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Sample size

Data exclusions

Replication

The gene expression data, including de-identified BAM files and count matrices, generated in this study have been deposited in the NCBI Gene Expression Omnibus
(GEO) under accession number GSE285214. Previously published mass cytometry data analyzed in this manuscript are available on Zenodo. Previosly published AML
scRNAseq data analyzed in this study are available from the European Genome-Phenome Archive (EGA) (https://ega-archive.org) under the accession numbers
EGAS50000000357, EGAS00001004444 and EGAS00001004894; the NCBI’s Database of Genotypes and Phenotypes (dbGaP; https://www.ncbi.nlm.nih.gov/gap)
under accession number phs003015.v1.p1; and the GEO repository under accession numbers GSE128933 and GSE185381. Previously published solid tumor
scRNAseq data are available in the GEO repository under accession number GSE215121 (melanoma), GSE148071 (lung), and GSE211644 (pancreas).

The remaining data ara available within the Supplementary Information, or Source Data file.

Sex and age were not considered in the study design, as the sample size was limited and exploratory in nature. Accordingly,
no sex- or age-based analyses were performed. The sex and age of participants were recorded based on clinical
documentation and are reported in aggregate. Consent to specifically report or share individual-level data, that could
potentially identify the patients based on age, sex, institution of treatment and disease was not obtained.

Race and ethnicity were not analyzed in relation to the study outcomes. The focus of this study was on clinical and biological
factors related to acute myeloid leukemia and its treatment, and race and ethnicity were not included as primary factors in
the analysis.

Detailed characteristics of treated patients are described in Table 1 and supplementary Table S1 of the manuscript.

All HLA A*0201+ participants were identified through the Clinical Coordinator’s Office, which tracks all patients referred to
Fred Hutchinson Cancer Center for allogeneic stem cell transplantation. The study was presented to potential participants
during their Arrival Conference on the Transplant Service by the Attending Physician, who was not part of the research team.
The Attending Physicians rotate on a monthly basis, and the Clinical Coordinators were also not involved in the research
team. If a patient expressed interest in participating, they signed a Screening Informed Consent to assess eligibility. If eligible
and still interested, they then signed a Treatment Informed Consent. Following this, they proceeded with their allogeneic
transplantation, and a portion of the donor’s G-CSF-mobilized cells was used to generate the infused cells as soon as
indicated according to the protocol.

The study was conducted in compliance with all relevant ethical regulations and received approval from the Institutional
Review Board at Fred Hutchinson Cancer Center. The study was conducted in accordance with the Declaration of Helsinki

The sample size for TTCR-C4-treated patients (n=15) was not determined through formal power calculations. Instead, it was based on
feasibility, with the goal of providing descriptive data to assess whether further studies were warranted and to evaluate the acceptability of
toxicity levels.

All the patients who received the infusion product TTCR-C4 underwent immune-monitoring

The study's key experiments were performed in a single cohort of patients (n=15). Due to the feasibility-driven design and sample size
constraints, no formal replication of the results in an independent cohort was conducted. However, the results were analyzed across multiple
timepoints and were consistent within the cohort. For in silico validation, data from publicly available datasets were compared to assess the
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generalizability of the observed trends.

Not applicable - no randomization was performed

All clinical data (e.g. lymphocyte counts, platelets, hematocrit, marrow immunohistochemistry, clinical flow cytomtry, clinical cytogenetics)
were taken from clinical lab reports and therefore blinded. For all other laboratory studies care was taken to perform all manipulations on the
same day and under the same experimental conditions. Patient group allocation could not be blinded as the screening and logistics necessary
to infuse patients with TTCR-C4 required coordination between multiple groups.

Spectral flow cytometry was performed on a 5-laser Cytek Aurora (Fig. 2A-F). Cells were stained with fluorochrome-conjugated
antibodies against surface and intracellular markers, including TIGIT (A15153G, BV421, BioLegend), CCR7 (3D12, BB700, BD
Biosciences), Ki-67 (B56, BV480, BD Biosciences), CD57 (NK-1, BUV395), CD45RA (HI100, BV570, BioLegend), CD27 (O323, BV605,
BioLegend), CD95/FAS (DX29, BV650, BioLegend), CD127/IL-7Ra (A019D5, BV711, BioLegend), CD28 (CD28.2, BV785, BioLegend), T-
Bet (4B10, KIRAVIA Blue 520, Cell Signaling Technology), CD8 (RPA-T8, BUV737), TCF1/TCF7 (C63D9, PE), PD-1 (EH12.2H7, PE-Dazzle
594, BioLegend), CD69 (FN50, PE-Cy5, BioLegend), Granulysin (DH2, PE-Cy7), KLRG1 (Z7-205.rMAb, PerCP-eFluor 710), Granzyme K
(G3H69, RB780, BD Biosciences), Tetramer (APC, Fred Hutch in house production), Granzyme B (GB11, Alexa Fluor 700, BD
Biosciences), CD38 (HIT2, APC-Fire 810, BioLegend), CD3 (UCHT1, APC-Fire 750, BioLegend), TIM3 (F38-2E2, PE-Fire 810, BioLegend),
and viability dye (LD Blue, Invitrogen). A dump channel excluded myeloid using antibodies to CD33 (WM53, BV510, BioLegend) and
CD14 (63D3, BV510, BioLegend). All flow cytometry staining procedures were validated and performed as previously described in
Mazziotta, F., et al. Blood (2024), and Rutella, S., et al. J Clin Invest (2022).

Flow cytometry and intracellular cytokine staining (Fig. 2G): TTCR-C4 in infusion products and PBMCs post-transfer were identified by
binding to the A*0201/WT1126-134 tetramer APC (Fred Hutch in house production), and analyzed by flow cytometry after staining
with fluorochrome-conjugated mAbs to CD14 BV510 (clone M5E1, BioLegend), live/dead Fixable Aqua Dead Cell Stain (Invitrogen)
(AVID/CD14 dump channel), CD4 BUV395 (clone SK3, BD Biosciences), CD3 BV570 (clone UCHT1, BioLegend), CD8 BV711 (clone RPA-
T8, BD Biosciences), IFNy V450 (clone B27, BD Biosciences). Intracellular cytokine staining: Intracellular cytokine staining and
stimulations were performed as previously described and validated (Moncunill, G. et al., Cytometry. Part A : the journal of the
International Society for Analytical Cytology 2014), with the following modifications: tetramers specific for HLA A*0201/WT126-134
(FHCRC in house production, APC) were added at 1:1000 and 1:400 respectively in 50mcl R10 and incubated 30 minutes at room
temperature before the addition of the stimulation cocktail containing the WT1126-134 peptide in R10 at a final per peptide
concentration of 1 microg/mL. Cells were analyzed on an LSRII (Becton Dickinson) using FACS-Diva software.

Validation was performed through titration using PBMCs to determine the optimal antibody concentration for inclusion in the final
staining cocktail, and/or based on information provided in the manufacturer’s datasheets.

K562 tumor cell line (CCL-243), was obtained from the ATCC

Cells were purchased from ATCC and were not further authenticated

K562 cell line tested negative for mycoplasma.

No commonly misidentified cell lines were used.




