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Supplementary Methods

1 Isolation and culture of human T cells

Human materials were obtained in agreement with the Declaration of Helsinki and the Dutch rules
regarding the use of human materials from volunteer donors. Buffy coats were obtained from healthy,
anonymized donors with written informed consent as approved by Sanquin’s internal ethical board.
Detailed information regarding cell isolation and culture have been published before (1). In brief,
human naive Tconvs and tTregs were flow cytometrically sorted from healthy donor blood based on
CD4'CD25°CD127"CD45RA'*GPA33™ and CD4*CD25"CD127°CD45RA*GPA33" phenotypes,
respectively (2). Cells were cultured for 1 or 2 weeks in IMDM (Gibco, Life Technologies),
supplemented with 8% FCS (Sigma) and penicillin/streptomycin (Roche), in the presence of IL-2
(DuPont Medical; 300 1U/ml) and soluble agonistic mAbs against CD3 (clone CLB-T3/4.E, IgE,
Sanquin; 0.1 pg/ml) and CD28 (clone CLB-CD28/1, Sanquin; 0.2 ug/ml), at 37°C/5% CO.. Following
expansion, cells were cultured for 4 days in the absence of anti-CD3 and anti-CD28 mAbs before
performing experiments to analyze cell proliferation, transcriptomes and metabolomes.

2 Proliferation assay

To trace cell division, Tconvs and tTregs were pre-expanded for 2 weeks and then labeled for 8 min
using CellTrace Violet (Invitrogen; 5 uM) diluted in PBS. Next, an equal volume of FCS was added
and cells were washed twice in IMDM with 8% FCS. Cells (5 x 10* per sample) were restimulated
using soluble agonistic mAbs against CD3 (0.1 ug/ml), CD28 (0.2 ug/ml) or TNFR2 (clone MR2-1,
Hycult Biotech; 2.5 pug/ml), in the presence of IL-2. After 96 h, cell proliferation was analyzed by flow
cytometry on a BD LSR Fortessa or BD LSR Il cell analyzer (BD Biosciences). Near-IR Dead Cell
Stain Kit (Invitrogen) was used to exclude dead cells. Data were analyzed using FlowJo software
(version 10.8.1).

3 Transcriptomics

Tconvs and tTregs were pre-expanded for 2 weeks and restimulated (1 x 10° per sample) for 24 h in
the presence of IL-2 and either anti-CD3 mAb alone (0.1 ug/ml) or combined with anti-CD28 (0.2
ug/ml) or anti-TNFR2 mAb (2.5 ug/ml) for costimulation. Next, cells were processed for RNA
sequencing as described before (1). Using Qlucore Omics Explorer (version 3.8), we performed
trimmed mean of M values (TMM) normalization (3) and only included transcripts with non-zero read
counts for all samples. Next, we performed sPLS-DA using R (version 4.1.0) by applying the splsda
function embedded in the mixOmics package (version 6.16.3) (4, 5). The top 100 transcripts per SPLS—
DA component 1-3 was selected to create a heat map in Qlucore Omics Explorer. Differential
expression analysis (Student’s t-test) was performed in Qlucore Omics Explorer and TNFR2-induced
changes in tTregs and Tconvs were compared in a Venn diagram. We used STRING (version 11.5) to
perform GO Biological Process enrichment analysis and to depict a gene network, only including genes
with high-confidence associations. Markov Cluster Algorithm (MCL) clustering (6) was performed on
the network, showing inter-cluster associations as dotted lines. Genes in the network were colored in
Cytoscape (version 3.9.0) based on log> fold change.
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4 Metabolomics

Tconvs and tTregs were pre-expanded for 1 week as described above and restimulated (5 x 10° per
sample) for 24 h in the presence of IL-2, with or without agonistic mAbs against CD3 (0.1 png/ml) and
CD28 (0.2 pg/ml) or against CD3 (0.1 pug/ml) and TNFR2 (2.5 pg/ml). Cell culture medium during
restimulation consisted of DMEM without glucose, pyruvate and L-glutamine (Gibco, Thermo Fisher),
supplemented with additional non-essential amino acids (Gibco), 1 mM pyruvate (Gibco), 8% FCS
and penicillin/streptomycin. To trace **C-labeled nutrients, medium was supplemented with either 25
mM [*3Cs]-glucose and 4 mM [*2Cs]-glutamine (Cambridge Isotopes), or 25 mM [*?Cs]-glucose and 4
mM [*3Cs]-glutamine. After restimulation, cells were collected for metabolite analysis as described
before (1), with minor changes. In short, LC—MS analysis was performed on a Q-Exactive HF mass
spectrometer (Thermo Scientific) coupled to a Vanquish autosampler and pump (Thermo Scientific).
The flow rate was set at 100 ul/min. Quantification was based on peak area using TraceFinder software
(Thermo Scientific). Peak areas were normalized based on total signal and isotopomer distributions
were corrected for natural abundance. Metabolomics data were statistically analyzed as indicated in
the figure legend using GraphPad Prism (version 9.0.1). Data were log-transformed in case data were
not normally distributed.
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