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Lab based summer research projects available in Summer 2026

In Summer 2026 the London Interdisciplinary Biosciences Consortium (LIDo) will be offering 5 research experience

placements across the institutions involved in our partnership.

These projects are designed to provide direct and relevant research experience to interested undergraduates in the 2™ year

of their studies. Previous experience is not required, only enthusiasm and the intention to learn.

During the placement successful students will also attend training and social opportunities within the LIDo Doctoral
Training Programme. This will give direct access to our PhD students and provide the opportunity to experience a PhD

programme environment first-hand.

Students will receive a salary at London Living Wage based on a full-time working week of 36 hours, on-going dedicated lab

supervision as well as a LIDo PhD student ‘buddy’ to help you make the most of your experience. The placement will end
with a presentation afternoon and reception, where students can win an all-expenses paid place on the LIDo Annual Retreat

on 77 to 9" September 2026.

You can apply for as many projects as you wish, so don’t be afraid to consider topics outside your main areas of interest. We
require a separate application for each project you're interested in and recommend tailoring your answers to each project.
e Deadline for applications is 5spm on Monday 27 April 2026. Interviews will be in early May

e Successful students will need to attend a mandatory online pre-placement briefing on Monday 8™ June 12:30-13:30

e The exact dates of each placement are flexible and can be discussed with supervisors at interview.

The projects available are listed below and with further details in this booklet.
= Dissecting the Role of Carotenoid Biosynthesis in Plastid Development Using Cnr and Psy1 Overexpressing
Tomato Lines
= Machine learning techniques to identify altered sensory reactivity in real-world home environments during
infancy
= How do repressive transcription factors quench transcriptional activation to direct cell differentiation?
= Does exercise improve mental and physical health by requlation of the stress response?

= Establishing WNT-pathway receptor FZD3 protein dynamics in pancreatic progenitors

For questions, please email LIDo.Admissions@ucl.ac.uk.



Dissecting the Role of Carotenoid Biosynthesis in Plastid Development Using Cnr and Psya Overexpressing Tomato
Lines — Dr Edward Wake (Biological Sciences, Royal Holloway University of London)

Carotenoids are vital human and plant health, accumulating in specialised plant structures termed chromoplasts. Their biogenesis remains
unclear though carotenoid accumulation seems sufficient to trigger their differentiation (Fraser 2007, Llorente 2020). The cnr mutant
(Thompson 1999) does not form traditional red tomato fruit. High carotenoid x cnr lines exist but remain unanalysed.

How does carotenoid accumulation affect plastid development in non-ripening tomato fruit? The Colourness non-ripening (Cnr) mutant
does not produce carotenoids during ripening and it is unknown how chromoplast biogenesis is affected in this genotype. Psy1 controls
the main rate-limiting step in carotenoid biosynthesis in tomato fruit. Does overexpression of Psyi reintroduce carotenoid biosynthesis
in the Cnr background and does this affect plastid differentiation?

Carotenoids are crucial nutritional and health promoting molecules produced by all known plants. Carotenoids are precursors to vitamin
A as well as influencing risks associated with age related disease states such as age-related macular degeneration. Deficiency in
carotenoid derived vitamins affects billions of people world-wide, particularly in low to middle income countries. Biofortification of
crops is a global target to address this deficiency but the process by which chloroplasts transition to the carotenoid accumulating
chromoplasts is poorly understood limiting targeted manipulation of crop plants. Clarifying the interaction between carotenoid
accumulation and the developmental regulation of plastid differentiation will support efforts to develop nutrient-rich crops and inform
sustainable production of high-value pigments.

This project will characterise the Cnr mutant and the progeny of a Cnr x Psy1 overexpressing line cross to determine how altered
carotenoid biosynthesis affects plastid development. Targeted metabolite profiling by (U)HPLC-PDA to assess both overall carotenoid
pathway accumulation and the pattern of accumulation. Plastids will be isolated and fractionated to assess structural and biochemical
changes associated with chromoplast formation. Lipidomic analysis by mass spectrometry will reveal how plastid membranes and
plastoglobuli composition shifts in response to carotenoid accumulation. Together, these approaches will define whether enhanced
carotenoid biosynthesis can initiate or modify chromoplast biogenesis in a non ripening background.

