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1. Summary of the impact  

 
Cancer is the second leading cause of death worldwide. Immunotherapy, which uses IgG 
antibodies, often fails to treat solid tumours. King’s identified an alternative family of antibodies 
(IgE) to treat solid tumours. Unlike other antibody classes, IgE normally resides in tissues but has 
never before been considered as an anti-cancer therapy. King’s developed the approach from 
conception, revealing how IgE functions against cancer, through to translation into a Phase I 
clinical trial. This body of work has resulted in the creation of a spinout company. This company 
has secured GBP5,000,000 of investment and a patent covering antibodies of this class in three 
international territories. This knowledge has enabled healthcare professionals’ to use new 
immunotherapy drugs to treat cancer. 

 
2. Underpinning research  

 
Cancer is a global problem. Cancer is the second leading cause of death and is estimated to 
account for 9,600,000 deaths across the globe in 2018. Furthermore, the number of global cancer 
deaths is projected to increase by 45% between 2008 and 2030. The economic impact of cancer 
is significant and is increasing: the total annual economic cost of cancer in 2010 was estimated at 
USD1,160,000,000,000. 

 

Immunotherapy is at the forefront of cancer treatment, but it needs to be more effective. 
Immunotherapy uses antibodies that can mobilise the patient's own immune system to fight 
cancerous cells. It has been at the forefront of cancer treatment, transforming clinical outcomes 
for many patients. Even though antibody therapeutics is a well-established platform to combat 
disease, out of the five antibody classes deployed by the human immune system, only IgG is used 
in cancer immunotherapy at present. IgG class antibodies are predominately localised to blood 
and body fluids and often fail in the treatment of solid tumours, likely because retention of IgG i is 
very low in dense tissue environments, meaning they are unable to activate the local immune cells 
to target cancer.  
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King’s investigate alternative antibodies to target solid tumours. Since different antibody 
classes function through unique Fc-receptors and induce specific immune responses in different 
tissues, King’s hypothesised that there may be potential benefit to design new therapeutics that 
exploit antibody isotypes other than IgG, depending on the tumour type to be targeted. The King’s 
team have been studying another class of antibody, IgE, which are less common than IgG 
antibodies. IgE antibodies cause the body to react against foreign substances such as pollen or 
parasites. Importantly, they are distinct from IgG in that they normally reside in solid tissues such 
as the lung and skin. Moreover, IgE binds with extremely high affinity to FcεRI receptors on 
immune effector cells that are known to infiltrate solid tumours. Furthermore, while inhibitory Fc 
receptors on tumour cells can block the effector functions of IgG antibodies, no inhibitory IgE Fc 
receptors are known to exist. The development of tumour antigen-specific IgE antibodies may 
therefore provide an improved immune functional profile and enhanced anti-cancer efficacy, 
especially in the context of solid tumours such as ovarian, breast cancer and melanoma which 
reside in tissues.   

 

King’s research revealed how IgE antibodies work. The King’s team discovered that when 
directed to recognise cancer, IgE antibodies could reduce the growth of tumours, and induce 
release of specific subsets of cytokine molecules that activate the immune system without any 
allergic or toxic side effects (1). They also showed in pre-clinical models that treatment with IgE, 
but not IgG, was specifically associated with elevated serum concentrations of the cytokine TNFα, 
alongside substantially elevated immune cell infiltration and immunological pathway activation in 
tumours. This means that IgE triggers specific molecular changes in human immune cells that 
make them far more likely to target cancer cells (2). This important discovery shows that using IgE 
as a therapy for solid tumours acts to prime immune cells and reprogramme them to drive anti-
tumour cell cytotoxic effects, reducing the tumour burden (3). 

 

King’s developed the world’s first anti-tumour IgE antibody therapies. The first IgE class 
antibody recognising a tumour-associated antigen was generated and studied at King’s and 
translated the first-in-class IgE for cancer to clinical testing. MOv18 IgE, the first IgE class antibody 
developed by King’s, binds strongly to a tumour marker known as Folate Receptor alpha (FRα), 
found on the surface of solid tumours such as ovarian, breast and lung cancers. FRα is a folate 
binding protein shown to be associated with tumour growth and malignant transformation. MOv18 
IgE outperformed its IgG counterpart in three animal models of ovarian cancer. This work has 
been supported by Cancer Research UK, the NIHR Biomedical Research Centre and the MRC 
Developmental Pathway Funding Scheme with grants in excess of GBP1,500,000.  

