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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
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The RNA-seq matrix data generated in this study has been deposited in NCBI with accession number GSE149512 (this study). Other sequencing datasets used can be
found in NCBI GEO under accession numbers GSE134144 and GSE124263 (Guo’s and Sohni’s data for Figure S3a-c). The list of TFs can be obtained in Supplementary
Table 7 of this study or from http://bioinfo.life.hust.edu.cn/AnimalTFDB/#!/. The annotation of gene function analysis can also be obtained in Supplementary Table
7 of this study or from http://amigo.geneontology.org/amigo/landing/. All other relevant data supporting the key findings of this study are available within the
article and its Supplementary Information files or from the corresponding author upon reasonable request. A reporting summary for this Article is available as a
Supplementary Information file. Raw data associated with each figure are provided in the Source Data table of this paper. Some elements in Figure 1a, 7 and
Supplementary Figure 1f such as the images of germ cells and Sertoli cells were downloaded from Servier Medical Art repository. All code associated with this
manuscript and the gene annotation list have been uploaded to GitHub (https://github.com/zlyingithub/17-testis-single-cell-R-github-data).

No statistical method was used to predetermine sample size. > 80,000 human testicular single-cell transcriptomes from 10 donors with
normal spermatogenesis spanning the range from infant to adult and 7 NOA patients. This samples cover infant, childhood, puberty and adult
during development. The samples of each adjacent age showed a gradual trend, so these samples are sufficient.

No data were excluded.

Testicular single-cell transcriptomes from normal adult, Klinefelter's syndrome and iNOA patients were three biological replicates. Three
samples within one same disease showed good repeatability (results showed in Fig S5C), no sample was excluded. The results of qPCR and
supporting the culture of spermatogenic cells were repeated in three biological replicates and showed good repeatability.

For cell culture and inducing experiments, primary Sertoli cells were obtained from 3 OA patient and 3 iNOA patients, these patients were not
completely randomly selected, but they have similar clinical data, including age, testicular size, hormone levels, and etiology, so we thought
these patients could represent the general features of these diseases. P1 primary Sertoli cells were digested and mix well, then divided into 4
wells randomly for functional experiment such as different WNT inhibitor inducing or CCK8 array.

The type and ratio of testis cells were largely different between young and old donors and the bioinformatics analysis should be done
according to their biological background thus unsuitable for blinding experiments. The results involved in this study were all objective
indicators, such as the results of IHC fluorescence intensity, and QPCR. Statistical results were also obtained from multiple random fields, so
the blindness did not affect the results of this study.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

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

Goat monoclonal Human GFR alpha-1/GDNF R alpha-1 Antibody R&D AF714; IHC 1:50

Mouse Anti-UFT1 Antibody millipore MAB4337; IHC 1:200

Mouse Anti-UCHL1 Antibody BIO-RAD MCA4750GA; IHC 1:200

Rabbit Anti-TKTL1 Antibody Novus NBP1-86939; IHC 1:200

Rabbit Anti-PLZF Antibody Santa Cruz sc-22839; IHC 1:200

Mouse Anti-SPSY (SMS) Antibody Santa Cruz sc-376294; IHC 1:200

Rabbit monoclonal Anti-c-Kit antibody [YR145] Abcam Ab32363; IHC 1:50

Goat monoclonal Human SCP3/SYCP3 Antibody R&D AF3750 ; IHC 1:200

Mouse monoclonal Anti-phospho-Histone H2A.X (Ser139) Antibody Sigma 05-636-I; IHC 1:200

