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Antibodies
Antibodies used

Validation

No power calculations were performed. Sample size was determined based on previous experiments and expected significance levels.

One data point was excluded (see source data figure f), otherwise all data included unless sample was lost (as indicated).

Individual experiments were repeated at least twice with similar results, unless otherwise stated. Data is shown as representation of one
experiment or as a combination of multiple independent experiments, as indicated in the text.

Samples were chosen and assigned in an unbiased and randomized way.

The investigators were not blinded during experimentation because of lack of personnel involved directly in the project.

anti-CD117-PE at 1:2000 dilution (clone 2B8, Thermo Fisher Scientific, MA, USA, Cat# 12-1171-82)

anti-human Fc#RI!-APC at 1:400 dilution (antibody clone AER-37, Thermo Fisher Scientific, MA, USA, Cat# 17-5899-42)

anti-mouse CD107a-APC at 1:300 dilution (clone 1D4B, BioLegend, San Diego, California, USA Cat# 121614)

anti-human CD193-PE and anti-human CD63-FITC antibodies from Flow CAST® kit at 1:10 dilution (Bühlmann Laboratories AG, Cat#
FK-CCR)

anti-CD123-PE at 1:800 dilution (clone 9F5, BD Biosciences Pharmingen, San Diego, CA, USA, Cat# 555644)

anti-CD193-APC at 1:400 dilution (clone 5E8, BioLegend, San Diego, California, USA, Cat# 310708)

anti-mouse Ig light chain-PE (clone RML-42, BioLegend, San Diego, California, USA, Cat# 407308)

anti-human IgE-PE at 1:400 dilution (Thermo Fisher Scientific, MA, USA, cat# 12-6986-42)

Recombinant antibodies: Human chimeric NIP-specific IgE at variable dilutions (clone JW8, NBS-C BioScience, Vienna, AUT)

For yeast studies secondary antibodies were titrated to achieve maximum separation of positive and negative populations.

Streptavidin AF-647 conjugate at 1:400 dilution (ThermoFisher, MA, USA, Cat#S21374)

anti-Ova FITC conjugate 1:50 dilution (Rockland, PA, USA, cat# 200-4233-0100)

anti-cMyc at 1:400 dilution (Gallus Immunotech, MA, USA cat# ACMYC)

anti-chicken PE 1:200 dilution (EMD Millipore, MA, USA, cat# AP503H).

anti-CD117-PE at 1:2000 dilution (clone 2B8, Thermo Fisher Scientific, MA, USA, Cat# 12-1171-82)

Validation: “Each lot of this antibody is quality control tested by immunofluorescent staining with flow cytometric analysis”

anti-human Fc#RI!-APC at 1:400 dilution (antibody clone AER-37, Thermo Fisher Scientific, MA, USA, Cat# 17-5899-42)
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Validation: None listed, flow data staining human blood vs isotype controls presented at manufactured website.

anti-mouse CD107a-APC at 1:300 dilution (clone 1D4B, BioLegend, San Diego, California, USA Cat# 121614)

Validation: “Each lot of this antibody is quality control tested by immunofluorescent staining with flow cytometric analysis.”” This
monoclonal antibody was raised against NIH/3T3 mouse embryonic fibroblast tissue culture cell membranes. It has been mapped to
the N-terminus of LAMP-1.”

anti-human CD193-PE and anti-human CD63-FITC antibodies from Flow CAST® kit at 1:10 dilution (Bühlmann Laboratories AG, Cat#
FK-CCR)

“Validation: Validation for individual reagents not listed. For kit “Precision (Sample Background) 16.2 %CV. One sample incubated 20
times and subsequently analyzed. Mean: 2.4%; SD: 0.4% . Precision (Positive Control) 5.4 %CV One sample incubated 20 times and
subsequently analy- sed. Mean: 35.5%; SD: 1.9% . Inter Technician Variation 3.7-8.1%CV Two samples tested by five technicians
within the same day: Mean: 69.6%; SD: 2.6% Mean: 48.1%; SD: 3.9%”

anti-CD123-PE at 1:800 dilution (clone 9F5, BD Biosciences Pharmingen, San Diego, CA, USA, Cat# 555644)

