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Genomics LLC, Seattle, WA). Gene signature analysis was performed by identifying the 200 most differentially regulated genes comparing
ALPN-202 with Fc-control treated tumors using false discovery rate (FDR) and focusing on those genes upregulated more than two-fold, which
yielded a list of 124 genes. These 124 genes were identified using the Needle Genomics Expression Atlas and pathway analysis with this gene
set was carried out using Enrichr Pathway Analysis [https://maayanlab.cloud/Enrichr/]. Population analysis

Serum concentrations of ALPN-202 were determined by an ELISA developed at AIS and pharmacokinetic parameters estimated using Phoenix
WinNonlin v6.4 software (Certara)

Surface Plasmon Resonance: ALPN-202 affinity was measured on a Biacore 3000 (GE). Data were aligned, double referenced, and fit using
Scrubber v2.0 software (BioLogic Software Pty, Ltd.).

Statistical analyses for all in vitro and in vivo experiments were conducted using GraphPad Prism v8.

Structure coordinates of the ALPN-202 CD80 vIgD:PD-L1 ECD complex have been deposited in the worldwide Protein Data Bank (wwPDB; http://www.wwpdb/org)
with accession number 7TPS [https://www.rcsb.org/structure/7tps]. RNAseq data is available at the Gene Expression Omnibus (GEO; https://www.ncbi.nlm.nih.gov/
geo/) with accession# GSE161244 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE161244]. Source data for Figures 1-7 and Supplemental Figures 1-6 are
available in the associated Source Data file.

Additional References Cited in this manuscript:

PDB: 1DR9 - [https://www.rcsb.org/structure/1dr9]

PDB 5JDR - [https://www.rcsb.org/structure/5jdr]

PDB 4Z18 - [https://www.rcsb.org/structure/4z18]

PDB 1I8L - [https://www.rcsb.org/structure/1i8l]

PDB 1YJD - [https://www.rcsb.org/structure/1yjd]

PDB 4ZQK - [https://www.rcsb.org/structure/4zqk]

During the development and evaluation of therapeutics in mouse tumor models (including the human PD-L1 transduced MC38, B16-F10, and
SCC152 models in this paper), we conducted power calculations to estimate minimum sample sizes that are appropriate for determining
statistically significant differences in tumor volumes over time (power = 0.80; alpha = 0.05). The results of those calculations (9-10 animals per
group for tumor studies) are used for all studies in which the same model and Fc control treatment are used. For in vitro studies, at least two
technical replicates were conducted for each reported experiment in Figures 1,2, and 4, and Supplementary Figures 1-5). Experiments using
primary human cells (Figures 2 and 4, and Supplementary Figures 2, 3 and 5) were conducted with 3-5 donors to account for donor variability.

No data were excluded from these studies.

The majority of the experiments were conducted two to three times and data shown is representative of the data. The in vivo/ex vivo studies
depicted in Figure 6 were only conducted one time due to the resource constraints.

For in vivo tumor studies, when the average tumor volume of the entire population reached 54-104 mm3, animals were staged in a random
manner into groups to produce roughly equivalent mean tumor volumes per group prior to administration of test articles.

While not officially blinded, tumor volumes were measured by caliper in a predetermined, consistent manner by individuals with no/limited
knowledge of the function of the test articles.
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See Supplementary Table 4 for clones, fluorophores, vendors, catalog numbers, and dilutions used.

All commercial antibodies used for flow cytometry (Supplementary Table 4) have been thoroughly validated by the vendors (see
validation statements below). Anti-PD-L1 antibody (durvalumab) and anti-PD-1 antibody (nivolumab) were purchased from Catalent
and tested for binding to PD-L1+ or PD-1+ cells respectively by flow cytometry. Anti-PD-L1 (atezolizumab), anti-CTLA-4 (ipilimumab)
and anti-human CD28 (FR104-Fc) were produced at AIS and tested by flow cytometry for binding to PD-L1, CTLA-4 and CD28
respectively. Anti-mouse CD28 (inert Fc), anti-mouse PD-1 (clone RMP1-14, rat IgG2a), and anti-mouse CTLA-4 (clone 9D9, mIgG2b)
were commercially sourced and thoroughly validated by the vendors and in the scientific literature.

Validation statements from each vendor:

BioLegend - Specificity testing of 1-3 target cell types with either single- or multi-color analysis (including positive and negative cell
types). Once specificity is confirmed, each new lot must perform with similar intensity to the in-date reference lot. Brightness (MFI) is
evaluated from both positive and negative populations. Each lot product is validated by QC testing with a series of titration dilutions

Miltenyi Biotec - All our antibodies are rigorously tested and validated before release. In the application section on the product page,
you can find examples of typical performance data. In addition, we provide extended validation data highlighting details of antibody
performance, specificity, and fixation compatibility.

BD Biosciences - The specificity (of each antibody) is confirmed using multiple methodologies that may include a combination of flow
cytometry, immunofluorescence, immunohistochemistry or western blot to test staining on a combination of primary cells, cell lines,
or transfectant models. All flow cytometry reagents are titrated on the relevant positive or negative cells.

Thermo Fisher - Thermo Fisher Scientific is committed to adopting validation standards for our Invitrogen antibody portfolio that are
tested for both target specificity and functional application. By supporting the International Working Group for Antibody Validation
(IWGAV), and adopting their recommendations, we’re doing our part to ensure reproducibility and proper functionality in the
scientific community

BioXcell - Binding validation is performed for each lot for all applicable InVivoPlus™ products.

Absolute Antibody - No formal antibody validation statement. The anti-mCD28 (clone E18; mouse antibody) product sheet references
the source and specificity of the E18 antibody in PMID: 18780833. Antibody binding to and blocking of mouse CD28 was confirmed by
the authors of this manuscript.

GloResponse™ IL-2-luc2P Jurkat cells were purchased from Promega(#J129A). K-562 cells were purchased from ATCC
(#CCL-243) and virally transduced to stably express transmembrane anti-CD3 single chain Fv (scFv) and/or wild type PD-L1.
B16-F10 cells were purchased from ATCC (#CRL-6475). SCC152 cells were purchased from ATCC (#CRL-3240). MC38 cells
were a kind gift from Mark Selby who in turn received them from the laboratory of Dr James Allison (original commercial
source is unknown). ExpiCHO-S™ xpi293™ cells were purchased from Thermo Fisher Scientific and and virally transduced to
express human CTLA-4, CD28, or PD-L1. Expi293™ cells were purchased from ThermoFisher Scientific and used to produce
proteins or were transiently transfected to express mouse CTLA-4, CD28, or PD-L1.

Cell lines used were not authenticated

Cell lines were not tested for mycoplasma contamination during the time range of these studies.

No commonly misidentified cell lines were used

Female C57BL/6NJ mice (8 – 10 weeks old at study start) and female NSG (NOD-scid IL2Rgammanull) mice (aged 7-8 weeks) were
purchased from The Jackson Laboratory and housed under specific pathogen-free conditions at the Association for Assessment and