Students in the Fraser Group are exposed to a research-intensive environment with high expectations and extensive,
internationally recognised expertise across a wide range of techniques. These include stat-of-the art molecular biology and plant
metabolomics (ddPCR, LC-HRMS) as well as protein purification, analysis and in vitro assays. Support is provided to learn new
techniques, research project planning and data interpretation by four post-doctoral researchers and five post-graduate
researchers.



Machine learning techniques to identify altered sensory reactivity in real-world home environments during infancy —
Dr Emily Phillips (Centre for Brain and Cognitive Development (CBCD), Birkbeck University)

Previous prospective work has identified that altered sensory processing in early infancy predicts the development of autistic and/or ADHD
traits in childhood. For example, infants who later receive an autism diagnosis show reduced habituation to basic sensory stimuli by the age
of 8 to 1.0 months, and corresponding overexpansion of posterior sensory cortices of the brain.

Question: Does auditory complexity associate with increased physiological arousal in real-world home environments during infancy?
Importance: Altered physiological reactivity to changes in sensory stimulation are well-documented among children diagnosed with
neurodevelopmental conditions, including autism and ADHD. Differences in sensory reactivity can significantly impact children’s
experience at school, and other aspects of their everyday functioning. Identifying whether sensory difficulties emerge in early infancy is
therefore important to detecting children with neurodevelopmental difficulties and developing interventions to support them and their
families. All previous research has, however, been conducted in isolated experiments that measure infants’ physiological responses to
controlled bursts of auditory noise. It is unknown, therefore, whether altered physiological reactivity in fast-changing, real-world
environments associates with later neurodevelopmental difficulties. Understanding this is important to developing targeted
interventions. This research placement will use machine-learning methods to quantify physiological reactivity to auditory complexity in
naturalistic settings.

The student will analyse naturalistic data collected by STAARS-Phasey at the CBCD (PI, Prof. Emily Jones). These data sets include day-
long physiological recordings collected with wearable devices from 10-14-month-old infants with a family history of autism and/or
ADHD. The devices involve time-synchronised microphones, cameras, ECG monitors, proximity sensors, decibel sound meters, and
GPS. Based on current data collection (2-3 per week), a sample of ~50 should be collected by the beginning of June.

First, the student will test the precision and accuracy of the PANNs (Pre-trained Audio Neural Networks) model for auditory pattern
recognition by hand-coding the microphone data and comparing this to the PANNs outputs. If model accuracy is low, the student will
work with Dr. Emilly Phillips to retrain the model.

Second, the student will extract a measure of auditory complexity by computing the number of sounds occurring in 30s windows. Third,
the student will be trained to compute a measure of physiological arousal from the ECG data and test whether periods of increased
auditory complexity associate with increased infant physiological arousal. Finally, the student will examine whether increased sensory
reactivity associates with caregiver ratings of autistic traits.

The student will: 1) develop skills in applying machine-learning methods to analyse large, real-world data recordings; 2) learn how
to analyse physiological data collected from children; 3) further their understanding of sensory processing in early development,
as well as the challenges involved in using naturalistic data recordings to measure sensory reactivity. The student will also be
provided with networking opportunities to support their future career goals by attending weekly seminars at the CBCD and
presenting work at bi-weekly lab meetings.



How do repressive transcription factors quench transcriptional activation to direct cell differentiation? — Dr Jack
Williams (Laboratory for Molecular Cell Biology, University College London)

Repressive transcription factors have been proposed to function by evicting activating transcription factors from enhancers, blocking
activating co-factors, or interfering with the transcriptional machinery directly. Repressors have critical roles in development, for example
the developing spinal cord, yet how exactly they exert their repressive function on the molecular level is not clear.