Validation “QC Testing: Human.” “Application: flow cytometry, routinely tested.”

anti-CD193-APC at 1:400 dilution (clone 5E8, BioLegend, San Diego, California, USA, Cat# 310708)

Validation: “Each lot of this antibody is quality control tested by immunofluorescent staining with flow cytometric analysis.”

anti-mouse Ig light chain-PE (clone RML-42, BioLegend, San Diego, California, USA, Cat# 407308)

Validation: “Each lot of this antibody is quality control tested by immunofluorescent staining with flow cytometric analysis.” “The
RML-42 monoclonal antibody reacts with immunoglobulin light chain lambda in all tested mouse haplotype (Igh-a and b). It does not
react with kappa chain.”

anti-human IgE-PE at 1:400 dilution (Thermo Fisher Scientific, MA, USA, cat# 12-6986-42)

Validation: “This Ige21 antibody has been pre-titrated and tested by flow cytometric analysis of human peripheral blood cells.”

Recombinant antibodies: Human chimeric NIP-specific IgE at variable dilutions (clone JW8, NBS-C BioScience, Vienna, AUT)

Validation: Not listed, recombinant source well established reagent.

For yeast studies secondary antibodies were titrated to achieve maximum separation of positive and negative populations.

Streptavidin AF-647 conjugate at 1:400 dilution (ThermoFisher, MA, USA, Cat#S21374)

Validation: None listed, flow data staining presented at manufactured website.

anti-Ova FITC conjugate 1:50 dilution (Rockland, PA, USA, cat# 200-4233-0100)

Validation: “Ovalbumin Antibody is an IgG fraction antibody purified from monospecific antiserum by a multi-step process which
includes delipidation, salt fractionation and ion exchange chromatography followed by extensive dialysis against the buffer stated
above. Assay by immunoelectrophoresis resulted in a single precipitin arc against anti-fluorescein, anti-Rabbit Serum as well as
purified and partially purified Ovalbumin [Hen Egg White]. Cross reactivity against Ovalbumin from other tissues and species may
occur but have not been specifically determined.”

anti-cMyc at 1:400 dilution (Gallus Immunotech, MA, USA cat# ACMYC)

Validation: “Chickens were immunized with EQKLISEEDL (C-MYC) conjugated to KLH. After multiple immunizations in Freunds
adjuvant, eggs were collected and the immunoglobulin fraction prepared. Antibodies were immunoaffinity purified using the peptide
immobilized on a solid support.”

anti-chicken PE 1:200 dilution (EMD Millipore, MA, USA, cat# AP503H).

Validation: “Purified by affinity chromatography on chicken IgG covalently linked to agarose.” “The antibody reacts with the heavy
and light chains of chicken IgG as demonstrated by ELISA.”

293-6E cells, National Research Council Canada and Sf9 cells, ThermoFisher

Cell lines were obtained from the NRC Canada and used without further verification.

293-6E cells have been tested for mycoplasma contamination by PCR in ISO/IEC 17025 certified laboratory at ATCC.

HEK-6E cells (derived from HEK cells), however these were only used for protein expression and were obtained from NRC
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Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

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

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Whole blood donations from allergic volunteers were collected. All seven donors included in this study were >18 years of age
and had a proven record of grass allergy. Neither gender nor age of the donors affects basophil reactivity and thus these
parameters can be excluded as covariate-relevant characteristics.

Patients were randomly recruited through public advertisement at the University Hospital Bern, Switzerland. The donors had
a proven record of grass allergy and their basophils were known to be activated upon allergen provocation. Choosing donors
with known grass allergies was critical for this study, since the goal has been to assess the inhibitory effect of different
disruptive anti-IgE antibodies on allergen mediated basophil activation.

The study was approved by "swissethics" (the umbrella organisation of the Cantonal Ethics Committees) and the Local Ethics
Committee of the Canton Bern (license: KEK 2018-00204).

