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Expanded View Figures

Figure EV1. Related to Fig. 1.

(A) Scheme showing percentage of mice testes cells with different age classified into developmental stages of Spg, Spc, spermatids and somatic cells. Meiosis | with
Leptotene (L), Zygotene (Z), Pachytene (P) and Diplotene stages as well as Meiosis Il are depicted in Spc. This image is modified from (Ernst et al, 2019). (B) Scheme
showing the DNA methylation dynamics of wild-type and Dnmt3CK%*° mouse germ cells across spermatogenesis. (C) Representative immunostaining from biological
duplicates of LINE1-ORF1p and TRA98 (germ cell marker) on cryosections of wild-type (WT) and Dnmt3CK%%° testes at specific developmental time points centered on one
representative germ cell nucleus. Zoom10, Scale bar, 5 um. (D) Box plots displaying the mean intensity of LINE1-ORF1p quantification from three nuclei as in (C). Error bars
represent 1.5 times the interquartile range (IQR) above and below the median, where IQR is defined as the difference between the third and first quartiles.
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Figure EV2. Related to Fig. 2.

(A) Heatmaps displaying normalized coverage and metaplots showing mean enrichment of H3K4me3, H3K27me3, H3K9me2, H3K9me3 and H3K27ac CUT&Tag from
uniquely mapped reads of two biological replicates (rep), centered on DNMT3C targets in sorted Dnmt3C*%*° Spg and Spc. The corresponding mean enrichment in wild-
type is illustrated as a dashed black line in the same metaplot. (B) Heatmaps showing normalized coverage and metaplots displaying mean enrichment of H3K4me3,
H3K27me3 and H3K27ac CUT&Tag from uniquely mapped reads centered on likely bivalent, H3K4me3-marked, H3K27me3-marked and uncategorized DNMT3C targets
in sorted Dnmt3C %% Spg and Spc. (C) Violin plots with boxplots showing log(TPM) values from RNA sequencing of three biological replicates from TElocal of likely
bivalent, H3K4me3-marked, H3K27me3-marked and uncategorized DNMT3C targets from uniquely mapped reads in Dnmt3C*%° Spg and Spc. The median and IQR range
of the boxplot are defined as in Fig. 2C. P values were tested using an unpaired t test between likely bivalent clusters and other clusters of the same stage and genotype.
(D) Column charts showing the percentage of TE classes and families classified as likely bivalent, H3K4me3-marked, H3K27me3-marked, uncategorized DNMT3C targets
from uniquely mapped reads of two biological replicates.
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Scrambled Control

TAGGCACACATACACCTGCTTGTGGGAAGCCGCCCCCACATTCGCCGTCACAAGATGEC-
GCTGACATCCTGTGTTCTAAGTTGGTAAACAAATAATCTGCGCATGAGCCAAGGGTATTTACGA
CTACTTGTACTCTGTTTTTCCCGTGAACGTCAGCTCGGCCATGGGCTGCAGCCAATCAGGGAG
TGATGCGCCCTAGGCAATGGTTGTTCTCTTTAAAATAGAAGGGGTTTCGTTTTTCTCGCTCTCT
TGCTTCTCTCTCTTGCTTCTCTCTCTTGCTTCTTACACTCTGGCCCCATAAGATGTAAGCAATAA
AGCTTTGCCGTAGAAGATTCTGGTTGTTGTGTTCTTCCTGGCCGGTCGTGAGAACCCGACGA
ATAAATGACCTTTCCTCCTCCCCA

TAGGCACACATACACCTGCTGTGTATTTGCCGTAGCAGTTGTCGACCGCTGTTAAGTGTLG!
TATGAGTGTTCTGGTTTCCCATACAAAAGGATTAATGGCCGAAAAAGTGTGCATGCTTCACGCC
AACAGACAAAGGCCATGTGACGGTTGCGTCCTGTCCCAGGCATTACCTGATTTCCTGTCAGC
CTGTTCGAGGGCTGTGGCCTCTGATCTCTTCTGTGTTCTTCTGGTCACGTTGGGATCGAGCC
CAATTTTCCACTAGGCCAGCTCTGCACCCTCCAGATTTCCACTGTCTGTCTCTCAGTCTGGGT
ACTCTATGGACCCGATTACTGACCTTAATACAAATGTAGTAGCTAACCGATCGAAATTTCGCGTCG
TATTTTATGACCTTTCCTCCTCCCCA
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Scrambled Control

