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Sample size

Data exclusions

Replication

Pseudonymized participant data, including patient record data and all primary data from measurements conducted, are available in a public repository (DOI:
10.17632/z6dw96y8sw.1). The source data for all figures and extended data figures are available in the supplementary information. The SARS-CoV-2 sequences and
protein data are available under accession codes PDB ID 6VXX, GenBank IDs MW717675.1 and MZ945494, and GISAID IDs EPI_ISL_412971, EPI_ISL_2557176, and
EPI_ISL_8768822.2. Written informed consent to the publication of pseudonymized data has been been obtained from study participants. All other data supporting
the findings of this study are available from the corresponding author on reasonable request.

The sex is described in Table 1 of the manuscript, and in the pseudonymized participant data table (DOI: 10.17632/
z6dw96y8sw.1).

All patients aged 18 years or older and had a confirmed diagnosis of B-cell-Lymphoma or Multiple Myeloma were eligible.

The age, sex, disease remission status and treatment history are described in Table 1 of the manuscript , and in the
pseudonymized participant data table (DOI: 10.17632/z6dw96y8sw.1).

All participants provided a written consent to participation in this study or to sample contribution to the Biobank FREEZE
including the agreement to deposition of pseudonymized data.

All patients were recruited while visiting the outpatient center of the Medical Center – University of Freiburg, Faculty of
Medicine, University of Freiburg, Germany.

Cancer patients: approval by the local Ethics Committee (21-1386) of the University of Freiburg, Freiburg, Germany.

Healthy individuals: approval by the local ethics committee (ethics vote 476/20 and 26/21S-SR) of the Technical University of
Munich, German. The study is conducted according to the ethical principles of the Declaration of Helsiniki, Good Clinical
Practice and applicable regulatory requirements.

No sample-size calculation was performed. When we started our sample collection no prior published data on COVID-19 vaccine response in
cancer patients was available.

During the recruiting period all patients with either a B-cell lymphoma or multiple myeloma were invited to participate in the study, regardless
of sex, age,and comorbidities. For accurate experimental analyses we aimed to receive patient material from before the first vaccination. After

the recruiting period all patients in our outpatient center wanting to participate in the study were already vaccinated against COVID-19 and
therefore no longer eligible for being included into our study.

Patients were excluded, of whom no samples sufficient for evaluation could be collected. All serum samples were characterized for the
prescence of anti-SARS-CoV2 anti-nucleocapsid antibodies.

In case of a positive anti-nucleocapsid titer, patients were excluded from data analysis (except for breakthrough infections).

The assays to determine binding antibody units (BAU) were performed using commercial, diagnostic well-validated tests that make use of
calibrators, negative and positive controls. Titers were determined according to WHO standards BAU assuring high standardization. Antibody
avidity was characterized using an established modified commercial assay that was validated previously showing low variance between results
(Wratil, Stern, Priller et al., Nature Med 2022). The neutralization assay was validated previously (Wratil, Stern, Priller et al., Nature Med 2022)
showing low variance between results of independent experiments. Each sample was tested in the neutralization assay at six different
concentrations. Due to low sample volumes available, experiments to determine antibody concentration, antibody avidity and neutralization
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were not repeated. The counts of cell types and cell subsets and peripheral blood were determined using accredited diagnostics for patient
samples showing high validation and standardization.

For IFN- ELISPOT assays, each sample was tested in three replicate wells for each antigen (peptide pool) within the same experiment.
Sufficient samples for replication in technically independent IFN- ELISPOT tests were not available. After automated spot identification by the
software, each well was visually inspected, and obvious artifacts (shadows generated by the ELISPOT plate structure or amorphous particles)
were manually removed. Results for the three replicate wells for each sample and antigen were averaged. T-cell responses expressed as SFU
were normalized to the frequency of T-cells and the individual PBMC samples. Normalization was mandatory because PBMCs is collected from
the different hematologic patient groups showed heterogeneous T-cell abundance due to the high B-cell lymphocytosis characteristic of
certain lymphomas ,e.g. chronic lymphocytic leukemia.

All attempts at replication were successful.

Due to the fact that this was a longitudinal, observational cohort study, no randomization was performed. The intervention of interest in this
study is SARS-CoV-2 vaccination. Participants were vaccinated by their primary care physicians or official vaccination centers. Timing of
vaccination was independent of the study. Usually, patients were vaccinated in the time interval proposed by national authorities at the time.

All laboratory assays were performed in blinded fashion. De-blinding of cohorts was performed after the evaluation of all raw data.

Patients were not treated with antibodies as part of this study. Data on suppliers, catalog numbers, clone names and lot numbers of
therapeutic antibodies that patients received before being included in the study are not available. The following commercially
available kits that contain secondary antibodies were used to determine SARS-CoV-2 specific antibody responses: IgG agile SARS-
CoV-2 ELISA (Virion/Serion, Germany, Cat.-No.: ESR400G), SARS-CoV-2 IgG II quant (Abbott, USA, Cat.-No.: 6S60).

Certified antibody assays were validated according to the manufacturers' instructions using positive and negative controls as well as
calibrators.

MDA-MB-231 (German collection of Microorganisms and Cell Cultures, Germany), Vero-E6

(American Type Culture Collection, USA)

Cells were authenticated by short tandem repeat (STR) analysis.

Lines were regularly screened for mycoplasma contimination. No contaminations were detected.

No commonly misidentified cell lines (according to ICLAC register) were used.




