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Reporting Summary
Nature Research wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency
in reporting. For further information on Nature Research policies, seeAuthors & Referees and theEditorial Policy Checklist .

Statistics
For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

n/a Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code
Policy information about availability of computer code

Data collection

Data analysis

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/reviewers.
We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.

Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Rabindranath De La Fuente

Jun 22, 2020

Data in this manuscript are predominantly microscopy data. These data were collected using commercial software that

are associated with the microscopes used: Improvision Openlab 3.1.7; Nikon ECZ1 3.91 and Zeiss ZEN 2.3

For data analysis, we used Graphpad Prism 6., which is available at https://www.graphpad.com, as well as MS Excel 14.4.8 and Nikon NIS
Elements 4.0

The data that support the findings of this study are available from the corresponding author upon reasonable request.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology

Animals and other organisms

Human research participants

Clinical data

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

The number of samples/experimental replicates for each data panel has been described in the manuscript. We chose sample sizes based on
previous studies from our and other laboratories indicating that our sample sizes per replicate have sufficient power to distinguish statistical
significance after three replicates.

No data were excluded from the analyses.

All experimental findings were two to five times successfully replicated. Details are outlined in the Methods section of the manuscript and
each figure legend.

Randomization is not relevant to this study, as we compared genetically modified or chemically treated samples with wild type controls,
respectively.

Most experimental procedures and quantification of results were done by at least two independent researchers. The observed phenotype in
LSH knockout oocytes is so severe (>90% oocytes show defects) that the genotype is immediately obvious and blinding was, thus,
discontinued after the initial observations.

All antibodies used in the manuscript have been fully described in the materials and methods and supplemental table 1 and are
listed here: ab3851 (LSH/Smarca-6) abcam; CS1058 (CREST) Cortex Biochem; CST2186 (CENP-A) Cell Signaling Technologies;
ab97672 (SYCP3) abcam; CENP-C a gift from Bill Earnshaw; 07-424 (H3T3ph) EMD Millipore; NA81 (5mC) Calbiochem; DNMT1 a
gift from Tim Bestor; ab16032 (HDAC2) abcam; ab9263 (SMC3) abcam; T6793 (acetylated alpha-tubulin) Sigma; ab5095 (RNA
PolII) abcam; T4026 (beta-tubulin) Sigma; 611814 (Pericentrin) BD Biosciences; LSH a gift from Kathrin Muegge; 111-036-144
(peroxidase-conjugated goat-anti-rabbit) Jackson Immuno Research; 115-036-062 (peroxidase-conjugated goat-anti-rabbit)
Jackson Immuno Research; tba488-100 (H2B Atto nanobody) ChromoTek; sc-15408 (ATRX) Santa Cruz;

All antibodies are validated. Information is provided on the manufacturers' websites and here:

ab3851: abcam Abpromise guarantee covers the use of ab3851 in the following tested applications: ICC/IF, WB 1/2000 -
1/10000. Detects a band of approximately 97 kDa (predicted molecular weight: 97 kDa) and IP.

CS1058: tested applications: ICC/IF

CST2186: CENP-A Antibody detects endogenous CENP-A protein. This antibody does not cross-react with other histone proteins,
including Histone H3. tested application: WB, ICC/IF

ab97672: abcam Abpromise guarantee covers the use of ab97672 in the following tested applications: IHC-P, ELISA, ICC/IF, IHC-
Fr, WB

07-424: EMD Millipore Performance Guarantee for tested applications: IF, WB, ICC

NA81: Detects methylated DNA from a broad range of species. Tested Applications: Flow Cytometry, Frozen Sections,
Immunoblotting, Immunofluorescence, Paraffin Sections

ab16032: abcam Abpromise guarantee covers the use of ab16032 in the following tested applications: IHC-Fr, IHC-P, IHC-Fr, ICC/
IF, WB, IP

ab9263: abcam Abpromise guarantee covers the use of ab16032 in the following tested applications: IP, WB, IHC-P, ICC/IF

T6793: tested for dot blot, electron microscopy, immunocytochemistry, indirect ELISA, radioimmunoassay, western blot

ab5095: abcam Abpromise guarantee covers the use of ab16032 in the following tested applications: ELISA, IHC-FoFr, ChIP, ChIP/
Chip, IHC-P, IHC-Fr, ICC/IF, IHC - Wholemount, Dot blot, WB, CHIPseq

T4026: tested for indirect immunofluorescence, western blot

611814: tested for use in Western blot, Immunofluorescence




