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Life sciences study design
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Sample size

Data exclusions

Replication

Source data are provided with this paper. The datasets generated and/or analysed during the studies reported herein are provided in the Supplementary
Information and in the Source Data file, provided for Figures 1, 3, 4, 5, 6, Supplementary Figures 1, 5-14. The structure factors and coordinates for the rhIL-2 (P65K)
structure have been deposited into the Protein Data Bank under the accession number 7M2G (https://doi.org/10.2210/pdb7M2G/pdb). The coordinates for rhIL-2
bound to the heterotrimeric IL-2 receptor complex structure used for structural alignments is publicly available (2ERJ, DOI: 10.2210/pdb2ERJ/ pdb).

Sample sizes were not statistically pre-determined.

Appropriate sample sizes were selected for each experiment to allow meaningful statistical confidence where required

For initial screening studies using the Discoverx assay, each compound was tested in duplicate to ensure reproducibility to identify potential
hit compounds and discern from pharmacologically inappropriate variants. Duplicate measurements were considered sufficient for screening
as the density of sampling across doses ensured reasonable accuracy of curve fits sufficient to identify large differences in potency. For
pSTAT5 flow studies, sample size were selected to minimize natural donor variability effects and allow mean and SEM calculations for potency
data. For in vivo studies, sample size was selected to balance animal use with statistical power, and allow temporal sampling density required
to observed the effects in cases where terminal collections were required (PK/PD studies). For PK/PD studies, at least three animals per time
point per compound were selected as appropriate to minimize animal to animal variability and statistical measure of the standard error of the
mean effect. For tumor studies, sample sizes were selected to balance animal use and statistical power, and to minimize animal to animal
variability effects on the results.

In the SPR binding study, rhIL-2 concentrations of 5-10uM and above produced aberrant signals that were not able to be fit. These signals
saturated the surface and were excluded from the analysis to avoid artifacts in the fitting.

For other studies, data were excluded when a sample failed due to a technical issue, and exclusion criteria were established before data were
collected. All such exclusions are listed in the Source Data file and summarized below.

Fig 5c, one data point was omitted from each of THOR-707 1mg/kg and 3mg/kg samples (n=3 for these vs n=4 for all others).*

Supplementary Figure 7. Two data points were omitted from the THOR-707 1mg/kg B16-F10 Percent pSTAT5 positive in NK cells analysis.*

Supplementary Figure 8. Two data points were omitted from different time points from each of vehicle, THOR-707 and rhIL-2 data sets, as
well as the 120 hours data from all sets.*

Supplementary Figure 9 B. Percent Ki-67 positive in NK cells from B16F10 tumor-bearing and non-tumor bearing C57BL6 mice. Two data
points were omitted from the 3mg/kg data set and one from the 0.3mg/kg data set.*

Supplementary Figure 14. One data point was omitted from each of the following groups: THOR-707 (0.3mg/kg) in C57BL6 (non tumor
bearing mice), THOR-707 1mg/kg in C57BL6 mice bearing B16F10 tumors , THOR-707 3mg/kg in C57BL6 mice bearing B16F10 tumors.

* exclusion based on low event count in flow cytometry analysis (<100 events in target cell population). Criteria for event counts were >100
events in target population. All such exclusions are highlighted in the Source Data file

All data produced was based on biologically independent samples with the exception of the Discoverx screen, in which technical replicates
were employed to ensure technical reproducibility for screening. No technical replicates were used for statistical measurements.

In vitro studies were performed with multiple donors where applicable and described in methods section.

All attempts at replication were successful.

Discoverx screening of IL-2 variants was performed in duplicate. Results for THOR-707 were confirmed in >2 additional independent studies.

THOR-707 vs IL-2 SPR was performed in singlicate. Absence of IL-2Ra engagement was confirmed in >2 additional independent studies.

Ex vivo potency via Flow cytometry was performed in singlicate using six independent donors. Results for THOR-707 were confirmed in >2
additional studies with different random donors.

Single dose PK/PD study in naive mice was performed in singlicate using 4 animals per time point. THOR-707 CD8+T and NK expansion, and
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Randomization

Blinding

Reporting for specific materials, systems and methods
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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

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

absence of Treg expansion were confirmed in >2 additional studies.

PK/PD study in tumor bearing mice was performed in singlicate using 4-7 animals per time point.

B16-F10 tumor efficacy study was performed in singlicate using 15 animals per condition.

PBMC dose response for pSTAT5 study (Supplementary Fig 5) was performed in singlicate with 3 independent donor samples.

Supplementary Fig 11- IL-5 levels after rhIL-2 or THOR-707 administration was performed in singlicate in 3 independent animals per time point

Samples/animals in all experiments were randomized to each group.

In PK/PD study in naive mice, animals were assigned to each group at random.

In B16F10 tumor PK/PD study, mice were randomly assigned to groups for treatment. Randomization was performed based on average tumor
volume (mm3) at ~60-80mm3 for each group on day -1 (a day prior to dosing).

In B16F10 efficacy study, mice were randomized at tumor volumes of 50 mm3 for the treatment. All animals were randomly allocated to the
different study groups.

