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Background T-cell therapies have demonstrated curative poten-
tial in hematologic malignancies and melanoma, but not in
epithelial cancers, the most common malignancy type. Here,
we report ongoing complete tumor responses in two patients
with metastatic cervical cancer 10 years after a single treat-
ment with tumor-infiltrating lymphocytes (TIL)
(NCT01585428). We investigated long-term T cell persistence,
antigen heterogeneity, and antigen processing and interferon
response pathway integrity in these responses.
Methods Two patients treated with TIL therapy for cervical
cancer were assessed for evidence of cancer by computed
tomography imaging and circulating cell-free tumor DNA
(ccfDNA) 10 years post-treatment.1 The long-term persistence
of previously defined tumor-antigen-specific T cell clonotypes
in peripheral blood was determined by T cell receptor reper-
toire sequencing.2 The intratumoral heterogeneity of the anti-
gens targeted by TIL and of gene alterations in antigen
processing and interferon response pathways were assessed by
genomic and transcriptomic sequencing and computational clo-
nal architecture reconstruction.
Results Both patients demonstrated no evidence of disease at
10-year follow-up. Following infusion, tumor-antigen-specific T
cell clonotypes expanded rapidly, peaked after 3-4 months,
and then contracted to below baseline frequencies by 1-2
years.2 Longitudinal analysis revealed negligible levels without
re-expansion through 10 years. Clonotype response kinetics
were similar regardless of CD4 versus CD8 subset, target anti-
gen class, and antigen epitope. Tumor architecture analysis of
four distinct tumor regions from a patient who received TIL
targeting both neoantigens and HPV antigens revealed intratu-
moral heterogeneity with branched clonal evolution. Although
the immunodominant TIL reactivity was against neoantigens
[2], the targeted neoantigen mutations showed heterogeneity.
One neoantigen mutation (ALDH1A1 N150I) was clonal,
while two others (SETDB1 E21D and METTL17 E279K)
were subclonal. However, clonal ALDH1A1 N150I did not
show transcriptional expression, whereas the subclonal
SETDB1 E21D and METTL17 E279K did. An examination of
potential immunotherapy resistance genes showed a subclonal
NLRC5 mutation in a single allele in 1 of 4 tumor regions
and subclonal partial copy loss of B2M and JAK2 in 2 of 4
tumor regions.
Conclusions T cell therapy mediated ongoing 10-year complete
tumor responses in cervical cancers supporting that the
approach can be curative in epithelial malignancies. Anti-tumor
T cell expansion and contraction without ongoing elevated
persistence was sufficient for decade-long tumor response.
Heterogeneous, partial alterations in potential immunotherapy
resistance genes did not prevent complete tumor regression.
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