk/bbdtp/apply/apply-online.aspx
• Read all guidance notes
• Click on ‘Apply now’
• Complete online application form
• Remember to exclude any personal identifiable information in your cluster specific

questions
• You can only apply once per academic year

Check
eligibility for

funding

CASE
/Standard or

both

Select
research
cluster

Read the
applicant

guide notes

Apply by 12
noon 2 Feb

2026

Cluster leads
sift

Interview
invites sent
beginning of

March

Interviews
held online

w/c 16 March

Outcome
communicated
end of March



Cluster presentation

Profesor Matt Loose
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Future Genomes
Across Life –
Engineering Biology
for Sustainability,
and Innovation

L E A D : P R O F T H O R S T E N A L L E R S

D E P U T Y: P R O F M A T T L O O S ENottingham BBSRC DLA Cluster



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology

using bioinformatics and
DNA/RNA sequencing
technologies to interrogate
the wealth of genomic dark
matter from the three
domains of life: archaea,
eukaryotes and bacteria



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology

using genetics,
biochemistry, structural
biology, and cell imaging to
leverage genomic dark
matter, and thereby
uncover novel enzymes and
biological processes



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology

using synthetic biology
and combinatorial
biodesign to harness
these novel enzymes and
processes for
sustainability and
innovation



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology

Lesley Hoyles
Matt Loose

Ruman Rahman
Keeley Brookes

Ylenia Chiari
Stuart Smith
Sarah Blott

Maria Rosa Domingo-Sananes
Bill Wickstead
Conor Meehan

Alasdair Hubbard
Hany Elsheikha (CASE)

Aditi Borkar
Ramiro Alberio

People



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology

Bioinformatics and Genomics
DNA and RNA sequencing

technologies
Data Visualization

Computational Structural
Biology

R, Python and more
Machine Learning
Drug Development

Training Skills



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology

Oxford Nanopore Technologies
UKHSA

NHS
Ugenome

Compass Bioinformatics
Gates Foundation

Storm Therapeutics
Mars Petcare UK

ESCCAP

Industry Connections



Keeley Brookes From Polygenic risk scores to machine learning
classification algorithms can we determine

gene paths to identify and differentiate between
molecular heterogeneity for human traits.

#genotypingdata #ukbiobank #agingtraits
#bioinformatics #modelling #RNAseq(?)

Polygenic risk scores

RESEARCH QUESTION:
Can we use the genome to

predict aging traits?



DNA Sequencing, Bioinformatics and Methylation

Matthew Loose

Research
questions: How
can Genomics
answer
challenging
questions across
biology?

Techniques: DNA/RNA
sequencing, Epigenomics,
Real Time Data Analysis
DEEPSEQ – UoN NGS
Facility



Sarah Blott – mechanisms of complex disease

Morini et al. (2023) Vet. Sci.10: 527

Riihimäki et al. (2023) Sci Rep 13: 16261

Blott et al., unpublished data

Flexineb® nebuliser

Asthma and exercise-induced pulmonary haemorrhage

• Computational biology
• Genome-wide association studies (GWAS)
• Transcriptomics (RNA-seq)
• Whole genome sequencing (Nanopore)
• Genotype-by-environment studies
• Aim is to understand the mechanisms

underlying complex disease and to identify
key genes involved in disease risk

• Multi-species (including human and horse)

Metabolic disease



Maria Rosa Domingo Sananes
Evolution and Function of Cellular Networks and Genomes

Work across the diversity of living organisms

Key questions:

• How do genomes and networks change?
• How do complex functions evolve?
• Why are cellular networks the way they are?

Recent projects:

• Identifying genetic interactions in prokaryote
pangenomes using machine learning (Beavan et
al, PNAS, 2024)

• The importance of genetic background in the
evolution of antimicrobial resistance (James et al,
npj Antimicrobials and Resistance, 2024)

• Recovery of defects in mitotic entry through
experimental evolution in fission yeast

Experimental systems:

Fission yeast Bacteria

Techniques and research approaches:



Community-level interactions and evolution in the microbiome

https://doi.org/10.1111/1574-6976.12035

https://doi.org/10.1093/gbe/evu050

Functional community analysis
pipelines

Community integration and metabolic
handovers

Network modelling of community
members

Key
papers

Research questions:
• What functional profiles define a

microbial community?
• Can we manipulate the community

to improve host health?

Key techniques:
• Bioinformatics/data analysis
• Microbiome profiling
• Comparative genomics &

phylogenetics
• Network analysis and metabolic

profiling

Conor Meehan



Genomic Profiling of Malignant Brain Cancer
Invasive Phenotypes

Ruman Rahman

Research questions:

• Are genomic profiles
of infiltrative disease
distinct from
proliferative disease?

• Is infiltrative disease
characterized by sub-
clonal variation?

https://www.nottingham.ac.uk/medicine/people/ruman.rahman

Infiltrative disease

Tumour
core/proliferative

disease

Techniques:
Patient-derived organoid culture; single cell RNA-sequencing; spatial transcriptomics;
Nanopore sequencing; in vitro drug screening

https://doi.org/10.1186/s13073-023-01207-1

https://doi.org/10.1007/s11912-025-01672-4



Regional Variation in Brain Tumour Genetics and Epigenetics – Stuart Smith, Clinical Assoc Prof,
Neurosurgery

• Previous studies have shown regional
transcriptional variation in malignant
brain tumours

• DNA methylation a key factor in
diagnosis and prognosis

• Seeking to understand variation and
the influence of RNA methylation in
high grade brain tumours

• Potential therapeutic avenue either
through global alteration of RNA
methylation or by targeting highly
involved specific pathways



What are the molecular basis of variation in
longevity across vertebrates?

