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Career History 

MBPhD 1991- 1999: PhD Viral Cyclin Evasion of Cell Cycle Control Mechanisms (1998)   
University of London Nic Jones Imperial Cancer Research Fund  
1999- 2003: Junior doctor training London Hospitals in Cardiology (Hammersmith 
hospital), Neurology (Queen Square) Oncology (Royal Marsden) and General Medicine 
(Newham General Hospital)  
2003- 2008: MRC Clinician Scientist Fellowship CRUK London Research Institute with 
Julian Downward  
2008- 2013: Junior Group Leader of Translational Cancer Therapeutics Laboratory CRUK 
London Research Institute 
2003- 2008: Medical oncology training Royal Marsden Hospital  
2008- 2011: Honorary consultant oncologist Royal Marsden Hospital  
2011- present: Chair in Personalised Cancer and Thoracic Medicine UCL Hospitals and 
UCL Cancer Institute  
2013- Present: Senior Group Leader Francis Crick Institute  
2016- Present: Royal Society Napier Professor in Cancer Medicine  
2017- Present: CRUK Chief Clinician  

Major Awards, Honours and Prizes  

1. Pontecorvo PhD thesis Prize 1998  
2. Graham Bull prize in Clinical Science, Royal College of Physicians (2013)  
3. Stand Up 2 Cancer Laura Ziskin Translational Cancer Research Prize (2015)  
4. GlaxoSmithKline Prize, Biochemical Society in recognition of distinguished research 

leading to new advances in medical science (2016)  
5. Royal Society Napier Research Professorship (2016-2026)  
6. San Salvatore Prize for Cancer Research, Lugano. (2017)  
7. Ellison-Cliffe Medal and Lecture, Royal Society of Medicine (2017)  
8. Cancer Research UK Translational Research Prize (2017)  
9. Massachusetts General Hospital, Jonathan Kraft Prize for Excellence in Cancer 

Research (May 2018)  
10. Gordon Hamilton Fairley Medal and Lecture (June 2018)  
11. International Association for the Study of Lung Cancer (IASLC) Paul A. Bunn Scientific 

Award for scientific achievements in lung cancer (Sept 2018)  
12. European Society for Medical Oncology (ESMO) Translational Research Prize (Sept 

2019)  
13. Addario Lung Cancer Foundation Award and Lectureship, International Lung Cancer 

Congress (July 2020).  
 

Fellowships of Academic Institutions  
14. Fellow of the Royal College of Physicians (FRCP) 2011  
15. Fellow of the European Academy of Cancer Sciences 2013  



 

Lab Name Cancer Evolution and Genome Instability Laboratory 

Research programme and achievements 

The laboratory’s goals are to address the causes and consequences of tumour evolution 
in the context of the clinical challenges of cancer drug resistance. The group has focused 
on deciphering drivers of intercellular heterogeneity precipitating intratumour 
heterogeneity and its impact upon cancer evolution and drug resistance in the clinical 
setting.   
  
Through the longitudinal cancer evolution program, TRACERx, the laboratory has 
contributed to an understanding of tumour branched evolution and selection, the role of 
DNA replication stress, APOBEC mutagenesis, HLA loss of heterozygosity, chromosomal 
instability, genome doubling events and cancer cytotoxic drugs as key factors contributing 
to cancer subclonal evolution. We have found that chromosomal instability, rather than 
point mutational diversity, is associated with rapid disease progression and widespread 
dissemination in both non-small cell lung cancer and renal cancer. We have developed 
new publicly available tools to decipher tumour mutational signatures and HLA Loss of 
heterozygosity events and their impact upon immune evasion from cancer exome 
datasets. We have identified mechanisms contributing to the tolerance and initiation of 

16. Fellow of the Academy of Medical Sciences (FMedSci) 2015  
17. Elected member of EMBO 2017  
18. Fellow of the Royal Society (FRS) 2018  
19. Fellow of the Association of American Cancer Research (FAACR) 2020  

Membership of external committees, editorial boards, review panels, SABs etc 

Committees  
CRUK Clinical research committee and CRUK Science Committee ex officio member  
American Association for Cancer Research Board of Directors  
Journals  
Cell Editorial Board Member  
Cancer Cell Scientific Advisory Board member  
Cancer Discovery Scientific Editor  
Annals of Oncology Associate editor and editorial board member  
PLOS Medicine Editorial Board Member  
Nature Reviews Clinical Oncology Advisory Board Member  
Scientific Advisory Boards 2013-present  
Gurdon Institute Scientific Advisory Board 2019-present  
Editorial Board Cold Spring Harbor Molecular Case Studies, Annals of Oncology, BBA 
reviews in Cancer and Cancer Discovery.   
Chair of CRUK Experimental Medicine Review Panel (2015-2019), Member of CRUK 
Clinical Research  
Committee, Member of CRUK Science Committee (2015-present).  
Novartis Global Advisory Board member 2016-2017  
Genentech Global Advisory Board member 2018  
Grail scientific advisory board member  
Founder of Achilles Therapeutics   



chromosomal instability and genome doubling in cancers, and described how these large-
scale genomic events are subject to selection and parallel evolution in solid tumours. We 
have developed bespoke approaches to detect and monitor tumour branched evolution 
following surgery through circulating tumour DNA analysis (ctDNA) leading to novel 
adjuvant clinical trial platforms to target minimal residual disease (MRD) in lung cancer 
that have been adopted into global clinical trials through a $300m clinical trials 
programme funded by Astrazeneca.   
  
