


Data analysis Analyses and quantifications were performed with FlowJol0, Microsoft Excel for Mac (vl4.7.3), Geneious Prime software (v.2020.2.4). Further 
we used Stata Statistical Software: Release 17, IBM SPSS Statistics Version 23 or Graphpad Prism Version 9.3.1 for statistical analyses. 
Raw read pre-processing of B-cell NGS data was performed with an in-house pipeline primarily based on self-written Python scripts, lgBLAST, 
Clustal Omega, and the pRESTO toolkit. Raw IGHV and immunoglobulin light chain variable (IGLV) sequences derived from NGS and single B 
cell sequencing data were annotated to human V, D, and J germline reference sequences using MiXCR software. The neutralization AUC was 
computed as the area under the neutralization titration curve with the R package flux (version 0.2.1.). 
To quantify the cluster-specific decline in neutralizing serum lgG activity over time, linear mixed effect models (R-function lme4::lmer) with 
random slope and patient-specific intercept were applied to model the mean AUC as a function of the number of days passed since the 
baseline visit (available at: https://www.jstatsoft.org/article/view/v067iOl). Confidence bands were computed using R-function 
ggeffects::ggpredict (available at: https://zenodo.org/record/1301148#.ZAHRHi9XZpQ ). For sequence alignment, we used ClustalW 
(Geneious Rl0; cost matrix: IUB; gap open cost: 15; gap extend cost: 6.66) and the maximum-likelihood phylogenetic tree was calculated 
using PhyML with 1,000 bootstrap replicates (Guindon et al., 2010) (substitution model: general time reversible [GTR]; Geneious Rl0). The 
best-scoring tree was then rooted to IGHVl-46*01. 

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and 
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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 description of any restrictions on data availability 
- For clinical datasets or third party data, please ensure that the statement adheres to our Q.Q!ky_ 

Aggregated clinical data are available upon request to the corresponding author (F.K.) provided that there is no reasonable risk of de-anonymizing study 
participants. Individual patient data cannot be shared due to privacy restrictions. The sequence data of the NGS-based unbiased B cell repertoire analysis of IDC561 
will be available upon request and after completion of a Data Transfer Agreement between the University Hospital Cologne and the requesting institution/
researcher (for requests contact: florian.klein@uk-koeln.de). Nucleotide sequences of all generated antibodies were deposited at GenBank under the accession 
numbers OR498214–OR498255.
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Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender 

Population characteristics 

Recruitment 

Ethics oversight 

For our study, we collected data about the sex of the patients. Data on gender was not collected. Thus, we use the term "sex" 
throughout the final version of the manuscript only. In our study, we included 737 female and 1542 male patients. For 75 
patients no information on their sex was available. Sex/gender was not considered in the design of the bio sample collection 
protocol and samples were collected irrespective of sex and/or gender. 

The population characteristics at study inclusion of the specific cohorts from Germany, Nepal, Tanzania and Cameroon are 
described are as following: Male sex: Germany 86%, Tanzania 42%, Nepal 57%, Cameroon 26%; Median age: Germany 48 
years, Tanzania 35 years, Nepal 38 years, Cameroon 38 years; Median time since HIV-1 diagnosis: Germany 8.3 years, 
Tanzania 0 years, Nepal 3.6 years, Cameroon 2.5 years; Median CD4 counts: Germany 622/µI, Tanzania 240/µI, Nepal 532/µI, 
496/µI); Time on ART: Germany 5.7 years, Tanzania 0.15 years, Nepal 3.64 years, Cameroon 2.5 years. 

Patients were recruited at private practices and/or hospitals in Germany (Cologne, Essen, and Frankfurt), Cameroon 
(Yaounde), Nepal (Kathmandu), and Tanzania (Mbeya). Patients were asked to participate in the study during their regular 
visit at the specitic clinic/hospital. Patients were enrolled in our study without any prior selection, and there was no self­
selection bias present because the determination of a patient's eligibility for the study was made by the treating physician. 
Nevertheless, the choice of eligible patients made by the treating physician could potentially introduce bias in our patient 
selection. Although we acknowledge this potential bias in our recruitment approach, we have a strong conviction that it did 
not impact the outcomes of our study. 

Blood and leukapheresis samples were obtained under protocols approved by the Institutional Review Board (IRB) of the 
University of Cologne (protocols 13-364 and 16-054) and the local IRBs and all participants provided written informed 
consent. 

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