Why do some species barely get cancer while
others have extremely high cancer prevalence?

Molecular basis of variation in longevity and cancer rates

Hastings et al. (in review)
Bulls et al. (BMC Research Notes 2025 )
Glaberman et al. (BioScience 2025)
Genome Biology & Evolution (2021)
GeroScience (2021)
Nature Ecology & Evolution (2019)
Nature Reviews Cancer (2018)

MechanismsComparative
Analyses

Genome
sequencing and

assembly

Cellular
Phenotypes

Candidate
Pathways
and Genes

Dr. Ylenia Chiari

DNA damage

www.Nottingham.ac.uk/Life-Sciences/people/ylenia.chiari



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology

Thorsten Allers (CASE)
Yan Liao

Jasmine Ono
Stephen Gray

Ed Bolt
David Negus
Rian Griffiths

Sally Wheatley
Rob Wilkinson

Rachael Tarlinton
Jonathan Thomas

Cat Gadelha
Cuifeng Ying

People



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology

Molecular biology and genetics
genomics

cell biology
protein expression and

biochemistry
CRISPR genome editing

Microscopy
Transcriptomics

Proteomics
single-molecule label-free

techniques

Training Skills



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology

New England Biolabs
Oxford Nanopore Technologies

GALVMed
Phenotypeca

AHDB
European College of Veterinary

Microbiology

Industry Connections



DNA Replication, Recombination, and Repair in
Archaea

Haloferax volcaniiHaloferax volcanii

Thorsten
Allers

doi:
10.1098/rsob.200293

doi:
10.1038/nature12650 https://www.nottingham.ac.uk/life-sciences/people/thorsten.allers

Research
questions: How
does DNA
replication operate
in the absence of
origins? How is
replication linked to

recombination?

Techniques: molecular
biology, microbial genetics,
and genome editing



• Survival
• Dynamics
• Interaction
• Composition
• Diversity
• Bio-engineering

Genetic
engineering

Microscopy
imaging

Structural
biology

Biophysical
characterisation

Dr. Yan Liao

From the Edges of Earth to the Future of Health

Understanding how life thrives at the edge to drive
innovations in biotechnology and human health

Join the Liao Lab to explore the edge of life: yan.liao@nottingham.ac.uk

Extreme Habitats
The Unknown Frontier

Liao et al Nature Microbiology, 2021
Hamm & Liao et al Nature Communications, 2024
Liao et al Nature Communications, 2025



Dr. Sally P. Wheatley*: Survivin, Cell Biology &
Biochemistry

Work in my lab focusses on the multi-tasking adaptor protein,
Survivin, which brings other proteins together to facilitate certain
cellular functions. Most notably, it is essential for mitosis, can inhibit
cell death (apoptosis) and is overabundant (and meddlesome) in
cancer cells. Always collaborative, the survivin interactome has led us
to explore many cell signalling areas involved in genomic regulation
including, but not limited to:

• Mitosis and Cytokinesis

see Abdelkabir et al., 2025 doi:10.1002/1878-0261.70141

• Transcriptional reprogramming via the PRC2 complex in
conditions of stress (hypopxia, starvation etc).

see Vaidya et al., 2025 (JCS, in press)

• Genomic instability in cancer cells.

• Apoptotic and DNA damage response to oncotherapeutic agents.

• Entosis, a cellular form of “cannibalism”.

Techniques include, cell culture, advanced fluorescence imaging,
protein-protein interactions, molecular biology/ cloning/ mutagenesis,
and many more.

*Orcid ID: 0000-0002-9550-8979

Binucleation in HeLa cells as a result of cytokinesis failure caused by
expression of a mutant form of survivin.
Survivin-GFP mitochondria nuclei scale bar 20 microns.



Prof. Ed Bolt
Lab D58

QMC Med School

What we do: How we do it:

Live cell imaging
of proteins

CRISPR/Cas9,
Prime editing of human
genomes

Some recent papers:

Protein-DNA Biochemistry & Biophysics



How is DNA repair regulated during meiosis to generate viable gametes?

Stephen Gray, University of Nottingham
Budding Yeast

Saccharomyces
cerevisiae Meiotic

Recombination
Double-strand

break formation

Repair

Identifying genetic regulators of double-strand break repair
• Hundred of breaks occur in each cell during meiosis.
• When repair goes wrong, inaccurate chromosome segregation

takes place leading to chromosomal aberrations
How does the cell ensure it repairs the break in the correct way?
How does the cell ensure it repairs the break from the correct
template and locus?
https://doi.org/10.1098/rsob.130019
https://doi.org/10.1093/nar/gkad650

Regulating meiosis through ubiquitination
• Meiosis requires several unique and highly regulated processes

to accurately divide the genome to produce viable haploid
gametes

• Ubiquitination functions to degrade proteins at the correct
developmental stage

How is ubiquitination regulated during meiosis?
https://doi.org/10.1016/j.celrep.2020.107858
https://www.biorxiv.org/content/10.1101/2023.07.24.550435v1

stephen.gray@nottingham.ac.uk https://www.nottingham.ac.uk/life-sciences/people/stephen.gray www.genomedynamics.co.uk

Research Questions

INTER-SISTER

Techniques
• Yeast Genetics • Molecular Biology • Cloning • Microscopy

• FACS • CRISPR Screens • Whole Genome Sequencing
• Bioinformatics • Genomics and Proteomics



Dr Rian Griffiths: Rian.Griffiths@nottingham.ac.uk Surface Analysis and Imaging Mass Spectrometry Assistant Professor

How could direct MS analysis of biomolecules
from surfaces aid your research?

