











Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size For the primary dataset, we targeted to accrue a total of 20 evaluable patients based on estimated sample size needed to evaluate our
primary endpoint of safety. Additional details can be found in the primary article — Rojas et al. Nature 2023 https://www.nature.com/articles/
s41586-023-06063-y

Data exclusions  No data were excluded.

Replication All findings were reproducible. All experimental replicates, performed as independent experiments in individual patient samples, are outlined
in the figures and figure legends. Technical replicates are also indicated in the figure legends when appropriate.

Randomization Randomization is not applicable, as the primary study source for this dataset was a single-arm, phase-I clinical trial.

Blinding In the clinical trial underlying the primary dataset, the investigators were blinded to survival events during immunologic response
determination. Other experiments: no blinding, as researches needed access to the sample information to perform the experiments.
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Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
Antibodies |Z |:| ChiIP-seq
Eukaryotic cell lines |:| |Z Flow cytometry
Palaeontology and archaeology |Z |:| MRI-based neuroimaging

Animals and other organisms
Clinical data

Dual use research of concern
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Plants

Antibodies

Antibodies used CD137 - clone 4B4-1, PE (Biolegend Cat# 309804); 3ul/sample
CD3 - clone SK-7, PE-Cy7 (Biolegend Cat# 344816); 4ul/sample
CD4 - clone OKT4, BV650 (Biolegend Cat# 317436); 2 ul/sample
CD45 - clone 2D1, Alexa Fluor 700 (Biolegend Cat# 368514); 5 ul/sample
CD56 - clone HCD56, BV605 (Biolegend Cat# 318334); 2 ul/sample
CD8 - clone SK1, APC-Cy7 (Biolegend Cat# 344714); 2 ul/sample
CDS8 - clone SK1, Alexa Fluor 700 (Biolegend Cat# 344724); 2 ul/sample
IFNy - clone 4S.B3, BV421 (Biolegend Cat# 502532); 5 ul/sample
CD107a - clone H4A3, PE (BD Biosciences Cat# 555801); 20 ul/ sample
CD56 - clone NCAM16.2, BV786 (BD Biosciences Cat# 564058); 5 ul/sample
TNFa - clone MAb11, APC (BD Biosciences Cat# 554514); 2.5 ul/sample
mTCR - clone H57-597, PE-Cy5 (Biolegend Cat #109209), 0.5 ul/sample
HLA-ABC - clone W6/32, APC (Biolegend Cat #311409), 3 ul/sample
DAPI - (BD Biosciences Cat# 564907); 0.2 ul/sample
Fixable viability Dye - eFLuor 520 (Invitrogen Cat# 65-0867-14); 1.0 ul/sample

Validation All antibodies were validated by the manufacturer and used per their instructions. In our experiments, biological negative controls
were included. Additional information on validation can be found on the manufacturer's websites, below.
CD137 - clone 4B4-1, PE (Biolegend Cat# 309804 ); https://www.biolegend.com/en-ie/products/pe-anti-human-cd137-4-1bb-
antibody-1510?GrouplD=BLG2203
CD3 - clone SK-7, PE-Cy7 (Biolegend Cat# 344816); https://www.biolegend.com/en-ie/products/pe-cyanine7-anti-human-cd3-
antibody-6934
CD4 - clone OKT4, BV650 (Biolegend Cat# 317436); https://www.biolegend.com/en-ie/products/brilliant-violet-650-anti-human-cd4-
antibody-7786
CD4S5 - clone 2D1, Alexa Fluor 700 (Biolegend Cat# 368514); https://www.biolegend.com/en-ie/products/alexa-fluor-700-anti-
human-cd45-antibody-12399
CD56 - clone HCD56, BV605 (Biolegend Cat# 318334); https://www.biolegend.com/en-ie/products/brilliant-violet-605-anti-human-
cd56-ncam-antibody-7668
CDS8 - clone SK1, APC-Cy7 (Biolegend Cat# 344714); https://www.biolegend.com/en-ie/products/apc-cyanine7-anti-human-cd8-
antibody-6391




CD8 - clone SK1, Alexa Fluor 700 (Biolegend Cat# 344724); https://www.biolegend.com/en-ie/products/alexa-fluor-700-anti-human-
cd8-antibody-9062

IFNy - clone 4S5.B3, BV421 (Biolegend Cat# 502532); https://www.biolegend.com/en-ie/products/brilliant-violet-421-anti-human-ifn-
gamma-antibody-7189

CD107a - clone H4A3, PE (BD Biosciences Cat# 555801); https://www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-
reagents/research-reagents/single-color-antibodies-ruo/pe-mouse-anti-human-cd107a.555801

CD56 - clone NCAM16.2, BV786 (BD Biosciences Cat# 564058); https://www.bdbiosciences.com/en-us/products/reagents/flow-
cytometry-reagents/research-reagents/single-color-antibodies-ruo/bv786-mouse-anti-human-cd56.564058

TNFa - clone MAb11, APC (BD Biosciences Cat# 554514); https://www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-
reagents/research-reagents/single-color-antibodies-ruo/apc-mouse-anti-human-tnf.554514

mTCR - clone H57-597, PE-Cy5 (Biolegend Cat #109209) https://www.biolegend.com/de-at/products/pe-cyanine5-anti-mouse-tcr-
beta-chain-antibody-273

HLA-ABC - clone W6/32, APC (Biolegend Cat #311409), https://www.biolegend.com/de-at/products/apc-anti-human-hla-a-b-c-
antibody-1870

