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Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

7 samples per group was calculated to be sufficient to identify differences between groups with 80% power, assuming a large effect size for
mouse experiments. Thus, we generally began experiments with n > 7, but in a few cases, mice died (as in the setting of transplantation) and
the number was reduced to 5-6 mice. However, in these few cases statistical differences between the groups were very significant.

Human HSPC analyses were performed using banked samples available at MDACC (from Dr. DiNardo), NIH (from Dr. Neal Young), and Texas
Children's Hospital (from Dr. Bertuch). Please note that BM aspirated from patients with telomerase complex mutations are challenging to
find because these mutations are not routinely screened. Moreover, such patients, who also developed BM failure syndromes, have extremely
low numbers of HSCs, which makes any further analysis impossible. We have processed additional samples from patients with telomerase
complex mutations but the number of HSCs was not sufficient to perform scRNAseq or scATAC-seq .

We did not exclude any data.

Every Figure legend relative to the graphs includes the number of mice or experiments performed. All attempts at replicating the results were
successful.

Mice from the same genotype were allocated to various groups (control or treated) randomly.

Data analyses were done blinded, as reported in the manuscript.

Flow Cytometry

Human:

FITC CD2 (clone RPA-2.10, 1:20), FITC CD3 (clone SK7, 1:10), FITC CD14 (clone M!P9, 1:20), FITC CD19 (clone SJ25C1, 1:20), FITC
CD20 (clone 2H7, 1:10), BV421 CD34 (clone 581, 1:20), FITC CD56 (clone B159, 1:40), and FITC CD235a (clone HIR2, 1:40; all from BD
Biosciences); FITC CD4 (clone S3.5, 1:20), FITC CD11b (clone ICRF44, 1:20), and FITC CD33 (clone P67.6, 1:20; all from Thermo Fisher
Scientific); and FITC CD7 (clone 6B7, 1:20; BioLegend) and FITC CD10 (clone SJ5-1B4, 1:20; Leinco).

Mouse:

APC-Cy7 CD38 Biolegend 303534 (1:20)

FITC CD34 eBioscience 11-07-11-85 (1:20)

PerCP-Cy5.5 Sca-1 Thermo Fisher Scientific 45-5981-82 (1:100)

BV421 Flt3 Biolegend 135314 (1:20)

BV510 CD41 Biolegend 133923 (1:20)

PE Flt3 eBioscience 12-1351-83 (1:40)
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Validation

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

PE-Dazzle 594 CD150 Biolegend 115936 (1:100)

PE-Cy7 c-Kit Thermo Fisher Scientific 25-1171-81 (1:200)

APC CD48 Thermo Fisher Scientific 17-0481-82 (1:400)

APC-Cy7 Lin (streptavidin) BD Biosciences 554063 (1:100)

FITC KI67 Thermo Fisher Scientific 11-5698-82 (1:20)

BV421 CD34 Biolegend 562608 (1:20)

FITC CD45.1 eBioscience 11-0453-85 (1:100)

PerCP-Cy5.5 CD11b Biolegend 101228 (1:1000)

PerCP-Cy5.5 Gr1 Thermo Fisher Scientific 45-5931-80 (1:200)

PE CD45.2 eBioscience 12-0454-83 (1:40)

APC CD3e eBioscience 17-0031-83 (1:100)

APC-Cy7 CD45R BD Bioscences 552094 (1:100)

Immunofluorescence:

Alexa Fluor 488 human IFI16 Santa Cruz sc-8023 AF488 (1:10)

NUMB Abcam ab14140 (1:50)

phospho-Histone H2A.X Millipore 05-636 (1:100)

anti dsDNA MilliporeSigma, MAB1293 (1:20)

Every antibody used in the study was previously validated by others, as referenced in the manuscript.

We did not perform additional validations.

1301 (Sigma); OP9 (ATCC)

1301 cells were authenticated using short tandem repeat profiling (DNA fingerprinting).OP9 cells were not authenticated.

The 1301 cell line was tested negative for mycoplasma. The OP9 cell line was not tested.

No such line was used for the study.

Genetically engineered mice used in the study were in the C57/BL6 background. Both males and females were used for the study.
Mice were 2 months-old.

The study does not include any wild animals.

The study does not include any such samples.

All animal experiments were performed with the approval of MD Anderson’s Institutional Animal Care and Use Committee.

Patients' characteristics are included in Extended Data 1. We analyzed 4 patients. Every patient had short telomere length
due to TERT or TERC germline mutations and a diagnosis of telomere biology disorder. None received previous therapy.

NIH1: TERT c.570-586dup, 58 years old, M

UPN16: TERT c.2110C>T, 49 years old, F

NIH5: TERT c.1892G>A, 20 years old, M

NIH6: TERC minus 58 C>G, 42 years old, F

BM aspirates from individuals with telomerase complex mutations who were referred to the Department of Leukemia at MD
Anderson Cancer Center or the Hematology Branch at the National Heart, Lung, and Blood Institute were obtained after the
approval of the corresponding Institutional Review Boards and in accordance with the Declaration of Helsinki.

We do not report any self-selection bias or other biases .

Institutional Review Boards at the Department of Leukemia at MD Anderson Cancer Center or the Hematology Branch at the
National Heart, Lung, and Blood Institute