High vacuum

+
+

+
+

+

Typically 2
μm

Secondary
Ionisation
Mass
Spectrometry

Intact
Proteins

Proteins
Complexes

Peptides

Lipids

Amino Acids

Elements

Liquid
Extraction
Surface
Analysis

Spatial Resolution

1000 μm
(1 mm)

Analytes/Biomolecules (mass)

125

100

75

50

25

0

12080400μm

0.012

0.010

0.008

0.006

0.004

0.002

0.000

Sample surfaces examples:
• Tissue sections
• Dried blood spot cards
• Bacterial colonies
• Biofilms
• Hydrogels

Rian.Griffiths@nottingham.ac.uk

How I may be able
to help you:

Matrix
Assisted
Laser
Desorption
Ionisation



David Negus

Developing the predatory bacterium B. bacteriovorus
as a ‘living antibiotic’

Research questions:
- What are the underpinning

molecular mechanisms which
control of the predatory life
cycle of B. bacteriovorus?

- How do prey bacteria escape
predation and how can we
overcome ‘resistance’ to
predation?

Methods / Techniques:
- Molecular biology / microbial genetics

(cloning, gene tagging, gene deletions)
- Microscopy (fluorescence, TEM, SEM)
- Proteomics (protein expression,

purification, mass spec)
- Genomics (genome sequencing,

annotation, comparative genomics,
RNA-seq)

Staff Profile
@davidnegus.bsky.social

doi.org/10.1146/annurev-micro-090816093618

doi.org/10.1038/s44259-024-00048-1
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How do prey escape predation?





Rachael Tarlinton Research Interests Emerging viruses

• Anything from mice to elephants (literally)
• Tick borne diseases of Nigerian dogs
• Coronavirus (SARS-CoV-2) monitoring and sequencing

in wildlife Social sciences work with small scale poultry
holders and HPAI biosecurity measures

• Clinical specialist in Vet microbiology
• Bluetongue and Schmallenberg (ruminants)



Jonathan C. Thomas

https://www.ntu.ac.uk/staff-profiles/science-
technology/jonathan-thomas

Techniques: whole-genome
sequencing, qPCR, bioinformatics,
RNA-seq

Population Genomics of Staphylococci

Relevant Publications:
• JC Thomas, L Zhang, DA Robinson Differing lifestyles of Staphylococcus

epidermidis as revealed through Bayesian clustering of multilocus sequence types
Infection, Genetics and Evolution 22, 257-264.

• CO Rimmer, JC Thomas Detection of positive selection driving antimicrobial
resistance in the core genome of Staphylococcus epidermidis bioRxiv, 2024.09.
30.615834

Research area: role of
positive and balancing

selection in driving genetic
diversity and adaptation in

Staphylococcus
populations?

Investigation into how
population structure among

Staphylococcus species
relates to their ability to

cause disease versus persist
as commensals



Comparative Genomics to identify genetic regulators of
Blood-Brain barrier (BBB) formation and function

3. Genetically modified embryo
(mutant/transgenic)

Blood-Brain Barrier in transgenic
zebrafish embryo at day 5

Developing blood vessels in a 4 day Danionella cerebrum embryo

Rob Wilkinson

Rob.wilkinson@
nottingham.ac.uk

Danionella adult

Zebrafish adult

We use comparative genomics and genetic engineering to study how the BBB forms and
functions. The BBB is a highly selective semi permeable barrier of specialised cells that acts as
a gatekeeper protecting the brain from pathogens and toxins in the blood, while allowing
nutrients to pass through.

We recently sequenced the genome of the transparent miniature glassfish Danionella cerebrum, an
emerging model in neurophysiology. D. cerebrum has the smallest known vertebrate brain
(0.6mm3). Danionella do not develop a skull roof, which means we can image the adult brain non-
invasively throughout the life of the organism.

D. cerebrum and zebrafish are close evolutionary
relatives, which means we can used establish genetic
engineering approaches such as CRISPR-Cas9 and
transgenesis to knock out and fluorescently tag genes,
this allows us to study the adult blood-brain barrier in D.
cerebrum using live imaging.

We want to identify genetic regulators of adult BBB
permeability, which could provide therapeutic targets to
modulate BBB function in human health and disease



Single-Molecule, Label-Free Insights into Enzyme Dynamics

Cuifeng Ying
Department of
Engineering
Nottingham Trent
University

In situ Iron Loading
into a single ferritin

References:
Nano letters 23, 3251-3258 (2023);
ACS nano 18, 15617-15626 (2024);
npj Biosensing 1 (1), 14 (2024);

A label-free, single-molecule platform
to characterise enzyme conformational
dynamics in different solutions.