DAPI - (BD Biosciences Cat# 564907); https://www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-reagents/research-
reagents/single-color-antibodies-ruo/dapi-solution.564907

Fixable viability Dye - eFLuor 520 (Invitrogen Cat# 65-0867-14); https://www.thermofisher.com/order/catalog/product/65-0867-14
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Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s) We purified patient peripheral blood mononuclear cells (PBMCs) by density centrifugation over Ficoll-Paque Plus (GE
Healthcare) and cultured purified cells in RPMI medium supplemented with 10% fetal bovine serum (FBS, (Nucleus Biologics),
1mM sodium pyruvate, 2mM L-glutamine, non-essential amino acids and 2-mercaptoethanol, 100 U ml-1 penicillin-
streptomycin (MSK medium preparation core facility), with 100 U ml-1 IL-2 (Peprotech), and 100 U ml-1 IL-15 (Peprotech)
added every other day. We purchased pan negative selection purified human T cells (Precision for Medicine). We purchased
T2 (174 x CEM.T2) cells (CRL-1992) and K562 cells (CCL-243) from ATCC. 293Vec-RD114 cells (Biovec Pharma) and Phoenix-
AMPHO cells (ATCC CRL-3213) were kindly gifted from MSK laboratories.

Authentication For transduction of T cells, T2 cells, and K562 cells, we authenticated the correct sequence of the retroviral vector by Sanger
sequencing before transduction. Then, we validated the generated cell lines by PCR amplification of the inserted transgene
and Sanger sequencing. We further validated correct HLA and TCR expression by functional assays with restricted epitopes.

Mycoplasma contamination PBMCs and donor-derived transduced T cells were not tested for mycoplasma contamination. Cell lines were periodically
tested for presence of mycoplasma using the MycoAlert-PlusTM kit (Lonza) at the Antibody and Bioresource Core Facility at
MSK.

Commonly misidentified lines No commonly misidentified lines were used in this study.
(See ICLAC register)

Clinical data

Policy information about clinical studies
All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration = NCT04161755

Study protocol Study protocol is available (Supplementary File 1).
Data collection Patients were enrolled from December 2019 to August 2021. Data were collected at MSK during and beyond enrollment period.
Qutcomes Primary endpoint was safety and was assessed using a predefined number of grade 3 adverse events due to atezolizumab and

autogene cevumeran per number of patients enrolled (reported in primary article for this dataset — Rojas et al. Nature 2023 https://
www.nature.com/articles/s41586-023-06063-y). Secondary endpoints were 18-month recurrence free survival (RFS) and overall
survival (OS). We defined recurrence as new lesions by RECIST 1.1, and RFS from either the date of surgery (RFS), or from the date of
the last autogene cevumeran priming dose (landmark RFS) to the date of recurrence or death, whichever occurred first. We censored
patients without events at the last known date they were recurrence-free. We defined OS from the date of surgery to the date of
death. As exploratory endpoints, we measured immune response. Data cut-off was December 1, 2023, extending the median follow-
up to 36 months




Plants

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor

was applied.
Authentication Describe-any-atuthentication-procedures foreach-seed-stock-used-ornovel-genotype-generated—-Describe-any-experiments-used-to

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.

Flow Cytometry

Plots
Confirm that:

|Z| The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

|Z| The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

Software

Cell population abundance

Gating strategy

We purified patient peripheral blood mononuclear cells (PBMCs) by density centrifugation over Ficoll-Paque Plus (GE
Healthcare) and cultured purified cells in RPMI medium supplemented with 10%fetal bovine serum (FBS, (Nucleus Biologics),
1mM sodium pyruvate, 2mM L-glutamine, non-essential amino acids and 2-mercaptoethanol, 100 U ml-1 penicillin-
streptomycin (MSK medium preparation core facility), with 100 U ml-1 IL-2 (Peprotech), and 100 U ml-1 IL-15 (Peprotech)
added every other day.

We stained cells using antibody cocktails in the dark at 4°C, washed, and analyzed. To examine expression of intracellular
markers, we surface-stained, fixed, permeabilized, and stained the cells for intracellular proteins using the Fixation and
Permeabilization Buffer Kit as per the manufacturer’s recommendations (Invitrogen, MA, USA). Full details are provided in
the Methods.

We analyzed PBMCs, transduction efficiency, and T cell activation, on a FACS LSR Fortessa (BD Biosciences). We sorted T cells
using an Aria Cell sorter (BD Biosciences).

Data was analyzed using FACSDiva software (version 8.0.1, BD Bioscience) and FlowJo (version 10).

Representative cell abundance is indicated in Figure 4a and Extended Data Figure 9. Due to the scarcity of the samples, we
were not able to confirm the purity of the populations within the post-sorting fractions.

We gated lymphocytes based on size and complexity gating (SSC-A vs FSC-A). We considered events with high SSC-W and
FSC-W and normal SSC-H and FSC-H, respectively, as doublets and excluded them from the analysis. We identified dead cells
as positive for Fixable Viability Dye 520 or DAPI and excluded them from the analysis. We used the following definitions:
human T cells as live, CD45+, CD56-, CD3+ cells; degranulating CD8+ T cells as live, CD56-, CD3+, CD8+, CD107a+; neopeptide-
stimulated CD8+ T cells as live, CD56-, CD3+, CD8+, TNF +/IFN +; and activated transduced T cells as live, CD3+, CD8+, mTCR
+, 4-1BB+. We set the gates of activation markers using mock-stimulated T cells (DMSO or irrelevant peptides).

|Z| Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.
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