[[AGGCACACATACACCTGCTAGTACTGAACTTAGGAAATTAGTCTGAACAGGTGAGAGGGTH
GCGCCAGAGAACCTGACAGCTTCTGGAACAGGCAGAAGCACAGAGGCGCTGAGGCAGCA
CCCTGTGTGGGCCGGGGACAGCCGGCCACCTTCCGGACCAGAGGACAGGTGCCCGLCLG
GCTGGGGAGGCGACCTAAGCCACAGCAGCAGCGGTCGCCATCTTGGTCCGGGACCLGLCT
[TAATTAAGAACTTAGGAAATTAGTCTGAACAGGTGAGAGGGTGCGCCAGAGAACCTGACA
GCTTCTGGAACAGGCGGAAGCACAGAGGCGCTGAGGCAGCACCCTGTGTGGGCCGGGGA
CAGCCAGCCACCTTCCTGACCGGAGGACAGGTGCCCACCCGGCAGGGGAGGCGGCCTAA
GCCACAGCAGCAGLGGTCGCCATCTTGGTCCCGGGACTCCAAGGAACTTAGGAATTTAGTC
TGCTTAGGTGAGAGTCTGTACCACCTGGGAACTGCCAAAGCAACACAGTGTCTGAGAAAG
GTCCTGTTTTGGGCCTTCTTCTTCGTCCAGGAGGAGGTCCAAATACAAGATATCTGCGCACC
[TTCCCTGTAAGAGAGCTTGCCAGCAGAGAGTGCTCTGAGCACTGAAACTCAGAGGAGAGA
ATCTGTCTCCCAGGTCTGCTGATAGACGGTAACAGAATCACCAGAAGAACAATCTCTAAACA
GAGTCAACTATAACTACTAACTCCAGAGATTACCAGAGTACTTGACCTTTCCTCCTCCCCA

CAGGGTTGCCTGAAGTTAGAGATGAACAGGATTTC-
(CCGCCCCCAGGCCCCAGGCCCCAAGCACAGTCCCCTCATTTGTCTCCGAGAAGCCAGAACA
IACAGGCCATACGGTTTTAGGCGGCAGCACAGCGAAGATGGGAAGTAGTCCTCGTGCGTCTG
IAACTTACGATATAGCTGAATCTAAGCTCGAACGTAGATGGGAACGAGGCAACGTATTAATTA
AGCAGGCAGGCAGGGAGAAAGCCAGAAAGCTGGCATCGCAGAGCTGATCAGCAAGATGG
GCCTGGGTCGGGGGCACCACAGCGATGAGGAGAATGAAGGGCACCAACGCCTACCATGGC
[CCTCCCAGACACCCGAATAAGGAAAGCAGGCTCGTACTGACCTGCGATCTCAACTACCACA
I(CCCACGATCGGATGGGCAAAGACGAGAAGAGGCATTTGGTGGTTGCCTATTTAGCAGGATC
[TTGCCAGTCTCCCCTGGGCCCTGGGGGCCAGGGGCTCCCAGCTGAAGGGCCAGGGGGGC
CTGGGCATAGAAGCTCGCTGTTTCAATATACCCCTAGGGCAATTGTGACGAGAAAGTAGGG
GAAATATCAGTCAACACCAGTGGCCATACCAGGAAGGGCAGGCTAGCCCTGCACAAGGCT
GCCAGGCAGTGATTTTCTTCGTTTGCGCCACAAGCTACAGGCAGACAGGAAGTCCTTCCTG
CTACCTGGGGGCCAGAGCCCTGGCAAGCTGGCAGTACTTGACCTTTCCTCCTCCCCA
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Figure EV3. Related to Fig. 3.

