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Abstract

Tumor necrosis factor receptor 2 (TNFR2) has gained much research interest in recent years
because of its potential pivotal role in autoimmune disease and cancer. However, its function
in regulating different immune cells is not well understood. There is a need for well-
characterized reagents to selectively modulate TNFR2 function, thereby enabling definition of
TNFR2-dependent biology in human and mouse surrogate models. Here, we describe the
generation, production, purification, and characterization of a panel of novel antibodies
targeting mouse TNFR2. The antibodies display functional differences in binding affinity and
potency to block TNFa. Furthermore, epitope binding showed that the anti-mTNFR2
antibodies target different domains on the TNFR2 protein, associated with varying capacity to
enhance CD8" T-cell activation and costimulation. Moreover, the anti-TNFR2 antibodies
demonstrate binding to isolated splenic mouse Tregs ex vivo and activated CD8+ cells,
reinforcing their potential use to establish TNFR2-dependent immune modulation in

translational models of autoimmunity and cancer.

Key words

TNFR2, antibody, epitope, Cysteine-Rich Domain, costimulation, Treg

Highlights

e We have generated a diverse library of anti-mouse TNFR2 antibodies
e Developed anti-mouse TNFR2 antibodies show binding to regulatory T cells (Tregs)
and activated CD8+ cells

o Some anti-mouse TNFR2 antibodies costimulate CD8+ cells
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1. Introduction

The immune system encodes multiple controls evolved to ensure a balance of immune
homeostasis ready to fight infections and inhibit the development of cancer, but also aiming to
prevent unwanted inflammation and autoimmunity. A disbalance in immune regulation can
contribute to immune overreaction, as recently observed in severe Covid-19 cases?, leading to
autoimmune and infectious disease, inadequate tumor immunity, or even immune paralysis in
sepsis. Blockade of immune checkpoint receptors such as programmed cell death protein 1
(PD-1) and cytotoxic T lymphocyte-associated protein 4 (CTLA-4) plays an important role in
the treatment of cancer 23. In contrast, defects in or deliberate blockade of immune checkpoint
pathways may result in the loss of peripheral tolerance and autoimmunity®. Enhancing the
activity of immune checkpoint pathways potentially using agonistic agents may hold promise
for the treatment of autoimmunity >, In this context, tumor necrosis factor receptor 2 (TNFR2;

TNFRSF1B; CD120b) might act as an immune checkpoint on T lymphocytes.

In the past decade, the interest to target the co-stimulatory tumor necrosis factor receptor
superfamily (TNFRSF) for immunotherapy of cancer’® and autoimmune disease®° has
increased significantly. Approximately 30 members of the TNFRSF have been identified.
TNFRSF, together with its respective ligands, control cell survival, proliferation,
differentiation, and effector function in different cell types, including immune cellstt. Some of
these receptors have already been defined to play a crucial role in immune dysfunction,
autoimmunity, and cancer. For example, the CD40L-CD40 interaction has been shown to be
correlated with inflammatory and muscle wasting diseases'?!3. Furthermore, promotion of
antitumor T cell activity has been achieved by using several agonistic anti-CD40
antibodies'**®, and other examples include antibodies targeting CD27, 4-1BB, and OX40.
However, these agonists are not yet a clinical success, likely due to promiscuous expression

and function on other cells leading to safety concerns.
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Tumor necrosis factor a (TNFa) is involved in several immune response pathways mediating
its activity via TNF receptor 1 (TNFR1) and TNF receptor 2 (TNFR2). While TNFR1 is
ubiquitously expressed on almost all cell types!®, TNFR2 expression is limited to certain
subpopulations of immune cells. Beyond its expression on specific immune cell
subpopulations, TNFR2 expression has also been described for several other cell types, such
as oligodendrocytes, cardiomyocytes, mesenchymal stem cells and endothelial
progenitor cell 1-2°, TNFa is the principal ligand of TNFR1 and TNFR2. TNFR1 receptor
signaling is activated through both soluble and membrane TNF-a, whereas TNFR2 is mainly
activated by membrane TNF-o?!. However, while TNFR1 stimulation can trigger both a strong
pro-inflammatory response as well as cell death through its death domains, TNFR2 stimulation
has so far only be involved in cell survival, proliferation and differentiation as well as inducing

a more anti-inflammatory response?2.

Due to its inducible expression on regulatory T cells (Tregs), TNFR2 has been identified as an
important target in autoimmune diseases and cancer?. In mice, the highest TNFR2 expression
is found on Tregs with potent immunosuppressive capacity, as well as on conventional T cells
that resist Treg mediated immunosuppression. However, overall, in tumor-derived T cell
populations, the suppressive effect appears to be dominant?®. In cancer cells, TNFR2
expression has been correlated with tumor growth? and its absence in CD8* T cells with
enhanced immune rejection?®. TNFR2 signaling in innate immune lymphocytes enhanced
allergic lung inflammation?’. However, consistent with a role in Tregs, TNFR2 signaling
suppressed autoimmunity in the central nervous system?®. Furthermore, the induction of Treg
differentiation by specific cell types, such as mesenchymal stem cells, has also been shown to
be TNFR2 dependent?®®. Therefore, TNFR2 is an appealing target in both cancer and

autoimmune disease. Although TNFR2 was recently considered an immune checkpoint, its role
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in different immune cells and diseases is not well understood and requires well-defined

reagents.

Here, we generated and characterized the activity of a novel panel of 13 diverse rat anti-mouse
TNFR2 antibodies. The panel contains antibodies that bind to different extracellular domains
of TNFR2 and selectively display varying functional capacity. These novel antibodies have
been sequenced and classified based on their binding and blocking activity, epitope binning
with respect to binding of specific TNFR2 extracellular domains, and their capacity to enhance
costimulation of CD8" T-cell activation. Furthermore, a subset of antibodies demonstrates
potent binding to TNFR2 on the surface of mouse Tregs and activated C8+ cells. This diverse
set of well-characterized antibodies may serve to explore further TNFR2 function in mouse

models of health and disease.

2. Material and methods

2.1 Cell lines

All cell lines were maintained at 37 °C in a humidified 5% CO: incubator. CHO-K1 cells were
cultured in DMEM/F12 (Gibco, 11320-074) supplemented with 100 U/mL Penicillin, 100
ug/mL Streptomycin (Gibco, 15140-122), and 5% NBCS (Biowest, S0750-500). Additionally,
0.8 mg/mL Geneticin (Gibco, 19131-027) was added to stable transfected CHO-K1.mTNFR2.
B-cells were cultured in DMEM/F12 HAM medium (Sigma Aldrich, D6421) supplemented
with 365 mg/L L-glutamine (Gibco, 25030), 0.5 mM Sodium pyruvate (Gibco, 11360-039), 50
uM 2-mercaptoethanol (Gibco, 31350-010), 100 U/mL Penicillin, 100 pg/mL Streptomycin
(Gibco, 15140-122), and 10% BCS (Hyclone, SH30072.03) in the presence of 5 x 10° cells/mL
irradiated EL.4 B5 cells (feeder cells). SP2/0-Ag14 cells were cultured in DMEM/F12 (Gibco,
11320-074) supplemented with 100 U/mL Penicillin, 100 pg/mL Streptomycin (Gibco, 15140-

122), 50 uM 2-mercaptoethanol (Gibco, 31350-010), and 10% FBS (Hyclone, SH30414.02).
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Hybridomas were selected in DMEM/F12 medium (Gibco, 11320-074) supplemented with 0.5
mM Sodium pyruvate (Gibco, 11360-039), 50 uM 2-mercaptoethanol (Gibco, 31350-010), 100
U/mL Penicillin, 100 pg/mL Streptomycin (Gibco, 15140-122), 10% FBS (Hyclone,
SH30414.02), 1% T24 conditioned media, and 2% HAT supplement 50X (Gibco, 21060-017).
Hybridomas were cultured in DMEM/F12 medium (Gibco, 11320-074) supplemented with 0.5
mM Sodium pyruvate (Gibco, 11360-039), 50 uM 2-mercaptoethanol (Gibco, 31350-010), 100
U/mL Penicillin, 100 pg/mL Streptomycin (Gibco, 15140-122), 10% NBCS (Biowest, S0750-

500), 1% T24CM, and 1% HT supplement 100X (Gibco, 11067-030).