Plasmonic
Nanotweezers can trap
a single, unmodified
enzyme in solution for
hours, at the same
time monitor its

Application Examples:

Watching single enzyme at work

pH
2

Disassembly kinetics of single ferritin



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology

John Heap
Ben Blount

Alex Faulds-Pain
Jack Leo

Rochelle Aw
Jack Bryant

Geoffrey Rivers
Andy Gill

Osvaldo Chara
Masaki Kinoshita

Ian Mellor
Sarah Kuehne

People



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology

Combinatorial biodesign
synthetic pathways and

chromosomes
high-throughput genetic tools

and gene editing
mathematical modelling
fluorescent proteins and
protein ligation systems

cell-free protein synthesis
tissue scaffolds and flow

reactors

Training Skills



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology

GlycoCell UKRI Engineering
Biology Mission Hub

Pathfinder Bio
Iceni Glycoscience

Syngenta UK

Industry Connections



Engineering genomes
and enzymes

Exploiting Genomes

Discovery Biology

Engineering Biology



Blount. (2023) Synthetic bacterial
genome upgraded for viral defence and
biocontainment.
Nature

Schindler et al. (2023) Design,
construction, and functional
characterization of a tRNA
neochromosome in yeast. Cell

Xu et al. (2023) Trimming the genomic
fat: minimising and re-functionalising
genomes using synthetic biology.
Nature Communications

Blount et al. (2018) Rapid host strain
improvement by in vivo rearrangement of
a synthetic yeast chromosome.
Nature Communications

Blount et al. (2023) Synthetic yeast
chromosome XI design provides a testbed for
the study of extrachromosomal circular DNA

dynamics. Cell Genomics

Awan et al. (2017) Biosynthesis of the
antibiotic nonribosomal peptide penicillin
in baker’s yeast.
Nature Communications

Engineering Biology to develop vaccines
against fungal pathogens

Ben Blount – Engineering Biology and Synthetic Genomics

Advancing synthetic
genome design and function
to understand genome
biology and allow bottom-up
genome design

Developing news ways to build
chromosome-scale DNA

Evolving and engineering
synthetic yeast strains for better
biotechnology

Techniques: Synthetic biology,
synthetic genomics, CRISPR genome
engineering



Antibodies

Rochelle Aw

Cell-free protein synthesis and in vitro
glycosylation

Can we engineer enzymes
to improve sugar transfer
using in vitro methods for
biotherapeutic production

Techniques: cell-free
protein synthesis,
synthetic biology,
glycoengineering, high
throughput screening

Aw and Polizzi (2018) Biosensor-assisted
engineering of a high-yield Pichia pastoris
cell-free protein synthesis platform.
Biotech Bioeng

Wong, Aw et al (2025) A Scalable Cell-
Free Manufacturing Platform for Two-
Step Bioproduction of Immunogenic
Conjugate Vaccines. ACS Syn Bio

Spice, Aw et al (2020) Synthesis and
Assembly of Hepatitis B Virus-Like
Particles in a Pichia pastoris Cell-Free
System. Front Bioeng Biotechnol

Rezvani, Aw et al (2025) Scalable Cell-
Free Production of Active T7 RNA
Polymerase. Biotech Bioeng

CFPS

sfGFP

Cell-free protein
synthesis can make
proteins in hours with
no specialised
equipment

We can make
vaccines in 5 days
using in vitro
methods

We can make different biotherapeutics
using an in vitro method called cell-free
protein synthesis and add sugars
enzymatically to improve their activity



https://www.nottingham.ac.uk/biosciences/people/osvaldo.chara

Modelling mechanical regulation of genetic programs

Research question:
How do genetic programs “read” and “use”
mechanical cues during tissue development
and regeneration?

Techniques:
Mathematical / computational modelling
& live image analysis. https://www.nature.com/articles/s41586-025-09765-7

https://www.cell.com/iscience/fulltext/S2589-0042(25)01946-7

https://portlandpress.com/biochemsoctrans/article/52/6/2579/235363
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Osvaldo Chara





Kinoshita M et al Development 2021

Kinoshita M et al Cell Stem Cell 2021

Masaki Kinoshita, School of Biosciences, University of Nottingham

(masaki.kinoshita@nottingham.ac.uk)

FS cell chimaeras

Muscle fibres from cattle EDSCs

1. Established novel embryonic formative stem (FS) cell lines from
mouse and human embryos

2. Established novel embryonic disc stem cell (EDSC) line from pig,
sheep and cattle embryos

Embryonic stem cell research

• How our body plan is made?

• How stem cells are regulated in the embryo or in the dish?

• Can we use stem cell to make embryos?

Image: Human embryo-like structure made from human ES cells

Black Box

How human embryo implants and its body is formed?

Implantation

Can stem cells model to understand

Implantation?
Organogenesis?

We use
• cell biology
• Omics
• Epigenetics
• Imaging
• Mathematical modelling
• Engineering

Past achievements



Microbiomes in health and disease
Bacterial communication
In the oral cavity and beyond

Biofilms

Chronic wound biofilms

Key techniques:
• Anaerobic bacterial culture
• Adherence and invasion assays
• Multispecies biofilms
• Genetic engineering of (anaerobic) bacteria
• Antimicrobial testing

Sarah Kuehne

Biofilms treated with nanoparticles

Biofilms treated with
bioactive glass fibres

Anaerobic microbiology



Areas of interest:

• Bacterial adhesion, autoaggregation and biofilm
formation

• Protein secretion and surface display

• Outer membrane biogenesis and homeostasis

Jack C. Leo,
PhD

Main techniques:
• Molecular cloning, protein expression and

purification
• Subcellular localisation, protein labelling and

detection
• Adhesion and biofilm formation
• Biophysical methods (interaction assays,

structural biology)



Ian Mellor

Bioprospecting in centipede venom gland transcriptomes:
discovery of ion channel targeting peptides

Patch-clamp
recording

Techniques:

Expression of ion channels in Xenopus oocytes

Two-electrode
voltage-clamp

recording

Data:

Ion channel
current w/o
and w/ toxin

Concentration-
inhibition

curves

Bioinformatics Peptide synthesis
Pesticides?

