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Supplementary Figure legends

Supplementary Figure 1. ChIP-Seq and CUT&Tag information.
a. Spearman correlation of H3K79me2 ChlP-seq data. b. Overall results from H3K79me2 ChlIP-
seq data. c. Spearman correlation of H3K27ac and H3K27me3 CUT&Tag data in RS.

Supplementary Figure 2. Dynamic of chromatin states associated to H3K79me2.

Chromatin states categories are defined by ChromHMM model (Fig 2a) a. Dynamic of bivalent
chromatin states found in RS (TssBiv and EnhBiv). b. Dynamic of active chromatin states found
in RS (TSSA, Tx, EnhG and EnhA). c. Dynamic of heterochromatin states during spermatogenesis
(ZNF/Rpts and Het). d. Dynamic of weak chromatin states found in RS (TSSFInk, TxWk and
EnhW). e. Dynamic of quiescent chromatin states found in RS. For each figures, only dynamic

with more than 100 regions are shown.

Supplementary Figure 3. Correlation between gene expression and enhancer.

Mean gene expression level (log(CPM)) of genes associated with enhancers enriched (+) or not
(-) in H3K79me2 in GSC, SCI and RS. Top panels: method from ChromENVEE, and bottom
panels: method from Rada-Iglesias et al.®’. Stars indicate a p-value < 0.05 calculated using
Wilcoxon test. Bivalent enhancers correspond to only 23 H3K79me2+ regions in GSC. The
statistical analysis is therefore not powerful enough to confidently determine a p-value, which

may explain the discrepancy between the two methods.

Supplementary Figure 4. Dot1/-KO. a. Western blot detection of H3K79me2 in GSCs from CTL
and Dot1/-KO mice. The equivalent of 32ug of protein was loaded in each well. Anti-TUBULIN
was used as a loading control. b. Western blot detection of H3K79me2 in purified male germ
cells from CTL and Dot1/-KO mouse. The equivalent of 20ug of protein was loaded in each well.
Anti-TUBULIN was used as a loading control. c. Expression level of marker genes in the 5
control male germ cell types and in Sertoli (the predominant somatic cell type in the testis).
Values represent Log2 rpkm values normalized to the median. NB. Spatal6 is expected to be
expressed from SCl onwards. d. Barplot representing the average length of deregulated genes

(up, down) and not deregulated genes (spike-in RNA-Seq analysis). Gene size is divided into



percentile groups in each cell type. A star indicates a pvalue<0.05 found by comparison with
not deregulated genes (using a Chi2 test). e. Functional annotation of deregulated genes (up,
down) and not deregulated genes (spike-in RNA-Seq analysis). IG-TR: Immunoglobulin/T-
receptor; lincRNA: long intergenic non-coding RNA; Inc: long non-coding RNA; miRNA:
microRNA; misc_RNA: miscellaneous RNA (that are not in any other classification); mtRNA:
mitochondrial RNA; Protein coding; Pseudogene; rRNA: ribosomal RNA; snoRNA: small

nucleolar RNA; snRNA: small nuclear RNA; TEC: transcripts to be experimentally confirmed.

Supplementary Figure 5. RNA-Seq.

a. Volcano plots showing differentially expressed genes between Dot1/-KO vs CTL cells. b. GSEA
for Kit- and Kit+ cells compared to results obtained for SCI, SCIl and RS, which were previously
shown in Blanco et al.8. c. MD plot showing deregulated genes in SCl and SCII following spike-
in normalization (NB. MD plots without ERCC normalization were already shown in Blanco et
al.!8. Significantly downregulated genes that are enriched in H3K79me2 and known

transcriptional repressors are indicated in the figure.

Supplementary Figure 6. Sex chromosome gene regulation.

a. Chromosome localization of differentially expressed genes (spike-in RNA-Seq analysis) in
Kit-, Kit+ and SCI. Blue: downregulated genes (DR), red: upregulated genes (UR), the green dot
indicates the centromere, and the grey dot, the telomere. b. Gene expression difference
between Dot1/-KO and control, at different spermatogenesis cell stages according to the type
of chromosomes. Boxplots show Log2-fold changes of Dot1/-KO relative to CTL gene expression
according to the chromosome location, in each cell type, for all genes detected in the RNA-seq
analyses (including not significantly deregulated). Box: 25th/75th percentiles. Bar in the box:
median. Whiskers: 1.5 times the interquartile range from the 25th/75th percentiles. Dashed
lines: log2(1.5) fold change. Stars indicate a significant FDR calculated using Wilcoxon test
adjusted with Benjamini-Hochberg correction (*, p <0.05; **** p <0.00005; ns, not
significant). c. Quantification of transcript level by RT-gPCR in RS (n= 3 replicates for CTL and 5
for Dot1/-KO samples). Values represent the fold change relative to the control, normalized to
the geometric mean of housekeeping genes, with the mean shown as a dash (the star indicates
a p <0.05 obtained with a t-test adjusted for multiple tests). d. Ratio of peak numbers at RS

stage compared to SCI stage, per chromosome, for several histone marks. The dashed line



indicates a ratio = 1 corresponding to a stable number of peaks. e. Ratio of peak numbers on
the X or Y chromosome in RS vs SCI (circle) and in SCI vs GSC (triangle), for several histone

marks. The dashed line indicates a ratio =1

Supplementary Figure 7. ChiP-seq analyses. a. Peaks distribution of different histone marks
along the chromosomes at three cell stages of spermatogenesis (GSC, SCl and RS). The number
of peaks is normalized to the chromosome length. b. H3K27ac and H3K27me3 enrichment
profiles at X-linked genes or autosomal genes from spike-in CUT&Tag experiments performed

on 3 Dot1/-KO (KO) and 3 control (CTL) RS samples.

Supplementary Figure 8.

a. H3K79me2 peaks distribution according to their size (in bp). The blue line corresponds to
the 9™ percentile of the H3K79me2 peak size in RS. The red line corresponds to the 9t
percentile of the region enriched in H3K79me2 after GSC, SCI and RS peaks were merged. b.
Percentage of coverage of chromatin state. In black, the major chromatin state and in red, the
second major chromatin state. Dashed line corresponding to median in first and second major

chromatin state (black and red).

Supplementary data

Supplementary Data 1. Dynamic of H3K79me2 peaks from GSC to RS.
Supplementary Data 2. DEG genes using spike-in (ERCC) normalization.
Supplementary Data 3. Correlation between DEG and H3K79me2.
Supplementary Data 4. Correlation between DEG and chromatin environment.

Supplementary Data 5. Primer sequences.
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Supplementary Figure 1. ChlP-Seq and CUT&Tag information.
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Supplementary Figure 2. Dynamic of chromatin states associated to H3K79me2.
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Supplementary Figure 3. Correlation between gene expression and enhancer.
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Supplementary Figure 4. Dotl1l-KO.
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Supplementary Figure 5. RNA-Seq.
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Supplementary Figure 6. Sex chromosome gene regulation.
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Supplementary Figure 7. ChlP-seq analyses.
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Supplementary Figure 8.
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