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Methods
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Antibodies
Antibodies used

accession num-ber GSE122281. The UK Biobank full summary statistics for the basophil counts GWAS are available here: (ftp://ftp.sanger.ac.uk/pub/project/
humgen/summary_statistics/UKBB_blood_cell_traits/baso.assoc). The raw genetic and phenotypic data from UK Biobank are available to all re-searchers upon
application.

The sample size of the Singapore Systems Immunology Cohort is 229.

No data was excluded in the analysis.

As each measurement of the CD15s expression on basophils was obtained from one unique individual from the cohort, no replication of
CD15s measurement was performed.

For the measurement of the CD15s basophils for the cohort samples was based on the chronology of the sample collection. Randomization
was not performed as the collection of the blood sample for the Singapore Systems Immunology Cohort is a cross-sectional cohort of the
Chinese students at the National University of Singapore.

Investigators were blinded to clinical parameters during the sample processing, acquisition, and flow cytometry data analysis.

CD15s on Whole Blood Panel

Antibody Cat. No. Supplier name Clone Lot no.

CD15 323008 Biolegend SSEA-1 B245360

CD3 47-0036-42 eBioscience SK7 2081043

CD19 563325 BD Horizon SJ25C1 7158564

CD14 11-0149-42 eBioscience 61D3 4332618

CD16 83-0168-42 eBioscience EBIOCB16 4340037

CD15s 563912 BD Horizon CSLEX1 7018642

CCR3 558168 BD Biosciences 5E8 83764

CD25 582403 BD Horizon M-A251 7088762

CD203c 4116015 Beckman Coulter 97A6 26

CD15s on PBMCs Panel

Antibody Cat. No. Supplier name Clone Lot no.

CD3 563852 BD Biosciences UCHT1 7082624

CD14 11-0149-42 eBioscience 61D3 4332618
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Validation

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.

CD15 323008 Biolegend SSEA-1 B245360

CD15s 563912 BD Horizon CSLEX1 7018642

CD16 83-0168-42 eBioscience EBIOCB16 4340037

CD19 563325 BD Horizon SJ25C1 7158564

CD123 45-1239-42 eBiosience 6H6 E13859-105

HLA-DR 641393 BD Biosciences L243 7227560

FCERI 12-5899-42 eBioscience AER-37(CRA1) 4273945

CD25 562403 BD Horizon M-A251 7088762

CD203c 4116015 Beckman Coulter 97A6 26

Purity Check on Isolated Basophils Panel

Antibody Cat. No. Supplier name Clone Lot no.

CD45 11-9459-42 eBioscience 2D1 4341585

FCERI 12-5899-42 eBioscience AER-37 E14054-103

CD14 562335 BD Horizon M!P9 4126753

CD16 302016 Biolegend 3G8 B219061

CD15 323008 Biolegend W6D3 B245360

CD15s 563912 BD Horizon CSLEX1 7018642

CD123 45-1239-42 eBioscience 6H6 E13859-105

FACS Sorting of CD15shi and CD15slo basophils Panel

Antibody Cat. No. Supplier name Clone Lot no.

FCERI 11-5899-42 eBioscience AER-37(CRA1) E13664-102

CD123 45-1239-42 eBioscience 6H6 E13859-105

CD14 562335 BD Horizon M!P9 4126753

CD15s 563912 BD Horizon CSLEX1 7018642

CD15s on basophil and pMC Panel

Antibody Cat. No. Supplier name Clone Lot no.

CD3 11-0038-42 eBioscience UCHT1 11-0038-42

CD14 11-0149-42 eBioscience 61D3 11-0149-42

CD16 11-0168-42 eBioscience eBioCB16 (CB16) 11-0168-42

CD19 11-0199-42 eBioscience HIB19 11-0199-42

CD56 304604 Biolegend MEM-188 304604

FCERI 334628 Biolegend AER-37 B265392

CD117 313206 Biolegend 104D2 B222504

CD34 555822 BD Biosciences 581 3079912

CD15s 563912 BD Horizon CSLEX1 9009676

CD123 45-1239-42 eBioscience 6H6 2093710

CD203c 25-2039-42 eBioscience NP4D6 2068304

HLA-DR 641393 BD Biosciences L243 7227560

Antibodies purchased from the supplier were titrated and validated on either freshly isolated PBMCs or frozen PBMCs prior to the
measurement FACS analysis of CD15s

Singapore Systems Immunology Cohort: 229 samples: (Males= 131, Females = 97); Males mean age, range (21.5, 18-25 years,
Females mean age, age range (20.3, 18-44 years) and Chinese ethnicity.

This is a cross-sectional cohort with no selection criteria comprising of students recruited at a local university.

