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Part I

Item 1. Business.

Overview

We are a clinical-stage biopharmaceutical company focused on developing an innovative cell therapy pipeline 
of autologous tumor infiltrating lymphocyte, or TIL, therapies for the treatment of patients with cancer. We have 
assembled an accomplished team with a successful track record in cell therapy innovation. We are developing a 
novel class of genetically engineered TIL therapies using our Co-Stimulatory Antigen Receptor, or CoStAR, 
platform. These modified TILs, or CoStAR-TILs, still rely on their native, patient-specific T cell receptors, or TCRs, 
to bind to tumor neoantigens, but have been enhanced to express novel CoStAR molecules, which bind to shared 
tumor-associated antigens and provide potent costimulation to T cells within the tumor microenvironment. We 
believe that the ability of CoStAR to augment the activation of TILs upon native TCR-mediated recognition of 
tumor neoantigens has the potential to bring TIL therapy to patients with cancer types that have been historically 
resistant to immunotherapy and increase the benefit from TIL therapy in patients with cancer types that have been 
historically sensitive to immunotherapy. In 2022, we submitted an investigational new drug application, or IND, for 
ITIL-306, our first CoStAR-TIL therapy, to the U.S. Food and Drug Administration, or FDA, and, following 
clearance, opened a Phase 1 dose escalation trial of ITIL-306 in non-small cell lung cancer, or NSCLC, ovarian 
cancer, and renal cancer. In October 2022, we announced the successful dosing of the first patient with NSCLC in 
the ITIL-306 Phase 1 trial.

We believe the critical advantage of TIL therapy over other cell therapies relates to the intrinsic and diverse 
anti-tumor reactivity of TILs. Unlike most cell therapies in development for solid tumors, which only recognize a 
single target antigen shared across a diverse patient population, TILs are polyclonal and therefore have the ability to 
recognize the broad set of antigens unique to each patient. This comprehensive polyclonality helps overcome a 
major limitation of cell therapies, such as CAR-Ts and TCR-Ts, by providing the requisite diversity to match the 
marked heterogeneity of solid tumors.

The successful use of TIL therapy to treat solid tumors was first published in 1988 by Steven A. Rosenberg, 
M.D., Ph.D., and his colleagues from the National Cancer Institute, or NCI, who demonstrated remissions in patients 
with advanced melanoma who had been treated with TILs. Since these initial reports, clinical studies of TILs have 
expanded significantly. In a study published in Annals of Oncology in 2019, U. Dafni and colleagues conducted a 
meta-analysis of clinical trials of TIL therapies published between 1988 and 2016, which reported an overall 
remission rate, or ORR, of 41% and a complete remission, or CR, rate of 12% in 410 heavily pretreated patients with 
metastatic melanoma. As shown below, in patients for whom detailed follow-up was available, the CRs were found 
to be remarkably durable, with only one of 28 patients experiencing disease recurrence. In addition to melanoma, 
TIL therapy has demonstrated activity in multiple other solid tumors, including NSCLC, head and neck cancer, and 
cervical cancer.
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TIL Therapy Demonstrated Durable CRs
in Patients with Melanoma in Clinical Trials Between 1988 and 2016

 

Our Strengths

Our goal is to become the leader in the design, manufacture and delivery of TIL therapies to patients with 
cancer. We believe the following strengths will enable us to achieve this goal:

Highly experienced team. Our senior management team and a large fraction of our operational staff have 
extensive experience in cell therapy with a track record of successfully leading technology discovery, process 
development, and current Good Manufacturing Practices, or cGMP, manufacturing functions. Our Chief Scientific 
Officer, Mark Dudley, Ph.D., has extensive experience in adoptive cell therapy and previously spent nearly two 
decades at the Surgery Branch of the National Cancer Institute where he contributed to a diverse portfolio of 
experimental T cell therapies, including TIL, TCR-T, and CAR-T products. Dr. Dudley is a recognized pioneer of 
adoptive cell therapy and has published seminal papers on TIL therapy in refractory metastatic melanoma. Our Head 
of Research & Development, Robert Hawkins, M.B.B.S., Ph.D., is a world-renowned medical oncologist with a 
focus on the development of novel cell and gene therapies. He has extensive experience leading clinical trials in 
oncology, including the first CAR-T trials in the United Kingdom, and as CEO of Immetacyte Ltd. led the 
development of the foundational TIL technology that we are progressing. 