2.2 Generation of hybridomas producing monoclonal antibodies (mAbs)

Three 9-week-old female Spraque Dawley rats were immunized on the ears using mMTNFR2
encoding DNA coated gold-carrier beads via gene gun. After 4 rounds of immunization, cells
derived from lymph nodes, spleen, and bone marrow were harvested and TNFR2 specific B
cells isolated following published procedures®. Briefly, negative and positive panning
strategies were performed to select TNFR2 specific B-cells. Culture plates with CHO-K1 and
transiently transfected CHO-K1 with mouse TNFR1, or in parallel plates coated with migG
and mTNFR1 recombinant protein were used for negative panning as cross-reactivity to
MTNFR1 was non desired. TNFR2 expressed on cells or recombinant mTNFR2 protein were

used for positive panning.

CHO-K1.mTNFR2 or mTNFR2 protein-bound lymphocytes were harvested with Trypsin-
EDTA (Sigma Aldrich, T4174). Harvested B-cells were cultured, as described by Steenbakkers
etal., 1994, Mol. Biol. Rep. 19: 125-1343!, Briefly, selected B-cells were mixed with 10% (v/v)
T-cell supernatant and 50,000 irradiated (25 Gray) EL-4 B5 feeder cells in a final volume of
200 puL medium in 96-well flat-bottom tissue culture plates and were cultured at 37°C and 95%

humidity for 9 days.
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Immunoreactivity to mouse TNFR2 and cross-reactivity to human TNFR2 was assessed by
ELISA using recombinant mTNFR2/Fc-protein (R&D Systems, 9707-R2) and hTNFR2 (R&D
Systems, 726-R2) as well as CHO-K1.mTNFR2 and CHO-K1.hTNFR2. 0.1pug/ml mTNFR2
and 0.2pug/ml hTNFR2 protein-coated 96-well plates were blocked in PBS/1% bovine serum
albumin (BSA) (Sigma Aldrich, A7409) for 1 hour at room temperature (RT). Assay plates
with B-cell conditioned medium were incubated for 1 hour at RT. Next, plates were washed
with PBS-T and incubated for 1 hour at RT with goat-anti-rat IgG-HRP conjugate (Jackson
Immuno Research, 112-035-167). Subsequently, wells were washed three times with PBS-T,
and anti-mTNFR2 immunoreactivity was visualized with TMB Stabilized Chromogen
(Invitrogen, SB02). Reactions were stopped with 0.5 M H2SQOj4, and absorbances were read at

420 and 620 nm.

B-cell clones that showed specific binding to mTNFR2 (with or without cross-reactivity toward
hTNFR2) and no cross-reactivity to TNFR1 were immortalized by mini-electrofusion
following published procedures (Steenbakkers et al., 1992, J. Immunol. Meth. 152: 69-77;

Steenbakkers et al., 1994, Mol. Biol. Rep. 19:125-34)3132 with some minor deviations.

Briefly, B-cells were mixed with 1x10° Sp2/0-Ag14 murine myeloma cells in Electrofusion
Isomolar Buffer (Eppendorf). Electrofusions were performed in a 50 puLL fusion chamber by an
alternating electric field of 15s, 1 MHz, 23 Vrms AC followed by a square, high field DC pulse
of 10 ps, 180 Volt DC and again by an alternating electric field of 15 s, 1 MHz, 23 Vrms AC.
Content of the chamber was transferred to hybridoma selective medium and plated in a 96-well
plate under limiting dilution conditions. On day 10 following the electrofusion, hybridoma
supernatants were screened for mMTNFR2, hTNFR2, mTNFR1 binding activity by and ELISA,

as described above. Hybridomas that secreted antibodies in the supernatant that specifically
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bound mTNFR2 and/or hnTNFR2 were both frozen at -180°C and subcloned by limited dilution

to safeguard their clonal integrity and stability.

28 hybridomas clones producing different anti-mTNR2 were obtained, and based on different
characteristics, 13 candidates were selected to be further characterized, methods, and results
shown in this manuscript. Generated antibodies were sent for sequencing, and sequences can
be found attached in Sup. Table 1. All antibodies were tested for their isotype using the Rat
Monoclonal Antibody Isotyping Test Kit (Bio-Rad, RMT1) following manufacturer’s

instructions.

2.3 Production and purification of mAbs

13 hybridomas clones producing different anti-mTNFR2 antibodies were incubated in
hybridoma serum-free medium (HSFM) (Gibco, 12045-076) supplemented with serum-free
T24 CM and 100 U/mL Penicillin and 100 pg/mL Streptomycin (Gibco, 15140-122) at a
density of 5 x 10° cells/mL for 7 days at 37 °C in 8% CO- at 80 rpm. Cells were spun down,
and the supernatant was filtered through a 0.22 um filter. All anti-mTNFR2 mAbs were purified
by GammaBind Plus Sepharose (GE Healthcare, 17-0886-01) followed by size exclusion
chromatography (SEC) using a Waters BEH200 SEC column (4.6 x 300 mm, 1.7um). mAbs

were rebuffered in 10mM L-Histidine 0.1M NaCl pH 5.5.

2.4 Quality control

Monomericity of mAbs was tested via Size Exclusion Chromatography
Ultra Performance Liquid Chromatography (SEC-UPLC) on a Waters BEH200 SEC column,
4.6 x 300 mm, 1.7 pm with an Agilent 1100 series HPLC system. Separation was carried out
in 50mM phosphate 0.2M NaCl, pH 7.0. The monomericity was also tested following
incubation and storage at different temperatures to assess protein stability. Two temperature

studies were performed: (i) 10 freeze and thaw (F/T) cycles and (ii) incubation at 40 °C for one
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week. Based on the initial monomericity, the stability has been reported as the recovery

percentage.

The purity of mAbs produced was tested by Capillary electrophoresis sodium dodecyl sulfate
(CE-SDS) in non-reduced mode. CE-SDS analysis was carried out on a CE system PA800 Plus
machine (Beckman Coulter). Non-reduced samples were diluted to 1 mg/mL with 10kDa
internal standard and 15mM iodoacetamide in SDS-MW sample buffer and heated to 70 °C for
10 min. Reduced samples were diluted to 1 mg/mL with 10kDa internal standard and 2-
mercaptoethanol (Sigma Aldrich, M3148) in SDS-MW sample buffer and heated to 70 °C for
10 min. 95 pL were transferred into sample vials and loaded into the machine. Separations
were performed in a 30 cm bara-fused silica 50 um 1.D capillary at 22 °C. The capillary was
flushed with 0.1 M HCI, NaOH, water, and running buffer before sample loading at 5kV for
20sec. Data acquisition was performed with the 32Karat software, but data processing was

carried out with Empower software.

2.5 Flow cytometry: Cell binding and TNFa blocking assay

Binding potency of the anti-mTNFR2 mAbs on mTNFR2 CHO-K1 stable transfected cell line
was assessed by flow cytometry. 1 x 10° cells were incubated with 3-fold increasing
concentrations (max 10 pg/mL) of anti-mTNFR2 mAbs at 4 °C for 30 min, and binding was
detected with anti-rat IgG PE (BD Biosciences, 550767). TNFR2 expression of the cell line
was assessed via hamster anti-mouse CD120b (TNF R Type I1/p75) -PE (TR75-89) (Biolegend,
113405), and hamster IgG1 isotype control-PE (BD Biosciencies, 553972) was used as a

negative control.

For all anti-mTNFR2 mAbs, competitive binding in the presence of TNFo was assessed with
CHO-K1.mTNFR2 stable transfected cell line by flow cytometry. 1 x 10° cells were incubated

with 3-fold increasing concentrations (max 50 ug/mL) of anti-mTNFR2 mAbs at 4 °C for 30
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min followed by TNFa-biotin (Sino Biological, 50349-MNAE-B) incubation at 4 °C for 30
min without wash step. Blocking activity was detected with Streptavidin-APC (BD
Biosciences, 349024). Two benchmark hamster antibodies against mMTNFR2 were taken as a
reference: Purified anti-mouse CD120b (TNFR Type I1/p75, clone TR75-54.7) (Biolegend,
113302) listed as anti-TNFR2 mAb with blocking activity and Purified anti-mouse CD120b
(TNFR Type 1l/p75, clone TR75-89) (BD Biosciencies, 559916) as a non-blocking anti-
TNFR2 mAb. Furthermore, a benchmark rat anti-mTNFR2 clone HM102 (Abcam, ab7369)
with unknown blocking activity was included together with a rat IgG2a mAb (clone EBR2a)
(eBioscience, 14-4321-85) as a negative control. Each time that binding and blocking
experiment was performed, a gating for TNFR2 expression for FACS signal was performed
with unstained CHO-K1.mTNFR2 cell line (Sup. Fig. 1 A), and in parallel TNFR2 expression
was assessed (Sup. Fig. 1; B and C). mTNFRL1 expression was assessed by anti-mTNFR1 PE
antibody (Biolegend, 113003) and only detected following transfection with the mTNFR1

construct (Suppl. Fig. 1 D).

