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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 description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

All data was made publicly available on Zenodo: https://doi.org/10.5281/zenodo.7979556

A GitHub repository (https://github.com/kepsi/Dolphyn) contains the processed PhIP-seq and source data files.

All samples used in this study stem from cohorts originally sampled for other studies (partially published, see manuscript) and
re-used for evaluating and validating the novel algorithm developed in the study. Details about sample collection procedures
were not provided to the study team.

EV cohort: 3 male and 3 female children

VRC cohort: The cohort included 446 men, 351 women and 4 “unknown”.

PEDS cohort: Female only cohort.

All samples used in this study stem from cohorts originally sampled for other studies (partially published, see manuscript) and
re-used for evaluating and validating the novel algorithm developed in the study. Reasoning about social composition of the
cohorts were not provided to the study team.

EV cohort: non-Hispanic white

VRC cohort: Of the 801 individuals, 535 are of European genetic ancestry, 194 of African genetic ancestry, 32 of Asian genetic
ancestry and 40 belonging to other ancestral groups.

PEDS cohort: All participants from Uganda and Zimbabwe.

EV cohort: 3 Type-1 Diabetes positive and 3 negative individuals, aging 0-7 years

VRC cohort: healthy community volunteers in the greater Baltimore/Washington DC area, ages 18 to 64, average age 39

PEDS cohort: HIV C infected individuals, aging 19-37 years at seroconversion

All samples used in this study stem from cohorts originally collected for other studies (see manuscript) and re-used for
evaluating and validating the novel algorithm developed in the study. Recruitment details were not provided to the study
team.

EV cohort: The Colorado Multiple Institutional Review Board approved all study protocols. The Diabetes Auto Immunity Study
in the Young (DAISY) is a prospective study of children with increased risk for Type 1 Diabetes [NCT03205865].

VRC cohort: Vaccine Research Center (VRC)/National Institutes of Allergy and Infectious Diseases (NIAID/NIH protocol
"VRC000: Screening Subjects for HIV Vaccine Research Studies" (NCT00031304)

PEDS cohort: Institutional Review Board of Johns Hopkins University

All available biologic samples from the described cohorts were utilized, except stated otherwise.

No data was excluded from these analyses.

PhIP-Seq was performed on a subset of biological samples in duplicate to ensure reproducibility of individual antibody profiles.

By design, this study does not include experimental grouping of samples.