The laboratory is deriving approaches to limit cancer evolution through the targeting of 
multiple clonal events; we have found evidence for the importance of CD8+ cytotoxic T 
cells that recognise clonal neoantigens as mediators of immune surveillance, tumour 
control and immunotherapy response. This has led to a Crick spin-out company, Achilles 
Therapeutics (Wellcome Trust/Syncona; $150m series A and B funding), focused on the 
detection, expansion and therapeutic delivery of adoptive T cell therapies to patients, by 
targeting multiple clonal neoantigens in lung cancer and melanoma. In 2020, this resulted 
in the initiation of two first in man Phase 1 clinical trials.   
  
Over the next five years we aim to identify tumour microenvironmental constraints to 
tumour evolution and mechanisms of immune escape, immune checkpoint inhibitor and 
drug resistance and subclonal cancer evolution. We plan to investigate the mechanistic 
basis for the selection of subclones during evolution that precipitate metastatic 
dissemination in hundreds of patients from TRACERx and the PEACE autopsy 
programmes. Finally, we are taking our discovery research findings into clinical trials 
where we will test these novel diagnostic MRD strategies and therapeutic approaches 
with neoantigen reactive T cells targeting multiple clonal antigens to attempt to delay 
resistance and improve survival.  

 

Research outputs 

Jamal-Hanjani M et al. (2017) Tracking the evolution of non-small-cell lung cancer. 
New England Journal of Medicine 376, 2109 – 2121. DOI: 10.1056/NEJMoa1616288. 
This work evaluates the relationship between intratumour heterogeneity of single 
nucleotide variants and somatic copy number aberrations and recurrence free survival in 
non-small cell lung cancer. Diversity of chromosome number or structure rather than 
single nucleotide variants is associated with poorer recurrence free survival, independent 
of tumour stage in multivariable analyses. Through subclonal copy number analyses, 
mirrored subclonal allelic imbalance is found, driving parallel evolution of chromosome 
copy number gains or losses on either the maternal or paternal chromosome in different 
regions of the same tumour.   
 
Abbosh C et al. (2017) Phylogenetic ctDNA analysis depicts early-stage lung cancer 
evolution. Nature 545, 446 – 451. DOI: 10.1038/nature22364 
This TRACERx work shows that bespoke patient-specific panels to analyse ctDNA can be 
used to monitor MRD recurrence and tumour branched evolution in the adjuvant setting in 
the absence of macroscopic disease, and that tumour Ki67 index, necrosis, squamous 
histology and FDG-PET avidity are closely associated with ctDNA release. We further 
demonstrate the limitations of ctDNA approaches for early detection as a function of 
tumour volume and cancer cell number, and show that the subclone identified in ctDNA 
prior to disease recurrence is identical to the tumour subclone identified at metastatic 
sites, permitting adjuvant MRD studies to prevent recurrence.   
 

https://doi.org/10.1056/NEJMoa1616288
https://doi.org/10.1038/nature22364


McGranahan N et al. (2016) Clonal neoantigens elicit T cell immunoreactivity and 
sensitivity to immune checkpoint blockade. Science 351 (6280), 1463 – 1469. DOI: 
10.1126/science.aaf1490  
We investigated how intratumour heterogeneity affects response to checkpoint blockade 
and how cancers might be treated based on evolutionary principles. Durable clinical 
benefit to checkpoint blockade in lung cancer and melanoma was associated with a high 
burden of clonal neoantigens; in contrast, tumours that progressed early on therapy had a 
higher burden of heterogeneous neoantigens. We could predict clonal neoantigens 
present in every tumour cell and identify immune cells that recognise them, suggesting 
that development of adoptive T cell or vaccination strategies targeting such clonal 
neoantigens might limit therapeutic escape and resistance mechanisms.  
 
McGranahan N et al. (2017) Allele-specific HLA loss and immune escape in lung 
cancer evolution. Cell 171 (6), 1259 – 1271. DOI: 10.1016/j.cell.2017.10.00 
Through an analysis of TRACERx, extended from our haplotyping analysis (reference 1), 
we developed an algorithm called LOHHLA which infers allele specific copy number 
aberrations in HLA. We find HLA loss occurs in 40% of early stage lung cancers, usually 
as a subclonal event, and is permissive for branched evolution associated with expansion 
of mutations predicted to bind the lost HLA allele.  
 
Rosenthal R et al. (2019) Neoantigen-directed immune escape in lung cancer 
evolution. Nature 567, 479 – 485. DOI: 10.1038/s41586-019-1032-7 
We analysed the first 100 TRACERx patients to unravel how escape from adaptive 
immunity occurs in non-small cell lung cancer. Immune ‘hot’ tumours, characterised by a 
brisk lymphoid infiltrate, had been selected for HLA LOH or deleterious mutations in the 
antigen presentation machinery. In contrast immune ‘cold’ tumours with an absent 
lymphoid infiltrate had lost clonal neoantigens through DNA copy number loss events. We 
found evidence for negative selection of subclones early in tumour evolution harbouring 
neoantigens in genes essential for non-small cell lung cancer viability. Patient outcome 
was worse for tumours with evidence of an immune evasion event.  
 

 
 
 
 
 

https://doi.org/10.1126/science.aaf1490
https://doi.org/10.1016/j.cell.2017.10.00
https://doi.org/10.1038/s41586-019-1032-7

