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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.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

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

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

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

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

All human samples used in this study had been de-identified.

Not Applicable. There are no socially constructed or socially relevant categorization variables in this study.

The nasopharyngeal specimens were collected from actively infectious patients, and the clinical serum samples were
collected from convalescent patients.

De-identified clinical nasopharyngeal specimens and clinical serum samples from Gyeongsang National University College of
Medicine (Korea, Republic of) were obtained from under their ethical approvals.

The protocol was reviewed and approved by the Institutional Review Board of Gyeongsang National University College of
Medicine in Changwon, Korea (IRB approval number: 2022-10-012). Informed consent was obtained from all participants for
research use.

The SARS-CoV-2 ORF1a gene, nucleocapsid protein, and IgG antibody were tested in 60, 60, and 53 clinical samples, respectively. Sample sizes
were three biological replicates, which is a standard sample size in the field.

No acquired data were excluded from the analyses.

The electrochemical data could be excluded during acquisition if voltammograms or impedance spectra showed only noise, clearly indicating

that the electrodes or electric paths were defective (cut) or that connections were not proper. Electrochemical data could also be

eliminated during acquisition owing to human mistake, for instance starting the experiment in the wrong conditions, or owing to accidents

during acquisition (for example, touching the electrodes during measurement or spilling the solution). All these issues were always confirmed

before repeating the experiment.

Electrochemical data described in biological samples were obtained from three technical replicates.

Positive and negative clinical samples for the electrochemical detection of the SARS-CoV-2 ORF1a gene, nucleocapsid protein, and IgG
antibody were randomly selected.

The investigators were blinded to group allocation during data acquisition and analysis.