Human basophil isolation: Human peripheral whole blood was collected from volunteers with grass allergies who received
informed consent in accordance with the Helsinki Declaration, and the study was approved by the local ethics committee.
Primary human basophils were isolated from whole blood using Percoll density centrifugation of dextran-sedimented
supernatants. Subsequently, the basophils were further enriched with negative selection using the Basophilic Isolation Kit II
from Milteny (Miltenyi Biotec, Bergisch Gladbach, Germany). As human basophil culture medium (RPMI+/+) RPMI 1640
medium (Biochrome) was used, supplemented with 10 % Hyclone FCS (Fisher Scientific), penicillin 100 U per mL, 100 µg per
mL streptomycin and 10mM HEPES buffer (Stock Solution 1M, Life Technologies) and recombinant human IL 3 from Peprotec
(United States). The study was approved by the local ethics committee (KEK 2018-00204).

Bone marrow-derived mast cell (BMMC) cultures: Culture, characterization and differentiation of transgenic genes hFc#RI!+
BMMCs (BMMCtg) from huFc#RI!-transgenic mice ((B6.Cg-Fcer1atm1Knt Tg(FCER1A)1Bhk/J) were derived by 3 to 4 weeks
cultivation of bone marrow cells of the femur in BMMC culture medium (MC/9 media supplemented with 1mM sodium
pyruvate, 200mM L-glutamine, 1x non-essential amino acids, 50$M "-Mercaptoethanol, 30ng/ml recombinant IL-3 of the
mouse). BMMCs were characterized by flow cytometry as CD117+ (antibody clone 2B8, Thermo Fisher Scientific, MA, USA),
human Fc#RI!+ cells (antibody clone AER-37, Thermo Fisher Scientific, MA, USA).

Disruptive potency and anaphylactogenicity assay with BMMCstg : First, the BMMCstg were sensitized with 3nM human NIP-
specific IgE-JW8 (murine lambda chain) overnight at 37° C in a 5% CO2 atmosphere. Following sensitization, the cells were
washed three times with phosphate buffer saline (PBS) pH 7.4. Subsequently, disruptive anti-IgE inhibitors (156nM-2500nM)
were diluted in supplemented BMMC culture medium MC/9 and added to the sensitized cells for 6 hours at 37°C in 5% CO2
atmosphere. The cells were then washed three times with PBS and divided into two fractions. The first fraction was used to
measure the remaining surface IgE with a monoclonal anti-mouse anti-murine lambda chain - PE and the anaphylactogenicity
by an activation marker staining. The second fraction of treated BMMCstg were stimulated with 100ng/mL NIP(7)-BSA
(Biosearch Technologies, INC) in the presence of an activation marker stain.

Anaphylactogenicity, disruptive efficacy and inhibitory potency with BMMCtg: To evaluate the anaphylactogenicity and the
disruptive potency of the disruptive anti-IgE-DARPins we cultured isolated primary human basophils at a density of 1x106
cells/ml per well in a round bottom plate with 96 wells in RPMI+/+ supplemented with 10 ng/ml recombinant human IL-3
(rhuIL-3) overnight at 37°C. To assess the influence of IgE disruption on allergen induced basophil activation, we first defined
the 6-grass allergen mix concentration (Bühlmann Laboratories AG, Schönenbuch, CH) at which suboptimal activation
(ECSubopt.) can be achieved for each individual donor. For this purpose, we cultivated 25'000 basophils in RPMI+/+ medium,
which was composed with the 6-grass allergen mix, IL-3, and the Flow CAST® Kit antibody stain (CD63 and CCR3), for 30min at
37°. Subsequently, we measured activated cells (CD63+ cells) by flow cytometry. In the next step, 50,000 basophils were pre-
incubated for 6 hours with the disruptive anti-IgE inhibitors at 37°C in RPMI+/+ medium with rhuIL-3. Upon incubation, the
cells were washed three times with PBS and divided into two fractions. The first fraction was used to measure the remaining
surface IgE with an anti-human IgE-PE antibody (clone Ige21, Thermo Fisher Scientific, MA, USA) and for anaphylactogenicity
with an anti-human LAMP3 FITC (CD63). We used the second fraction to stimulate the cells with the predetermined
ECSubopt of the 6-grass allergen mixture in the presence of a Flow CAST® kit antibody stain mix (activation staining of CD63).
Finally, we determined activated basophil frequencies and surface measurements by flow cytometry.