For PK/PD studies in mouse, mice were allocated to study groups at random.

All studies reported herein report quantitative data measured without subjective scoring. The investigators were not blinded during
experiments

All antibodies used in the studies reported are described in detail in the supplemental materials section of the manuscript and are
listed below.

CD122 BV711 TM-Beta 1 BD 740679

CD127 FITC eBioRDR5 eBioscience 11-1278-42 1:50

CD127 eF506 eBioRDR5 eBioscience 69-1278-42 1:50

CD16 BV711 3G8 Biolegend 302044 1:100

CD25 Biotin REA568 Miltenyi 130-108-995 1:25

CD25 AF700 PC61 Biolegend 102024

CD25 Biotin M-A251 Biolegend 356124 1:25

CD25 PE M-A251 Biolegend 356104 1:500

CD27 BV786 L128 BD 563327 1:25

CD3 Ax488 17A2 Biolegend 100210 1:400

CD3 PE-Cy7 UCHT1 Biolegend 300420 1:50

CD3 APC-Cy7 UCHT1 Biolegend 300426 1:500

CD335 BV605 29A1.4 Biolegend 137619

CD3e BUV395 17A2 BD 740268

CD4 Bv786 RM4-5 Biolegend 100552 1:200

CD4 APC-eF780 GK1.5 eBioscience 47-0041-80

CD4 BUV737 SK3 BD 564305 1:50

CD4 PE-Cy7 RPA-T4 Biolegend 300512 1:200

CD44 PEcy7 IM7 Biolegend 103030 1:1000

CD44 BV421 IM7 Biolegend 103040

CD45 PEcy7 30-F11 Biolegend 103114

CD45RA BUV395 HI100 BD 740298 1:50

CD45RA A488 HI100 Biolegend 304114 1:500
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Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

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

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

CD49b APC DX5 Biolegend 108910

CD56 BV711 HCD56 Biolegend 318336 1:100

CD56 BV421 HCD56 Biolegend 318328 1:100

CD62L Percpcy5.5 MEL-14 Biolegend 104412

CD8 Bv711 53-6.7 Biolegend 100759 1:100

CD8 BUV805 SK1 BD 564912 1:50

CD8 PerCP-Cy5.5 RPA-T8 BD 560662 1:100

CD8a PE-eF610 53-6.7 eBioscience 61-0081-82

FoxP3 PE FJK-16s Invitrogen 12-5773-82 1:25

FOXp3 PE 259D Biolegend 320208 1:25

Ki67 PerCP eFluor 710 SolA15 Invitrogen 46-5698-82 1:500

Ki67 AF488 11F6 Biolegend 151204

L/D eFluor 506 - eBioscience 65-0866-18

NK1.1 Bv421 PK136 Biolegend 108741 1:25

pStat5 Ax647 47/Stat5 (pY694) BD 612599 1:5 or 1:20

Streptavidin BUV395 BD 564176 1:1000

Streptavidin BV421 Biolegend 405225 1:200

Anti-IL-2 oligoclonal antibody, rabbit anti-human Novex 710146 1:2500 (Western Blot)

All antibodies used for the studies reported are commercially available, each lot was quality control tested and has been validated by
the manufacturer for the intended use. For immunophenotyping of immune cells, commonly used markers for individual populations
were chosen (ie. CD3 for T cells etc). Antibodies were titrated for optimal performance where necessary. For Western Blotting,
antibodies were validated for sensitivity and specificity using rhIL-2 standards and negative control samples.

U2OS (human)- platform/parental cell line for Discoverx PathHunter assay

B16F10 (murein)- American Tissue Type Collection (ATCC, Manassas, VA)- Crown Bio

Cell lines obtained from reputable suppliers and not independently authenticated to our knowledge

Cell lines obtained from reputable suppliers and not independently tested to our knowledge

No commonly misidentified cell lines were used in the study.

C57BL/6 female mice 6-8 weeks of age with an average weight of 16 to 22 grams were purchased from Jackson Laboratories
(Sacramento, CA) by Crown Biosciences. As stated in the manuscript, C57BL6 mice were housed at 72.5 Deg F, ambient humidity, and
12 hours light : dark cycle.

No wild animals were used in the study.

No field collected samples were used in the study.

In vivo studies were conducted by qualified personnel by Crown Biosciences. Animal welfare for these studies complies with the U.S.
Department of Agriculture’s Animal Welfare Act (9 CFR Parts 1, 2 and 3) as applicable. All experimental data management and
reporting procedures were in strict accordance with applicable Crown Bioscience, Inc. Guidelines and Standard Operating
Procedures.

Human blood was collected from anonymous healthy donor volunteers.

Human blood samples we purchased from iXcells, Stanford University, or obtained from the Scripps Research institute.

Primary human PBMC potency studies using flow cytometry were performed under contract by PrimityBio (Fremont CA) or
internally. PrimityBio purchased human blood samples through an IRB with Stanford University (Reg#: 5136 (eprotocol
13942) and 6208 (eprotocol 38735)). Internal blood samples collection from anonymous healthy donors were approved by