The stained cells were analysed on a FACS CantoTM Il (BD) using the software program BD
FACSDiva. Ten thousand events were counted. Further analysis was performed with FlowJo

and shown results plotted in GraphPad.

2.6 Bio-Layer interferometry (BLI)
Antibody binding kinetics towards mouse TNFR2 were evaluated by bio-layer interferometry
(BLI) using an Octet Red96 (Forte-Bio) in triplicates. First, the dissociation rate constant of 28

anti-mTNR2 antibodies derived from hybridoma supernatant was assessed (data not shown).

To assess mADbs kinetics, the affinity constant (Kp) toward recombinant mTNFR2 protein was
determined. Rat anti-mTNFR2 purified antibodies were diluted (10 ug/mL) in 10mM acetate

pH 5.0 and loaded on NHS/EDC activated Amine Reactive 2nd Generation (AR2G)(Forte-Bio,

10
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18-5088). Thereafter, the antibody loaded biosensors were blocked with 1M ethanolamine
(Forte-Bio, 18-1071). First, a single estimation screening of Kp value was performed with an
expected saturating concentration of 100nM His tagged mTNFR2 (R&D Systems, 426-R2/CF)
100nM diluted in 10x Kinetics Buffer (KB) followed by a dissociation step. Based on the
estimated Kp, the experiment was repeated three times per candidate starting with a
recombinant mMTNFR2 concentration 10 or 5 times above the single estimated Kp followed by
2-fold decreasing concentration dilution. Binding kinetics were measured by Octet system
according to the manufacturer’s instructions (ForteBio). Data was analysed using Data analysis

software HT V10.0 (ForteBio).

2.7 Epitope mapping

Mouse-human TNFR2 chimeras were designed based on four different cysteine-rich domains
(CRD) swap mutants: hTNFR2 (mCRD1), hTNFR2 (mCRD2), hTNFR2 (mCRD3), hTNFR2
(MCRD4), mTNFR2 (hCRD1), mTNFR2 (hCRD2), mTNFR2 (hCRD3) and mTNFR2
(hCRD4). mTNFR2, hTNFR2, and mTNFR1 were also included in the study. The N-terminal
region for CRD1 and the C-terminal region following CRD4 was included as part of the
respective domains. cDNA constructs were synthesized (GeneArt) and were subcloned with
DH50 competent cells (Invitrogen, 18265-017) and amplified with GenElute HP plasmid
Midiprep Kit (Sigma Aldrich, NA0200). Each construct was expressed after transient
transfection of CHO-K1 cells using Lipofectamine 2000 (Invitrogen, 11668-019). After 6h
hours with incubation media, cells were detached, and 5 x 10° cells were seeded per 96-wells
f-bottom plates (Thermo Scientific, 150350) in final volume of 50 uL per well. Cells were
incubated at 37 °C with 5% CO2 and 95% humidity for 16 hours. Afterwards, cells were
incubated with 10-fold increasing concentrations (max 5 pg/mL) of anti-mTNFR2 mAbs
diluted in CHO medium at 4 °C for 1 h and after 3 wash cycles with PBS 0,05% Tween-20

(VWR, 663684B), binding was detected with anti-rat IgG HRP 1:5000 (Jackson Immuno

11
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Research, 112-035-167). After 3 wash cycles with PBS 0,05% Tween-20, TMB (Invitrogen)
was added and after 15 min, reaction was stopped with 0.5M H>SOs. OD 450-620 was

measured on Spectramax 340PC reader. Collected data was analysed in GraphPad Prism.

2.8 Treg staining

Binding of all anti-mTNFR2 mAbs was assessed on flow-sorted CD4+Foxp3/YFP+ cells from
B6.129(Cg)-Foxp3tm4(YFP/cre)Ayr/J mice®®. Spleens from FoxP3/YFP mice were
homogenized and RBC lysed using the 1X RBC lysis buffer (Sigma Aldrich, R7757).
Splenocytes were seeded at 2 x 10° cells/ml per 96-wells u-bottom plates (Thermo Scientific,
163320) in final volume of 50 pL per well. Two different staining procedures were followed:
(1) Treg staining with generated anti-mTNFR2 antibodies and (ii) Treg staining with generated
anti-mTNFR2 antibodies competing with benchmark anti-mTNFR2 (clone TR75-89, TNFa

non-blocking).

i) Splenocytes were washed once with PBS 1% BSA (Sigma Aldrich, A7409) (FACS buffer).
Cells were incubated at 4 °C for 30 min with 20 pg/mL of anti-mTNFR2 mAbs diluted in
FACS buffer. Commercial hamster anti-mTNFR2 direct labelled with PE (clone TR75-
79)(Biolegend, 113405) and hamster isotype control direct labelled with PE (BD Biosciences,
553972) were included as controls following manufacturer’s concentrations. After 3 wash
steps, cells were incubated at 4 °C for 30 min with hamster 5 pg/mL of anti-CD3-PE/Cy7
(Clone 145-2C11)(Biolegend, 100320) and mTNFR?2 binding was detected with goat 4 pg/mL

of anti-rat IgG-AF647 (Invitrogen, A21247).

i) Similarly, splenocytes were washed once with PBS 1% BSA (Sigma Aldrich, A7409)
(FACS buftfer). Cells were incubated at 4 °C for 30 min with 20 pg/mL of anti-mTNFR2 mAbs
diluted in FACS buffer. After 3 wash step, cells were incubated at 4 °C for 30 min with hamster

5 pg/mL of anti-CD3-PE/Cy7 (Clone 145-2C11)(Biolegend, 100320) and 2,5 pg/mL of

12
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hamster anti-mouse CD120b (TNFR Type I1/p75) -PE, (clone TR75-89) (Biolegend, 113405).
Followed by 3 wash step, a third incubation at 4 °C for 30 min was performed to detect
mTNFR2 binding with goat 4 pg/mL of anti-rat 1gG AF647 (Invitrogen, A21247) assessing if

both anti-mTNFR2 gave double positive signal.

Each replicate the gating strategy for TNFR2 expression obtained by FACS signal was
performed with (i) rat isotype control (Sup. Fig. 2 A) and (ii) rat isotype control together with
anti-mTNFR2-PE clone TR75-89. The stained cells were analysed on a FACS LSRFortessa
(BD) using the software program BD FACSDiva. Further analysis was performed with FlowJo

and shown results plotted in GraphPad.

2.9 CD8 staining

Binding of all anti-mTNFR2 mAbs was assessed on flow-sorted activated CD8+ cells from
OT1 hom Ragl KO mice, endogenously expressing mTNFR2 cells upon activation. Spleens
from OT1 home Ragl KO mice were homogenized and RBC lysed using the 1X RBC lysis
buffer (Sigma Aldrich, R7757). Splenocytes were activated with 1:1000 SIINFKEL peptide
and seeded at 0,5 x 108 cells/ml per 12 wells plates (Corning, 353043) in final volume of 1ml
per well with IMDM complete medium (Sigma, 13390). Cells were for incubated for 2 days at

37 °C in 8% COx. Cells were split 1:2 at day two and used at day 3.

Activated OT1 cells were washed once with PBS 1% BSA (Sigma Aldrich, A7409) (FACS
buffer). Cells were incubated at 4 °C for 30 min with 20 pg/mL of anti-mTNFR2 mAbs diluted
in FACS buffer. Commercial hamster anti-mTNFR2 direct labelled with PE (clone TR75-
79)(Biolegend, 113405) and hamster isotype control direct labelled with PE (BD Biosciences,
553972) were included as controls following manufacturer’s concentrations. After 3 wash

steps, cells were incubated at 4 °C for 30 min with human 1 pg/mL of anti-CD8-PerCP-Vio700

13
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(Clone REA793)(Miltenyi Biotec, 130-111-637) and mTNFR2 binding was detected with goat

1 pg/mL of anti-rat 1gG-PE (BD Biosciences, 550767).

The gating strategy for TNFR2 expression obtained by FACS signal was performed with a rat
isotype control (gating strategy not shown). The stained cells were analysed on a FACS Canto

(BD) using the software program BD FACSDiva. Further analysis was performed with FlowJo.

