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Position 
Senior Group Leader 
Assistant Research Director 

Year joined 
(Crick or 
founder 
institute) 

2009  

Career History 

1975-78: MA, Biochemistry, Queens’ College, Cambridge  
1978-82: PhD, Molecular Virology, ICRF, Imperial College London  
1982-1985: post-doctoral training, M.I.T.  
1985-1998: Assistant, Associate, Full Professor, Yale University Depts of Molecular, Cell & 
Developmental Biology and Immunobiology  
1998- present: King’s College London, inaugural Chair, Peter Gorer Dept of 
Immunobiology, and Head of Division  
2009- present: Senior Group Leader, Head of Immunosurveillance Laboratory, CRUK-LRI 
and Francis Crick Institute [0.5 FTE]  
2010- present: Lead, Clinical Academic Grouping in Genetics, Rheumatology, Infection, 
Immunology, and Dermatology (GRIID), King’s Health Partners  
2019- present: Assistant Research Director, Francis Crick Institute  

Major Awards, Honours and Prizes  

1985: Searle Family Scholarship in Biological Sciences  
1997: William Clyde de Vane Medal, Yale University’s highest honour for teaching and 
scholarship  
1997: Phi Beta Kappa  
2002: Armroth-Wright Lecture, St Mary’s Hospital  
2004: Julius Stone Award in Investigative Dermatology  
2006: Fellowship of King’s College London  
2010: Aaron Lerner Discovery Award in Dermatology  
2014: 3rd Sir Anthony Epstein Lectureship, Bristol U  
2015: Evergrande Lectureship, Harvard U  
2017: Inaugural UK Business of Science Award  
2018: European Society for Dermatological Research Celgene Award  
2018: Charles A Janeway Jr Memorial Lectureship  
2020: Hon. Degree University of Heidelberg  
  
Elected positions:  
2002: Academy of Medical Sciences  
2005-2009: General Secretary (President) of British Society of Immunology (BSI)  
2016: Royal Society  

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



 
 

 

Lab Name Immunosurveillance Laboratory 

Research programme and achievements 

We aim to understand the basis of vertebrate tissue immunosurveillance, focusing on the 

roles of poorly understood but highly conserved tissue-resident  T cells that fill the gap 
spatially and temporally between innate and adaptive immunity. Within this aim, we seek 
to understand the inflammatory lesions and increased incidences of cancer that emerge 

when  T cell-mediated surveillance fails. Additionally, we seek to apply our expertise 
and capabilities to expand the breadth of immunological knowledge and our 
understanding of the human immune system. We study rodents and humans according to 
which is most appropriate to the question being asked.  
  
In the quinquennium, we have:  

1. Demonstrated that epithelial cells employ hitherto poorly understood, tissue-
specific butyrophilin-like (Btnl) molecules to select and maintain signature tissue-

resident  T cell compartments, and that this system is conserved from rodents 
through humans. 

2. Demonstrated that Btnl molecules work as dimers that directly engage  T cell 

receptors (TCRs), thereby constituting long-sought  TCR ligands, and providing 
an explanation for the association of specific TCRs with specific tissues.  

3. Demonstrated that Btnl molecules engage the TCR atypically, binding specifically 

to V rather than to the  TCR CDR3 region that is the conventional site of 
antigen binding to TCRs or immunoglobulins. 

4. Demonstrated that single  TCRs can be differentially activated by engaging 
conventional adaptive ligands and “innate-like” BTNL/Btnl ligands, captured by the 
term, “adaptate” immunity. This in turn argues that local T cells can actively sense 
normality as well as stress.  

5. Demonstrated that loss-of-function in human BTNL3 and its consequent impact on 

the colonic  T cell compartment is associated with Crohn’s Disease severity  

6. Identified a tissue-resident V1-expressing compartment in human breast and 
established its association with positive outcomes in triple negative breast cancer.  

7. Developed methods for extraction and large-scale cultivation of human skin-

resident V1-expressing T cells that kill solid tumour targets: the basis for the 

Academic SAB  
2018-present: SAB, Human Immunology Project Consortium, NIH, Bethesda, USA  
2011-2016: SAB, CIRI consortium, Lyon, France  
2016-2017: Advisor to the Allen Institute, Seattle, USA  
Academic Review panels  
2014-2017: Chair, CRUK Science Committee  
2015-2017: CRUK Review Board in Immunology  
2017-2019: CRUK Scientific Executive Board  
2016-present: Editorial Advisor, BMC Immunology  
2020-present- Editorial Board, Immunotherapy Advances  
  
Commercial SAB  
2016-present: Gamma Delta Therapeutics  
2019-present: Adaptate Biotherapeutics  
2019-present; eGenesis  
2016-present: ImmunoQure AG  



 
 

establishment of Gamma Delta Therapeutics and its off-shoot Adaptate 
Biotherapeutics in which equity is co-owned by CRUK, King’s College and the 
Crick.  

8. Expanded human immune-monitoring capacities, employing them to identify 
immune signatures of adverse events following swine flu vaccination, and to 
identify a consensus immune signature of COVID-19.  

9. Expanded the immunological knowledge-base by designing and leading a high-
throughput, multicentre Infection and Immunity Immunophenotyping (3i) screen of 
530 novel single-gene mutant mouse strains that identified 140 immunoregulators 
of which 80 had never hitherto been implicated in immunology. This study also 
emphasised that immune systems should be viewed as multidimensional 
structures rather than as a collection of single parameters.  

