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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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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

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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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

FASTQ files were generated by Novogene. Hisat2 (version 2.1.0) was used to align the paired-end raw data human reference genome, HTSeq
was used to calculate the reads counts, and DESeq2 was used to identify the differential expression genes.

Micro-proteomics seq:

The DIA data were processed using DIA-NN search engine(v.1.8). Tandem mass spectra were searched against
Homo_sapines_9606_SP_20231220.fasta concatenated with reverse decoy database.

The data in this manuscript have been deposited in the Genome Sequence Archive of the National Genomics Data Center. The assigned accession number of the
submission is HRA006868. The raw data are available under controlled access due to data privacy laws related to patient consent for data sharing. The data should
be used for research purposes only. According to the guidelines of GSA-human, all non-profit researchers are allowed access to the data, and the Principal
Investigator of any research group can apply for the data following the guidelines at the GSA database portal (https://ngdc.cncb.ac.cn/gsa-human/). The response
time for access requests is approximately 8 working days. Once access has been granted, the data will be available for download within one month. The user can
also contact the corresponding author directly for enquiries. The mass spectrometry proteomics data have been deposited to the ProteomeXchange Consortium
(https://proteomecentral.proteomexchange.org) via the iProX partner repository with the dataset identifier PXD055495. Source data are provided with this paper.

The PRCA participant contain two males. The healthy participants contain 3 males and 1 female. The multiple myeloma
patients contains 3 males and 1 female.

Healthy donors ,multipe myeloma patients, and PRCA patient participants are all Han Chinese.

The age of the participants ranged from 40-60 years-old. The PRCA donor characterized by absence or near absence of
erythroblasts in the bone marrow and the absolute reticulocyte count is less than 10,000/mL.

Participants were recruited by Peking University People’s Hospital and Peking Union Medical College Hospital. Since the age
of two patients ranged from 55 to 59 at the time of sampling, we recruited healthy donors with an age range of 40-60 and
without any hematologic disorders.

The study design and conduct in accordance with Chinese law and the criteria set by the declaration of Helsinki. The protocol
concerning the use of patient samples in this study was approved by the Biomedical Research Ethics Committee of Peking
University Health Science Center and People’s Hospital.(approval number:2021-479), and informed consent was obtained
from all participants.

Sample sizes used of each experiment has been indicated in the figures, figure legends, main text. When it is possible, minimum of three
biological replicates (except for bulk-RNA and Single cell RNA sequencing) has been used, standard and significance levels have been shown,
The bulk-RNA assay were performed of two biological replicates, which are determined by general variability of the data in literature and the
sample sizes used are sufficient to draw conclusions. Additionally, for single-cell RNA sequencing, we collected four healthy donor samples,
but due to the rarity of the patients, we were only able to collect samples from one patient at two different time points.

Data were not excluded from the analysis.
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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
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Methods
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Antibodies
Antibodies used

Validation

Clinical data
Policy information about clinical studies
All manuscripts should comply with the ICMJEguidelines for publication of clinical research and a completedCONSORT checklist must be included with all submissions.

Clinical trial registration

Study protocol

Data collection

Outcomes

The number replicates per experiment has been described in the figures, figure legends, main text. The results have been reproduced as three
biological replicates (except for bulk-RNA and Single cell RNA sequencing).

Randomization is no applicable limited by rarity of patients. Any specimen preparation or selection from a large pool of cells/DNA/RNA has
always been randomized.

The healthy donor sample and PRCA sample were labeled as sample A, sample B before the experiment. The in vitro studies of drug function,
erythroid differentiation, and bulk-RNA sequencing experiments were blinded. Blinding was not performed for single cell RNA sequencing due
to availability of researchers.

The antibody,clone, manufacture, and catalog number are mentioned below:

Mouse anti-human CD3-BV650 ( clone SK7,BD Horizon,Cat. #563999)(dilution 1:200)

Mouse anti-human CD8a-FITC (clone HIT8a, BD Pharmingen, Cat. #555634)(dilution 1:200)

Purified Mouse anti-CD28 (CD28.2, BD Biosciences, Cat. #555725)(dilution 1:1000)

Mouse anti-human HLA-A, B, C antibody (W6/32, BioLegend, Cat. #311402)(dilution 1:200)

Mouse anti-CD71 (FITC, OKT9, eBioscience, Cat.#11-0719-42)(dilution 1:200)

Mouse anti-CD235a (APC, HIR2 (GA-R2), eBioscience, Cat.# 17-9987-42)(dilution 1:200)

Validation of antibodies was performed by the manufacturer, and is provided on their websites:

https://www.biolegend.com/,

https://www.bdbiosciences.com/,

https://www.thermofisher.cn/cn/zh/antibody/product/CD235a-Glycophorin-A-Antibody-clone-HIR2-GA-R2-Monoclonal/17-9987-42,

https://www.thermofisher.cn/cn/zh/antibody/product/CD71-Transferrin-Receptor-Antibody-clone-OKT9-OKT-9-
Monoclonal/11-0719-42

Provide the trial registration number from ClinicalTrials.gov or an equivalent agency.

Note where the full trial protocol can be accessed OR if not available, explain why.

Describe the settings and locales of data collection, noting the time periods of recruitment and data collection.

Describe how you pre-defined primary and secondary outcome measures and how you assessed these measures.




