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BAMBER Jeff EOI 2021 - ICR 

Project title: Theragnostic Development of Acoustic Cluster Therapy in Relation to 
Tumour Desmoplasia 

Project Summary: 

Only a tiny fraction of the administered dose of most anti-cancer drugs accumulates in 
cancerous tissue, the rest being taken up all over the body. Highly desmoplastic tumours 
such as pancreatic and (some) breast cancers exacerbate this problem with a dense 
fibrous stroma which further impedes drug delivery with mechanical compression that can 
also cause drug resistance. This severely limits the clinical utility of chemotherapy, either 
because dose must be restricted, or treatment terminated, before a cure is achieved.  

Acoustic cluster therapy is a novel technology that employs diagnostic ultrasound 
localisation and activation of intravenously injected microdroplet-microbubble clusters, to 
generate highly localised biomechanical effects which enhance the delivery to tumours of 
any co-injected drug. To date, preclinical studies of this concept with six different tumour 
model/drug combinations have demonstrated extraordinarily pronounced improvement in 
tumour therapeutic benefit, over the use of drugs alone. This success has led us to a 
clinical trial in which acoustic cluster therapy is combined with standard-of-care 
chemotherapy for treatment of hepatic metastases.  

The aim of this project is to extend our work on acoustic cluster therapy, preclinically and 
as part of the ongoing clinical trial, to explore baseline acoustic cluster imaging biomarkers 
in relation to genomics for the prediction of success of chemotherapy with and without 
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acoustic cluster therapy. Preclinically, it will also explore the application of acoustic cluster 
therapy for overcoming treatment resistance in highly desmoplastic tumours of unmet 
need (some breast, pancreatic etc.), using desmoplastic small-round-cell tumour 
(DSRCT), a soft-tissue sarcoma and itself a tumour of unmet need, as a model for this 
form of drug-resistant phenotype. The preclinical work will use a novel model of DSRCT 
that recapitulates its stromal and drug-resistance characteristics. 

This is a convergence science project that aligns to the strategic themes of increasing the 
precision of cancer treatment, and therapy monitoring.  

Supervisory Team:  

 Prof. Jeff Bamber, Physicist, Institute of Cancer Research (ICR) and Royal Marsden 
NHS Foundation Trust (RM) 

 Prof. Janet Shipley, Division of Molecular Pathology, ICR. 

 Prof. Udai Banerji, Consultant oncologist, drug development specialist, RM 

 Prof. Robin Jones, Consultant oncologist, sarcoma specialist, RM. 

 Clinical Specialities: Oncology, radiology, surgery 
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BEVAN Charlotte EOI 2021 - Imperial 

Project title: Overcoming resistance: Remodelling the Prostate Cancer Microenvironment 
using Synthetic Cells 

Project Summary: 

Prostate cancer (PC) is the most commonly diagnosed and second-most lethal cancer 
diagnosed in UK men, with treatments for inoperable (or recurrent), therapy-resistant PC 
being the major clinical need. Although hormonal therapies are initially effective, 
progression to life-threatening castrate-resistant prostate cancer (CRPC) inevitably occurs.   
The PC tumour microenvironment acts in different ways to drive drug resistance, acting as 
a fibrotic mechanical barrier that prevents the penetration of drugs into the tumour. This 
high intratumoral pressure also results in a hypoxic tumour phenotype and reduced 
infiltration of T-cells, further driving drug resistance. Targeting the PC tumour 
microenvironment could therefore not only improve the performance of approved small 
molecule therapies (e.g. docetaxel) but synergise with promising immunotherapies such as 
checkpoint inhibitors that have to date shown limited effectiveness in CRPC.  This 
multidisciplinary project aims to develop a new approach to treat CRPC by engineering a 
novel synthetic cell medicine that remodels the tumour microenvironment. This approach 
exploits enzyme overexpression specific to the PC microenvironment to selectively 
activate synthetic cells, leading to release of remodelling compounds into the 
microenvironment that reduce tumour fibrosis. This in turn reduces intratumoral pressure, 
increasing the penetration of therapeutics throughout the tumour and priming the tumour 
for further clinical intervention.   This project offers a unique opportunity to develop a 
detailed understanding of both cancer biology (with a focus on the tumour 
microenvironment) and microfluidic engineering of advanced drug delivery systems. 
During the project, the fellow will help develop a variety of in vitro, ex vivo and potentially in 
vivo microenvironment models to test the effects of various remodelling approaches on 
microenvironment mechanics, signalling and/or immunosuppression. In addition, the fellow 
will learn how to design, build and test microfluidic devices as a platform to undertake 
high-throughput synthetic cell engineering. This will drive translation, facilitating future 
studies on synthetic cell pharmacokinetics/pharmacodynamics (PET/MRI imaging) and 
triggered-release behaviour across the developed microenvironment models.   

