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Sample size

Data exclusions

Replication

Randomization

Ensembl database (https://ensembl.org/index.html).

MA-plots were created using the Bokeh library (ver. 0.13.0) (https://docs.bokeh.org/en/0.13.0/). GO enrichment analyses were performed
using the DAVID Bioinformatics Resource 6.8. (http://david.abcc.ncifcrf.gov).

Fluorescent images were acquired using confocal microscopy (FV10i, Olympus) and Photoshop software (CS4 Ver11.0.2. Adobe).

Statistical differences were determined using the log-rank non-parametric test for survival curves (IBM SPSS Statics 23, IBM, Chicago, IL, USA).
Microsoft® Excel (Ver. 16.40, Redmond, WA, USA) were used for P-values on the unpaired one-sided and unpaired two-sided Student's t-test.

For Lipidomics data in Fig. 3a,b and Fig. 4a-c, the original data are available from Source Data file, and Supplementary Method1, 2, 3.

For RNA sequencing data in Fig. 7a, and Supplementary Figure 1, 11a-c, our data are available from a public database gene expression omnibus (GEO, ID: GSE70031
and GSE149442, NCBI, NIH, USA) (https://www.ncbi.nlm.nih.gov/gds/) and Source Data file.

Gene expression levels were measured with the bioconductor package DESeq2 v.1.20.0 (https://bioconductor.org/packages/release/bioc/html/DESeq2.html) using
the Ensembl database (https://ensembl.org/index.html).

MA-plots were created using the Bokeh library (ver. 0.13.0) (https://docs.bokeh.org/en/0.13.0/).

GO enrichment analyses were performed using the DAVID Bioinformatics Resource 6.8. (http://david.abcc.ncifcrf.gov).

Gene expression data for Fig. 6d was downloaded from the public microarray dataset in the GEO database under accession code GSE12211 (https://
www.ncbi.nlm.nih.gov/gds/).

The source data for Figs. 1b-g, 2a-f, 3a,b, 4a-c, 6a-g, 7a-g, Supplementary Figs. 1, 3b,c, 4a-c, 5a,b, 6a-d, 7, 11a-c, 13a,b, and Supplementary Table 1 have been
provided as Source Data file.

We did not calculate sample size of mice before transplantation of CML stem cells into recipient mice in our experiments.

For first-round transplantation in Fig.2a, Fig. 6a, Fig.7e, normal haematopoietic LSK cells isolated from wild-type and Gdpd3 KO, or wild-type
and Lgr4 Gt/Gt mice were transduced with BCR-ABL1 oncogene, and approximately same numbers of BCR-ABL1-transduced LSK cells were
transplanted into 5 to 8 recipient mice to compare the survival rate of CML-affected mice on the transplantation. The number of recipient
mice transplanted with the LSK cells were different depend on the LSK cell number obtained from each mouse. Thus, different number of
recipient mice transplanted with CML LSK cells were compared depend on the normal LSK cell number obtained. To reduce the mouse
number, we examined minimal number of recipient mice on each experiment, and repeated transplantation experiments to examine whether
or not we could establish statistical significance.

For second-round serial transplantation in Fig.2b, we isolated CML LSK cells from retro-CML mouse model. There was individual difference on
the cell number of CML stem cells in each CML-affected mouse. (The maximum numbers of CML LSK cells were sorted from both wild-type
and Gdpd3 KO retro-CML mice, and same number of these CML LSK cells were transplanted into recipient mice.) Thus, different number of
recipient mice transplanted with CML LSK cells were compared depend on the CML stem cell number obtained. We repeated minimal number
of transplantation experiments to examine whether or not we could establish statistical significance.

For the survival experiment of tet-CML mouse model in Fig.1g, the minimal number of mice was compared to examine whether or not we
could establish statistical significance from wild type and Gdpd3-deficient tet-CML cohorts that were born.

If any recipient mouse that were transplanted with CML stem cells passed away within 10 days after irradiation due to acute radiation effects
or technical failure of transplantation, we exclude the mouse from the cohort.

We repeated twice or three times experiments to obtain enough sample size and to confirm the results.

For the first- and second-round transplantations in Fig.2a-h, Fig.6a-c, and Fig.7e-g, and Supplementary Figs.5a,b, 6a-d, 7, 9, 13b, recipient
C57BL/6 and C57BL/6-CD45.1 mice were randomly allocated after one week of purchase, and were transplanted with normal and CML LSK
cells. The normal and CML LSK cells were sorted from the age and sex-matched donor mice (i.e., wild-type, Gdpd3 KO, or Lgr4 Gt/Gt mice).

For the experiments of normal and tet-CML mouse model in Fig.1b, d-g, Fig.3a,b, Fig.4a-c, Fig.5a-c, Fig.7a, c,d, Fig.8a,b, Supplementary Figs.
2a,b, 3b,c, 4a-c, 8a-c, 11a-c, 13a, 14, 15, cells were isolated from the age and sex-matched mice (i.e., wild-type, Gdpd3 KO, or Lgr4 Gt/Gt
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Materials & experimental systems
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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

mice).

