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Antibodies
Antibodies used

from DRA 01117231. 10xGenomics Drop-seq data of mouse adult testis was derived from GEO: GSE10903329. Uncropped blots can be found in Supplementary Fig
11.

No statistical method was used to predetermine sample size. We followed the conventional way of quantification accepted in many of the
published paper in meiosis research field and determined the sample size according to published papers (Cobb, J., Cargile, B. & Handel, M. A.
(1999) doi:10.1006/dbio.1998.9101, Maezawa, S. et al. (2020) doi:10.1038/s41594-020-0488-3, Ishiguro, K. I. et al. (2020) doi:10.1016/
j.devcel.2020.01.010, Larose, H. et al., (2020) doi:10.1091/mbc.E20-05-0334.).

No data was excluded.

Each conclusion in the manuscript was based on results that were reproduced in at least two independent experiments and in at least three
independent mice of each genotype.

Mice were categorized based on their genotypes. The genotypes were determined by PCR. For experiments other than those involving mice,
samples were non-randomly chosen according to the genotype.

The investigators were not blinded to allocation during the experiments or to outcome assessment.

This is because the phenotypes were quite obvious that observer can be sure without blind test.

Further, the observer unbiasedly and carefully performed the quantification with enough sample number to make sure the conclusion.

The following antibodies were used for immunoblot (IB) and immunofluorescence (IF) studies: rabbit anti-Actin (IB, 1:2000, sigma
A2066), rabbit anti-SYCP1 (IF, 1:1000, Abcam ab15090), mouse anti-H2AX (IF, 1:1000, Abcam ab26350), rabbit anti-H2AX (IF,
1:1000, Abcam ab11174), rabbit anti-H3S10p (IF, 1:2000, ab5176), rabbit anti-TDIF1 (IB, 1:1000, ab228703), rabbit anti-HDAC2 (IB,
1:1000, Abcam ab32117), mouse anti-HDAC1 (1:1000, Upstate 05-614), rabbit TDIF1 (IB, 1:1000, Abcam ab228703), guinea pig anti-
H1t (IF, 1:2000, kindly provided by Marry Ann Handel) 7,-tubulin DM1A (IB, 1:2000, Sigma 05-829), rabbit anti-DAZL (IF, 1:1000,
ab34139), mouse anti-SYCP1 (IF, 1:1000, our home made) 37, rat anti-SYCP3 (IF, 1:1000, our home made)26, gunia pig anti-SYCP3 (IF,
1:2000, our home made) 26, mouse anti-SYCP3 (our home made) 37, rabbit anti-MEIKIN (our home made) 32 (IF, 1:1000), rat anti-
STRA8(IF, 1:1000, our home made)26, rabbit ZFP541-N (IF, IB, 1:1000), rabbit KCTD19-N (IB, 1:1000, our home made in this study),
rat KCTD19-N (IF, 1:1000, our home made in this study), rabbit KCTD19-C (IF, 1:1000, our home made in this study), and rat KCTD19-
C (IF, 1:1000, our home made in this study).

Following secondary antibodies were used : Goat anti-rat IgG-Alexa Fluour 647 (IF, 1:1000, Thermo Fisher, A21247), Goat anti-rabbit
IgG-Alexa Fluour 647 (IF, 1:1000, Thermo Fisher, A21244), Donkey anti-mouse IgG-Alexa Fluour 647 (IF, 1:1000, Thermo Fisher,
A31571), Donkey anti-rabbit IgG-Alexa Fluour 647 (IF, 1:1000, Thermo Fisher, A31573), Donkey anti-rabbit IgG-Alexa Fluour 555 (IF,
1:1000, Thermo Fisher, A31572), Donkey anti-rat IgG-Alexa Fluour 555 (IF, 1:1000, Thermo Fisher, A48270), Donkey anti-rabbit IgG-
Alexa Fluour 568 (IF, 1:1000, Thermo Fisher, A10042), Goat anti-rat IgG-Alexa Fluour 568 (IF, 1:1000, Thermo Fisher, A11077), Goat
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anti-rabbit IgG-Alexa Fluour 568 (IF, 1:1000, Thermo Fisher, A11011), Goat anti-mouse IgG-Alexa Fluour 568 (IF, 1:1000, Thermo
Fisher, A11004), Donkey anti-rabbit IgG-Alexa Fluour 488 (IF, 1:1000, Thermo Fisher, A21206), Donkey anti-rat IgG-Alexa Fluour 488
(IF, 1:1000, Thermo Fisher, A21208), Goat anti-Gunia pig IgG-Alexa Fluour 488 (IF, 1:1000, Abcam ab150185), Goat anti-Gunia pig
IgG-Alexa Fluour 555 (IF, 1:1000, Abcam ab150186), Goat anti-Gunia pig IgG-Alexa Fluour 647 (IF, 1:1000, Abcam ab150187).