 

Supervisory Team:  

Prof Charlotte Bevan (Imperial) 

Prof Oscar Ces (Imperial) 

Dr James Hindley (Imperial) 

Prof Johann de Bono (ICR) 
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BRUNA Alejandra EOI 2021  - ICR 

Project title: Mechanisms of non-genetic evolution to therapy in solid paediatric cancer 

Project Summary: 

Recently, the role of genetic evolution as a sole driver of cancer progression is intensely 
debated with new evidence indicating a major role for cell plasticity and epigenetic rewiring 
in therapeutic resistance, bringing into sharp focus non-genetic mechanisms of evolution. 
We hypothesize that non-genetic evolutionary processes are particularly relevant in 
paediatric cancer, where tumours are developmentally imprinted restricting genomic 
evolution and most alterations occur in the context of lineage-derived programmatic 
epigenetic events reminiscent of their cell of origin. However, little is known about how 
evolutionary and selective mechanisms operate within/interact with and/or replay 
developmental programmes to drive progression of malignancy or treatment resistance. 
Significantly, this (restricted) cell plasticity is likely to limit the spectrum of evolutionary 
pathways tolerated within progressing childhood cancers. Therefore, identifying the 
molecular mechanisms shaping evolution may present a recipe for therapeutic 
susceptibilities which could turn into superior therapeutic responses and these could more 
easily be predicted/anticipated. This highlights a potential by which single-cell-omics and 
lineage tracing experiments could be used to identify and target mechanisms driving 
evolution and adaptation in progressing childhood tumours.    We aim to; O1/ explore the 
evolutionary principles driving the evolution to treatment at a single cell read-out in novel 
organoid systems from patient’s derived embryonic paediatric cancers (hepatoblastoma 
and neuroblastoma). We will use single-cell barcoded organoid culture systems to identify 
cell state-cell fate decisions and choices of evolutionary trajectories activated during the 
onset of therapy resistance; O2/ identify epigenetic mechanisms driving evolution under 
similar therapy stress. We will use chromatin landscape configurations and functional 
approaches, including screens, to identify and validate the events regulating non-genetic 
evolutionary processes; O3/ validation of improved combination therapies. We will 
evaluate promising mechanistically targeting evolution strategies obtained from O1-2 in 
genetically-defined, PDXs and implanted organoid systems in vivo to develop robust data 
on the efficacy of approaches   

Supervisory Team:  

Dr Alejandra Bruna (ICR) 

Prof Darryl Overby (Imperial) 
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CHESLER Louis EOI 2021 - ICR 

Project title: Development of N-myristoyltransferase inhibitors as a novel breakthrough 
treatment of MYC-driven childhood cancers 

Project Summary: 

Aberrant activity of the MYC family of transcription factors (cMYC and MYCN) is a driver of 
poor clinical outcome and resistance to chemotherapy in paediatric brain and solid 
tumours (i.e. medulloblastoma and neuroblastoma). Targeting of MYC has proven very 
challenging, and an alternative approach is to identify druggable vulnerabilities in cells with 
aberrant MYC status.   The Chesler laboratory at ICR is a world leader in the generation 
and characterization of mouse models of MYC hyper-activation for the discovery and 
validation of small-molecule therapeutics.  Recently, the group of Prof. Ed Tate at ICL has 
discovered that N-myristoyltransferase (NMT) is a novel synthetic lethal target in high-
MYC/MYCN cancers. NMT catalyses N-myristoylation, the co-translational and irreversible 
attachment of a C14 fatty acid (myristate) to the N-terminal glycine of specific protein 
substrates. This discovery has led to the development of proprietary ultrapotent 
(picomolar), orally bioavailable dual human NMT1/2 inhibitors, with excellent PK and 
selectivity, which have shown exceptional efficacy in in vivo models of MYC-deregulated 
cancer [1].  The Tate and Chesler labs are currently engaged in a joint project to 
understand the mode of action of NMT inhibitors in MYCN deregulated cancers, using 
advanced chemoproteomics approaches to identify effector substrates synergising with the 
oncogenic activity of MYCN and cause synthetic lethality.   The candidate will join this 
collaborative work by translating in vitro findings to mouse models and patient-derived 
MYC-driven neuroblastoma and medulloblastoma models subjected to NMT inhibitors. The 
study will uncover molecular biomarkers to guide patient selection and it will open 
opportunities for combination therapies. These findings will inform early clinical trial design 
led by Myricx, a start-up born from a partnership between Imperial College London (under 
the leadership of Prof. Tate) and the Francis Crick Institute. The candidate will thus have a 
unique opportunity to contribute to “bench to bedside” translation of a first time in human 
drug target offering a new therapeutic option for children with aggressive cancers.   

