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Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

algorithm was used to identify meta clusters that were then annotated and merged into final cell subtypes based on published literature.

Analysis of RNA sequencing data was performed in R. For differential expression analysis, we completed a paired analysis between time points
using the DESeq2 package (v1.32.0), including the patient as a covariate in our model, along with our comparison of interest. Estimated fold
changes are shrunk with ashr using lfcShrink to account for the variation in the samples in this dataset. Gene set statistics were run with fgsea
using MSigDb61 v7.4.1 pathways annotated in the HALLMARK databases.

The raw RNA sequencing data are publicly available in dbGaP repository under accession code phs003615.v1.p1.

The RSEM expected gene counts are publicly available in GEO database under accession code GSE248014 [ https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE248014] .

The CyTOF data are publicly available in Zenodo under doi: 10.5281/zenodo.12802613 [https://doi.org/10.5281/zenodo.12802613].

The remaining data are available within the Article, Supplementary Information or Source Data files. Source data are provided with this paper.

CODE AVAILABILITY

The code associated with this manuscript is available on Zenodo: https://zenodo.org/doi/10.5281/zenodo.12795850. The mIHC analysis protocol and code are
available on protocols.io: dx.doi.org/10.17504/protocols.io.n92ldmmznl5b/v2

The authors declare that the minimal data set and source data for clinical data for this study cannot be shared publicly due to ethical and legal restrictions on
sharing de-identified data that aligns with the consent of research participants. Current JHU compliance policies require data with no direct consent for public open
access sharing be under restricted access. We provide access through dbGAP, an established repository for clinical data that provides open access without a fee
restricted to approved researchers under a Data Use Agreement. JHU compliance policy for dbGAP requires additional anonymization of certain demographics,
including the use of age ranges and limiters to outlier values for weight, height, and certain rare diseases, while retaining sufficient value for reference and
validation of results. Researchers can request more detailed data from the corresponding author shared through an approved collaboration arrangement.

Thirteen (43%) of the patients were female. Both male and female participants could be included in the trial, but only
biologically female patients participated in the trial. The findings from this trial don't apply to only one gender.

Twenty-eight (93%) of patients were White and 2 (7%) were Black or African American. 1 (3%) were Hispanic or Latin, 27
(90%) were not Hispanic or Latin, and 2 (7%) did not have available ethnicity data. Race and ethnicity data were based on
self-report data. Baseline demographics are provided in the Table 1.

All patient demographics are shown in detail in Table 1. in summary, we enrolled patients at least 18 years old with
histologically or cytologically confirmed diagnosis of pancreatic adenocarcinoma that had progression after prior lines of
therapy; Median age was 63.5 (range 32-79). Forty-three 5 of the patients identified themselves as female. Thirty-seven % of
patients had received one prior line of chemotherapy, and 64% had received 2 or more prior lines of chemotherapy.

Eligible patients were 18 years of age or older, had an Easter Cooperative Oncology Group performance status score of q o1
(on a 5-point scale in which higher numbers reflect greater disability), and had adequate hematological, renal, and hepatic
function. Eligible patients had histologically or cytologically confirmed pancreatic adenocarcinoma, locally advanced or
metastatic, and had received one or two prior lines of chemotherapy; participants were also required to have measurable
disease and accessible non-bone tumor 416 lesions for serial core biopsies. Patients with a history of active autoimmune
disease or uncontrolled intercurrent illness were excluded. The attached Clinical protocol provides full details on inclusion
and exclusion criteria.

All procedures were conducted in accordance with the Declaration of Helsinki and the International Conference on
Harmonization Guidelines for Good Clinical Practice. The protocol and all amendments were reviewed by the scientific review
committee and institutional review board at the Johns Hopkins Sidney Kimmel Cancer Center. All patients provided written
informed consent before enrollment.
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Validation

This was an open-label, single-arm, phase 2 clinical trial to assess the safety and efficacy of entinostat plus nivolumab in patients with
advanced stage pancraetci cancer. A Simon’s two-stage design was applied to test the null hypothesis that the true ORR is 5% or less (not
considered clinically compelling for this combination). This design yields 80% power at a one-sided type I error rate of 5% when the
trueresponse rate is 20%.

No data were excluded from the analysis

N/A - The clinical trial was a non-randomized, single arm study. Correlative analyses weer based on all samples available.

N/A - The clinical trial was a non-randomized, single arm study.

The clinical trial was a single arm study and response outcome were not blinded to the investigators during data collections or analyses

All antibodies used in the study are described in detail in the supplementary files

The following manuscripts detail antibody validation and protocols for IHC: Tsujikawa, Takahiro, et al. "Quantitative multiplex
immunohistochemistry reveals myeloid-inflamed tumor-immune complexity associated with poor prognosis."Cell reports. 19.1
(2017): 203-217.

Banik, Grace, et al. "High-dimensional multiplexed immunohistochemical characterization of immune contexture in human
cancers."Methods in enzymology635 (2020): 1-20.

Liudahl SM, Betts CB, Sivagnanam S, et al. "Leukocyte Heterogeneity in Pancreatic Ductal Adenocarcinoma: Phenotypic and Spatial
Features Associated with Clinical Outcome." Cancer Discov. 2021;11(8):2014-2031. doi:10.1158/2159-8290.CD-20-0841