 

King’s developed an enhanced IgE engineering platform, the first and only of its kind 
worldwide. For the first time, IgE has been manufactured for use in the clinic. The unique method 
we have developed allows for faster production using less resources that other approaches, has 
built-in capacity to scale up or down and is easily applied within a GMP environment. 
Consequently, King’s have increased production yields 33-fold and can expedite manufacturing 
of IgE therapies for clinical trials for cancer patients (4, 5, 6). Importantly, King’s research has led 
to new opportunities to fast-track the design of a new generation of IgE therapeutic candidates 
with enhanced effector functions, including those generated by the King’s spinout IGEM 
Therapeutics Ltd (later known as Epsilogen Ltd).  

 

King’s established the world’s first in man IgE class antibody phase 1 trial. The development 
and clinical testing of MOv18 IgE were led by King’s researchers. A first in man phase 1 trial (2016-
2020) began with 24 patients at the Early Phase Clinical Trials Unit at Guy’s Hospital, affiliated 
with King’s College London, and three other sites. King’s is working closely with the Cancer 
Research UK New Agents Committee and the Centre for Drug Development, who have invested 
GBP660,000 based on King’s unique international expertise in designing specialised clinical trial 
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assays for the study of this agent. King’s is conducting several of these assays in real time as part 
of this clinical study. This remains the only global example of use of IgE as a therapy.  

 

King’s expands the field of research, based on investigations in immunotherapy, IgE and 
cancer: King’s research exploring the therapeutic potential of IgE class antibodies and associated 
Phase I trial, led to the formation of AllergoOncology, co-chaired by Prof. Erika Jensen-Jarolim 
(Medical University of Vienna) and Prof. Sophia Karagiannis (King’s College London). 
AllergoOncology, is an international task force of experts whose 49 research groups investigate 
the interphase between IgE, allergic responses and cancer. In establishing an international expert 
base in immune responses in cancer and immuno-oncology, King’s have ensured the expansion 
of this field of research and supported the development of clinical academics. In 2021, 
AllergoOncology became a recognised Working Group by the European Academy of Allergy and 
Clinical Immunology, which is a recognition of the field’s contribution to interdisciplinary research 
and potential impact in the field of allergy and oncology 
(https://www.eaaci.org/organisation/sections-a-igs/4763-wg-allergooncology). 
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4. Details of the impact  
 
King’s researchers founded IGEM Therapeutics Ltd (now Epsilogen Ltd). Based on this 
pioneering research conducted by King’s researchers on the development of the comprehensive 
translational pathway of IgE immunotherapy from concept to the clinic, King’s established a 
commercial entity to exploit IgE therapies. IGEM Therapeutics Ltd launched on 31 March 2017 
(A) and later changed its name to Epsilogen Ltd in 2020. This immuno-oncology company is 
working to develop novel IgE antibodies to treat cancer, utilising King’s founders’ internationally 
unique expertise in IgE biology, and experience in the seamless generation, functional evaluation, 
pre-clinical and clinical development of IgE class antibodies for cancer therapy.  

 

The company presently employs six leadership and management experts and has made a 
significant investment of GBP1,402,628.86 to King’s (Karagiannis laboratory) which allowed for 
the appointment of two researchers focused on development of the next generation of IgE-based 
immunotherapies. Both researchers were appointed in 2017 for three years and renewed for a 
further two years in 2020. The activities of this commercial entity have gained significant 
momentum, winning Best Start-up Biotech Company at the OBN Annual Awards in October 2018 
(B). OBN is a not-for-profit membership organisation with over 400 members supporting UK’s life 
sciences companies, corporate partners and investors since 1999. 

 

IGEM Therapeutics Ltd receives industry and government investment. Following a 
GBP2,000,000 Series A funding investment in 2017 from Epidarex Capital (C.4), a specialist early 
stage life science venture capital firm, IGEM raised Series A expansion funding in 2018. Alsa 
Holdings and UCL Technology Fund (co-managed by Albion Capital and UCLB, UCL’s 
commercialisation company) invested GBP3,000,000 (C). Furthermore, since 2018 IGEM 
founders Cox and Karagiannis, secured four Innovate UK awards, which totalled GBP2,675,000 
to further the development of two novel immune-oncology drugs targeting solid tumours (D). These 
awards were directly based on pre-clinical research on monoclonal antibodies targeting melanoma 
and other solid tumours in King’s Karagiannis laboratory. This funding is being used to help 
progress IGEM-Ch and an anti-HER2 candidate into clinical trials by generation of a pre-clinical 
development package and efficient GMP manufacturing process (4). 