Drugs?
Tools for neuroscience?



Future Genomes Across Life –
Engineering Biology for Sustainability, and Innovation



Future Genomes Across Life –
Engineering Biology for Sustainability, and Innovation



Cluster presentation

Dr Molly Muleya



Alternative and Emerging Protein sources
for Sustainable Food and Feed

Cluster lead: John Brameld

Deputy: Molly Muleya



Why do we need alternative proteins

Based on data from Berners-Lee et al (2018)
DOI: https://doi.org/10.1525/elementa.310

Global Protein Balance Sheet
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Reduce excessive consumption of animal-derived protein

Where appropriate, replace animal-derived protein with alternative
sources
Increase the diversity of protein sources for humans

Feed livestock with more sustainable protein sources that, ideally, are not
appropriate for direct human consumption
 Increase the diversity of protein sources for animals

How do we sustainably meet the protein requirements of future
generations?



Future Protein Hub

Evaluate novel plant and non-plant protein
sources to develop the most suitable for

animal feed
and/or human food.



Future Protein Hub

Evaluate novel plant and non-plant protein sources to develop the most suitable for animal feed
and/or human food.

Biology Engineering Food Science Nutrition

The Future Protein Hub evaluates and
compares different novel protein sources via

cross-discipline collaborations
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Nutritional Composition & Digestibility Lab

ICP-MS
Mineral analysis

TSQ Altis QQQ with Vanquish Flex binary LC

Amino Acid Analysis

Thermo Scientific ICS-6000 Ion Chromatograph

Mono/oligo - saccharides

Thermo Scientific ISQ 7000 GC-MS system

Fatty Acid Analysis

Freeze Dryer Bomb Calorimeter Nitrogen Analyser (protein) Soxhlet Lipid Extractor



INFOGEST in vitro digestion model

0

20

40

60

80

100

120

%
d

ig
es

ti
b

ili
ty

Pea Whey Rice

Amino acid digestibility platform

Mineral bioaccessibility platform



Comparison of maize varieties in Malawi using INFOGEST in vitro
digestion model

Muleya et al, 2023 http://dx.doi.org/10.1016/j.heliyon.2023.e19797
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• Cereals such as maize, are
important sources of
protein in most sub-
Saharan countries

• Identifying varieties to
bridge the protein/lysine
gap is important

• As expected, lysine was
identified as the limiting AA

Indispensable amino
acid digestibility

Protein quality
measured using the
DIAAS metric



Underutilised crops – important sources of protein!

Winged/Goa Bean
(Psophocarpus tetragonolobus)

Strengths:
• Annual or perennial vine
• Grows in hot humid tropics
• Nitrogen fixing
• Leaf & pod: rich source of vitamins,

minerals, fiber
• Seed & tuber: high in protein,

carbohydrate

Challenges
• Anti-nutritional factors
• Indeterminate growth habit
• Photoperiod sensitive
• Variability within landraces

Bambara Groundnut
(Vigna subterranea)

Strengths:
• Drought tolerance
• Grows in semi-arid & tropical

environments, marginal soils
• Nitrogen fixing
• Fast growing (4-5 months)
• 3rd most important nutrient legume in sub-

Saharan Africa
Challenges
• Antinutritional factors
• Photoperiod sensitive
• Variability within landraces
• Lack of commercial varieties



Winged Bean – identifying QTLs for nutritional value

Tsoutsoura et al, unpublished

Met



Bacterial protein sources

Cochetel et al, unpublished

Total amino acid
digestibility

Total protein
content

• Wide variation in protein content and
amino acid digestibility

• Majority of the candidates have potential
applications as feed ingredients



Edible insects as protein sources

Protein
(% dry matter)

Species

46-54Yellow Mealworm

34-42Black Soldier Fly Larvae

51-60Housefly Maggot

71-76Housefly Pupae

23Silkworm Pupae

59-72House Cricket

70Tropical House Cricket

76Desert Locust

55Soya

Hawkey et al (2021) https://doi.org/10.1146/annurev-animal-021419-083930

Challenges – protein functionality in
various food formats, consumer
acceptance



Impact of Replacing Soya with Mealworm Protein on Growth of Broiler
Chickens

10% Soya replaced with dried mealworms (reformulated to balance lipid
content)

No significant difference in live weight gain

Changes in the Chicken Microbiome

Hawkey et al. unpublished



Requirements of Novel Sustainable Protein Sources



The cluster includes academic researchers from a broad range of areas:
1. Primary production of alternative protein sources
 Plants/ crops, insects, cultured meat, algae, bacteria or fungi

2. Food science and processing

3. Nutritional science and digestion

4. Flavour chemistry

5. Sensory science and consumer behaviour

6. Human appetite physiology

7. Animal nutrition

PhD applicants from any of these areas would be welcome, but must be willing to work and interact
across the range of disciplines

