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Extended Data Fig. 7| Compartmentalization and TAD establishment
following YY1depletion. a, YY1 ChIP-qPCR of synchronized, sorted
prometaphase cells after mitosis-to-G1 depletion of YY1 (n = 3 biological
replicates). b, Bar plot of the percent of cells in G1 after 2-hour release from
nocodazole arrest after mitosis-to-Gl depletion of YY1, as assessed by DAPI
signal from flow cytometry (two-sided Mann-Whitney U test). ¢, Micro-C contact
probability curves for all biological replicates. d, Representative Micro-C contact
maps with tracks of compartmentalization, with positive eigenvector 1 values
(EVI1) corresponding to A compartment and negative values corresponding

to Bcompartment. e, Heatmap of Pearson correlations of subcompartment

eigenvector1(EV1) values between biological replicates. f, Histogram plot of EV1
values after mitosis-to-G1 depletion. g, Histogram of log, insulation score values
for allboundaries detected in the —auxin_m contact map. h, Representative
Micro-C contact map annotated with example TAD calls. Tracks show log,
insulation score values. i, Aggregate domain plot for all TADs called in control
contact map, centered on upstream and downstream boundaries. j, Box plot
showing loop strengths of all mid G1-detected YY1-YY1loops weakened by
mitosis-to-Gl depletion of YY1 (two-sided Mann-Whitney U test). k, Pileup plots
corresponding toloopsincludedinj.
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Statistics

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

IZ 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.

[ ] Adescription of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

|X’ 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
N Gjve 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

OXX O O OX O OOS

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  For flow data collection, we used the software Summit v6.3 (Beckman Coulter).
Data analysis For flow cytometry analysis, we used FlowJo v10.8.1.
Code used in this study is available at https://github.com/jclgrs/Lam_2024_Code and at https://zenodo.org/doi/10.5281/zenodo.11992254.

Software and package versions used for sequencing data analysis and figure generation are detailed in the Methods.

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 and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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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 description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

The raw and processed Micro-C, RNA-seq, TT-seq, and ChIP-seq data generated from this study are deposited in the GEO database under accession number
GSE247254. External CTCF-AID Hi-C data from a previous study is available at GSE168251. External mitosis-to-G1 phase Hi-C and ChIP-seq data from a previous
study is available at GSE129997. External SMC3-AID Hi-C data from a previous study is available at GSE228402.
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Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender N/A

Reporting on race, ethnicity, or  N/A
other socially relevant

groupings

Population characteristics N/A
Recruitment N/A
Ethics oversight N/A

Note that full information on the approval of the study protocol must also be provided in the manuscript.

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.

Life sciences |:| Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size We used sample sizes consistent with ENCODE standards for replicates. We used 2-3 biological replicates for ChIP-seq, 4-5 biological
replicates for Micro-C, and 3 biological replicates for TT-seq and RNA-seq.

Data exclusions  One late G1 Pol2 ChiP-seq (YY1-AID -auxin) replicate was excluded because it had low ChIP signal and was identified as an outlier in principal
component analysis.

Replication Attempts at replication were successful.
Randomization  Experiments did not include any treatments that could be randomized.

Blinding Our study did not include any experiments where blinding was necessary.

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.
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Involved in the study n/a | Involved in the study
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Plants

Antibodies

Antibodies used anti-Pol Il Rpb1 NTD D8L4Y (Cell Signaling 14958), Dilution: 10uL/ChIP
anti-YY1 (Active Motif 61779), Dilution: 10ug/ChlIP
anti-YY1 (Bethyl A302-779A), Dilution: 10ug/ChlIP, 1:2000 for western blot
anti-b-actin (Santa Cruz sc-47778), Dilution: 1:500 for western blot
anti-RAD21 (Abcam ab992), Dilution: 10ug/ChIP
anti-CTCF (Millipore 07-729), Dilution: 10ul/ChIP
anti-H3K27ac (Active Motif 39133), Dilution: 10ug/ChIP
anti-pMPM?2 antibody (Millipore 05-368), Dilution: 0.5ul/10 million cells
APC-conjugated F(ab’)2-Goat anti-Mouse secondary antibody (Thermo Fisher Scientific 17-4010-82), Dilution: 2uL/10million cells
anti-CLIM2 antibody (Santa Cruz sc-365074), Dilution: 10ug/ChIP
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Validation anti-pMPM2 Millipore 05-368 - This antibody has been tested in our cell line and validated to stain mitotic cells in FACS-based
experiments (Campbell et al., 2014, Biotechniques).