 

Early clinical trial results support, for the first time, the safety and potential efficacy of an 
IgE antibody as a treatment for advanced cancer. MOv18 IgE is the first therapeutic IgE 
antibody to enter clinical trials. To date, 24 patients with advanced cancer, whose tumour cells 
have high levels of FRα, have been given increasing doses of MOv18 IgE. Early results show 
treatment with the agent has been well tolerated in almost all patients. The most common toxicity 
was readily manageable urticaria, also called nettle rash or hives. Although this is just the first step 
in the clinical development of IgE drugs, preliminary evidence of anti-cancer activity was seen in 
a patient with ovarian cancer (E). The Director of Drug Development at Cancer Research UK said: 
“We’ve made great strides in the use of immunotherapies in cancer, but so far we’ve only worked 
with a handful of the different types of immune cells. The IgE antibody could increase our arsenal 
against the disease by tapping into defences we haven’t previously explored” (E.1). The trial had 
to be put on hold during the COVID-19 pandemic, but recruitment restarted in January 2021 and 
it is expected that new patients will be enrolled in trials in April 2021. 

 

King’s is granted a patent for the IgE antibody covering three territories. King’s have been 
granted a patent covering the antibody in three territories: the US, Europe and Australia (2017 and 
2018) (F.1). A further two patents around IgE antibody engineering, mechanism of action and 

https://www.tandfonline.com/doi/full/10.1080/19420862.2019.1685349
https://www.tandfonline.com/doi/full/10.1080/19420862.2019.1685349
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clinical application have been submitted (2019, 2020). One patent (F.2) was published in July 
2020 (PCT/EP2020/05 1121 (WO 2020/148425 A1), Filed Jan 2020). 

 

5. Sources to corroborate the impact  

 
(A) Sources corroborating the founding of IGEM Therapeutics Ltd on 31 March 2017: A.1 
Certificate of Incorporation; A.2 Annual Report and Accounts (2017-2019) 

 

(B) Press releases corroborating confirming IGEM Therapeutics won an OBN Annual Award 
(Best Start-up Biotech Company) in October 2018: B.1 OBN Awards Website; B.2 NIHR 
Biomedical Research Centre Guy's and St Thomas' NHS Foundation Trust and King's College 
London 

 

(C) Press releases confirming IGEM Therapeutics being awarded £5M total of industry 
investment and external investor letters: C.1 King’s Newsletter July 2017; C.2 LabioTech 
Website Article June 2017; C.3 IGEM Therapeutics Website; C.4 Epidarex letter; C.5 Alsa 
Holdings letter; C.6 Albion Capital letter; C.7 King's Press Release, October 2020: “King's immuno-
oncology company receives £1 million grant to develop treatments for cancer” 

 

(D) Sources confirming IGEM Therapeutics receiving Innovate UK awards: D.1 Grant Offer 
Letter from Innovate UK, May 2018 D.2 Grant Offer Letter from Innovate UK, March 2019; D.3 
Grant Offer Letter from Innovate UK, June 2020; D.4 Grant Offer letter from Innovate UK, October 
2020; D.5 Press Release from IGEM Therapeutics website 

 

(E) Sources corroborating early results of MOv18 IgE phase 1 trial being safe: E.1 Press 
release from Cancer Research UK (CRUK) corroborating early results of MOv18 IgE phase 1 trial 
being safe on 27 April 2020; E.2 James Spicer presentation to AACR on the clinical trial data  

 

(F) Documents corroborating patents in US, Europe and Australia: F.1 INTERNATIONAL 
APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) [European 
Patent No. 2764025 granted 29 November 2017; US Patent No. 14/348,997 granted 9 January 
2018; Australian Patent No. 2011378675 granted 18 January 2018]; F.2 Patent WO 2020/148425 
A1, July 2020  

 

 

https://obn.org.uk/News/Latest-News/entryid/1578
http://www.guysandstthomasbrc.nihr.ac.uk/2018/10/19/our-immunotherapy-researchers-triumph-at-life-sciences-awards/
http://www.guysandstthomasbrc.nihr.ac.uk/2018/10/19/our-immunotherapy-researchers-triumph-at-life-sciences-awards/
http://www.guysandstthomasbrc.nihr.ac.uk/2018/10/19/our-immunotherapy-researchers-triumph-at-life-sciences-awards/
http://rmidkcl.newsweaver.com/RIatKings/d3u7azj31aa174j9x2tgij?a=1&p=52040317&t=29188275
https://www.labiotech.eu/more-news/igem-cancer-ige-series-a/
https://www.labiotech.eu/more-news/igem-cancer-ige-series-a/
https://www.labiotech.eu/more-news/igem-cancer-ige-series-a/
https://www.kcl.ac.uk/news/immuno-oncology-company-receives-1-million-grant-develop-treatments-cancer
https://www.kcl.ac.uk/news/immuno-oncology-company-receives-1-million-grant-develop-treatments-cancer