Rabbit monoclonal Anti-c-Jun antibody [E254] Abcam Ab32137; IHC 1:200

Mouse monoclonal Anti-Enolase Antibody (A-5) Santa Cruz sc-271384; IHC 1:200

Rabbit Polyclonal Anti-DEFB119 Antibody Atlas Antibodies HPA043059; IHC 1:500

Mouse monoclonal Anti-GATA-4 Antibody (G-4) Santa Cruz sc-25310; IHC 1:200

Rabbit monoclonal Anti-ZO-1 antibody (D6L1E) CST #13663; IHC 1:200

Mouse monoclonal Anti-EGR3 Antibody (A-7) Santa Cruz sc-390967; IHC 1:200

Rabbit Polyclonal Anti-HOPX Antibody Proteintech 11419; IHC 1:100

Mouse monoclonal Anti-HOPX (E-1) Antibody Santa Cruz; sc-398703; IHC 1:100

Rabbit Polyclonal Anti-INHA Antibody Atlas Antibodies HPA019141; IHC 1:200

Mouse monoclonal Human Activin RIIB Antibody R&D MAB3392; IHC 1:200

Mouse monoclonal Anti-TGF! RIII (A4) Antibody Santa Cruz sc-74511; IHC 1:200

Rabbit Polyclonal SOX9 Antibody millipore AB5535; IHC 1:400

Rabbit monoclonal [SP171] SMA Antibody Abcam ab150301; IHC 1:200

Mouse monoclonal Anti-Active-!-Catenin (Anti-ABC) Antibody millipore 05-665; IHC 1:200

Mouse monoclonal Anti-!-Catenin Antibody Servicebio GB12015; ICC 1:200

Alexa Fluor 488 donkey anti-rabbit IgG Thermo Fisher Scientific A21206; RRID: AB_2535792 ; IHC 1:500

Alexa Fluor 555 donkey anti-rabbit IgG Thermo Fisher Scientific A31572; RRID: AB_10562716; IHC 1:500

Alexa Fluor 488 donkey anti-mouse IgG Thermo Fisher Scientific A21202; RRID: AB_141607; IHC 1:500

Alexa Fluor 555 donkey anti-mouse IgG Thermo Fisher Scientific A31570 RRID: AB_2313501; IHC 1:500

Alexa Fluor 488 donkey anti-goat IgG Thermo Fisher Scientific A21432 RRID: AB_10053826; IHC 1:500

Goat monoclonal Human GFR alpha-1/GDNF R alpha-1 Antibody R&D AF714; Suitable for IHC/ICC of human. Validated for detecting
membrane of SSC in testis.

Mouse Anti-UFT1 Antibody millipore MAB4337; IHC 1:200; Suitable for IHC of human. Validated for detecting SSC in testis.

Mouse Anti-UCHL1 Antibody BIO-RAD MCA4750GA; IHC 1:200; Suitable for IHC/ICC of human and mouse. Validated for detecting
cytoplasm of SSC in testis.

Rabbit Anti-TKTL1 Antibody Novus NBP1-86939; Suitable for WB, IHC of human. Validated for detecting cytoplasm of SPG in testis.

Rabbit Anti-PLZF Antibody Santa Cruz sc-22839; Suitable for WB, IHC/ICC of human and mouse. Validated for detecting nucleus of SSC
in testis.

Mouse Anti-SPSY (SMS) Antibody Santa Cruz sc-376294; Suitable for IHC of human. Validated for detecting nucleus of SSC in testis.

Rabbit monoclonal Anti-c-Kit antibody [YR145] Abcam Ab32363; Suitable for IHC/ICC of human. Validated for detecting membrane
of SPG in testis.

Goat monoclonal Human SCP3/SYCP3 Antibody R&D AF3750 ; Suitable for IHC/ICC of human and mouse. Validated for detecting
nucleus of SPC in testis.

Mouse monoclonal Anti-phospho-Histone H2A.X (Ser139) Antibody Sigma 05-636-I; Suitable for IHC/ICC of human and mouse.
Validated for detecting nucleus of SPC in testis.

Rabbit monoclonal Anti-c-Jun antibody [E254] Abcam Ab32137; Suitable for WB, IHC/ICC of human . Validated for detecting nucleus
of SPC in testis.

Mouse monoclonal Anti-Enolase Antibody (A-5) Santa Cruz sc-271384; Suitable for WB, IHC/ICC of human. Validated for detecting
cytoplasm of SC in testis.

Rabbit Polyclonal Anti-DEFB119 Antibody Atlas Antibodies HPA043059; Suitable for IHC of human. Validated for detecting cytoplasm
of SC in testis.

Mouse monoclonal Anti-GATA-4 Antibody (G-4) Santa Cruz sc-25310; Suitable for IHC of human. Validated for detecting nucleus of SC