2.10 In vitro CD8+ T lymphocyte costimulation assay

Mouse CD8+ T lymphocytes were isolated from total splenocytes of C57BL/6J mice with
CD8+ T cell isolation kit (MACS Miltenyi Biotec, 130-104-075) following manufacturer’s
instructions. Afterward, CD8+ T cells were costimulated at 37 °C with 5% CO2 and 95% for
72 h with preincubated plate-bound at 4 °C for 48 hours with Purified anti-mouse CD3 antibody
(0.5 pg/mL, clone 17A2)(BioLegend, 100314) and anti-TNFR2 (2-fold decreasing
concentrations starting at 50 pg/mL, generated Abs) at 1 x 10° cells/mL cultured in RPMI
(Gibco, 61870-010) supplemented with 100 U/mL Penicillin, 100 pg/mL Streptomycin (Gibco,
15140-122), 50 uM 2-mercaptoethanol (Gibco, 31350-010), and 10% FBS (Life Technologies,
10270106). Costimulation with 0.5 pg/mL anti-CD3 antibody and 5 pg/mL purified anti-mouse
CD28 antibody (clone E18)(Biolegend, 122004) was taken as a positive control. Single
stimulation with 0.5 pg/mL anti-CD3e was taken as a reference control and isolated CD8+ T
cells without any stimulation were considered as negative control. After 72 hours, IFN-y
present in media was measured via Mouse IFN-y ELISA Set (BD Biosciences, 555138) to
assess co-stimulatory capacity following manufacturer’s instructions. Collected data of the
experiment performed twice was analysed, where wells containing just media were considered
as a blank. IFNy was calculated based on the standard curve after blank subtraction, and values
derived per plate from anti-CD3 incubation were normalized as 0% value of costimulation and
values derived from anti-CD3 + anti-CD28 incubation were considered as a 100% signal of
costimulation.
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3. Results

3.1 Generation of a panel of anti-mouse TNFR2 mAbs

Novel antibodies that bind specifically to murine TNFR2 were generated in rats by mTNFR2
gene gun immunization. Following anti-TNFR2 B-cell enrichment, B-cell expansion, and
subsequent B-cell lead selection formini-electrofusion led to a set of 13 hybridomas producing
distinct anti-mTNFR2 mADbs. Isotyping results revealed that all the produced antibodies were
rat 1gG2a isotype (data not shown). In order to assess protein quality of each anti-TNFR2
antibody, antibodies were purified and characterized using several analytical procedures. SEC-
UPLC analysis showed good monomericity between 95.3% and 99.5% for each of the 13
selected candidates (Sup. Table 2). While freeze and thaw cycles had no significant impact on
protein monomericity with values higher than 98%, incubation at 40 °C for one week affected
the quality of some candidates leading to aggregates formation with monomericities from
45.2% of candidate 16A to 93.8% of candidate 18A (Sup. Table 2). Furthermore, CE-SDS
analysis confirmed proper assembly of heavy and light chain the percentage of intact 19gG being

more than 90% in all samples (Sup. Table 2, Sup. Fig. 3).

3.1 a-mTNFR2 mAbs present different cell binding and blocking activity

Mean binding activity was assessed on mMTNFR2 stably transfected CHO-K1 cell line (Fig. 1
A, B). Benchmark rat anti-mTNFR2 was included as a positive control together with a rat
lgG2a mADb isotype as a negative control. Based on the binding plateau (efficacy), mAbs
candidates could be divided in two groups. While most of the candidates reach plateau around
7500 gMFI, candidates 5A, 10A, 14A, 18A and 26A present lower efficacy achieving
approximately 2500 gMFI. Among those showing equal efficacy, monoclonal antibody
candidates presented with different potency (mAb concentration at which 50% of maximum
signal is observed (EC50)) ranging from 0.07 nM up to 3.75 nM. Candidate 14 with an EC50

of 16.41 nM is not represented by full S-shaped curve; mAb 8A is the most efficacious and

15



356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

potent, presenting the lowest EC50, 0.07 nM (Table 1). The affinity of purified anti-mTNFR2
antibodies for binding to recombinant monomeric mTNFR2 was quantified using bio-layer
interferometry (BLI). Assessment of binding kinetics showed fast on-rate for most antibodies,
resulting in Kp values ranging from 2.7 to 56.8 nM (Table 1). A fully characterization for
binding kinetics from candidate 14A was not achieved, most likely because of technical

limitations explained at least in part by its low binding efficiency.

Next, the blocking activity of the mAb candidates was evaluated by flow cytometry using
recombinant biotinylated TNFa for binding to CHOK1.mTNFR2 cells. Purified clone TR75-
54.7 listed as blocking and clone TR75-89 listed as a non-blocking anti-TNFR2 mAb were
taken as a reference. Candidates 8A, 12A, 16A, 25A, and 29A were able to block TNFa binding
either partially or completely (Fig. 1 C), with candidate 25A showing the most potent (0.40
nM) blocking activity, assessed by the IC50, (Fig. 1 C) compared to 2.59 nM for the blocking
benchmark antibody (data not shown). Based on these results, candidates 8A, 16A, and 29A
are considered partial blockers as all presented more than 50% reduction of signal (Fig. 1 C).
Candidates that showed less than 25% of reduction of signal compared to the benchmark
hamster anti-mTNFR2 non-blocking antibody are considered non-blocking antibodies (Sup.

Fig. 1 E).

In summary, a panel of thirteen novel anti-mTNFR2 antibodies with different biophysical
properties, varying binding affinity to mTNFR2 and varying TNFa ligand blocking potency

were identified.

3.2 Mapping of mMTNFR2 binding domains
Cysteine-Rich Domains (CRDs) of human TNFR2 were replaced by their cognate mouse

regions and vice versa and subsequently expressed on CHO cells (Fig. 2 A, Sup. Fig. 4 A).
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This reciprocal set-up allows to study the mCRD binding domains for each anti-TNFR2

antibody. CHO empty vector and mTNFR1 were also included (Sup. Fig 4 B).

Binding to mTNFR2 constructs with individual human CRD domains swapped in, respectively,

was taken as a reference for each candidate (Fig. 2 B).

Candidate 14A was determined to be cross-reactive to human mTNFR2 (Fig. 2 B), it bound to
all the constructs. Based on domain swapping, candidates 5A, 6A and 8A bound to mCRD1.
The epitope of these mMCRD1-binding candidates might include the N-terminal region, as this
was included in the CRD1 swap mutants. Candidates 12A, 16A, 18A, 29A bound to mCRD?2,
similar to the benchmark rat anti-mTNFR2 clone HM102. Candidates 10A, 15A, 25A, 26A,
and 30A were found to bind to mCRD3. None of the candidates bind to mCRD4 (most proximal
to the cell membrane). The binding activity data for the reverse set-up (individual hCRD
domains grafted in mTFR2) is shown in Sup. Fig. 4 B. By this analysis, the benchmark rat anti-
MTNFR2 clone HM102 was shown to bind to a region containing parts of mCRD1 and mCRD2
(Fig. 2 B), and confirming the same binding region for all generated antibodies as observed in
the previous set-up. None of the candidates presented cross-reactivity to mTNFR1 (Sup. Fig.
4 B). Rat 1gG2a isotype control was taken as a negative control and presented no binding to
any of the studied conditions (Sup. Fig. 4 C). The binding site of the novel rat anti-mouse
TNFR2 antibodies was mapped to the extracellular CRDs as graphically displayed onto the
human TNFR2:TNFa complex PDB structure (PDB ID: 3ALQ) summarized in Figure 2 C,

with a sequence homology of 74% thought to be highly structurally similar.

Similarly to other TNFR superfamily members3*, CRD2 and CRD3 of mouse TNFR2 are the
most important for ligand binding®%. Blocking antibodies 12A, 16A and 29A were able to
block TNFa binding, which is consistent with their binding region overlapping with the ligand

interface in CRD2. Along a similar line of reasoning, the most potent and efficacious blocking
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antibody was candidate 25A mapped to bind to CRD3. Candidate 18A, which presented
binding to mCRD2, and candidates 10A, 15A, 26A, and 30A which presented binding to
mCRD3, do not display blocking activity. Interestingly, candidate 8A presented TNFa
blocking activity despite its binding to CRD1 which is outside of the ligand interface.

Altogether, a diverse set of thirteen antibodies was identified targeting three mTNFR2 CRDs.

