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Data analysis

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.

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 policy

Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

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

Vanquish Duo UHPLC system

xds

Ccp4 8.0

Phenix 1.20.1

WinCoot 0.9.8.1

Chimera 1.16

HOLLOW

DALI

PISA

Multiple Align Show server

GLYCAM

AutoDock Vina 1.5.7

AMBER 20 package

FlowJoTM v10.4

The atomic coordinates and structure factors have been deposited with the Portein Data Bank, access codes 7ZNZ (https://www.rcsb.org/structure/
unreleased/7ZNZ) (FucOBWT) and 7ZO0 (https://www.rcsb.org/structure/unreleased/7ZO0) (FucOBE541A). Previously published PDB structures used in this study
are available under the accession codes: 2EAB[https://www.rcsb.org/structure/2EAB], 7KMQ [https://www.rcsb.org/structure/7KMQ], , 2RDY [https://
www.rcsb.org/structure/2RDY], 2EAD[https://www.rcsb.org/structure/2EAD], 2EAE [https://www.rcsb.org/structure/2EAE], 2EAC [https://www.rcsb.org/
structure/2EAC] and 4UFC [https://www.rcsb.org/structure/4UFC].Other data are available from the corresponding authors under reasonable request. Source data
are provided with this paper.

This is not relevant for this study and therefore this information has not been collected. The blood samples were supplied
from anonymous healthy donors blood samples from the Blood Bank of Cruces Hospital regardless of sex and gender.

12 0 positive and 10 0 negative blood group samples

1 B positive blood group sample

1 Bombay blood group sample

All of the samples were collected from anonymous healthy donors blood from Blood Bank

anonymous healthy donors blood samples from the Blood Bank of Cruces Hospital

Ethics Committee for Clinical Research of Cruces University Hospital (CEI E21/65)

IM.CTCV-HEM-01A.02

As it is described in methods section, we performed the experiments in duplicates or triplicates, with the exception of O blood group
enzymatic conversion assay which was performed in 20 O group blood samples (10 Rh positive and 10 Rh negative sanples), in order to
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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.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

perform the experiment in larger number of samples. We have included this information in the relevant figure legends.

No data was excluded

Triplicate experiments were performed in activity assays.

Duplicate experiments were performed in Anti-H lectin agglutination assays.

Duplicate experiments were performed in Glucose 6 Phosphate Dehydrogenase Assays.

The experiment was repeated 10 times in DG Gel column agglutination assays.

Duplicate experiments were performed in FACs assays.

All the experiments were reproducible.

This is not relevant for this study because we did not need to prevent bias in our experiments

This is not relevant for this study because we did not need to prevent bias in our experiments

Anti-blood group H ab antigen antibody from abcam [97-I] (ab24213)

Anti-blood Group H n/ab antigen antibody [86-M] (AGM-022YJ) from Creative Biolabs

mouse IgM [B11/7]-Isotype control from abcam (ab91545)

PE goat anti-mouse IgM (Heavy chain) cross-adsorbed secondary antibody from Thermo Fisher Scientific (M31504)

BV421 Mouse Anti-Human CD235a from Biosciences (cat. number 562938)

Anti-blood group H antigen antibody validation and specification can be found at manufacturer's webpage (https://www.abcam.com/
blood-group-h-ab-antigen-antibody-97-i-ab24213.html) and and data is provided in the manuscript.

Anti-blood Group H n/ab antigen antibody [86-M] (AGM-022YJ) from Creative Biolabs validation and specification can be found at
manufacturer's webpage (https://www.creative-biolabs.com/anti-glycan-antibodies/anti-blood-group-h-n-ab-antigen-antibody-86-
m-22.htm) and data is provided in the manuscript.

mouse IgM [B11/7]-Isotype control from abcam (ab91545) validation and specificities can be found at manufacturer's webpage
(https://www.abcam.com/mouse-igm-b117-isotype-control-ab91545.html) and data is provided in the manuscript.

BV421 Mouse Anti-Human CD235A validation and specificities can be found at manufacturer's webpage (https://
www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/bv421-
mouse-anti-human-cd235a.562938) and the corresponding data is provided in the manuscript.




