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Figure S1: Study design. Overview of study design.  

CD3, cluster of differentiation 3; HLA, human leukocyte antigen; lete-cel, letetresgene autoleucel; NY-ESO-1, New York esophageal 
squamous cell carcinoma 1; TCR, T-cell receptor. 

  



 

Figure S2: Expression of NY-ESO-1 and cytokines prior to infusion and T-cell dose. a, Expression of NY-ESO-1 at screening across 4 
cohorts as measured by IHC with any intensity staining (n=40 biologically independent samples). b, IL-15 levels prior to 1st and 2nd 
infusion in 2 patients from Cohort 3 which received 2 different LDR prior to each infusion. c, IL-7 levels prior to T-cell infusion across 
cohorts (n=34 biologically independent samples). d, Impact of transduced cell dose/kg on response (n=19 biologically independent 
samples).  

Box plots depict median as horizontal line within box, with box bounds as the first and third quartiles. Dots represent individual data 
points.  Lower whisker is the minimum value of the data within 1.5 times the interquartile range below the 25th percentile. Upper 
whisker is the maximum value of the data within 1.5 times the interquartile range above the 75th percentile. Two-sided p-values were 
calculated via bootstrapped median regression (10,000 bootstraps) to adjust for cohort or responder status (a),t-test (c), and Wilcoxon 
test (d). T-test was performed in (c) to be consistent with remaining cytokine analyses; Wilcoxon p-value=0.576. Cyc, 
cyclophosphamide; IHC, immunohistochemistry; IL, interleukin; LDR, lymphodepleting chemotherapy regimen; NY-ESO-1, New York 
esophageal squamous cell carcinoma 1. 

 

 

 

 

 

 



 

Figure S3: Further characterization of impact of peak cell expansion on response, PFS, and factors that impact expansion. a, Association 
of cell dose with peak cell expansion. b, Association of AUC0_28 with peak cell expansion. c, Association of AUC0_28 with response. d,e, 
Relationship of baseline tumor size as measured by sum of longest diameters (mm) and peak cell expansion (d) and response (e). a-e 
show data from 43 patients. f, Relationship of NY-ESO-1 expression at screening and peak cell expansion (n=40 biologically independent 
samples). g, Relationship of dose with PFS (n=43 biologically independent samples).  

Box plots depict median as horizontal line within box, with box bounds as the first and third quartiles. Dots represent individual data 
points.  Lower whisker is the minimum value of the data within 1.5 times the interquartile range below the 25th percentile. Upper 
whisker is the maximum value of the data within 1.5 times the interquartile range above the 75th percentile. Two-sided p-values were 
calculated via linear regression (a, b), Wilcoxon test (c,e), and Cox proportional hazards model (g). AUC0_28, Area under the cell 
expansion curve from day 0 to day 28; CR, complete response; LDR, lymphodepleting chemotherapy regimen; NY-ESO-1, New York 
esophageal squamous cell carcinoma 1; PD, progressive disease; PFS, progression-free survival; PR, partial response; SD, stable disease. 



 

Figure S4: Memory phenotype distribution in T-cell product and apheresis. a, Memory phenotype distribution (a) of CD8+Pentamer+ 
cells in product of non-responders vs responders. b, Frequency of memory phenotypes in CD8+Pentamer+ cells and association with 
response (n=36 biologically independent samples). c, Logistic regression in black showing probability of response with number of 
infused CD8+ Pentamer+ EM cells/kg, grey areas showing 95% confidence bands. d, Relationship of percent memory phenotypes in 
apheresis with response (n=34 biologically independent samples). Product analyses consist of 36 patients. Apheresis analyses consist of 
34 patients.  

Box plots depict median as horizontal line within box, with box bounds as the first and third quartiles. Dots represent individual data 
points.  Lower whisker is the minimum value of the data within 1.5 times the interquartile range below the 25th percentile. Upper 
whisker is the maximum value of the data within 1.5 times the interquartile range above the 75th percentile. Nominal two-sided p-
values based on the Wilcoxon rank sum test and correlations are based on Spearman method. CM, central memory (CD45RA-CCR7+); 
CR, complete response; EM, effector memory (CD45RA-CCR7-); Naïve (CD45RA+CCR7+); PD, progressive disease; PR, partial response; 
SD, stable disease; TEMRA, T effector memory RA (CD45RA+CCR7-); TSCM, T stem cell memory (CD45RA+CCR7+CD45RO-
CD95+CD127+). 

 

 



 

Figure S5: Further characterization of product attributes and associations with response. a, Association of CD8+Pentamer+ cells and 
persistence at Week 4 (n=18 biologically independent samples). b, Expression of CD40L and ICOS in product (n=36 biologically 
independent samples). c, Association of CD40L with EM phenotype in CD8+Pentamer+ cells (left) and CD4+Pentamer+ cells (right) in 
product (n=36 biologically independent samples). Lines of best fit are shown in blue with grey areas showing 95% confidence bands. 
d,e, Expression of PD-1, LAG3, CTLA4, and TIM3 in CD8+Pentamer+ cells in product(d, n=36 biologically independent samples) and 
apheresis (e, n=34 biologically independent samples). f, Ratio of total CD8 to CD4 cells in product (n=36 biologically independent 
samples).  

Box plots depict median as horizontal line within box, with box bounds as the first and third quartiles. Dots represent individual data 
points.  Lower whisker is the minimum value of the data within 1.5 times the interquartile range below the 25th percentile. Upper 
whisker is the maximum value of the data within 1.5 times the interquartile range above the 75th percentile. Nominal two-sided p-
values based on the Wilcoxon rank sum test and correlations are based on Spearman method. CM, central memory (CD45RA-CCR7+); 
CR, complete response; EM, effector memory (CD45RA-CCR7-); Naïve (CD45RA+CCR7+); PD, progressive disease; PR, partial response; 
SD, stable disease; TEMRA, T effector memory RA (CD45RA+CCR7-); TSCM, T stem cell memory (CD45RA+CCR7+CD45RO-
CD95+CD127+). 