3.3 a-mTNFR2 mAbs stain mouse splenic Tregs and CD8+ cells

To verify whether this panel of anti-mTNFR2 antibodies is attractive to explore the role and
activity of TNFR2 on immune cells in vivo, flow cytometry mAb staining on mouse Treg cells
was assessed ex vivo using spleen-derived Tregs identified by YFP expression (FoxP3-YFP
transgenic mice?). All candidates were found to stain YFP+ mouse Tregs (Fig. 3 A) and
activated CD8+ cells (Fig. 3B). While the most potent binders detected Tregs and activated
CD8+ cells with a clear shift on the flow cytometer (up to ~95% TNFR2+), some candidates
(5A, 10A, 18A and 26A) displayed a weaker signal (~10% TNFR2+) (gMFI for nTNFR2 Treg

binding shown in Sup. Table 3).

Furthermore, competitive binding to TNFR2 was assessed using the hamster-anti-mTNFR2
clone TR75-89 known to stain mouse Tregs®’. In a competitive flow cytometry assay using
YFP+ mouse Tregs, two different staining profiles were observed as expected, exemplified by
8A that directly competed and suppressed the TR75-89 signal, whereas 25A displayed
concurrent binding to mouse TNFR2 indicating a different epitope (Fig. 3 C). Antibodies 5A
and 18A appeared to outcompete the benchmark antibody for binding to Tregs but did not
generate a strong signal themselves, (Sup. Table 3). Overall, all anti-rat TNFR2 antibodies

characterized in this panel detected and stained splenic Treg cells ex vivo.
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3.4 A selection of a-mTNFR2 antibodies shows capacity to costimulate CD8+ T-cells

In addition to CD28, several TNFRSF family members are able to generate an alternative co-
stimulatory signal in vivo®. Therefore, we explored the potential of our panel of antibodies for
their capacity to costimulate CD8" T-cells ex vivo. Using suboptimal anti-CD3 plus each anti-
MTNFR2 antibody coated onto assay plates, the co-stimulatory activity of our antibody panel

was assessed by reading out IFNy production from freshly isolated splenic CD8" T-cells.

Results were normalized against optimal costimulation achieved using anti-CD28 (set at
100%). Some of our anti-mTNFR2 antibodies displayed co-stimulatory capacity on CD8* T-
cells at a coating concentration of 50 pg/mL (Fig. 3 D). Notably, 15A demonstrated
reproducible co-stimulatory capacity in independent experiments and across individual mice.
Similarly, 5A, 10A, 18A, 26A and 30A appear to display varying co-stimulatory activity, albeit
only in some of the experiments. Antibodies 6A, 8A, 12A, 14A and 29A did not show co-

stimulatory activity in three consecutive independent experiments.

Therefore, although most of the antibodies did not demonstrate robust activity towards mouse
CD8* T-cells, few candidates presented reproducible CD8* T cell, highlighting candidate 15.

Surprisingly, these were characterized to bind different CRDs on mouse TNFR2.

4. Discussion
TNFR2 function affects multiple signaling pathways and cell states. However, it is still not
entirely clear what critical activity TNFR2 has on different immune cells, and this may explain
the substantial controversy that exists regarding the question as to how to target this receptor

in disease3%4°,

The lack of well-characterized and available antibody reagents against mouse TNFR2
prompted us to generate a novel panel of thirteen rat anti-mouse TNFR2 antibodies to support

more definitive exploration of TNFR2 in mouse models of disease.
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These thirteen candidates can be classified based on their properties, all of them presenting
distinct features. While all of them bind to mTNFR2, only candidate 14A has been shown to
be cross-reactive to human TNFR2. However, this hallmark of 14A may be convoluted by a
reduced potency and efficacy of mTNFR2 binding, rendering it difficult to explore further.
Candidates 8A and 25A presented the highest efficacy of binding to CHO-K1.mTNFR2 based
on absolute MFI, whereas mAbs 5A, 10A, 14A, 18A, and 26A were ranked with the lowest
one. Kp values ranging from 2.7 to 56.8 nM presented 1-2 orders of magnitude lower EC50 of
binding compared to EC50 determined of binding to native protein expressed on CHO-K1
cells, presumably because BLI experiments were set up to detect monovalent binding (affinity)
while binding experiments by flow cytometry included bivalent binding (avidity). With the
exception of candidates 16A and 18A, antibodies with reduced Kp to recombinant protein also
demonstrated reduced binding efficacy to TNFR2 expressed on cells, suggesting the latter

could be a result of relative fast dissociation of the mAb.

Five candidates present TNFa blocking activity. For candidates 12A, 16A, 25A and 29A this
result is consistent with epitope mapping to CRD2 or CRD3 (25A), whereas candidate 8A can
compete with the ligand binding although it binds to different TNFR2 domain, CRD1, which
is not known to interact with TNFa. Surprisingly, candidate 18 A which presented binding to
CRD2 does not present blocking activity. Blocking antibodies were found in all epitope bins,
presumably because of steric hindrance or by conformational changes induced in the ligand
binding domains in addition to direct blockade of ligand binding. An extensive study via
protein modeling would help to understand these differences and the interaction of each

antibody with the receptor.

The TNFR2 staining intensity on the Treg population marked by FoxP3 driven YFP expression
and on activated CD8+ cells is proportional with antibody affinity. Their capacity to cause a

clear shift in the flow cytometer largely correlated to binding on CHO-K1.mTNFR2: for
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instance 5A and 18A did not generate a high gMFI on CHO-K1.mTNFR2 and demonstrate
weak binding to mouse Tregs at the concentrations used in flow cytometry. Similarly, weak
MTNFR2 binding on activated CD8+ cells is observed with candidates 5A and 18A. Most of
the anti-mTNFR2 candidates demonstrated staining of mouse Treg TNFR2 when coincubated
with hamster-anti-mTNFR2 clone TR75-89 antibody, with the exception of 6A, 8A (epitopes
mapped to CRD1) and 10A (CRD2/3) that might compete for the same epitope or affect binding

otherwise (steric hindrance, conformational change).

Several of the generated antibodies reproducibly demonstrated costimulation of mouse CD8*
T-cells in vitro. Costimulatory anti-mTNFR2 antibodies were found to bind across multiple
epitope bins (5A, 15A, 18A mapped to CRD1, CRD3, CRD?2, respectively). Further study of
protein structure by crystallography could potentially help explain which antibody features
might explain blocking or costimulatory activity towards mTNFR2. Despite the lack of this
information, studying the biology triggered upon anti-TNFR2 binding on TNFR2 on cell
surface is an interesting approach to be explored in cancer and autoimmune disease field. Using
the antibody characteristics described in this study, it would make sense to explore whether
they display the ability to modulate TNFR2-dependent pharmacology in vitro and in vivo. For
example, in experimental autoimmune encephalomyelitis (EAE), TNFR2 stimulation was
shown to promote oligodendrocyte differentiation and remyelination*! and increase numbers
of Tregs which would reduce the number of pathogenic T conventional cells*2. Therefore, it
could be interesting to confirm activity of 15A in this model, and compare it to non-(co-)
stimulatory candidates. Similarly, highlighting its crucial role in maintaining an
immunosuppressive tumor microenvironment, blocking the TNFoa-TNFR2 axis on Tregs and
myeloid-derived suppressor cells, or depleting TNFR2 expressing cells appears to be a
promising treatment in cancer. Consequently, for this purpose, it would be more convenient to

select one of the TNFa blocking antibodies. Furthermore, as a potential strategy to enhance
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tumor immunity Fc-mediated depletion of TNFR2 expressing Tregs cells could be explored.
However, since activated effector CD8 T cells also express TNFR24, this might require careful
characterization of TNFR2 expression in tumor microenvironment to find a potential

therapeutic window in time, enabling selective depletion of Tregs.