Multi-/ Inter-disciplinary Research



1. Identification of nutritionally improved varieties of foxtail millet for UK agriculture

2. Improved protein production for the mycoprotein Quorn fungus, Fusarium venenatum

3. Strain improvement for the mycoprotein Quorn fungus, Fusarium venenatum

4. Manipulation of chitin content of insects and impacts on composition, digestibility and food
functionality;

5. Comparisons of protein digestibility and mineral bioavailability across different alternative
protein sources using in vitro digestion methods

6. Designing functional and nutritious extruded alternative protein snacks through a consumer-
centric approach

7. Comparing the effects of alternative proteins on satiety and enjoyment

8. Consumer insights on attitudes, knowledge and behaviour towards sustainable foods including
plant-based, edible insect, cultured meat and food waste

Multi-/ Inter-disciplinary Projects (potential examples)



Current collaborators in this area



Thank you



Cluster presentation

Dr Federico Dajas-Bailador
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PharmacyLife Sciences Chemistry MedicineEngineering

“To potentiate current and novel research
for future knowledge and therapeutics”

35 Core Labs > 130 Scientists > 30 Associated Groups



Cell & Developmental Biology

Molecular Biology

Structural Biology

Biochemistry

Research Themes

Biophysics

Genetics/Epigenetics

Biotechnology

Bioinformatics



Cancer

Neuro

CardiovascularMetabolic

Infectious

Pain

Function

Imaging
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Radioisotopes

Delivery

Translation

Transcriptomics

Techniques Disease Model

Inflammatory

Musculoskeletal



Scope and Focus

RNA biology is transforming our understanding of life and enabling powerful new
technologies, from mRNA vaccines to RNA-based diagnostics and therapeutics.

Deliver interdisciplinary doctoral training in RNA biology, spanning molecular
mechanisms, systems-level regulation, and real-world application, and integrating
approaches across molecular, cellular, and organismal scales.

Train PhD researchers in cutting-edge RNA science within a collaborative, cross-
disciplinary research environment.

Structured around RIC@N | RNA Interdisciplinary Cluster at Nottingham |
https://rnanottingham.com/

RIC@N-DLA
Multiscale RNA Biology from Mechanisms to
Applications





















Structure

RIC@N-DLA: Research Hub Structure
Hub 1: RNA Modifications, Structure & Regulation
How RNA folding, chemical modification, and RNA–protein interactions shape the RNA lifecycle.

Hub 2: RNA Tools & Technologies
Development and application of RNA-based tools, including antisense oligos, CRISPR systems, and delivery
platforms.

Hub 3: RNA Function in Health & Adaptation
How RNA mechanisms regulate gene expression in development, stress, ageing, and immunity, using
cellular and in vivo models.

Hub 4: Computational & Quantitative RNA Biology
Integration of transcriptomic, translational, and multi-omics data to model RNA regulatory networks and
function.

Interdisciplinary supervision
Connecting molecular mechanisms, RNA structure, and systems-level regulation

Advancing both fundamental understanding and applications in health and biotechnology.



Research Hub (up to two). Selecting those that best reflect the core expertise in your groupAffiliation (Institution, Department)Please tell us your name

Hub 1: RNA Modifications, Structure & RegulationPharmacy BDIDavid Heery

Hub 1: RNA Modifications, Structure & Regulation;Hub 3: RNA function in Health & Adaptation;Biodiscovery InstituteNigel Mongan

Hub 1: RNA Modifications, Structure & Regulation;Hub 3: RNA function in Health & AdaptationBiodiscovery Institute School of PharmacySebastiaan Winkler

Hub 1: RNA Modifications, Structure & Regulation;Hub 3: RNA function in Health & AdaptationNTU Biosciences DepartmentCristina Montiel Duarte

Hub 1: RNA Modifications, Structure & Regulation;Hub 3: RNA function in Health & Adaptation;Pharmacy (BDI1&2)Catherine Jopling

Hub 1: RNA Modifications, Structure & Regulation;Hub 4: Computational & Quantitative RNA Biology;School of PharmacyNaoto Hori

Hub 1: RNA Modifications, Structure & Regulation;Hub 4: Computational & Quantitative RNA BiologySchool of Veterinary Medicine and SciencesNathan Archer

Hub 2: RNA Tools & Technologies;Hub 3: RNA function in Health & Adaptation;SoLS PPNIsabella Maiellaro

Hub 2: RNA Tools & Technologies;Biodiscovery Institute School of MedicineRuman Rahman

Hub 2: RNA Tools & Technologies;Hub 3: RNA function in Health & Adaptation;Life SciencesFederico Dajas-Bailador

Hub 2: RNA Tools & Technologies;Hub 3: RNA function in Health & Adaptation;Life SciencesAlistair Hume

Hub 3: RNA function in Health & AdaptationIIM SoLSLucy Fairclough

Hub 3: RNA function in Health & Adaptation;Life SciencesIan Kerr

Hub 3: RNA function in Health & Adaptation;Life SciencesGareth Hathway

Hub 3: RNA function in Health & Adaptation;Life SciencesVicky Chapman

Hub 3: RNA function in Health & AdaptationMedicine Translational Medical SciencesSophie Kellaway

Hub 3: RNA function in Health & Adaptation;School of Life SciencesKim Chisholm

Hub 3: RNA function in Health & Adaptation;School of Life SciencesRob Layfield

Hub 3: RNA function in Health & AdaptationSchool of Veterinary Medicine and Biodiscovery InstituteCinzia Allegrucci