10. Established an open-access portal wherein we deposit all our raw data pertaining 
to human and mouse immunophenotyping [www.immunophenotype.org].  

Our aims now are to understand:  

1. The signal transduction pathway activated by BTNL/Btnl engagement of TCR 
and how this results in T cell compartment selection and maintenance, by contrast 

to T cell activation by ligands engaging TCR via CDR3;  
2. Whether qualitatively differential antigen responsiveness (adaptate immunity) also 

applies to  T cells and B cells.  
3. The molecular composition of the BTNL/Btnl “selectosome” unit  

4. Molecularly how failures of the BTNL- axis lead to inflammatory hyperactivation 
of other immune cells, and to increased levels of carcinoma;  

5. Practically how this system might be monitored and manipulated in humans as an 
aid to clinical diagnostics and therapeutics. 

 

Research outputs 

Di Marco Barros R, Roberts NA, Dart RJ, Vantourout P, Jandke A, Nussbaumer O, 
Deban L, Cipolat S, Hart R, Iannitto ML, Laing A, Spencer-Dene B, East P, Gibbons D, 
Irving PM, Pereira P, Steinhoff U, Hayday AC. (2016) Epithelia use butyrophilin-like 
molecules to shape organ-specific γδ T cell compartments Cell 167(1):203-218. DOI: 
10.1016/j.cell.2016.08.030 
This paper established that intestinal epithelial cells use BTNL/Btnl molecules to select for 
and regulate tissue-specific gamma delta T cell compartments. It established a biological 
mechanism by which epithelial cells communicate with local T cells at steady-state 
(“normality sensing”). Following on from our prototypic discovery of such a mechanism in 
mouse skin, the work established conservation of the process across tissues as well as 
across species. The system is unperturbed by microbial colonisation.  
 
Melandri D, Zlatareva I, Chaleil RAG, Dart RJ, Chancellor A, Nussbaumer O, Polyakova 
O, Roberts NA, Wesch D, Kabelitz D, Irving PM, John S, Mansour S, Bates PA, 
Vantourout P, Hayday AC. (2018) The γδTCR combines innate immunity with adaptive 
immunity by utilizing spatially distinct regions for agonist selection and antigen 
responsiveness. Nature Immunology 19(12):1352-1365. DOI: 10.1038/s41590-018-0253-
5 
This paper provided molecular genetic data that the selective impacts of BTNL/Btnl 
molecules on local gamma delta T cell compartments are mediated by the cognate T cell 
receptors (TCRs) themselves, and it established that the regions responsible were solely 
within V-gamma, spatially distinct from the regions of the TCR used to engage conventional 
antigens.  As such, BTNL/Btnl molecules emerged as long-sought human/mouse gamma 
delta TCR ligands, and evoked the hitherto poorly understood regulation of alpha-beta T 
cells by V-beta specific “superantigens”.  

https://pubmed.ncbi.nlm.nih.gov/27641500/
https://www.nature.com/articles/s41590-018-0253-5
https://www.nature.com/articles/s41590-018-0253-5


 
 
  
Wu Y, Kyle-Cezar F, Woolf RT, Naceur-Lombardelli C, Owen J, Biswas D, Lorenc A, 
Vantourout P, Gazinska P, Grigoriadis A, Tutt A, Hayday A. (2019) An innate-like Vδ1+ 
γδ T cell compartment in the human breast is associated with remission in triple-
negative breast cancer. Science Translational Medicine 11(513) Article number 
eaax9364. DOI: 10.1126/scitranslmed.aax9364 
This paper provided the first molecular and functional characterisation of a human breast-
associated local gamma delta T cell compartment, and linked the activity of that 
compartment to better outcomes in a breast cancer subtype that remains very challenging to 
treat. It provided a human validation for several studies associating local gamma delta T 
cells to cancer protection in mice, and it provided functional and biological validation for 
several human bio-informatics studies implying host-protective roles for gamma delta T cells 
in human cancer.  
  
Abeler-Dörner ………. Hayday AC. (2020) High-throughput phenotyping reveals 
expansive genetic and structural underpinnings of immune variation  
Nature Immunology 21(1):86-100. DOI: 10.1038/s41590-019-0549-0 
An illustration of the laboratory’s breadth and ambition in developing novel approaches and 
collaborative endeavours to ask horizon-scanning questions in immunology. The results 
provided the community via an open portal [www/immunophenotype.org] with scores of new 
immunoregulatory genes and a structural perspective for viewing immune composition.  
 
Laing…… Hayday AC. (2020) A dynamic COVID-19 immune signature includes 
associations with poor prognosis. Nat Med 26, 1623–1635. DOI: 10.1038/s41591-020-
1038-6 
An illustration of how the laboratory’s skill-sets and collaborative partnerships could be 
rapidly deployed to gain insight into the world’s most severe infectious disease pandemic in 
100 years. To aid those fighting COVID-19, all data were uploaded to an open portal 
[www/immunophenotype.org]. 
 

https://stm.sciencemag.org/content/11/513/eaax9364/tab-article-info
https://www.nature.com/articles/s41590-019-0549-0
https://www.nature.com/articles/s41591-020-1038-6
https://www.nature.com/articles/s41591-020-1038-6