In conclusion, this novel anti-mouse TNFR2 antibody panel represents a useful tool to study
TNFR2 biology in vitro and in vivo with potential applications in cancer and autoimmune

diseases.
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Figure 1. Characterization of anti-mouse TNFR2 antibodies in vitro. (A and B) mTNFR2

stable transfected CHO-K1 cells were incubated with 3-fold increasing concentrations of each

rat IgG2a mAbs, and binding was detected by flow cytometry assessing TNFR2 + population

percentage (A) and gMFI (B). (C) TNFa ligand competition with generated antibodies assessed

by FACS. Data represented as a three-parameter gMFI dose-response curve fit of the blocker

antibodies with appropriate controls incubations with 3-fold increasing concentrations. Two

benchmark hamster-anti-mTNFR2 antibodies with known blocking activity were added as

controls. All data based on mean and SEM is representative of three independent experiments.
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675 Figure 2. Characterization of anti-mTNFR2 mAbs targeting CRDs 1-4. (A) Schematic
676  representation of the 6 mouse-human TNF2 chimeras CRD1-CRD4 (Cystein Rich Domain).
677 (B) The targeting CRD of each mAb were determined by cell ELISA with mouse-human
678  TNFR2 domain swap mutants. Data represented as a three-parameter OD450-620 detection
679  based on mean and SD of three independent experiments. (C) The domain epitopes of the 13
680  mMADbs are indicated on a hTNFR2-hTNFa trimer structure (PDB: 3ALQ), 74% similar to mouse

681 TNFR2. The CRDs for one TNFR2 receptor are shown in indicated colors.

682
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684  Figure 3. Characterization of anti-mouse TNFR2 antibodies with ex vivo material. (A) TNFR2
685  expression upon binding of anti-mTNFR2 antibodies to Treg cell population. Detection by
686  commercial hamster anti-TNFR2 direct labeled with PE with the respective hamster-isotype
687  control labeled with PE (left). Generated rat anti-mTNFR2 antibodies and a rat isotype control
688  were detected by a secondary antibody anti-rat AF647 label (right). Gating strategy shown in
689  (Sup. Fig. 2 A) The isotype control has been overlaid in each anti-mTNFR2 antibody histogram
690  represented with % of max. Data representative of two independent experiments. (B) TNFR2
691  expression upon binding of anti-mTNFR2 antibodies to activated CD8+ cells. Detection by
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commercial hamster anti-TNFR2 direct labeled with PE with the respective hamster-isotype
control labeled with PE (left). Generated rat anti-mTNFR2 antibodies and a rat isotype control
were detected by a secondary antibody anti-rat PE label (right). Gating strategy not shown.
Gating strategy for CD8+ population was done on unstained OT1 activated cells. First, OT1
cells were gated based on FSC-A / SSC-A properties. Next, single cells were gated based FSC-
A / FSC-H. CD8+ population were gated as CD8-PerCP-Vio700 positive. Next to the CD8+
population, a mouse TNFR2+ gate was set with a rat isotype control via histogram. The isotype
control has been overlaid in each anti-mTNFR2 antibody histogram represented with % of max.
Data representative of single experiment out of two independent experiments. (C)TNFR2
expressing Treg cells co-staining, representation of candidates 18 and 25 with a benchmark
antibody, clone TR75-89. Data representative of two independent experiments. (D)
Costimulation of CD8+ T-cells with anti-TNFR2 antibodies. Assessment of in vitro CD8+ T-
cell costimulation for different anti-TNFR2 antibodies (plate bound anti-CD3 at 0.5 pg/mL).
Anti-TNFR2 antibodies were plate bound in 2-fold decreasing dilution starting at 50 pg/mL.
Data representative of three independent experiments with n=3 biological replicates on the read
out of IFNy in supernatant at 50 pug/mL per each candidate and mean of independent
experiment. Blank was subtracted, IFNy was calculated based on the standard curve and
normalized based on single incubation of anti-CD3 antibodies as 0% costimulation and double

incubation of anti-CD3 + anti-CD28 antibodies as a 100% costimulation.
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Table 1. EC50, IC50 and binding kinetics. Summary of EC50 based on gMFI of binding and

report of TNFa blocker or non-blocker antibodies showing which 1C50 values for the blocker

ones, based on gMFI. Binding kinetics based on Kon, Koff and KD. Values shown in nM result

from the mean of three independent experiments + standard deviation. N.A., non- available.

(*) Value obtained without full S-shaped curve reaching the maximum baseline.

m'?RItIiZ_RZ EC50 binding mTNFe 1C50 blocking Kon average Koff average KD average
mAbs (nM = SD) blocker (nM = SD) (1/Ms) £ SD) (1/s) = SD) (nM = SD)
5A 1,90 + 0,001 * No - 3,96E+05 + 9,22E+04 1,87E-02 +1,74E-03  49,3+135
6A 0,39 0,061 No - 2,34E+05 + 6,35E+04 1,14E-03 +5,42E-04 48+17
8A 0,07 £ 0,033 Yes 0,22 £0,07* 3,49E+05 + 8,22E+04 4,14E-03 %6,72E-04 120+15
10A 0,92 + 0,104 No - 4,95E+05 + 2,20E+04 2,81E-02 +2,23E-03 56,8 +3,8
12A 1,32 £0,270 Yes 419+0,29 2,64E+05 + 6,11E+04 9,10E-04 + 7,01E-05 36+1,0
14A 16,41 £ 0,296 * No - N.A. N.A. N.A.
15A 1,06 £ 0,157 No - 4,71E+05 + 7,05E+04 8,79E-03 + 1,06E-03 18,7+0,9
16A 3,75+1,133 Yes 10,20 +2,59 1,87E+05 + 3,13E+04 1,44E-03 *1,38E-04 7914
18A 0,50 = 0,003 No - 4,15E+05 + 4,32E+04 1,44E-02 +6,14E-04 351+54
25A 0,16 + 0,055 Yes 0,40+0,40 1,21E+05+ 5,95E+04 2,99E-04 + 1,09E-04 27+08
26A 0,42 £0,217 No - 5,11E+05 + 1,07E+05 2,26E-02 +2,23E-03 45,7+115
29A 1,80 £ 0,588 Yes 6,01+£1,95 2,76E+05 + 3,00E+04 3,07E-03 + 3,42E-05 112+13
30A 0,25 + 0,020 No - 1,72E+05 + 5,26E+04 6,23E-04 + 2,60E-05 38+1,0
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Supplementary online material
Materials and Methods

Sup. Table 1. Antibody sequences.

Sup. Table 2. Overall quality control for monomericity and purity of anti-mTNFR2 mAbs

purified.

Sup. Table 3. Treg staining percentages and MFI.

Fig. S1. Characterization of anti-mouse TNFR2 antibodies in vitro.

Fig. S2. Characterization of anti-mouse TNFR2 antibodies with ex vivo material.
Fig. S3. BLI representation, CE-SDS and SEC-HPLC.

Fig. S4. Characterization of anti-mTNFR2 mADbs targeting CRDs 1-4.

Materials and Methods

Quiality control tests report good purity and stability of generated antibodies

To assess the quality control (QC) from the generated antibodies the monomericity, purity and
temperature stability was checked. Monomericity was checked in duplicate via SEC-UPLC.
All candidates present more than 95% monomericity. F/T test had non-significant impact on
protein characteristic as all candidates present the same monomericity after 10 F/T cycles, with
a recovery around 100%. However, incubating samples at high temperature for one week
drastically affects de quality of some of the candidates leading to aggregates formation, with a

recovery range from 45 to 97%.

Purity was determined via CE-SDS. Under non-reducing conditions, the intact 1gG purity
shows some signs of fragmentation, although values are higher than 90%. Under reducing

conditions, the total IgG content, sum of light chain and heavy chain purity, is above 95%.
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In short, anti-mTNFR2 generated antibodies present good monomericity and purity output, and
while all of them remain stable at freezing temperatures, high temperatures might affect the

stability of some of them.

Modelling of mouse TNFR2 and TNFa complex
The human TNFR2 model, 74% similar to mouse TNFR2, was used to summarize the binding
sites of generated anti-mTNFR2 antibodies. The crystal structure of nTNFR2-hTNFa trimer

(PDB: 3ALQ), was uploaded into PyMol v2.3.3 (Schrondinger) software.
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751  Supplementary Table 1. Antibody sequences. Sequences of constant and variable of heavy
752 and light chains of novel generated rat anti-mTNFR2 1gG2a antibodies. Variable heavy (VH),

753  constant heavy (CH), variable light (VL) and variable constant (CL).