The Singapore Systems Immunology Cohort (SSIC) study was approved by the Institutional Review Board (IRB NUS 10-445)
and the collection of healthy donor blood samples was approved by the SingHealth Centralised Institutional Review Board
(CIRB Ref. 2017/2806).Written informed consent was obtained from all participants in accordance to the Declaration of
Helsinki prior to the collection of blood samples.
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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

Instrument

Software

Cell population abundance

Gating strategy

Red blood cells lyzed whole blood collected in EDTA vacutainers or frozen PBMCs were stained with antibody cocktails

BD LSR Fortessa 4 laser (BD FACS Diva Software version 8.0.1) was used to analyze the following panels:

- CD15s on Whole Blood Panel

- CD15s on PBMCs Panel

- Purity Check on Isolated Basophils Panel

BD ARIA III 3 laser (5B 5V 3R) or BD ARIA II 4 laser (5B 3V 3R 3UV) both sorters using BD FACS Diva Software version 8.0.1) or
BD Influx System (5B 4V 3R) using BD FACS Sortware version 1.2.0.142 was used for FACS Sorting of CD15shi and CD15slo
basophils Panel

BD LSR 5 laser (CD15s on basophil and pMC Panel using BD LSR 5 laser (2B 4YG 6V 3R 3UV) using the BD FACS Diva Software
version 8.0.2 to analyze CD15s on basophils and pMC

BD LSR Fortessa 4 laser (BD FACS Diva Software version 8.0.1)

BD ARIA III 3 laser (5B 5V 3R) (BD FACS Diva Software version 8.0.1)

BD ARIA II 4 laser (5B 3V 3R 3UV)(BD FACS Diva Software version 8.0.1)

BD Influx System (5B 4V 3R) (BD FACS Sortware version 1.2.0.142)

BD LSR 5 laser (2B 4YG 6V 3R 3UV) (BD FACS Diva Software version 8.0.2 )

The purity of isolated basophils that was used for rolling assays was determined by FACS antibody panel as described in
"Purity Check for Isolated Basophils Panel". Basophils were identified by FCERIAbright and CD123bright expression. The purity
of basophils for the CD15high, CD15sbiomodal, and CD15slow basophils was determined to be 98.9%, 97.8%, and 97.5%
respectively. The percentages were expressed as the total CD45+ cells.

CD15s on Whole Blood Panel

A large polygonal gate was used to the granulocytes, lymphocytes and monocytes on a FSC-A vs SSC-A bivariate plot. Another
polygonal gate was used as a LiveDead cells discriminator gate on a LD Aqua vs SSC-A bivariate plot. This was followed by a
diagonal gate to include singlets on FSC-A vs FSC-H plot. Thereafter, three polygonal gates were applied to a CD14 vs CCR3
bivariate plot. These gates permit the identification of granulocytes (SSC-A high and CD14-), monocytes (SSC-A mid and CD14
+) and lymphocytes (SSC-A low and CD14-). A rectangle gate was used to identify eosinophils (CD16- CCR3+) and another
rectangle gate for neutrophils (CD16+- CCR3-). A polygonal gate was used to identify basophils (CCR3 high) on a CCR3 vs SSC-
A plot. To obtain a ‘clean’ population of basophils, a rectangle gate was applied on CD3- CD16- population on a CD3 vs CD16
plot.

CD15s on PBMCs Panel

A polygonal gate was applied to the lymphocytes and monocytes using a FSC-A vs SSC-A bivariate plot. This was followed by
using a diagonal gate to include the singlets on FSC-A vs FSC-H plot. To exclude dead cells, a polygonal gate to exclude the LD
Aqua bright population using a LD Aqua vs FSC-H plot. To gate basophils, SSC-A low and CD14- population was first gated to
exclude monocytes. Another rectangle gate on CD3- and CD19- population to exclude T cells and B cells on a CD19 vs CD3
bivariate plot. Basophils were identified as FCERI high and CD123+. CD15s expression levels were determined using FCERI
high and CD123+ basophils.

Purity Check on Isolated Basophils Panel

A rectangle gate was used to gate the CD45+ leukocytes from the debris using a CD45 vs SSC-A bivariate plot. This was
followed by using a diagonal gate to identify the singlets on a FSC-A vs FSC-H plot. Basophils were identified as FCERI high and
CD123+ cells. The purity of the isolated basophils was defined by percentage of FCERI high CD123+ of total CD45+ cells.

FACS Sorting of CD15shi and CD15slo basophils Panel

A polygonal gate was used to gate both lymphocytes and monocytes on a FSC-A vs SSC-A bivariate plot. Cell clumps were
excluded using a polygonal gate on SSC-H and SSC-W low population on a SSC-H- vs SSC-W bivariate plot. This was followed
by another polygonal gating on FSC-H and FSC-W low population using a FSC-H vs FSC-W bivariate plot. A rectangle gate was
applied on the SSC-A and CD14- to exclude monocytes. Thereafter, a polygonal gate was used to gate the FCERI high and
CD123+ to identify basophils. To obtain a ‘clean’ population of basophils, a polygonal gate was applied to FCERIA high and
HLADR- cells. CD15s high basophils and CD15s low basophils were sorted using horizontal gates applied on the CD15s high
and CD15s low populations respectively using a CD15s histogram plot. To avoid sorting the CD15s intermediate population,