Hub 3: RNA function in Health & Adaptation;Hub 1: RNA Modifications, Structure & Regulation;School of Veterinary Medicine and ScienceDr Toshana Foster

Hub 3: RNA function in Health & Adaptation;Hub 1: RNA Modifications, Structure & Regulation;School of Life SciencesDavid Brook

Hub 3: RNA function in Health & Adaptation;School of Life SciencesDaniel Scott

Hub 3: RNA function in Health & Adaptation;School of Veterinary Medicine and ScienceJanet Daly

Hub 3: RNA function in Health & Adaptation;MedicineBeth Coyle

Hub 3: RNA function in Health & Adaptation;Hub 1: RNA Modifications, Structure & RegulationMedicineHannah Jackson

Hub 3: RNA function in Health & Adaptation;Hub 1: RNA Modifications, Structure & Regulation;NottinghamAndrew Benest

Hub 3: RNA function in Health & Adaptation;Hub 2: RNA Tools & TechnologiesNottingham Trent University Department of BioscienceSilvia Ottaviani

Hub 3: RNA function in Health & Adaptation;Hub 2: RNA Tools & Technologies;School of Veterinary Medicine and ScienceVicky James

Hub 4: Computational & Quantitative RNA Biology;Hub 3: RNA function in Health & Adaptation;School of PharmacyKeith Spriggs



Hub 1: RNA Modifications, Structure & Regulation

Hub 2: RNA Tools & Technologies

Hub 3: RNA function in Health & Adaptation

Hub 4: Computational & Quantitative RNA Biology

Maria Hatziapostolou

Naoto Hori

David Heery

Nigel Mongan

Catherine Jopling

Rahul Bhosale

Aditi N Borkar

Cristina Montiel Duarte

Rupert Fray

Sebastiaan Winkler

Nathan Archer

Federico Dajas-Bailador

Cornelia de Moor

Isabella Maiellaro

Alistair Hume

Ruman Rahman

Alan McIntyre

Claire Friel

Silvia Ottaviani

Rob Layfield

Toshana Foster

Daniel Scott

Cinzia Allegrucci

Janet Daly

Jehan El-Jawhari

Vicky chapman

Vicky James

Ian Sayers

Hannah Jackson

Mark Christian

David Brook

Ian Kerr

Kim Chisholm

Andrew Benest

Beth Coyle

Sophie Kellaway

Gareth Hathway

Lucy Fairclough

Anna Piccinini

Rebecca Trueman

Keith Spriggs



Projects at RIC@N-DLA:



TrainingDoctoral training at RIC@N-DLA

Core Scientific Training (essential for all students)

RNA Biology Fundamentals
Structure, function, modification and lifecycle of RNA molecules.

Advanced Molecular & Cellular Techniques
RNA imaging, detection, CRISPR, RNAi, ncRNAs, RNA
immunoprecipitation,
functional assays.

Quantitative & Computational Methods
Bioinformatics, statistical and structure modelling.

High-throughput & Spatial technologies
Single-cell transcriptomics, multi-omics integration

Platform & Technology Training (Shared expertise and infrastructure)

iPSC-Derived Systems & Organoids
Applications in modelling RNA regulation in controlled human cell contexts.

Synthetic Biology & RNA Engineering
Design, delivery, and control of synthetic RNAs for functional interrogation or
therapeutic use.

Biophysical & Structural Analysis of RNA
Training in cryo-EM, NMR, and modelling of RNA-protein complexes.

- Span across Research Hubs
- Core competencies in RNA Research and professional training skill.
- Examples listed below:

Interdisciplinary and Translational Training (cohort development)

Ethics and RRI
Workshops on research and responsible innovation

Innovation, IP and Industry Collaboration
Scientific meetings with industry partners, workshops, etc.

Communication and Team Science
Experience working across hubs, exposure to career paths and collaborations.
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RIC@N-DLA Studentships Application



Professional Internships
for PhD Students (PIPS)
Sandra Rose, Welfare and EDI Officer
Alice Haslam, Welfare and EDI Officer



Professional Internships for PhD Students
(PIPS)

103

• The Professional Internship for Postgraduate Students
(PIPS) is a compulsory part of the training for a standard
DTP student

• Placements are usually 12 weeks long

• Students source their own placement which they undertake
between the 22nd -36th month of the programme

• Placements enable students to gain valuable and
interesting experience in a different organisation and build
new skills which help with future career prospects and
planning



Home fee status students placements and International
student placements

Home fee status students undertake a placement which is in a different

field to their PhD – you have the opportunity to try out possible careers,

work for a sector you are passionate about, or try something completely

new

In order to meet Visa requirements International students undertake a

placement in a field related to their degree – you have the opportunity to

build additional key skills to use in your PhD, grow your professional

network and build relationships with colleagues outside your supervisory

team



Support during the process

• The DTP team support you in this process and
can give advice and guidance throughout –
including ideas and support in finding a
placement and guidance on completing the
necessary paperwork

• Placements must be unpaid as your stipend
payment continues during placement. In
addition, you are eligible to apply for up to
£1,000 to cover expenses on the placement
such as relocation costs



Wellbeing

Sandra Rose, Welfare and EDI Officer
Alice Haslam, Welfare and EDI Officer



Wellbeing support on
the programme

Access to
wider
University
Support
Services as
needed

Dedicated
Welfare and
EDI Officers

We are here to
support students
through their
PhD journey!