Candidate 5A

Heavy chain protein sequence — Complete integrity

VH:
EIQLVESGGGLVKPGTSLKLSCVASGFTFSDYWMTWVRQTPGKTMEWIGDIKND
GSFTNYSPSLKNRFTISRDNAKSTLYLQMSNLRSEDTATYSCTTSPQWAYWGQGT
LVTVSS

CH:
TETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE
KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY

FLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

Light chain protein sequence — type Kappa — Complete integrity

VL:
DIQMTQSPSSLPASLGDRVTITCRASQDIGNFLRWFLQRPGKSPRLMIYGASNLAV
GVPSRFSGSRSGSDYSLTISSLESEDMADYYCLQSKESPFTFGSGTKVEIK

CL:
RADAAPTVSIFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSEQRDGVLDSV

TDQDSKDSTYSMSSTLSLTKVEYERHNLYTCEVVHKTSSSPVVKSFNRNEC

Candidate 6A

34



Heavy chain protein sequence — Complete integrity

VH:
EVQLVESGGGLVQPGRSLKLSCVASGFTFSNYGIHWFRQAPTKGLEWVASISPSGD
TTYYRDSVKGRFTISRDNAKNTLYLQMDSLRSEDTATYYCATAPLSAYWGQGTL
VTVSS

CH:
AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE
KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY

FLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

Light chain protein sequence — type Kappa — Complete integrity

VL:
DIQMTQSPSSMSASLGDRVTITCQASQDIGNNLIWFQQKPGKSPRPMIYYVTNLAK
GVPSRFSGSRSGSDYSLTISSLESEDMADYHCLQYKQYPLAFGSGTKLEIK

CL:
RADAAPTVSIFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSEQRDGVLDSV

TDQDSKDSTYSMSSTLSLTKVEYERHNLYTCEVVHKTSSSPVVKSFNRNEC

Candidate 8A

Heavy chain protein sequence — Complete integrity

VH:
EVOQLQQSGPEVGRPGSSVKISCKASGYTFTDYFMNWLKQSPGQGLEWIGWIDPEY
GSTDYAEKFKKKATLTADTSSSTAYIQLSSLTSEDTATYFCARGMYGTDYYYNNW

FPCWGQGTLVTVSS
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CH:

AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE
KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY

FLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

Light chain protein sequence — type Kappa — Complete integrity

VL:
DIVMTQSPSSLAVSAGETVTLNCKSSQSLLSSGNQRNYLAWFHQKPGQSPKLLIYL
ASTRESGVPDRFIGSGSGTDFTLTISTMQAEDLAVYFCQQHYDTPFTFGPGTKLELK
CL:
RADAAPTVSIFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSEQRDGVLDSV

TDQDSKDSTYSMSSTLSLTKVEYERHNLYTCEVVHKTSSSPVVKSFNRNEC

Candidate 10A

Heavy chain protein sequence — Complete integrity

VH:
EVQLVETGGGLVRPGSSLKLSCATSGFTFSNTWMNWVRQAPGKGLEWVALIKDK
YDNYEANYAESVKGRFTISRDDSKSRVYLQMNTLRVQDTATYYCTRQLNWFAY
WGQGTLVTVSS

CH:
AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE

KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
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MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY

FLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

Light chain protein sequence — type Kappa — Complete integrity

VL:

EIVLTQSPTTMTASPGEKVTITCRASSSVSYMHWY QQKPGASPKPWIYETSKLASG
VPDRFSGSGSGTSYSLTINNMEAEDAATYYCQQWNYPWTFGGGTKLELK

CL:
RADAAPTVSIFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSEQRDGVLDSV

TDQDSKDSTYSMSSTLSLTKVEYERHNLYTCEVVHKTSSSPVVKSFNRNEC

Candidate 12A

Heavy chain protein sequence — Partial integrity

VH:
EVQLVESGGGLVQPGKSLKLSCEASGFTFSDYHMAWVRQAPKKGLEWVATIVFD
GSRTYYRDSVKGRFTISRYNSKSTLYLQMDSLRSEDTATYYCATQETGSSDYWGQ
GVMVTVSS

CH:
AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE
KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY
FLYSKLNVKKETWQQGNTFTCSVLHERSEEHTSELQSPEAISYAVFCLKRGGGGG

GG

Light chain protein sequence — type Kappa — Complete integrity
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VL:
DIQMTQSPSSLPASLGERVTISCRASQGISKKLNWYQQKPDGTINPLIYYTSNLQFG
VPSRFSGSGSGTDYSLTLSSLEPEDFAMYYCQQDASFPPTFGGGTKLELK

CL:
RADAAPTVSIFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSEQRDGVLDSV

TDQDSKDSTYSMSSTLSLTKVEYERHNLYTCEVVHKTSSSPVVKSFNRNEC

Candidate 14A

Heavy chain protein sequence — Complete integrity

VH:
EVQLQESGPGLVKPSQSLSLTCSVTGYSITSTYRWNWIRKFPGNKLEWMGY INSA
GTTNYNPSLKSRISITRETSKNQFFLQVNSVTTEDTATYYCARDYDGYLNVYFDY
WGQGVMVTVSS

CH:
AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE
KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY

FLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

Light chain protein sequence — type lambda — Complete integrity

VL:
QVVLTQPKSVSTSLESTVKLSCKLNSGNIGSYYMHWYQQHEGRSPTNMIYRDDKR
PDGVPDRFSGSIDSSSNSAFLTINNVQTEDEAIYFCHSYDSSINIFGGGTKLTVLG

CL:
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QPKSTPTLTVFPPSTEELQGNKATLVCLISDFYPSDVEVAWKANGAPISQGVDTAN

PTKQGNKYIASSFLRLTAEQWRSRNSFTCQVTHEGNTVEKSLSPAECV

Candidate 15A

Heavy chain protein sequence — Complete integrity

VH:
EVQLVESGGGLVQPGSSLKLSCVVSGFTFSNYGMNWIRQAPKKGLEWIAMIYFDS
SNKYYADSVKGRFTISRDNSKNTLYLEMNSLRSEDTAMYYCARYYYDGTYYDYF
DYWGQGVMVTVSS

CH:
AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE
KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY

FLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

Light chain protein sequence — type Kappa — Complete integrity

VL:
EIVLTQSPTAMAASPGEKVTLICLASSSVTCMNWYQQKSGASPKLWIYGTSNLAS
GVPNRFSGSGSGTSYSLTIISMEAEDVATYYCLQLSSYPPTWTFGGGTKLELK

CL:
RADAAPTVSIFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSEQRDGVLDSV

TDQDSKDSTYSMSSTLSLTKVEYERHNLYTCEVVHKTSSSPVVKSFNRNEC

Candidate 16A

Heavy chain protein sequence — Complete integrity
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VH:
EVKLVESGGGLVQPGRSLKLSCVASGFTENNYWMTWIRQAPGKGLEWVTSITNT
DGNTYYPDSVKGRFTVSRDNAKTTLYLQLNSLRSEDTATYYCTRGGDGTYYYGV
MDAWGQGASVTVSS

CH:
AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE
KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY

FLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

Light chain protein sequence — type Kappa — Complete integrity

VL:
NIQLTQSPSLLSASVGDRVTLSCKGSQNINNYLAWYQQKLGEAPKLLIYNTNSLQT
GFPSRFSGSGSGTDYTLTITSLQPEDVATYFCYEYNNGYAFGPGTKLELK

CL:
RADAAPTVSIFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSEQRDGVLDSV

TDQDSKDSTYSMSSTLSLTKVEYERHNLYTCEVVHKTSSSPVVKSFNRNEC

Candidate 18A

Heavy chain protein sequence — Complete integrity

VH:
EVQLVESGGGLVQPGRSLKLSCAASGFTFSNFGMHWIRQAPTKGLEWVASISPSG
GNTYYRDSVKGRLTISRDNAKSTLYLQLDSLRSEDTATYYCARGETTGIQDWFAY
WGQGTLVTVSS

CH:
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AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE
KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY

FLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

Light chain protein sequence — type Kappa — Complete integrity

VL:
DIQMTQSPSFLSASVGERVTLSCRASQNINRYLDWYQQKLGETPKLLMYNTINLHT
GIPSRFSGSGSGTDYTLTISSLQPEDVATYFCLQRNSWPNTFGAGTKLELK

CL:
RADAAPTVSIFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSEQRDGVLDSV

TDQDSKDSTYSMSSTLSLTKVEYERHNLYTCEVVHKTSSSPVVKSFNRNEC

Candidate 25A

Heavy chain protein sequence — Complete integrity

VH:
EVQLVESGGGLVQPGRSLKVSCTVSGFTFSDYDMAWVRQTPMKGLEWVASISTG
GGNTYYRDSVKGRFTISRDNAKNIQYLQMDSLRSEDTATYYCATNYGGYSESDFF
DYWGQGVMVTVSS

CH:
AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE

KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
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MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY

FLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

Light chain protein sequence — type Kappa — Complete integrity

VL:
DIQMTQSPSSLPSSLGERVTISCRASQGISNNLNWYQQKPDGTIKPLIYYTSNLQSG
VPSRFSGSGSGTDYSLTISSLEPEDFAMYYCQQDAIFPNTFGAGTKLELK

CL:
RADAAPTVSIFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSEQRDGVLDSV

TDQDSKDSTYSMSSTLSLTKVEYERHNLYTCEVVHKTSSSPVVKSFNRNEC

Candidate 26A

Heavy chain protein sequence — Complete integrity

VH:
EVQLVETGGGLVRPGSSLKLSCVTSGFTFSNTWMNWVRQAPGKGLEWVALIKDK
YDNYEANYAESVKGRFTISRDDSKSRVYLQMNTLRDQDTATYYCTRQLNWFAY
WGQGTLVTVSS

CH:
AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE
KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY

FLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

Light chain protein sequence — type Kappa — Complete integrity

VL:
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EIVLTQSPTTMTASPGEKVTITCRASTSVSYMHWYQQKAGASPKPWIYETSKLASG
VPDRFSGSGSGTSYSLTINNMEAEDAATYYCQQWNYPWTFGGGTKLELK

CL:
RADAAPTVSIFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSEQRDGVLDSV

TDQDSKDSTYSMSSTLSLTKVEYERHNLYTCEVVHKTSSSPVVKSFNRNEC

Candidate 29A

Heavy chain protein sequence — Complete integrity

VH:
EVQLVESGGGLEQPGRSLKLSCVASGFTFSDYHMAWVRQAPKKGLEWVATIIYD
GSRTYYRDSVKGRFTISRDNAKSTLYLQMDSLRSEDTATYYCATQGTGSSDYWG
QGVMVTVSS

CH:
AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE
KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY

FLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

Light chain protein sequence — N.A.

