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Supplementary Figure S1. The D144G substitution in TAF7L does not abolish the interaction between TAF7L and TBP. (A, B) HEK293T cells were transfected with the indicated plasmids and protein extracts were immunoprecipitated and immunoblotted with the indicated antibodies. The TAF7L-KI protein harbors the D144G substitution.
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Supplementary Figure S2. RNA-seq analysis on lncRNAs and circRNAs. The RNA-seq data from wild type and Taf7lD144G/Y mouse testes (3 months old) were analyzed for lncRNAs (A, C, E) and circRNAs (B, D, F). (A, B) Principal component analysis (PCA) of RNA-seq samples from wild type and Taf7lD144G/Y testes. Three wide type samples: WT1, WT2, and WT3; Three knockin samples: KI1, KI2, and KI3. (C, D) Pearson correlation analysis of RNA-seq samples. (E, F) Volcano plot of transcript levels between wild type and Taf7lD144G/Y testes. The differentially expressed genes are highlighted in red (upregulated in Taf7lD144G/Y testis) and green (downregulated in Taf7lD144G/Y testis).
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Supplementary Figure S3. Purity assessment of germ cells isolated by STA-PUT. DIC imaging shows cell size and shape. Cells were stained with DAPI to show differences in nuclear size and morphology. γH2AX localizes to the XY body and thus serves as a marker of pachytene spermatocytes (pacSC). PNA localizes to the acrosome and thus serves as a marker of round spermatids (rST). Scale bars, 20 μm.
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[bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK1][bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: OLE_LINK6][bookmark: OLE_LINK11][bookmark: OLE_LINK15][bookmark: OLE_LINK12][bookmark: OLE_LINK3]Supplementary Figure S4. Dysregulation of transcriptomes in Taf7lD144G/Y spermatocytes (pacSC) and round spermatids (rST). The RNA-seq data from wild type and Taf7lD144G/Y pacSC and rST were analyzed for protein-coding transcripts. (A, B) Principal component analysis of RNA-seq samples from wild type and Taf7lD144G/Y pacSC (A) and rST (B). Three wild type samples: WT1, WT2, and WT3; Three knockin samples: KI1, KI2, and KI3. (C, D) Pearson correlation analysis of RNA-seq samples in pacSC (C) and rST (D). 
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[bookmark: OLE_LINK10][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK16][bookmark: OLE_LINK17]Supplementary Figure S5. Analysis and validation of up- and down-regulated genes in pacSC and rST. (A, B) Volcano plot of transcript levels between wild type and Taf7lD144G/Y pacSC (A) and rST (B). The differentially expressed genes are highlighted in red (upregulated in Taf7lD144G/Y) or green (downregulated in Taf7lD144G/Y). (C, D) Heatmap of transcript levels between wild type and Taf7lD144G/Y pacSC (C) and rST (D). (E, F) qRT-qPCR validation of up- (E) and down-regulated (F) genes in rST. n=3. Data are shown as mean ± SEM, *p<0.05, **p<0.01, ***0.001, ns, not significant, by two-way ANOVA.
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