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Background
• Adoptive cell therapy (ACT) using tumor-infiltrating lymphocytes (TILs) is a promising method for 

cancer treatment 
• TILs that are highly enriched with tumor-reactive T-cell clones have been shown to mediate 

treatment response in advanced cancers1-3 
• Conventional TIL products comprise a mixture of extensively differentiated T cells and  

low levels of stem-like T cells 
• Higher proportions of stem-like T cells have been associated with improved outcomes in patients 

treated with TIL therapies4

• LYL845 is an autologous TIL product enhanced with Epi-R™️ technology, a proprietary epigenetic 
reprogramming protocol designed to improve T-cell stemness and anti-tumor functionality in  
ACT products 

• Methods
Production of LYL845 Using Epi-R Technology
• LYL845 was prepared with Epi-R technology designed to intentionally and reproducibly generate 

TILs with durable stemness that can proliferate, persist, and provide prolonged anti-tumor 
functionality 

• The Epi-R protocol is composed of a specifically formulated cell culture media with optimized 
cytokine composition and cell activation that induces metabolic reprogramming via reduced 
glycolysis and hypoxia 

• LYL845 was produced at research scale using a total of 15 tumor samples (melanoma, lung,  
and colon) and was compared with control TIL products generated without Epi-R 

• LYL845 produced at large scale were generated from nine tumor samples and compared with 
corresponding research-scale products

Identifying and Tracking Putative Tumor-Reactive Clones (Figure 1) 
• Using previously validated methods,4-5 high-frequency and exhausted clones in the dissociated 

tumor suspension of Day 0 tumor samples were identified as putative tumor-reactive clones and 
used to:
 ͵ Identify the top 100 high-frequency TCR clones using bulk TCR-seq
 ͵ Identify exhausted cell TCR clones using single-cell RNA-seq and single-cell TCR-seq
 ͵ Identify a subset of 100 high-frequency and exhausted clones as putative tumor-reactive clones 

• Bulk TCR-seq was used to check the presence and proportion of putative tumor-reactive clones 
in the T-cell products

• Single-cell RNA/TCR-seq was used to evaluate the phenotype of putative tumor-reactive clones 
in the T-cell products

Experimental Testing of Tumor-Reactive Clones in LYL845 (Figure 1) 
• Putative tumor-reactive TCRs were transduced into healthy donor CD8+ T cells and then  

co-cultured individually against autologous tumor cells. Tumor reactivity was measured by 
cytolysis and IFNγ secretion 24 hours post co-culture 

• TIL products were co-cultured with either patient-dissociated tumor suspension or autologous tumor 
cells, and tumor reactivity was measured by 4-1BB and IFNγ expression in single-cell RNA/TCR-seq

 

Results
Key Findings
Preclinical analysis of the Epi-R-produced TIL product demonstrated that LYL845 exhibited:
• High polyclonality and anti-tumor activity
• Preservation of putative tumor-reactive clones 
• Increased stemness and reduced exhaustion-associated genes in putative tumor-reactive clones

LYL845 Products Are Highly Polyclonal and Demonstrate Potent Anti-Tumor Activity 
• LYL845 expanded from three tumor types using Epi-R technology demonstrated a high degree 

of polyclonality (based on the Simpson Clonality Index); LYL845 manufactured at research scale 
indicated that clonal diversity of source tumor tissue is preserved (Figure 2A) 

• LYL845 large-scale products demonstrated higher polyclonality compared with research-scale 
products (Figure 2B)

• LYL845 demonstrated potent anti-tumor function through 1) dose-dependent cytolytic activities 
during co-culture with an autologous tumor cell line, 2) pro-inflammatory cytokine secretion after 
CD3/CD28 stimulation

Putative Tumor-Reactive Clones in LYL845 Demonstrated Increased Stem-Like 
Characteristics With Reduced Expression of Exhaustion Related Genes
• Single-cell RNA/TCR-seq of LYL845 and control TILs demonstrated enrichment of putative 

tumor-reactive clones in non-stem-like compartments (Figure 8)
• Putative tumor-reactive clones in LYL845 demonstrated up-regulation of genes associated with 

stemness and down-regulation of genes associated with exhaustion when compared with TIL 
products manufactured using the control process, a trend also seen in large-scale  
LYL845 production (Figure 9)
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Epi-R Created LYL845 Product That Preserved Putative Tumor-Reactive Clones 
From Initial Tumor Sources
• Putative tumor-reactive clones for each tumor were identified from a dissociated tumor 

suspension using bulk TCR-seq to identify high-frequency clones and using single-cell  
RNA/TCR-seq to identify clones with an exhausted phenotype (Figure 4)

• Culturing individual putative tumor-reactive TCRs with an autologous tumor cell line confirmed 
tumor reactivity with cytolysis and IFNγ secretion (Figure 5)

• Culturing LYL845 with a dissociated tumor suspension or an autologous cell line validated tumor 
reactivity of putative tumor-reactive clones (Figure 6)