Robust clinical development experience with TILs. Members of our executive leadership team have been 
generating and improving TIL therapy for over a decade, and a TIL product manufactured by us has been used in the 
treatment of patients with refractory melanoma through a compassionate use program at the Christie Hospital in 
Manchester, United Kingdom, which is the largest single-site cancer center in Europe. 

Company-operated in-house manufacturing facilities. We control and operate two facilities in Manchester, 
United Kingdom for clinical manufacturing. By controlling and operating our own manufacturing sites, we believe 
we have the unique ability to more efficiently implement process improvements into our operations and to readily 
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provide therapies to patients. With planned capacity in our Manchester, United Kingdom facilities, we expect to 
have sufficient doses for all planned clinical trials. 

Strong capitalization. Since 2019, we have financed our operations with $719.0 million in net proceeds raised 
in our initial public offering and private placements of convertible preferred stock. 

Our Pipeline

We are building an innovative pipeline of TIL product candidates. We own worldwide rights to all our product 
candidates. Our current pipeline is summarized in the diagram below.

We are developing genetically engineered TIL product candidates modified with CoStAR to augment the 
activation of TILs in the tumor microenvironment. In preclinical studies, CoStAR+ T cells demonstrated markedly 
increased activity as compared to normal T cells, including enhanced cytokine expression and proliferative capacity. 
CoStAR’s modular architecture can be adapted to potentially target any cell surface antigen, which will allow us to 
develop additional CoStAR-TIL product candidates that enhance TIL function in multiple solid tumors.

Our lead CoStAR-TIL product candidate, ITIL-306, expresses a CoStAR molecule designed to recognize 
folate receptor alpha, or FRα, a tumor-associated antigen that is expressed on numerous solid tumors, including 
ovarian cancer, uterine cancer, NSCLC and renal cancer. We believe that ITIL-306 has the potential to increase anti-
tumor activity due to its ability to improve proliferation and enhance cytokine secretion of TILs. In 2022, we 
submitted an IND for ITIL-306 to the FDA and, following clearance, opened a Phase 1 dose escalation trial of 
ITIL-306 in NSCLC, ovarian, and renal cancers. In October 2022, we announced the successful dosing of the first 
patient in the ITIL-306 Phase 1 trial. As part of the consolidation of research and manufacturing operations to the 
United Kingdom, we plan to submit regulatory filings with the Medicines and Healthcare products Regulatory 
Agency, or MHRA in the UK in order to initiate a Phase 1 clinical trial of ITIL-306 in 2023 at clinical sites in the 
UK.

The modular nature of our CoStAR platform allows for multiple product candidates to be developed with 
minimal changes to the fundamental architecture of the molecule. We have generated a number of constructs 
containing antigen-binding domains directed against different tumor-associated antigens that are expressed by a 
wide variety of tumor types, including stomach, colorectal, pancreatic, breast and other cancers.

We previously were conducting an unmodified TIL clinical program which we referred to as ITIL-168, 
including the DELTA-1 clinical trial in advanced melanoma and the DELTA-2 clinical trial in NSCLC, cervical 
cancer, and head and neck squamous cell carcinoma.  In December 2022, our Board of Directors approved a 
strategic reprioritization of our preclinical and clinical development programs. This decision involves reallocating 
resources to focus on advancing ITIL-306, our CoStAR platform, and other next-generation TIL technologies, while 
discontinuing our ITIL-168 development program, including both the DELTA-1 trial and the DELTA-2 trial.