F(ab’)2-goat anti-mouse secondary antibody, APC, Thermo Fisher Scientific, 17-4010-82 - The manufacturer has tested this antibody
to be suitable for immunofluorescence studies.

anti-CTCF Millipore 07-729. This antibody has been validated for ChIP-seq by the manufacturer - This antibody was also extensively
used for ChIP-seq studies and demonstrates loss of signal upon CTCF depletion in our hands and by others (e.g.. Nora. et al. 2017).

anti-Rad21 Abcam ab992 - This antibody has been validated for ChIP experiments by the manufacturer. This antibody also
demonstrated signal loss upon loss of Rad21 (Rao. et al. 2017).

anti-Pol I Cell Signaling 14958 - This antibody has been validated for ChIP by the manufacturer. This antibody has also been
previously used in our lab (Behera et al. 2019, Cell Reports) and by others for ChIP experiments (e.g., Sun Y. et al. 2019, Science

Advances.)

anti-YY1 Active Motif 61779 - This antibody has been validated for ChIP by the manufacturer. Our lab and others (Hsieh et al., 2022,
Nature Genetics) have demonstrated loss of signal upon YY1 depletion.

anti-YY1 (Bethyl A302-779A) - Our lab and others (Hsieh et al., 2022, Nature Genetics) have demonstrated loss of signal upon YY1
depletion.

anti-H3K27ac (Active Motif 39133) - This antibody has been validated for ChIP-seq by the manufacturer based on known positive and
negative control sites in HAP1 cells. In our cell line ChIP-seq peaks coincide with active enhancers and promoters, as expected.

anti-CLIM2 antibody (Santa Cruz sc-365074) - Our lab has demonstrated ChIP-seq signal loss upon depletion of LDB1

Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s) The G1E-ER4 cell line was a gift from the Mitchell J Weiss laboratory at St. Jude Children's Hospital. The Drosophila Schneider
2 (S2) cell line was purchased from Gibco (R69007).

Authentication We regularly confirm that these cells can be induced to undergo terminal erythroid differentiation.
Mycoplasma contamination G1E-ER4 cells have been tested to be negative for Mycoplasma.

Commonly misidentified lines  No commonly misidentified lines were used.
(See ICLAC register)




Plants

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor
was applied.

Authentication Describe-any-atithentication-procedtres foreach seed stock- tised-ornovel genotype generated—Describe-any-experiments-tsed-to
assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.

Data deposition

|Z Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE247254
May remain private before publication.

Files in database submission YYlaid_async_untreated.mcool
YYlaid_async_auxin.mcool
YYlaid_async_untreated_compartmentEV1.bw
YYlaid_async_auxin_compartmentEV1.bw
YYlaid_async_untreated_log2insulationscore.bw
YYlaid_async_auxin_log2insulationscore.bw
YYlaid_async_merged_boundaries.bed
YYlaid_async_merged_domains.bedpe
YYlaid_async_merged_loops.bedpe
YYlaid_mgl_untreated.mcool
YYlaid_mgl_auxin.mcool
YYlaid_mgl_compartmentEV1_untreated.bw
YYlaid_mgl_compartmentEV1_auxin.bw
YYlaid_mgl_untreated_log2insulationscore.bw
YYlaid_mgl_auxin_log2insulationscore.bw
YYlaid_mgl_merged_boundaries.bed
YYlaid_mgl_merged_domains.bedpe
YYlaid_midgl_merged_loops.bedpe
YYlaid_async_untreated_RAD21_chip.bw
YYlaid_async_untreated_YY1_chip.bw
YYlaid_async_untreated_CTCF_chip.bw
YYlaid_async_auxin_YY1_chip.bw
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YY1_midG1_chip.bw
YY1_earlyG1_chip.bw
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YY1_lateG1_chip.bw
YY1_prometa_chip.bw
YYlaid_async_untreated_RAD21_peaks.bed
YYlaid_async_untreated_CTCF_peaks.bed
YYlaid_async_untreated_YY1_peaks.bed
YYlaid_async_auxin_YY1_peaks.bed
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YYlaid_async_auxin_RAD21_peaks.bed
YYlaid_async_untreated_H3K27ac_peaks.bed
YY1_prometa-emergent_peaks.bed
YY1_lategl-emergent_peaks.bed
YY1_earlygl-emergent_peaks.bed
YY1_anatelo-emergent_peaks.bed
YY1_midgl-emergent_peaks.bed
YYlaid_asyn_auxin_Pol2_chip.bw
YYlaid_asyn_untreated_Pol2_chip.bw
YYlaid_midG1_auxin_Pol2_chip.bw
YYlaid_earlyG1_auxin_Pol2_chip.bw
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3823 S1_R1_001.fastq.gz

3824 _S6_L001_R1_001.fastq.gz
3824 _S2_R1_001.fastq.gz

3825 _S7_L001_R1_001.fastq.gz
3825 _S3_R1_001.fastqg.gz

3826_S8 L001_R1_001.fastq.gz
3826_S4 R1_001.fastq.gz
4057_S3_R1_001.fastq.gz

4058_S4 R1_001.fastq.gz
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4056_S2_R1_001.fastq.gz
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3907_S7_R1_001.fastqg.gz
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Methodology

Replicates

Sequencing depth

For CTCF, RAD21, LDB1, and H3K27ac ChIP-seq, we performed 2 biological replicates per condition.

For YY1 and Polll ChIP-seq, we performed 3 biological replicates per condition.