Although results were validated in biological replicates, there were no studies in which investigators were blinded.

anti-Fc"III/II receptor (Clone # 2.4G2) (Cat. # BD 553142, Lot # 79813, BD Biosciences, dilution 1:200),

anti-CD4 (Clone # RM4-5)-FITC (Cat. # 11-0042-86, Lot #E00084-1631, eBioscience, dilution 1:200),

anti-CD8a (Clone # 53-6.7)-FITC (Cat. # 11-0081-86, Lot # E00117-1632, eBioscience, dilution 1:200),

anti-B220 (Clone # RA3-6B2)-FITC (Cat. # 11-0452-86, Lot #E00310-1631, eBioscience, dilution 1:200),

anti-Mac1 (Clone # M1/70)-FITC (Cat. #11-5931-86, Lot # E00740-1631, eBioscience, dilution 1:200),

anti-Gr-1 (Clone # RB6-8C5)-FITC (Cat. #11-0112-86, Lot #E00150-1632, eBioscience, dilution 1:200),

anti-TER119 (Clone # Ly-76)-FITC (Cat. #11-5921-85, Lot #E00736-1630, eBioscience, dilution 1:200),

anti-Sca-1 (Clone # E13-161.7)-PE (Cat. # BD553336, Lot # 05152, BD Biosciences, dilution 1:200),

anti-cKit (Clone # ACK2)-APC (Cat. # 17-1172-83, Lot # E17176-101, eBioscience, dilution 1:200),

anti-CD135/Flk2/Flt3 (Clone # A2F10)-biotin (Cat. # 13-1351-85, Lot # E02732-1630, eBioscience, dilution 1:200),

anti-CD48 (Clone # HM48-1)-APC-Cy7 (Cat. # 103432, Lot # B173122, BioLegend, dilution 1:250),

anti-CD150/SLAM (Clone # TC15-12F12.2)-Pacific blue (Cat. # 115924, Lot # B224451, BioLegend, dilution 1:250)

Streptavidin-PE-Cy7 (Cat. # 557598, Lot # 6112577, BD Biosciences, dilution 1:400),

anti-CD4 (Clone # RM4-5)-biotin (Cat. # 13-0042-86, Lot #E02364-369, eBioscience, dilution 1:200),

anti-CD8a (Clone # 53-6.7)-biotin (Cat. # 13-0081-86, Lot #E02387-339, eBioscience, dilution 1:200),

anti-B220 (Clone # RA3-6B2)-biotin (Cat. # 13-0452-86, Lot #E02532-301, eBioscience, dilution 1:200),

anti-Mac1 (Clone # M1/70)-biotin (Cat. #13-0112-86, Lot #E033770, eBioscience, dilution 1:200),

anti-Gr-1 (Clone # RB6-8C5)-biotin (Cat. #13-5931-86, Lot # E033865, eBioscience, dilution 1:200),

anti-TER119 (Clone # Ly-76)-biotin (Cat. #13-5921-85, Lot # 4300555, eBioscience, dilution 1:200),

anti-CD4 (Clone # RM4-5)-PE-Cy7 (Cat. # 25-0042-82, Lot #E07503-1630, eBioscience, dilution 1:500),

anti-CD8a (Clone # 53-6.7)-PE-Cy7 (Cat. # 25-0081-82, Lot # E07510-1631, eBioscience, dilution 1:500),

anti-B220 (Clone # RA3-6B2)-PE (Cat. # 553089, Lot # 76923, BD Biosciences, dilution 1:500),

anti-Mac1 (Clone # M1/70)-APC (Cat. # 17-0112-82, Lot #E07073-1631, eBioscience, dilution 1:500),

anti-Gr-1 (Clone # RB6-8C5)-APC (Cat. # 17-5931-82, Lot # E07334-1630, eBioscience, dilution 1:500),

anti-CD45.2-FITC (Clone # 104, Cat. # 11-0454-85, Lot # E00316-130, eBioscience, dilution 1:200),

anti-CD45.1-PE (Clone # A20, Cat. # BD553776, Lot # 17194, BD Biosciences, dilution 1:200),

anti-CD34-APC (Clone # 8G12) (Cat. # 340441, Lot # 6183704, BD Biosciences, dilution 1:100),

anti-BrdU-FITC antibody (Cat. # 51-23614L, Clone # 3D4, Lot # 7222635, BD Biosciences. dilution 1:500) in FITC BrdU Flow Kit (Cat. #
559619, BD PharmingenTM),

anti-phospho-AKT (Ser473) (Cat. # 4060S, Lot# 5, Clone # D9E, Cell Signaling Technology, dilution 1:50),

anti-phospho-S6 ribosomal protein (Ser235/236) (Cat. # 4858S, Lot# 11, Clone # D57.2.2E, Cell Signaling Technology, dilution 1:50),

anti-Ki-67 (Cat. # 550609, Lot# 43365, Clone # B56, BD Pharmingen, dilution 1:50),

AlexaFluor 546-conjugated goat anti-mouse IgG (Cat. # A11030, Lot # 833292, Molecular Probes®, dilution 1:200),