• Using the validated putative tumor reactivity approach, large-scale LYL845 products preserved 
an average of 94% of putative tumor-reactive clones (Figure 7A)

• Both research-scale and large-scale LYL845 products retained a comparable percentage of 
putative tumor-reactive cells (Figure 7B)

Figure 5: Testing of Three TCRs With an Autologous Tumor Cell Line Validated  
Tumor-Reactive Clones 

The top three putative tumor-reactive TCRs were cloned into healthy donor T cells and co-cultured with the patient’s autologous tumor cell line. 
At an E:T ratio of 5:1, two of the three TCRs showed (A) 100% cytolysis which (B) correlated with specific IFNγ secretions.
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Figure 9: LYL845 Putative Tumor-Reactive Cells Had Up-Regulation of Stemness Genes  
and Down-Regulation of Exhaustion Genes Compared With Control TIL 

(A, B) Pseudobulk differential expression between putative tumor-reactive cells in LYL845 research-scale and control products indicated  
up-regulation of stemness- and down-regulation of exhaustion-associated genes and gene sets from literature. The large-scale preparation 
of LYL845 putative tumor-reactive cells had a comparable phenotype to the research-scale preparation. (C, D) GSEA identified up-regulation 
of stemness-associated gene sets from literature and down-regulation of exhaustion-associated genes in both research- and large-scale 
preparations of LYL845 compared with control.4-5,9-10
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Figure 1: Methodology for Identifying, Tracking, and Testing Putative Tumor-Reactive Clones
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Conclusion
• Preclinical analysis of LYL845 revealed a highly polyclonal product with potent anti-tumor activity 
• LYL845 demonstrated dose-dependent cytolytic activity and cytokine secretion when co-cultured 

with an autologous melanoma cell line
• Preclinical data showed that LYL845 has preserved tumor-reactive clones with stem-like qualities
• These promising preclinical data led to the further development of LYL845, an investigational 

autologous TIL therapy enhanced with Epi-R
• An Investigational New Drug application for LYL845 was accepted by the FDA in October 2022, 

and it will be evaluated for safety, tolerability, and anti-tumor activity in an upcoming Phase 1 
clinical trial

Figure 2: LYL845 Retained Polyclonality With Preserved TCR Diversity of Source Tumor Tissue 
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Figure 3: LYL845 Demonstrated Dose-Dependent Cytolytic Activity and Pro-Inflammatory 
Cytokine Secretion 

(A) Tumor killing by LYL845 as percent cytolysis with an autologous tumor cell line (metastatic melanoma) with tumor cell killing observed in all 
E:T ratios compared with control tumor-only (0:1) in a dose-dependent manner. (B) Increased IFNγ, IL-2, and TNFα cytokine secretion in LYL845 
cells after 24 hours of CD3/CD28 stimulation as compared with unstimulated cells.
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(A) Simpson clonality of dissociated tumor suspension, LYL845 manufactured at research scale, and product from control process at research 
scale. (B) Simpson clonality of large-scale and research-scale LYL845 products.

Figure 4: Putative Tumor-Reactive Clones Were Identified From Sequencing Thirteen Day-0 Tumors

(A) Analysis by single-cell RNA/TCR-seq of 203,389 cells from 11 melanomas, three lung, and two colon cancers identified putative  
tumor-reactive clones. (B, C)​ Tumor-reactive phenotypes were identified by CXCL13, 4-1BB, PD-1, and TIGIT expression.4-7  
(D) Cells identified as having a tumor-reactive phenotype and high frequency in bulk TCR-seq were defined as being putatively tumor-reactive  
and biased towards CD8+ T cells. 
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Figure 6: Putative Tumor-Reactive Clones Tested at High Frequencies Were Verified  
as Tumor Reactive

Validation of putative tumor-reactive clones by co-culturing LYL845 with a target autologous tumor cell line or dissociated tumor suspension, 
then measuring activation (4-1BB+/IFNγ+) showed that putative tumor-reactive clones are tumor-reactive when captured at higher frequencies.
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Figure 7: Identified Putative Tumor-Reactive Clones Were Preserved in LYL845 and  
Control Products

Bulk TCR-seq of research-scale products showed that LYL845 and T cells prepared with the control protocol preserved a comparable number 
of putative tumor-reactive clones. (A) Large-scale production of LYL845 preserved 94% of the identified putative tumor-reactive clones versus 
57% in research-scale products. (B) Both research-scale and large-scale preparations of LYL845 retained a large percentage of putative 
tumor-reactive cells.
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Figure 8: Putative Tumor-Reactive Cells Were Largely Enriched in  
Non-Stem-Like Compartments

(A) Analysis by single-cell RNA-seq/single-cell TCR-seq of 25 products (nine control, ten LYL845 research-scale, and six LYL845 large-scale) 
enabled phenotypic characterization of putative tumor-reactive clones. (B) Stem-like clusters were identified by expression of SELL, CD39, 
CD69, and expression of stemness gene sets from literature.8 (C) Putative tumor-reactive clones were enriched in non-stem-like clusters.
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