Scientific Question:

Through what co-factors do transcriptional repressors quench the function of activating transcription factors at cis-regulatory elements
to drive cell differentiation and tissue patterning in the developing spinal cord?

Importance:

Repressive transcription factors are equally important to activating transcription factors in directing cell differentiation during
development, yet they are comparatively understudied. The key repressive transcription factors driving cell fate decisions in the neural
tube bind to the same cis-requlatory elements as and repress the function of the pan-neural activator SOX2, but how exactly they do
this is not known. Discovering the proteins through which they exert their repressive function is essential if we are to understand the
consequences of mutations in repressors, and design synthetic CREs with cell-type specific activity in regenerative medicine.

Experimental Approach:

Tissue culture training and neural progenitor differentiation (Week 1-2):

Training in tissue culture and handling of mouse embryonic stem cells.

Differentiation of mouse embryonic stem cells into neural progenitors of different subtypes using different signaling conditions.

Non-cross-linked IP-MS of neural repressors (Week 3-5):

Key Experiment: Co-immunoprecipitations of key neural repressors followed by mass spectrometry (MS) identification of binding
partners with the UCL Mass Spectrometry Science Technology platform.

Analysis of interacting proteins (filtering for significant interactors, enrichment and pathway analysis, identification of biologically
interesting binding partners).

Cross-linking IP-MS of neural repressors (Week 6-8):

Key Experiment: Cross-linked co-immunoprecipitations (following the RIME protocol) of key neural repressors followed by MS
identification of binding partners with the UCL Mass Spectrometry Science Technology platform.
Analysis of interacting proteins as for non-cross-linked IP-MS.

Final analysis and write-up (Week 8):

Comparison of non-crosslinked vs. cross-linked IP-MS interactomes for differences in background and identified proteins.
Analysis and interpretation of binding partner overlap: between repressors of the same family (NKX6.1 and NKX2.2) and different (e.g.
homeobox or bHLH factors).

Key analysis: Identification of disordered regions in TFs/cofactors using IUPred3 followed by constrained docking simulations using
HADDOCK and interaction modelling with AlphaFold Multimer.

The student will join a dynamic interdisciplinary research group which uses cutting edge techniques to study how cells
differentiate in time and space during development. The student will contribute to a larger research program trying to understand
the function of repressors in development, as such their work may lead to authorship on a peer-reviewed paper. The student will
gain experience in mouse embryonic stem cell tissue culture (and differentiation, protein co-immunoprecipitation and
bioinformatics. These skills will help to prepare them for future interdisciplinary research projects.



Does exercise improve mental and physical health by regulation of the stress response? - Dr Matthew Sherwood
(Clinical Pharmacology and Precision Medicine, Queen Mary University of London)

Our group has defined how stress-response mechanisms, particularly immune and neuroendocrine pathways, shape mental and physical
health outcomes. We have shown that stress is likely causally linked to immune dysregulation and impaired glucocorticoid signalling, which
are in turn associated with cardiometabolic impairment.

We want to understand how exercise helps the body cope with stress, and whether this improves both mental and physical health. We
will study key stress-response systems, especially the immune system (inflammation), hormone signalling (the HPA axis), and the
blood-brain barrier (BBB), which protects the brain. When stress responses are not working well, these systems can become disrupted
and may affect health throughout the whole body. We will use depression as a case study of altered stress response, but the main aim is
broader: to identify the biological pathways through which exercise supports healthier stress regulation.

This question aligns with BBSRC's priority to understand the “healthy system” and the factors that maintain health and wellness under
stress across the lifecourse, including mechanisms underpinning both mental and physical health. Stress biology is a strong candidate
mechanism linking reduced healthspan to multimorbidity, because chronic inflammation, HPA-axis dysregulation and glucocorticoid
resistance are implicated in both poor mental health and cardiometabolic impairment. Exercise is one of the most scalable interventions
for improving healthspan, but its mechanistic effects on stress-responsive neuroimmune and neurovascular pathways remain poorly
defined. Identifying these mechanisms could inform stratified, biology-led prevention and intervention strategies.