1. https://www.biorxiv.org/content/10.1101/2021.03.20.436222v1.   

 

Supervisory Team:  

Prof Louis Chesler (ICR) 

Prof Edward Tate (Imperial) 

Dr Chiara Gorrini (ICR)
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DOWNS Jessica EOI 2021 - ICR 

Project title: Development of single domain antibodies for use as biomarkers of replication 
stress 

Project Summary: 

Replication stress (RS) is a common feature of cancer cells, which can result in their 
dependence on replication stress responses.  This leads to vulnerability to inhibitors of key 
regulators of these responses, such as ATR and CHK1.  In addition, upregulation of RS 
responses in cells can lead to radioresistance.  Therefore, there is a clinical need for 
biomarkers that can measure RS in cancer samples in order to guide therapeutic choices, 
but effective and robust RS biomarkers are currently not available.      A strong candidate 
for a biomarker of RS in cancer cells is POLD3.  POLD3 is a component of the replicative 
lagging strand polymerase (Pol ), and plays a central role in responding to RS as a 
component of both break induced replication (BIR) and translesion synthesis (TLS) 
pathways. Overexpression of this subunit is a compensatory mechanism for coping with 
RS, and consequently, POLD3 levels have been used as an indicator of RS.  
Unsurprisingly, the gene encoding POLD3 is frequently amplified in cancer.  In addition to 
POLD3, other indicators of RS have been described, such as overexpression of Cyclin E, 
ATM deficiency and increased levels of phosphorylated RPA and KAP1.  These will 
provide both risk mitigation strategies and additional candidates for combinatorial target 
biomarker development.     Single domain (dAbs) or single chain Fv (scFv) antibody 
fragments are able to circumvent many of the limitations of traditional antibodies and 
provide a robust, cost-effective, and reproducible approach to biomarker detection.  They 
also offer the potential to engineer and evaluate different detection strategies in order to 
maximise sensitivity and specificity. In this project, we propose to make use of this 
powerful technology to generate dAbs or scFv against markers of RS and to develop 
protein engineering strategies to elaborate a robust assay for use in the clinic as a 
predictive biomarker of RS in tumours.     

 

Supervisory Team:  

Prof Jessica Downs (ICR) 

Prof Terry Rabbitts (ICR) 

Prof Chris Lord (ICR) 

Prof Kevin Harrington (ICR)
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EELES Ros EOI 2021 - ICR 

Project title: Genomic analysis and correlation with clinical trial data in prostate cancer  

Project Summary: 

Our Oncogenetics Team at The Institute of Cancer Research leads internationally on 
genetic studies in prostate cancer development and disease behaviour and we have 500 
publications. 

The aim of this proposal is to correlate germline and somatic genetic mutations with 
prostate cancer clinical trial data of screening and treatment. This will inform precision 
medicine in the prostate cancer early detection and treatment pathway and builds on our 
previous work, much of it funded by CRUK. 

There is evidence for genetic predisposition to prostate cancer. Our team has found over 
75% of the currently known genetic variants which increase prostate cancer risk. These 
are composed of both common (present in >5% of individuals) and rare variants. The 
former can be used to risk stratify populations and the latter are often associated with 
aggressive disease. 