Our History and Team
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We were founded in August 2018, and in early 2019, we in-licensed our foundational TIL technology from 
Immetacyte Ltd. and subsequently raised our Series A round of funding from Curative Ventures. In March 2020, we 
acquired Immetacyte Ltd. Since 2019, we have financed our operations with $719.0 million in net proceeds raised in 
our initial public offering and private placements of convertible preferred stock to date. Our management team 
consists of entrepreneurs, physicians and scientists with prior experience at cell therapy companies, oncology 
companies and academic institutions.

Our Strategy

Our goal is to leverage our CoStAR platform to deliver innovative, life-saving TIL therapies to patients with 
cancer. In order to achieve this goal, our strategy involves the following key elements:

• Develop our lead CoStAR-TIL candidate, ITIL-306. Our lead CoStAR-TIL product candidate, 
ITIL-306, expresses a CoStAR molecule designed to recognize FRα, a tumor-associated antigen that is 
expressed on numerous solid tumors, including ovarian cancer, uterine cancer, NSCLC and renal cancer. In 
2022, we submitted an IND for ITIL-306 to the FDA and, following clearance, opened a Phase 1 dose 
escalation trial of ITIL-306 in NSCLC, ovarian cancer, and renal cancer. In October 2022, we announced 
the successful dosing of the first patient in the ITIL-306 Phase 1 trial. In January 2023, we announced the 
consolidation of all research and development activities to the United Kingdom, including manufacturing 
and clinical trial activities. As part of the consolidation of research and manufacturing operations to the 
United Kingdom, we plan to submit regulatory filings with the MHRA in order to initiate a Phase 1 clinical 
trial of ITIL-306 in 2023 at clinical sites in the United Kingdom.

• Expand our CoStAR platform. The modular nature of our CoStAR platform allows us to develop 
additional constructs against novel targets and/or with novel intracellular signaling domains. We plan to 
develop new constructs directed against targets designed to enable next-generation CoStAR-TIL product 
candidates to address additional challenging solid tumor indications. Additionally, we continue to explore 
novel intracellular signaling designs of our CoStAR constructs to generate more potent T cell activation in 
next-generation CoStAR-TIL product candidates.

Background on TILs 

Overview of Engineered T Cell Therapies

T cells are one of the key cell types of the immune system. Their roles include targeting cells that pose a threat 
to our health, such as infected or cancerous cells, for direct killing, as well as producing soluble mediators of 
immunity, like cytokines, to improve or otherwise modulate the overall immune response. T cells recognize and 
target these cells for killing through the engagement of the TCR by peptide antigens presented on the surface of the 
target cell by the major histocompatibility complex, or MHC. T cell therapies can be generated from peripheral 
blood collected and separated via leukapheresis to isolate T cells that are then genetically modified to express 
relevant TCRs or CARs. Alternatively, T cell therapies can be generated from tumor-infiltrating lymphocytes, or 
TILs, collected from a resected tumor.

CAR-T and TCR-T therapies are cell products composed of T cells that have been genetically engineered to 
recognize a specific cancer-related antigen on the surface of tumor cells. Recently, multiple CAR-T therapies such 
as Yescarta, Tecartus and Kymriah, which each target the B-cell antigen CD19, have achieved regulatory approval 
after demonstrating efficacy in the treatment of several kinds of B-cell malignancies. Despite these successes in 
blood cancers, CAR-T and TCR-T therapies have shown limited efficacy in the treatment of solid tumors. In 
addition to the general lack of anti-tumor activity, serious and potentially fatal toxicities commonly seen with these 
therapies have been observed in multiple clinical trials in solid tumors. These side effects include those related to 
normal tissue distribution of the target antigen, as well as antigen-independent toxicities such as cytokine release 
syndrome, neurotoxicity and prolonged pancytopenia. For these reasons, there are currently no approved CAR-T or 
TCR-T therapies for the treatment of solid tumors.
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Tumor heterogeneity is a major obstacle in successfully treating solid tumors with single-antigen targeting 
modalities like CAR-Ts and TCR-Ts. Individual cancer cells within tumors are clonally diverse and thus display 
significant differences in the profile of antigens they express. As most CAR-T and TCR-T therapies are engineered 
to target a single antigen, they lack the ability to address the profound antigenic heterogeneity found within solid 
tumors. Patients with solid tumors who have been treated with these therapies are at increased risk of clonal escape, 
which is the growth of tumor cells that do not express the antigen targeted by the therapy. Clonal escape, also known 
as target-negative relapse, is a well-described mechanism by which single antigen targeting therapies fail in the 
treatment of cancer.