The student will use both computational data analysis and lab-based experiments. First, they will analyse an existing protein dataset
from more than 60 individuals who took part in an exercise study (aerobic exercise or stretching/relaxation). They will look at a set of
markers linked to stress, inflammation, and brain protection to see how they change with exercise. Depression will be used as a useful
model for comparing different stress-response patterns. Second, the student will test a small number of key markers in the lab using
standard ELISA methods (MMP7, MMPg). The project is realistic for 8 weeks because the proteomic dataset and plasma samples are
already prepared and frozen, and the lab work is not dependent on the data analysis (as we have pre-determined markers that can be
assessed by ELISA, if needed). Computational data analysis can be performed remotely if required.

The student will gain hands-on experience analysing proteomic data in R and interpreting findings with accessible bioinformatics
tools to map results to biological pathways. In the lab, they will develop core practical skills, including planning, running, and
analysing ELISA assays, as well as maintaining accurate records in an eLab book. The project will also build confidence in
communication, as the student will present their findings to the lab group in their final week. The project has been designed to
provide a well-rounded experience that prepares the student for a career in research.



Establishing WNT-pathway receptor FZD3 protein dynamics in pancreatic progenitors - Dr Nienke Willemsen (Centre
for Gene Therapy & Regenerative Medicine (CGTRM), King’s College London)

Pancreatic progenitor to beta cell development is tightly requlated by protein networks. The Sancho lab previously showed the deubiquitase
USPy is essential in ensuring efficient beta cell differentiation (Manea et al. 2023). We have identified FZD3 as a possible interactor of USP7
(unpublished). FZD3 is part of the non-canonical WNT pathway and could play a role in beta cell differentiation.

The Scientific Question
The research question of this project is: How and why does USP7 interact with FZD3 in pancreatic progenitors?
Why is it important?

Type 1 diabetes (T1D) is a chronic, incurable disease characterized by autoimmune destruction of pancreatic beta cells, resulting in
absolute insulin deficiency. Since the discovery of insulin over a century ago, insulin administration remains the primary therapy for Ta1D
and insulin-dependent type 2 diabetes. Recent advances have explored cell replacement strategies, including stem cell-derived
pancreatic islets. However, the therapeutic potential is limited by inefficient differentiation of induced pluripotent stem cells to
functional, mature beta cells. This could be resolved by an improved understanding of beta cell differentiation mechanisms.

WNT pathways play crucial roles in pancreas development. Recently, the non-canonical Wnt receptor FZD3 was shown to be key in
endocrine progenitor to beta cell differentiation. Understanding the regulation of FZD3 could provide insight into the role of WNT
pathways in beta cell development. In our lab, we identified USP7 as a possible interactor of FZD3. As USP7 can regulate protein
degradation rate, this could play an important role in FZD3/WNT dynamics. The findings of this project will improve our understanding
of beta cell differentiation.

Experimental Approach
The project will be divided into 2 aims.
1. Determining the effects of USP7 modulation on FZD3 protein levels.

The student will use HEK293T cells overexpressing USP7 and/or FZD3 using plasmids previously generated in the lab. USP7-FZD3
interaction will be assessed by immunoprecipitation experiments. FZD3 protein stability levels will be examined using cycloheximide
chase experiments, and the effects of USP7 overexpression and USP7 inhibition on FZD3 protein degradation will be analysed.
Techniques: cell culture, plasmid production, cell transfection, immunoprecipitation, western blot.

2. Determining the effects of USP7 on FZD3 in pancreatic progenitors.

The student will use pancreatic progenitor organoids and overexpress USP7 and/or FZD3. Protein localization and abundance will be
assessed by immunofluorescence microscopy.
(Additional) techniques: organoid cell culture, immunofluorescence microscopy

The student’s work will help us identify the interaction between two key proteins in pancreatic progenitors. This will improve our
knowledge of molecular pathways in beta cell differentiation. By using cell culture and biochemical techniques, the student will
provide a foundation for the continuation of the project. Their data can be used by other people in the lab to inform future
experiments.