  



 

 

Figure S6: Relationship of cytokines with peak cell expansion. Association of GM-CSF (left) and IL-15 (right) with peak cell expansion 
(n=39 biologically independent samples).  

Lines of best fit are shown in black with grey areas showing 95% confidence bands. Two-sided p-values were calculated via standard 
test for Spearman correlation. GM-CSF, granulocyte-macrophage colony-stimulating factor; IL, interleukin. 

 

  



 

Figure S7: Immune landscape of SS tumors. a, Immune cell composition prior to infusion by gene expression analysis (n=10 biologically 
independent samples). Box plots depict median as horizontal line within box, with box bounds as the first and third quartiles. Dots 
represent individual data points.  Lower whisker is the minimum value of the data within 1.5 times the interquartile range below the 
25th percentile. Upper whisker is the maximum value of the data within 1.5 times the interquartile range above the 75th percentile. b, 
Immune cell composition prior to infusion by IHC (n=8 biologically independent samples). c, Changes in immune cell composition pre T-
cell infusion (n=8 biologically independent samples) and at-progression (n=5 biologically independent samples) by IHC.  

Cross-bars indicate median. Nominal two-sided p-values obtained from limma models (a) and Wilcoxon test (b,c). IHC, 
immunohistochemistry; NR, non-responder; R, responder. 

  



  

Figure S8: Further characterization of tumor gene analyses. a, Comparison of expression of NY-ESO-1 by IHC and mRNA levels in 
available tumor biopsies pre or post treatment (n=20). b-c, Differential expression of TGF-β core genes(b) and Wnt activating genes (c) 
prior to infusion between responders and non-responders and hazard ratio for PFS (n=10 biologically independent samples). d, Change 
in gene expression of exhaustion markers (HAVCR2 and PDCD1 encode TIM-3 and PD-1 respectively) between pre-infusion (n=10 
biologically independent samples) and at progression (n=5 biologically independent samples). Nominal two-sided p-values obtained 
from linear mixed effects model. e, Differential expression of exhaustion markers prior to infusion between responders and non-
responders and hazard ratio for PFS (n=10 biologically independent samples). Pre-infusion samples from 7 archival screening samples 
(~1 year pre-infusion) and 3 fresh baseline samples (pre-lymphodepletion). At progression, samples consist of 5 samples.  

Box plots depict median as horizontal line within box, with box bounds as the first and third quartiles. Dots represent individual data 
points.  Lower whisker is the minimum value of the data within 1.5 times the interquartile range below the 25th percentile. Upper 
whisker is the maximum value of the data within 1.5 times the interquartile range above the 75th percentile. For b,c,e estimates and 
95% confidence intervals from Cox proportional hazards model (left panels) and limma (right panels of R vs NR). IHC, 
immunohistochemistry; NR, no response; NY-ESO-1, New York esophageal squamous cell carcinoma 1; PFS, progression-free survival; R, 
response. 



 

Figure S9: Gating strategy for flow cytometry analysis.  

Cells were gated on singlets and viable lymphocytes (CD3+), followed by CD8+ T cells and CD8+/Pentamer+ cells. CD8+Pentmer+cells 
were then gated on either memory phenotypes, CD40L, or ICOS expression (bottom row) as an example. Data from control transduced 
TCR T cells is shown as an example. T stem cell memory (Tscm) gating was performed via Boolean gating (CD45RA+CCR7+CD45RO-
CD95+CD127+) so is not shown here. CD3, cluster of differentiation 3; CM, central memory (CD45RA-CCR7+); EM, effector memory 
(CD45RA-CCR7-); Naïve (CD45RA+CCR7+); TEMRA, T effector memory RA (CD45RA+CCR7-). 

 

 

 

 

 

 

  



Table S1: Patient characteristics (mITT population) 

 
aTotals may not sum to 100% due to rounding. bAt informed consent. cResult was ambiguous and assumed to be HLA-A*02:01-positive 
at >99.99% probability. dOne subject in Cohort 2 had an ECOG status of 1 at screening but was a status 2 at the time of baseline. 
Eligibility did not specify subjects must meet ECOG at screening and baseline. eOverall column gives sum of all cohorts unless otherwise 
specified. ECOG, Eastern Cooperative Oncology Group; HLA, human leukocyte antigen; ITT, intention to treat; mITT, modified intention 
to treat. 



Table S2: Incidence of adverse events with toxicity grade ≥3 occurring in ≥10% of subjects 

 

  



 

Table S3: Incidence of serious adverse events occurring in 2 or more subjects 

 

  



 
Table S4: Characteristics and response for subset of patients that received two infusions 

 
aReduced fludarabine 20mg/m2. bReduced fludarabine to 20mg/m2 and no cyclophosphamide on Day -5 

 

  



Table S5: Gene sets differentially expressed between Responders and Non-responders prior to infusion from 
Nanostring Immune panel  

 

NR, non-responder; R, responder. Nominal two-sided p-values. 
 

  



 

Table S6: Gene sets differentially expressed between Responders and Non-responders prior to infusion from 
Nanostring cancer pathway panel 

 

NR, non-responder; R, responder. Nominal two-sided p-values. 
 

  



Table S7: Detection reagents used for T-cell phenotyping, (A) Panel 1 composition (Pheno1) and (B) Panel 2 
composition (Pheno2)  

 

*CMV or NY-ESO-1 pentamer

 


	Supplementary information for Biomarkers correlates with response to
	NY-ESO-1 TCR T cells in patients with synovial sarcoma

