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Antibodies
Antibodies used

P. vivax reticulocyte binding protein 2b constructs were derived from the P. vivax strain Salvador I from the PlasmoDB Database (www.plasmodb.org; accession
number: PVX_094255). The structure models used in molecular replacement are from the Protein Data Bank under the following accession codes: 4HWE, 5ODB,
6B0S, 5I16, 6RCO, 4UNU, 6AZM, 5IFH, 6MLK, 5E08, 4LLD and 5NYX. Coordinates and structure factors have been deposited in the Protein Data Bank under accession
codes 6WM9 (PvRBP2b-237235 complex), 6WN1 (PvRBP2b-241242 complex), 6WNO (PvRBP2b-243244 complex), 6WOZ (PvRBP2b-251249 complex), 6WTY
(PvRBP2b-253245 complex), 6WTV (PvRBP2b-258259 complex), 6WTU (PvRBP2b-273264 complex) and 6WQO (PvRBP2b-283284 complex).

We conducted red blood cell binding assays to determine how antibodies can inhibit binding. From previous publications, we observed that
eight biological replicates per condition would provide a reliable indication of whether the antibodies were able to inhibit or not. The FRET
assay was performed to determine if the antibodies were able to inhibit complex formation. From our previous publications, we determined
that five biological replicates would provide a reliable indication of whether the antibodies were inhibitory or not.

No data was excluded.

For the red blood cell binding assay using flow cytometry, we aimed for eight biological replicates with each sample collecting data from
50,000 events. All flow cytometry replications were successful based on the gating controls. For the FRET assay, we aimed for five biological
replicates with each replicate performed in triplicate. All FRET replicates were successful based on a FRET signal in the positive control without
any addition of antibodies and if the signal was abolished with the addition of denaturing agent (SDS) which served as the negative control.

Red blood cells were randomly allocated to each binding condition and the master mix of FRET pairs were aliquoted randomly into each well.

Investigators were not blinded during data collection as the red blood cell binding assay was collected by the BD LSR II flow cytometer and the
FRET assay readout was performed by an EnVision plate reader.

Anti-PvRBP2b human monoclonal antibodies were recombinantly expressed in the Tham Laboratory at the Walter and Eliza Hall
Institute as described in the Materials and Methods. Anti-PvRBP2b mouse monoclonal antibodies, 3E9, 6H1, 10B12, were prepared at
the Walter and Eliza Hall Institute Monoclonal Antibody Facility as described previously in Gruszczyk et al., PNAS 2016 and Gruszczyk
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et al., Science 2018.

For detection in ELISA, horseradish peroxidase (HRP)-conjugated goat anti-human secondary antibody (Jackson ImmunoResearch;
109-035-088) was used.

For detection in flow cytometry, Alexa Fluor 647 chicken anti-rabbit secondary antibody was used (ThermoFisher; A21443).

Anti-PvRBP2b human monoclonal antibodies are specific to PvRBP2b (Fig.1C) and do not recognize the homologous member in
Plasmodium falciparum PfRh4 as shown in Supplementary Fig. 4. The anti-PvRBP2b mouse monoclonals 3E9, 6H1 and 10B12 have
been validated and are specific to PvRBP2b as previously described in Gruszczyk et al., Science 2018.

Human monoclonal antibody 099100 binds to P. vivax Duffy binding protein (PvDBP) and is characterized in Carias et al., J. Immunol.
2019. Human monoclonal antibody 043038 binds to tetanus toxoid C fragment as described in Carias et al., J. Immunol. 2019.

Anti-PvRBP2b human monoclonal antibodies were expressed using the Expi293F cell line (ThermoFisher).

We did not authenticate this cell line.

We did not determine mycoplasma contamination.

None were used.

Individual living in Cambodia known to have been previously infected with P. vivax were initially screened for the presence
antibodies to P. vivax PvRBP2b. Those individuals who were antibody positive and also have antibodies that blocked binding
of PvRBP2b to reticulocytes were used. These were selected from a panel of individuals where we had previously collected
PBMC that had been cryopreserved. The cord blood for red blood cell binding assays was obtained through a MTA (ID#
M19/110) with the Bone Marrow Donor Institute (BMDI) Cord Blood Bank, as such we are not privy to the population
characteristics of their donors.

Participants had been previously recruited for a study on mechanisms naturally acquired immunity to P. vivax in Cambodia.
For the binding assays, the donors for cord blood used in the reticulocyte purification are recruited by the BMDI Cord Blood
Bank. For our research purposes, we are provided non-bankable cord blood units that would normally be discarded.

Institutional review boards from the United States National Institutes of Health (NIAID protocol #08-N094, Clinicaltrials.gov
NCT00663546), Cambodian Ministry of Health, and University Hospitals of Cleveland Medical Center approved the protocols
(IRB No. 04-14-19) for blood collections. Study protocols were approved by the National Human Research Ethics Committee
of the Ministry of Health of Brazil (approval No.551/2010). Written informed consent was obtained from all study participants
or their parents/guardians. Human ethics project "14/09, Malaria parasite growth and invasion into reticulocytes" was
approved by the Walter and Eliza Hall Institute Human Research Ethics Committee.

The biological source of the cells are reticulocytes enriched from whole blood after leukocyte depletion.

BD LSR II flow cytometer.

FlowJo software (Three Star; version 10.4.1).

Not applicable

For detection of recombinant protein binding to reticulocytes:

Viable cells were gated using foward and side scatter. Negative populations were based on cells incubated with both primary