(A) lllustration of the bait sequence used from the IAP LTR1a promoter, and the corresponding scrambled control used in the DNA-pulldown experiment. CpG sites, which
are identical between IAP LTR1a and the scrambled control, are highlighted with a yellow frame. The sequences corresponding to random primers used for amplification
and biotinylation, are shown in gray. (B) as in (A) for the LINEIMdT promoter and its scrambled control. (C) Bisulfite cloning results for IAPme, IAPnon, CONTme, and
CONTnon, represented as black/white circle diagrams, with black circles indicating methylated cytosines and white | indicating unmethylated. Each column is a CpG site,
and each row represents a biological replicate (n=10). Average methylation percentages and bisulfite conversion rates are indicated at the bottom. (D) As in (C) for
LINEIme, LINETnon, CONTme and CONTnon. (E) Representative track example of CREB1 and NRF1 CUT&Tag example at bona fide targets Pdgfb and Ccdc155, respectively.
(F) Heatmaps displaying normalized coverage and metaplots showing mean enrichment of CREB1 and NRF1 at DNMT3C targets in wild-type and Dnmt3Ck%%°
Spermatogonia (Spg) merged from two biological replicates.
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Figure EV4. Related to Fig. 4.

(A) Immunostaining of testes cryosections at E15.5, P5 and P15 showing TRA98 (germ cell marker) and NRF1 in the nucleus from one biological replicate, which is
illustrated by DAPI and highlighted with a dashed yellow line. Scale bar 5 um. (B) Heatmaps displaying normalized coverage and metaplots showing mean enrichment of
NRF1 at DNMT3C targets wild-type and Dnmt3Ck9%© Spg and Spc from two biological replicates. The corresponding mean enrichment of the IgG control is illustrated as a
gray line in the same metaplot. (C) Representative track example of NRF1 CUT&Tag as in (D) at an IAPLTR2 (ERVK) copy located at chr11: 101,391,538-101,402,538. (E)
Venn diagrams showing overlaps of NRF1 peaks with DNMT3C targets in wild-type and Dnmt3C*%° Spermatogonia and Spermatocytes.
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Figure EV5. Related to Fig. 5.

(A) Immunostaining of whole-testis cryosections showing TRA98 (germ cell marker) and DAPI at P5, P8 and P10 for wild-type, Dnmt3CK%%°, Nrf1ko/K0 and dKO (Dnmt3C**”

KO, Nrf1k9¥0) from one biological replicate. Scale bar 200um. TRA98-marked cells in P10 dKO are marked with yellow boxes for illustration. (B) Bar diagram showing germ
cell percentage from the mutants in different stages according to panel (A). TRA98/DAPI counts generated by Fiji Image) automated counting from one stage were
normalized to TRA98/DAPI counts in the corresponding WT stage from one biological replicate. (C) Volcano plot showing DESeq?2 results with log, FC and -log;op-values
from Wald test comparing wild-type versus Nrfl“%%° from three biological replicates. TE names displayed following the pattern TEname:family:TEclass. (D) Heatmaps
showing Z-score of TEtranscripts from three biological replicates from differentially expressed TE families in all mutants. TE names displayed following the pattern
TEname:family:TEclass. (E) As in (C) for dKO vs. wild-type. (F) As in (C) for dKO vs. Dnmt3C9%°, (G) Western blot analysis of POL Il, TRA98 and LINET-ORF1p on protein
extracts from wild-type, Dnmt3CK%0, Nrf1/k% and dKO testes at P8 from one biological replicate. The blot was developed using femto chemistry. (H) Metaplots showing
mean enrichment of H3K4me3 and H3K27me3 CUT&Tag from two biological replicates in wild-type and Dnmt3C*%*° Spg and Spc, centered on DNMT3C targets that were
upregulated, downregulated or unaffected in dKO compared to NrfI<o/xo,
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