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Ethics oversight

No statistical method is used to predetermine sample size. Sample sizes were chosen based on previous publication from our lab and other
research on haematopoiesis (Reference PMID: 30661958, 33947846, 31761723), roughly 6 to 20 mice were analyzed for each sample.

Mice that died before the completion of experimental protocols were excluded from analysis, which was a pre-established criterion before
the experiment. Embryonic mice with clear developmental delay or unexpected death were excluded from analysis.

All attempts of replication were successful to get data point for statistics. At least 2-3 experiments were performed independently.

Mice were allocated into each group based on their genotyping results

Samples were allocated after we get genotyping result, therefore investigators were blinded to group allocation in many analysis.

Antibody information including supplier name, catalog number and usage are provided in Supplementary Table S2

Antibodies were validated using FACS or immunostaining. The antibodies were mostly also validated by the Manufacturer. Validation
of antibodies can be checked in figures of manuscript.

Details of laboratory animals are described in the "Animal experiments and genetically modified mice" section of Methods.
Infomation about genetically modified animals were summarized in Supplementary table.1. The strain of mice were described in the
"Animal experiments and genetically modified mice" section of Methods. For mice mating, we used 8-30 weeks old mice. We used
both gender of embryo mice for analysis. The animal house has 14/10 hours light/dark cycle at approxiamte 25 degree centigrade.

The study does not involve wild animals.

The study did not involve samples collected from field

All the animals were housed in the animal facility at the Max Planck Institute for Molecular Biomedicine. All experiments were
performed according to the institutional guidelines and laws, following the protocols approved by local and national animal ethics
committees. The permission is granted by permissions granted by the "Landesamt fuer Natur, Umwelt und Verbraucherschutz
(LANUV) of North Rhine-Westphalia", Germany.