Other limitations of both CAR-T and TCR-T therapies are related to tissue distribution of the target antigen 
itself. CAR-T cells target cell surface proteins that are often found on both normal tissues and tumors, leading to on-
target, off-tumor toxicity. In the case of anti-CD19 CAR-T cell products, the complete elimination of normal B cells 
is an expected side effect and results in possibly permanent immunosuppression. Also, because CAR-T therapies can 
only target surface antigens, they are not able to recognize intracellular tumor-specific proteins, which significantly 
limits the number of potential molecules to target. In contrast, TCRs recognize all cellular antigens that have been 
presented by MHC molecules, enabling T cells to recognize and attack cancer cells, including those expressing 
either intracellular or membrane-anchored tumor-specific proteins. However, despite the broader antigen recognition 
capabilities of TCR-Ts, the MHC-dependent mechanism requires careful tissue matching between the transgenic 
TCR and the patient, thus limiting the addressable patient population to only those patients with the appropriate 
MHC alleles. Finally, the targeted antigen for either CAR-T or TCR-T therapies must be shared broadly between 
patients. As a result, these therapies are not able to recognize unique, patient-specific antigens that may otherwise be 
attractive targets.

Overview of TIL Therapies 

The application of TILs to treat solid tumors began in 1988, when these cells were first used as an 
experimental therapy at the U.S. National Cancer Institute. At that time, Steven A. Rosenberg, M.D., Ph.D. and his 
colleagues published results demonstrating melanoma regression in patients who had been treated with TILs grown 
ex vivo. Over the past 30 years, interest in TIL therapy for melanoma and other solid tumors has expanded 
significantly beyond academia, with dozens of academic and industry-sponsored clinical trials ongoing currently, 
ranging from Phase 1 exploratory trials of TILs in combination with a checkpoint inhibitor to Phase 3 randomized 
trials comparing TILs with established therapies. A meta-analysis of clinical trials evaluating TIL therapies was 
published in the journal Annals of Oncology in 2019 and reported an ORR of 41% in 410 heavily pretreated patients 
with metastatic melanoma. Twelve percent of patients achieved CR with long-term durability, with only one of 28 
patients experiencing disease recurrence.

We believe the following key factors are critical to the development of a patient-specific TIL-based therapy for 
the treatment of solid tumors:

Polyclonal recognition of tumor-specific antigens. TILs are activated to recognize and kill tumor cells based 
on their ability to bind to tumor-specific antigens. Unlike CAR-T cells and other engineered cell therapies that 
recognize only a single target antigen that is required to be both expressed on the surface of all tumor cells and 
shared across different patients, TILs are polyclonal and have the ability to recognize the broad set of antigens that 
are unique to each individual patient. This comprehensive, patient-specific polyclonality provides TIL therapies with 
the requisite diversity to respond to the marked clonal heterogeneity of the patient’s tumors, addressing a major 
limitation of cell therapies such as CAR-Ts and TCR-Ts.

Optimized processing and manufacturing methods. TIL therapies rely on patient-derived material obtained 
from each patient’s resected tumor. The processing methods for the freshly removed tumor tissue immediately 
following resection impact the characteristics of the final TIL product, including its potential efficacy. Streamlined 
and timely tumor procurement, processing and transportation is required to ensure manufacturing and clinical 
success.
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