AlexaFluor 647-conjugated goat anti-rabbit IgG (Cat. # A21245, Lot # 927083, Molecular Probes®, dilution 1:200),

anti-Foxo3a (Cat. #2497S, Lot # 2, Clone 75D8; Cell Signaling Technology, dilution 1:25),

anti-active !-catenin (Cat. # 05-665, Lot #, 2700799 and 3270747, Clone 8E7; Millipore, dilution 1:25),

Duolink in situ PLA starter set RED (Merck)

We complied previous reports as followed; Naka et al., Nature 463, 676-680, 2010., Reynaud et al., Cancer Cell, 20, 661-673, 2011,
and Naka et al., Nature Communications, 6, 8039, 2015.
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

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

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

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

OP-9 murine stromal cells were purchased from ATCC® (CRL-2749, Lot # 70019055).

K562 CML cells were purchased from ATCC® (CCL-243, Lot # 70016362).

OP-9 murine stromal cells and K562 human CML cells were authenticated.

Cell lines were not tested for mycoplasma contamination.

This study does not contain samples collected from fields.

The Gdpd3 disrupted mouse (C57BL/6 background) was established in Setsurotech Inc. (Tokushima, Japan).

For supplementary table 1, female and male Gdpd3 disrupted mice (10 and 39 wk-old) were used.

For Fig.1c, supplementary figs.3b,c, 4a-c,5a,b, female and male mice (6-8 wk-old) were used.

The Lgr4/Gpr48 gene-trap mice were backcrossed for four generations in the C57BL/6 background.

Female and male mice (6-8 wk-old) were used in this study.

C57BL/6 mice were purchased from Crea Japan, Inc. (Tokyo, Japan).

For supplementary table 1, female and male C57BL/6 mice (10 wk-old) were used.

For RNA-sequencing, qRT-PCR, and lipidmics in Fig.1b, Fig.3a,b, Fig.4a-c, and supplementary Figs.1, female and male C57BL/6 mice
(10-12 wk-old) were used as control.

For bone marrow transplantation (BMT) of CML-LSK cells in Fig.2a-h, Fig.6a-c, and Fig.7e-g, and Supplementary Figs. 6a-d, 7, 9, 13b,
female C57BL/6 mice (6-8 wk-old) were used for recipient mice and for isolation of competitor BMMNCs.

SCL-tTA transgenic mice (JAX database strain #006209) and TRE-BCR-ABL1 transgenic mice (JAX database strain #006202) were
purchased from the Jackson Laboratory. SCL-tTA (C57BL/6; F5) and TRE-BCR-ABL1 (C57BL/6; F5) transgenic mice were used in this
study.

For Fig.1g, female and male tet-CML-affected mice (Gdpd3 wild-type, Gdpd3 KO, 10-53 wk-old) were used in the survival
experiments.

For Fig.1b,c,e-g, Fig.3a,b, Fig.4a-c, Fig.5a-c, Fig.7a,b,c,d, Fig.8a,b, Supplementary Figs. 2a,b, 3b,c, 4a-c, 8a-c, 10, 11a-c, 12, 13a, 14, 15,
female and male tet-CML-affected mice (Gdpd3 wild-type, Gdpd3 KO, and Lgr4/Gpr48Gt/Gt, 10-12 wk-old) were used.

C57BL/6-CD45.1 mouse strain was purchased from Sankyo Labo Service Corporation, Inc. (Tokyo, Japan).

Female and male C57BL/6-CD45.1 mice (6-8 wk-old) were used for first- and second-rounds serial transplantation of normal LSK cells
in supplementary figure 5a,b.

The mice were housed in a 12-h light:dark cycle at 25°C±2°C temperature with relative humidity of 50±20 %, and given ad libitum
access to water and feed. Mice were maintained in SPF (specific-pathogen-free) conditions.

We did not use wild animals in this study.

We did not use filed-collected samples in this study.

All animal care and experimentation were carried out in accordance with the guidelines for animal and recombinant DNA
experiments of Hiroshima University (Authorized Protocol Numbers A18-36, A18-37 and 30-257) and Fundamental Guidelines for
Proper Conduct of Animal Experiment and Related Activities in Academic Research Institutions under the jurisdiction of the Ministry
of Education, Culture, Sports, Science and Technology Japan.

The latest inspection by the Japanese Association for Laboratory Animal Sciences was at December 5th, 2017.

The viable BMMNCs were collected from a primary CML patient for diagnosis. The patient was confirmed diagnosis of chronic
phase CML. The BMMNCs were isolated from a surplus of bone marrow fluid without any additional bone marrow aspiration
to the patient, and the anonymized BMMNCs were stored in freezing condition.

The BMMNCs from a primary CML patient for diagnosis at the University Hospital, Dokkyo Medical University (Tochigi, Japan)
were collected between October 2014 and March 2019.

Institutional Review Board (IRB) of the University Hospital, Dokkyo Medical University (Tochigi, Japan) (IRB approval number:
26058). All procedures involving human participants were performed in compliance with the relevant ethical standards.