Wellbeing support - what we can offer

• Dedicated, tailored wellbeing support for students on the programme

• A pre arrival welcome call

• 121 support appointments available as needed and throughout your time here

• PGR focused wellbeing training programmes

• Peer mentor support

• PGR networks centred around diverse identities



Wider University support services

• There are a wide range of support services here such as a
dedicated Counselling Service, Disability Support Services
for anyone who has a disability or long-term health
condition, Financial Support, Student's Union Advice
Centre, Chaplaincy and many more!

• We can give advice and help to signpost to those services
and make referrals to referral-only services as needed
ensuring you are connected to the support you need as you
progress along your PhD journey

• Your welfare officers can also advise on supportive
processes such as paid sick leave, maternity / paternity
leave and support for disabilities and long-term medical
conditions, which are all supported by UKRI



Thank you
Any questions?



Interview information and
skills explored

Professor Mark Christian



DLA Interview Structure

Standard DLA applicants called to interview will undertake 2 interviews online via MS Teams:

• 30 minute academic interview with panel members who are academics involved with the cluster you have selected

• 30 minutes transferable skills interview with 2 panel members

CASE applicants will attend an additional 30 minute interview, chaired by the project supervisor. This panel will
consist of other academics and where possible will have representation from the industry partner.

 Interview questions will be sent to all candidates at least seven days in advance of the interview.

 Interviews are expected to be held the week commencing 16 March 2026.

112



Interview format

Academic interview

Candidates will be asked to make a short presentation about a recent research project – there are no standard
questions for this section and you should be prepared to response to questions directly related to information you
shared.

Each cluster lead will select two papers that will be shared with candidates. You can choose to discuss both or
concentrate on one in greater depth. You will be expected to discuss the strengths and weaknesses of the paper and
how it relates to your experience in research.

Transferable skills interview

 These interviews will be conducted by members of the DLA team and academics.

Questions will assess additional skills needed during a PhD, such as resilience, problem solving, teamwork and time
management. Candidates will be expected to provide specific examples from academic life, work life or personal
experience – whatever best demonstrates the skills set.

113



Student experience

Our current cohort

Olivia Haigh

Patrycja Lukasiewicz

Regina Galan Bataller

Ebikeseye Jeremiah



THE APPLICATION AND INTERVIEW PROCESS



APPLICATION EXPERIENCE

116

Straightforward.

Don’t be afraid to “show off”.

Well-rounded.



interview experience

Academic questions.

Transferable skills.

Don’t be afraid to say “I don’t know”!
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ADVICE AND TIPS

Be aware of character count!

Do your research.

Adapt your experiences to the answers.



Experience so far!

Cohort

Lab rotations and training

Opportunities



Thank you!

If you have any further questions, please don’t
hesitate to contact me.

Olivia Haigh



My first-year experience
so far…

Patrycja Lukasiewicz



Overview of first semester

Overview of first semester



The start

First two weeks, the whole
cluster was together to complete
general induction to the BBSRC
DLA
oIntroductions to training
expectations, support, and
programme structure
o Ended with Crystal Maze

123



Separated into three themed clusters

Following induction, the cohort was
split into the three themed clusters

Each cluster delivered the first
semester training differently
oVariation depended on: cluster
size, number of available project
options, how many labs could host
rotations

Training ended in December

At the end, we had to submit a
literature review and project choices

124



And now we are starting
the individual projects

However, this won't be the last time the cohort will
come together..



My thoughts

126

Being in a cluster

Benefits of first semester training

Project choices



Advice to future applicants

Be open-minded — your interests may
shift once you see the labs

Engage with your cohort; they become
your support network

Use rotations to ask questions and
explore different research styles

Don’t stress about choosing the “perfect”
project



Thank you
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BBSRC Virtual Open Day

My experience as a CASE PhD student

Regina Galan-Bataller
2nd year PhD student



Applying for a CASE project

• Gain industry-focused experience.
• Complete an internship of up to 12 months with

the partner company (CV booster).
• Have an overall research direction outlined

from the beginning.
• Learn how to work within a company

environment and timelines.
• Build industry contacts.

Why consider a CASE PhD? My experience in
applying & tips

CASE application requires to express why you are a good fit for
that specific project.1

CASE application includes an additional interview with the main
supervisor and the partner company, covering technical
knowledge, relevant experience, fit for the project and overall
research goals.

2

1 Research the
company
beforehand

2 Think how your
research experience
aligns to their
proposed project

3 Be clear about your
motivation 4 Prepare your presentation with

good graphics and examples



Working with a CASE partner/supervisor

• Your research goals have to align with the project’s main objective.

• You must meet with them every 1-3 months.

• The CASE supervisor may have influence in the experiments you perform.

• Tighter deadlines, clearer objectives and reports.

• Any poster or presentation you share must be approved by them (IP
issues).

• Comply with some of their policies or preferences of work.

• A lot more people to communicate with and report to, not just
your internal supervisors.

• First few months are intense since you start your project
immediately (a lot of planning at the beginning).

Extra considerations compared to a standard PhD

Biochemistry-focused
start up in Oxford

My CASE partner

But you get many benefits!



Benefits and final thoughts

But you get many benefits!

01
Exposure to work
culture (good
communication,
reports)

02

Networking and
industry contacts

03
External and
business-focused
input on your
project

04

CV boost and many
transferable skills

05

More feedback
and help

06
Possibility of more
collaborations and
publications

07

Clearer research
direction and aim

08

Quicker start on
your project



Thank you
Any questions?