The newly generated antibodies in this study were validated by western blotting and immunostaining using WT and knockout mouse
controls.

The following our home made antibodies were validated for immunofluorescence (IF) in our previous studies: mouse anti-SYCP1 (IF,
1:1000, our home made) 37, rat anti-SYCP3 (IF, 1:1000, our home made)26, gunia pig anti-SYCP3 (IF, 1:2000, our home made) 26,
mouse anti-SYCP3 (our home made) 37, rabbit anti-MEIKIN (our home made) 32 (IF, 1:1000), rat anti-STRA8(IF, 1:1000, our home
made)26.

The following antibodies were validated for immunoblot (IB) in manufacture's website :

rabbit anti-Actin (IB, 1:2000, sigma A2066), abbit anti-TDIF1 (IB, 1:1000, ab228703), rabbit anti-HDAC2 (IB, 1:1000, Abcam ab32117),
mouse anti-HDAC1 (1:1000, Upstate 05-614), a-tubulin DM1A (IB, 1:2000, Sigma 05-829),

The following antibodies were validated for immunofluorescence (IF) in manufacture's website :, rabbit anti-SYCP1 (IF, 1:1000,
Abcam ab15090), mouse anti-gH2AX (IF, 1:1000, Abcam ab26350), rabbit anti-gH2AX (IF, 1:1000, Abcam ab11174), rabbit anti-
H3S10p (IF, 1:2000, ab5176), , rabbit TDIF1 (IB, 1:1000, Abcam ab228703), guinea pig anti-H1t (IF, 1:2000, kindly provided by Marry
Ann Handel) 7, rabbit anti-DAZL (IF, 1:1000, ab34139).

Zfp541 and Kctd19 knockout mice and Rec8-3xFLAG-HA-p2A-GFP knock-in mouse lines were generated in this study.Zfp541 and
Kctd19 knockout mice were C57BL/6 background. Rec8-3xFLAG-HA-p2A-GFP knock-in mice were congenic with the C57BL/6
background. Whenever possible, each knockout animal was compared to littermates or age-matched non-littermates from the same
colony, unless otherwise described. We used 3w and 8w animals for histological analysis and expression analysis, 18-21 day juvenile
mice for RNA-seq and ChIP-seq and chromosome spread IF experiments, otherwise indicated in the figure legends. Both males and
females were used for Zfp541 and Kctd19 knockout mice. Males and females were used for Rec8-3xFLAG-HA-p2A-GFP knock-in mice.

Housing conditions for the mice were under 12 hours dark/12 hours light cycle, ambient temperature at 20-23 degree C and humidity
40-60 % .

No wild animal was used.

No field-collected samples were used in the study.

Animal experiments were approved by the Institutional Animal Ethics Committees of Kumamoto University (approval F28-078,
A2020-006, A30-001, A28-026).

The ZFP541 ChIP-seq data of mouse testes are deposited in the GEO Sequence Read Archive (SRA) under accession number
GSE163916. RNA-seq data is deposited under GSE163917.

PROCESSED DATA FILES

WTtestes_Input.bw (bigwig)

WTtestes_ZFP541_ChIP_Antibody1.bw

WTtestes_ZFP541_ChIP_Antibody2.bw

RAW FILES (fastq)

WTtestes_input.fastq.gz

WTtestes_ZFP541_ChIP_Antibody1.fastq.gz

WTtestes_ZFP541_ChIP_Antibody2.fastq.gz

UCSC mm10

ZFP541 ChIP-seq replicates were performed with two different anti-ZFP541-N antibodies (#1 and #2).

GSM4990661 WTtestes_input 43176224-50bp, Single-end

GSM4990662 WTtestes_ZFP541_ChIP_Antibody1 35813716-50bp, Single-end