The common variants modify the disease risk associated with rare variants and overall 
risks from both types of variation can be a > 50% risk of prostate cancer lifetime. We have 
also amassed an international collection of whole genome sequences with associated 
transcriptome and methylome data from 2000 prostate tumours – the pan prostate cancer 
group (PPCG:panprostate.org). We have formed a prostate cancer trial network to 
collaborate with established trials in prostate cancer screening and treatment which will 
enable genetic mutation spectra identified from our common and rare variant discovery 
work to be examined in clinical trial datasets. 

This project proposes to 

(i)  risk stratify populations and identify men at higher genetic risk of prostate cancer 

(ii) correlate results from (i) with trial outcome data from targeted screening and treatment 
trials. 

Examples of our publications in gene discovery and application to clinical trial data are 
shown in the references. 

Strategic areas 

● Increasing the precision of cancer treatments (including systemic therapies, radiotherapy 
and surgery) 

● Decreasing the overall burden of cancer (including early detection approaches) 

● Data-driven healthcare 
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Supervisory Team:  

Prof R Eeles (ICR) 

Dr Z Kote-Jarai (ICR) 

 

Clinical Specialities 

Clinical Oncology or Medical Oncology 
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JAMES Nick, HAFEEZ Shaista EOI 2021 - ICR 

Project title: MRI directed diagnosis and radiotherapy response assessment for bladder 
cancer  

Project Summary: 

Quantitative MRI can provide biological information of tissue characteristics 
complementary to conventional anatomical imaging. The ability to characterise the 
biological features of bladder cancer supports further exploration as a prognostic and 
predictive tool. This PhD project will investigate the quantitative application of MRI to 
inform diagnosis, radiotherapy adaption, and radiotherapy response and the links to the 
underlying biology via our lab programme in Chelsea.     The current diagnostic pathway 
for bladder cancer is dominated by patients having a transurethral resection of the bladder 
tumour (TURBT). This highly invasive technique has significant disadvantages for those 
with muscle invasive bladder cancer. We hypothesise that MRI can successfully replace 
TURBT and this is being tested in the BladderPath Trial (ISRCTN 35296862). Using data 
from the BladderPath Trial and IDEAL MRI substudy (NCT01124682) we will develop MRI-
derived quantitative risk stratification to inform standardised reporting criterion for bladder 
cancer.     Of particular relevance, diffusion-weighted MRI (DW-MRI) can identify early 
change both in tumour and normal tissue during radiotherapy. It provides a completely 
non-invasive measurement of the apparent diffusion coefficient (ADC) of water within 
tissues, a surrogate imaging biomarker of cell kill following treatment. Monitoring DW-MRI 
changes during treatment may provide early identification of non-responders and those 
most likely to experience radiotherapy related toxicity.     We will use longitudinal MRI data 
acquired during radiotherapy on both the diagnostic scanners (RADIO ISRCTN43698103 
and IDEAL Trials) and on the MR-Linac (PERMIT NCT03727698, PRIMER NCT02973828, 
and MOMENTUM NCT04075305 Trials) to identify biological signal change to support 
decision making tools for intervention and inform radiotherapy adaption based on both 
tumour and normal tissue change.     Follow-up after radiotherapy is reliant on cystoscopy. 
We aim to demonstrate that imaging biomarkers can identify effective treatment response 
correlated to pathological outcomes, survival and long-term bladder preservation rates. 
This information will be used personalise non-invasive patient follow-up schedules. The 
PhD will be closely linked to our programme of research into bladder cancer biology based 
in Chelsea as well as the Physics based work in Sutton. 

 

Supervisory Team:  

Dr Shaista Hafeez  (ICR) 

Dr Matthew Blackledge (ICR) 

Prof Nick James (ICR)
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HUANG Paul EOI 2021 - ICR 

Project title: Developing biomarkers for improving pre-operative therapy in high-risk soft 
tissue sarcoma 

Project Summary: 