Candidate 30A

Heavy chain protein sequence — Complete integrity

VH:
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754

EVQLVETGGGLVRPGSSLKLSCATSGFTFSNTWMNWVRQAPGKGLEWVALVKD
EYNDYEANYAESVKGRFTISRDDSKSRVYLQMNTLRDQDTATYYCTRTAYYGLF
PYWGQGSLVTVSS

CH:
AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPA
VLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGCTGSE
VSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTHAPE
KQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEGTPRGPQVYT
MAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTPPTMDTDGSY

FLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

Light chain protein sequence — Incomplete integrity

VL:
DIQMTQSPASLSSSLGETVTIECRASEDIYSNLAWYQQKPGNSPQLLIFDANTLADG
VPSRFSGSGSGPQYSLHINSLQSEDVASYFCQQYNNYPLTFGSGTRLEIK

CL:
RADAAPTVSIFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSEQRDGVLDSV

TDQDSKDSTYSMSSTLSLTKVEYERHNLYTCEVVHKTSSSPVVKSFNRNEC
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761

Supplementary Table 2. Overall quality control for monomericity and purity of anti-mTNFR2

mADbs purified. Monomericity data represented as mean and SD of antibodies produced of two

independent experiments (n=2). Monomericity was checked to test the temperature stability:

after 10 cycles of freeze-and-thaw (F/T) and after 1 week incubation at 40 °C in a single

independent experiment . Purity was assessed via CE-SDS non-reduced (NR) and reduced (R).

Stability test

NR CE-SDS R CE-SDS

Anti-TNFR2 Concentration l\gsggggr Monomer (%) Mp%r;?T\e;\ll’e(e(ylf) Intact IgG  LC+HC
mADbs (mg/ml) (% + SD) post 10 cycles F/T incubation 40 °C (%) (%)
5A 2,08 98,80 + 0,14 99,70 67,90 90,90 98,40
6A 1,18 95,64 + 0,20 96,10 92,50 N.A. 97,70
8A 0,77 95,30+ 0,14 95,70 85,20 95,10 98,60
10A 1,47 98,70+ 0,14 98,90 89,70 90,50 99,60
12A 0,99 99,02 + 0,16 99,20 72,00 93,00 99,50
14A 1,53 98,81+ 0,30 98,90 71,50 91,00 99,40
15A 1,16 99,12 + 0,54 99,50 64,00 93,50 98,70
16A 1,52 99,18 + 0,03 99,40 45,20 93,80 98,70
18A 2,31 98,69 + 0,40 98,70 93,80 92,10 99,40
25A 2,16 99,13+0,18 99,10 78,30 93,20 99,10
26A 2,12 98,55+ 0,21 98,70 89,40 92,40 99,20
29A 1,76 98,32+ 0,17 98,10 71,80 91,60 99,10
30A 1,80 99,52 +0,31 99,50 85,50 90,60 99,20
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762  Sup. Table 3. Treg staining percentages and MFI. Percentage of TNFR2- and TNFR2+ Tregs
763  stained either with hamster-anti-TNFR2 PE antibody (clone TR75-89), rat-anti-TNFR2
764  antibody or both. gMFI for TNFR2 signal detected by AF647 signal. Data representative of

765  single experiment out of two independent experiments.

% Tregs % Tregs MFI AF647
Abs TNFRS TNPRo: (Es TNFR2E (PE+  TNFR2+  signal in CD3+
and AF647+)  (AF647+) YFP+
5A 6145 33,10 2,68 2,77 142
6A 73,15 011 3,80 22,95 1118
8A 66,90 011 197 31,05 1267
10A 7125 10,15 6,40 12,21 401
12A 53,95 1,63 23,55 20,88 1344
14A 7095 1,93 18,15 8,97 1019
15A 64,25 0,50 13,30 21,98 1169
16A 55,35 097 23,90 19,78 1504
18A 63,15 30,45 4550 1,90 a7
25A 52,75 090 21,25 25,16 1466
26A 66,55 1997 10,35 3,16 485
29A 62,95 2,39 2145 13,22 1357
30A 48,05 0,06 17,65 34,15 1154
ratisotype 56,00 32,95 345 2,64 346
766
767
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Figure S1. Characterization of anti-mouse TNFR2 antibodies in vitro. (A) Gating strategy
followed. Gating was done on unstained CHO-K1.mTNFR2 cells. First, cell debris was
excluded based on FSC-A / SSC-A properties. Next, single cells were gated based on FSC-A /
FSC-H. Live cells were gated based on FSC-A / DAPI properties. Next to the live unstained
single cell population, a mouseTNFR2+ gate was set based on TNFR2 histogram. Data
representative of single experiment out of three independent experiments. (B and C) mTNFR2
expression was checked in stable transfected CHO-K1 cells which were incubated with 3-fold
increasing concentrations of each rat 1gG2a mAb TNFR2 expression in stable transfected
CHO-K1 via direct staining. Expression levels was detected by flow cytometry assessing
TNFR2 + population percentage (B) and gMFI (C). Data representative of single experiment
out of three independent experiments. (D) TNFR1 expression was tested on parental CHO-K1
(right) and transiently transfected CHO-K1 cells (left). TNFR1 gating was done on unstained
CHO-K1 cells, similar as shown in (A). (E) TNF competition FACS of antibodies. Data

represented as a three-parameter gMFI dose-response curve fit based on mean and SEM of
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782  three independent experiments of the non-blocker antibodies with appropriate controls
783  incubations with 3-fold increasing concentrations. Two benchmark hamster-anti-mTNFR2

784  antibodies with known blocking activity were added as controls.

785

786

787
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Figure S2. Characterization of anti-mouse TNFR2 antibodies with ex vivo material. (A) Treg
gating strategy followed. Gating was done on unstained freshly isolated splenocytes. First,
lymphocytes were gated based on FSC-A / SSC-A properties. Next, single cells were gated
based FSC-A / FSC-H. Treg population were gated as CD3 positive and FoxP3-YFP positive.
Next to the Treg population, a mouse TNFR2+ gate was set with a rat isotype control via

histogram. Data representative of single experiment out of two independent experiments.
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796

797  Figure S3. BLI representation, CE-SDS and SEC-HPLC. (A) BLI analysis of candidate for
798  binding to recombinant mTNFR2. The mAb association at 10 pg/ml to recombinant mTNFR2
799  protein loaded biosensors is displayed with 5-fold decreasing concentrations starting at 95 nM.
800 Data representative of three independent experiments. (B) Auto-scaled SEC-HPLC profile of
801 anti-mTNFR2 antibody. (C and D) Purity of mAb evaluated by CE-SDS. 10 kDa standard
802  marker (~12.3 mins) was used for the calibration of retention time for each trace, reduced (C)
803 and non-reduced (D). Numbers represent the retention time. Data representative of a single
804 mADb anti-mTNFR2, candidate 29; (B, C and D) data representative of a single independent

805  experiment.

806
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807

808  Figure S4. Characterization of anti-mTNFR2 mAbs targeting CRDs 1-4. (A) Schematic
809  representation of the 6 mouse-human TNF2 chimeras CRD1-CRD4 (Cystein Rich Domain).
810 (B) The targeting CRD of each mAb were determined by cell ELISA with mouse-human
811  TNFR2 domain swap mutants. mTNFR1 and CHO-empty vector targeting was included too.
812  (C) Targeting of rat isotype control included in all assays. All data represented as a three-

813  parameter OD450-620 detection based on mean and SD of three independent experiments.
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