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Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability
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Antibodies
Antibodies used

Validation

The authors declare that the data supporting the findings of this study are available within the paper and its supplementary information files or from the
corresponding author upon reasonable request. Antibody sequences have been deposited in GenBank under accession numbers MW426536-MW426544 and
MW532169-MW532198. Antibody plasmids are available from Dennis Burton under an MTA from The Scripps Research Institute.

The sample size was based on availability of the samples and patients.

No data were excluded from the analyses.

For reproducibly, experimental assays were carried out in duplicates and repeated at least once for reproducibility, and all attempts at
replication were successful.

Randomization is not applicable in this study because the samples used for each experiments were grouped and data was obtained in the
same batch in order to generate accurate comparison.

The reported data in this study was based on quantitative measurements, including binding experiments and neutralization experiments etc.

Therefore, blinding was not relevant given the fact that there is no subjective observations in this study.

R-phycoerythrin (PE)-conjugated mouse anti-human IgG Fc antibody (SouthernBiotech #9040-09); AffiniPure goat anti-human IgG Fc
fragment specific (Jackson ImmunoResearch Laboratories #109-055-008); mouse anti-His-tag antibody (Invitrogen #MA1-21315);
anti-human CD3(APC Cy7, BD Pharmingen #557757), anti-human CD4(APC-Cy7, Biolegend #317418), anti-human CD8(APC-Cy7, BD
Pharmingen #557760), anti-human CD14(APC-Cy7, BD Pharmingen #561384, clone M5E2), anti-human CD19(PerCP-Cy5.5, BioLegend
#302230), anti-human IgG(BV605, BD Pharmingen #563246) and anti-human IgM(PE, BioLegend #314508); Peroxidase AffiniPure
goat anti-human IgG F(ab')2 fragment specific (Jackson Scientific, 109-035-006)

All commercial antibodies have validation on manufacturer's website as follows:

https://www.southernbiotech.com/?catno=9040-09&type=Monoclonal#&panel2-1
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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)

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

https://www.jacksonimmuno.com/catalog/products/109-055-008

https://www.thermofisher.com/antibody/product/6x-His-Tag-Antibody-clone-HIS-H8-Monoclonal/MA1-21315

https://www.bdbiosciences.com/us/reagents/research/antibodies-buffers/immunology-reagents/anti-non-human-primate-
antibodies/cell-surface-antigens/apc-cy7-mouse-anti-human-cd3-sp34-2/p/557757

https://www.biolegend.com/en-us/products/apc-cyanine7-anti-human-cd4-antibody-3658?GroupID=GROUP28

https://www.bdbiosciences.com/us/reagents/research/antibodies-buffers/immunology-reagents/anti-non-human-primate-
antibodies/cell-surface-antigens/apc-cy7-mouse-anti-human-cd8-rpa-t8/p/557760

https://www.bdbiosciences.com/us/applications/research/stem-cell-research/hematopoietic-stem-cell-markers/human/negative-
markers/apc-h7-mouse-anti-human-cd14-m5e2/p/561384

https://www.biolegend.com/en-us/products/percp-cyanine5-5-anti-human-cd19-antibody-4226?GroupID=GROUP28

https://www.bdbiosciences.com/us/applications/research/b-cell-research/immunoglobulins/human/bv605-mouse-anti-human-igg-
g18-145/p/563246

https://www.biolegend.com/en-us/products/pe-anti-human-igm-antibody-2878?GroupID=GROUP28

https://www.jacksonimmuno.com/catalog/products/109-035-006

HEK293F cell line was obtained from ThermoFisher; HEK293T cell line was obtained from ATCC; HeLa-ACE2 was made in
house from the HeLa cell line obtained from ATCC.

No authentication was performed.

The cell lines were not tested for mycoplasma.

No commonly misidentified cell lines were used.

See supplementary Table S1.

Plasma and PBMCs from convalescent COVID patients were provided through the “Collection of Biospecimens from Persons
Under Investigation for 2019-Novel Coronavirus Infection to Understand Viral Shedding and Immune Response Study” UCSD
IRB# 200236. Plasma from pre-pandemic donors were provided by Primary Infection Resource Consortium (PIRC) UCSD IRB#
140093 and 191008. COVID patient samples were collected based on COVID-19 diagnosis regardless of gender, race,
ethnicity, disease severity, or other medical conditions. The age and the ethnicity variables were relatively evenly distributed
across the two human cohorts (COVID and pre-pandemic samples). The gender distribution in the pre-pandemic cohort could
not be controlled due to the unavailability of the samples from female donors. The gender for individuals in the COVID cohort
was evenly distributed.

Protocol was approved by the UCSD Human Research Protection Program.

Frozen human PBMCs were re-suspended in 10 ml RPMI 1640 medium with 50% fetal bovine serum (FBS). After
centrifugation at 400xg for 5 minutes, the cells were resuspended in a 5 ml FACS buffer (PBS, 2% FBS, 2mM EDTA). The cells
were incubated with the mixture of fluorescently labeled antibodies to cell surface markers for 15 minutes on ice in the dark.
The spike proteins of SARS-CoV-2,HKU1, and NL63 were conjugated to fluorescently labeled streptavidin, and each spike-
probe was added to the Ab-cell mixture and incubated for 30 minutes on ice in the dark. FVS510 Live/Dead stain in the FACS
buffer (1:300) was added to the cells and incubated on ice in the dark for 15 minutes. The stained cells were washed with
FACS buffer and re-suspended in 500 !l of FACS buffer/10-20 million cells, passed through a 70 !m mesh cap FACS tube and
ready for sort.