Soft tissue sarcomas (STS) are a group of uncommon mesenchymal cancers for which 
surgery is the standard treatment for localised disease. Despite optimal management of 
localised disease, ~50% of patients develop local and distant metastatic relapse leading to 
poor outcomes.  Pre-operative or neoadjuvant chemotherapy (NCT) offers the potential to 
improve long-term survival but the lack of biomarkers to predict NCT response is a major 
unmet need and a key barrier to improving cure rates in high-risk STS. Leveraging on a 
collaboration between the Division of Molecular Pathology at the ICR and the Sarcoma 
Unit at the Royal Marsden (RM), this multidisciplinary project seeks to utilise multi-omic 
profiling to identify biomarkers to improve precision NCT in these diseases. In this project, 
the successful candidate will undertake molecular profiling analysis (e.g. transcriptomics, 
proteomics and immune profiling) of serial pre- and post-NCT tissue from the RM and a 
network of national/international high volume tertiary sarcoma centres (Birmingham, 
Glasgow, Milan and Seville) to investigate the dynamic evolution of STS tumours and the 
biological processes impacting response to NCT. By integrating molecular profiling data 
with other clinical parameters such as radiomics and digital pathology using machine 
learning approaches, this project has the potential to discover next generation predictive 
biomarkers for NCT response. The outcomes of this project will fuel potentially practice 
changing discoveries and new therapies to achieve the goal of delivering an individualised 
approach to the management of high-risk STS. The successful candidate will be jointly 
supervised by Dr Paul Huang (Team Leader, Division of Molecular Pathology, ICR), Prof 
Robin Jones (Head, Royal Marsden Sarcoma Unit), and Dr Khin Thway (Consultant 
Histopathologist, Royal Marsden Sarcoma Unit). 

 

Supervisory Team:  

Dr Paul Huang  (ICR) 

Prof Robin Jones (RMH)
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MEIER Pascal EOI 2021 - ICR 

Project title: Targeting Inhibitor of Apoptosis proteins to stimulate immune-based 
therapeutic approaches to Breast Cancer 

Project Summary: 

The aim of this study is to use small pharmacological inhibitors of IAPs (SMAC mimetics) 
to trigger immunogenic cell death of cancer cells, and boost immune-based anti-cancer 
therapies. In particular, the CRF will use the clinical compound Tolinapant (ASTX660) to 
study the therapeutic benefit of inactivating XIAP, cIAP1 and cIAP2 in combination with 
Pembrolizumab and other drug combinations. The CRF will use state-of-the art mouse 
models of triple negative breast cancer (Brca1-/- p53-/- ) as well as paired blood & tissue 
samples from patients enrolled in the ASTEROID trial. This will establish whether 
Tolinapant/Pembrolizumab combinations trigger an immunogenic response, and why this 
is or isn’t achieved, and what other combinations might be more beneficial. 

 

Supervisory Team:  

Prof Pascal Meier (ICR) 

Prof Johann De Bono (ICR) 

Dr Juanita Lopez (ICR)
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TURAJLIC Samra EOI 2021 – RMH, ICR, Crick 

Project title: Deciphering cancer evolution through representative sequencing 

Project Summary:  

While 100s-1000s of solid tumours have been profiled to date, a fundamental under-
sampling bias is inherent in current methodologies. Existing clinical and research protocols 
respectively sample ~0.0005% and ~2.0% of the total tumour mass, creating a sampling 
bias which impacts both fundamental insights into clonal dynamics and tissue-based 
biomarkers. Working with an industry partner we have developed a novel tumour sampling 
methodology that would address both these issues.  Representative Sequencing (Rep-
Seq) protocol comprises homogenisation of all residual tumour material not taken for 
pathology (material which is otherwise treated as waste and destroyed) into a well-mixed 
solution, coupled with next generation sequencing. In a pilot exercise this approach 
accurately captures clonal dynamics as shown in our recent publication 
(https://www.cell.com/cell-reports/pdf/S2211-1247(20)30460-5.pdf). We have set up a 
prospective study (HoLST-F), https://clinicaltrials.gov/ct2/show/NCT03832062), which will 
recruit 500 tumours across breast, colorectal, gastric, pancreatic, ovarian and renal 
cancers, as well as sarcomas and melanomas to explore clonal dynamics and tumour 
microenvironment, as the driving source of selection. The recruitment is already underway.     
The candidate will be based in a multi-disciplinary team of cancer evolutionary biologists 
and translational research clinicians concerned with both basic evolutionary principles and 
application of evolutionary rules in the clinic. There will be an opportunity to train in both 
dry and wet lab aspects. We collaborate nationally and internationally and there will be 
ample opportunities for training at the ICR, Crick and with our pharma partner Roche.  

 

Supervisory Team:  

Dr Samra Turajlic (RMH/ICR/Crick) 

Dr Kevin Litchfield (Crick) 

Professor James Larkin (RMH/ICR) 

Dr Nelson Alexander (Roche)   

 

 

 


