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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
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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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
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Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Fabs (this study) chains into cryo-EM density with UCSF Chimera. Initial models were refined using the Phenix command
phenix.real_space_refine. Sequence updates to the model and further manual refinement was conducted with Coot. Iterative rounds of
Phenix auto-refinement and manual refinements were done to generate the final models.

Structure figures were made using PyMol (Schrödinger LLC), UCSF Chimera, and UCSF ChimeraX. PyMol was used to calculate r.m.s.d. values
after pairwise alignment of C! atoms. PDBePISA was used to calculate buried surface areas.

The atomic model generated for the X-ray crystallography structure of the BG24iGL-CDR3mat Fab in this study has been deposited in the Protein Data Bank (PDB)
under accession code 7UGM. The cryo-EM maps and atomic structures have been deposited in the PDB and/or Electron Microscopy Data Bank (EMDB) under
accession codes 7UGN and EMD-26490 for BG24iGL-CDR3iGL-GT1-10-1074 Class 1, EMD-26491 for BG24iGL-CDR3iGL-GT1-10-1074 Class 2,

7UGO and EMD-26492 for BG24iGL-CDR3mat-GT1-10-1074, 7UGP and EMD-26493 forBG24iGL-LC-GT1N276gp120-10-1074 Class 1, EMD-26494 for BG24iGL-LC-
GT1N276gp120-10-1074 Class 2, EMD-26495 for BG24iGL-LC-GT1N276gp120-10-1074 Class 3, and 7UGQ and EMD-26496 for BG24CDRL-iGL-6405-10-1074. Local
refinement maps used to model CDRL1s of BG24-derivatives have been deposited with PDB and EMDB accession codes for each respective structure.

Not applicable.
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Not applicable.

Not applicable.

Sample sizes and protein concentrations for X-ray crystallography and cryo-EM were estimated based on previous literatures and have been
shown to be sufficient. Samples sizes for ELISA experiments were estimated for biological duplicates.

Cyro-EM particle images with poor ice quality were excluded during data processing such as 2D classifications and 3D classifications to
generate high-resolution EM maps, the method has been proven to be effective by numerous publications.

ELISA experiments were performed with n=2 independent biological replicates. Cryo-EM data were recorded and processed multiple times

and showed same results with different resolutions. The datasets with the highest resolutions are reported here in this work.

Randomization is not relevant to structural data or ELISAs.

The same group of investigators designed and performed the experiments and analyzed the data for all results.