For YY1, we also performed 2 additional biological replicates per condition using an alternative antibody (anti-YY1 Bethyl A302-779A).

See Supplemental Table 5 for Micro-C 2x50bp paired-end sequencing statistics.
All ChIP-seq reads were 2x50bp paired-end sequenced, except for H3K27ac ChIP-segs, which were single-end 1x75bp.

ChIP-seq sample,sequenced_reads,mapped_deduplicated_reads
YYlaid_async_untreated_YY1_ChIPseq_Rep1,31708932,17683904
YYlaid_async_untreated_CTCF_ChIPseq_Rep1,23255892,15675228
YYlaid_async_untreated_RAD21_ChIPseq_Rep1,30905683,20011669
YYlaid_async_auxin_YY1_ChlPseq_Rep1,31774508,18991887
YYlaid_async_auxin_CTCF_ChIPseq_Rep1,36596809,23976395
YYlaid_async_auxin_RAD21_ChlPseq_Rep1,30233955,18440797
YYlaid_async_untreated_YY1_ChIPseq_Rep2,33579260,18537082
YYlaid_async_untreated_CTCF_ChIPseq_Rep2,35330260,21715806
YYlaid_async_untreated_RAD21_ChIPseq_Rep2,31316107,18151465
YYlaid_async_auxin_YY1_ChlPseq_Rep2,29478394,15518274
YYlaid_async_auxin_CTCF_ChIPseq_Rep2,36878513,22942777
YYlaid_async_auxin_RAD21_ChlPseq_Rep2,46935163,26720516
YYlaid_async_untreated_YY1_ ChIPseq_Rep3,45421595,23728197
YYlaid_async_auxin_YY1_ChlPseq_Rep3,44374460,14435171
YYlaid_async_untreated_Pol2_ChlIPseq_rep1,24065192,13870969
YYlaid_async_auxin_Pol2_ChlIPseq_rep1,32464042,14091255
YYlaid_async_untreated_Pol2_ChlIPseq_rep2,45405201,26289681
YYlaid_async_auxin_Pol2_ChIPseq_rep2,44945201,25996449
YYlaid_async_untreated_Pol2_ChlIPseq_rep3,45073172,27206634
YYlaid_async_auxin_Pol2_ChlIPseq_rep3,51114574,29215935
YYlaid_earlyG1_untreated_Pol2_ChlPseq_rep3,40460549,14851948
YYlaid_midG1_untreated_Pol2_ChIPseq_rep3,35806557,17500651
YYlaid_lateG1_untreated_Pol2_ChlPseq_rep3,51639740,26696956
YYlaid_earlyG1_auxin_Pol2_ChlIPseq_rep3,47528690,22273202
YYlaid_midG1_auxin_Pol2_ChlPseq_rep3,55236800,23218785
YYlaid_lateG1_auxin_Pol2_ChlPseq_rep3,42691977,17327835
YYlaid_earlyG1_untreated_Pol2_ChlPseq_rep1,34490764,17203787
YYlaid_earlyG1_auxin_Pol2_ChlPseq_rep1,34398194,18091012
YYlaid_midG1_untreated_Pol2_ChIPseq_rep1,38570288,19906721
YYlaid_midG1_auxin_Pol2_ChlPseq_rep1,30924361,15938618
YYlaid_lateG1_untreated_Pol2_ChlPseq_rep1,34951633,20325376
YYlaid_lateG1_auxin_Pol2_ChlPseq_rep1,35214595,18186245
YYlaid_earlyG1_untreated_Pol2_ChlPseq_rep2,36781770,21193731
YYlaid_earlyG1_auxin_Pol2_ChlPseq_rep2,36212697,17977055
YYlaid_midG1_untreated_Pol2_ChIPseq_rep2,35932573,19460955
YYlaid_midG1_auxin_Pol2_ChlPseq_rep2,32751229,18413306
YYlaid_lateG1_untreated_Pol2_ChlPseq_rep2,29116933,10120717
YYlaid_lateG1_auxin_Pol2_ChlPseq_rep2,39113671,21772230
YYlaid_async_untreated_H3K27ac_ChlPseq_rep1,36902425,22107128
YYlaid_async_untreated_H3K27ac_ChlPseq_rep2,41581866,24953643
YYlaid_async_auxin_YY1b_ChlPseq_rep1,26552375,15552245
YYlaid_async_untreated_YY1lb_ChlPseq_rep1,33543115,20427465
YYlaid_async_untreated_YY1lb_ChlPseq_rep2,25458102,16115553
YYlaid_async_auxin_YY1b_ChIPseq_rep2,28285884,16323106
YYlaid_async_untreated_input,36156059,22467681
YYlaid_async_auxin_input,36301024,22958344
YYlaid_earlyG1_auxin_input,42398692,25803558
YYlaid_lateG1_untreated_input,37399512,23116254
YYlaid_midG1_auxin_input,39118878,24163368
YYlaid_lateG1_auxin_input,50962037,30265398
YYlaid_earlyG1_untreated_input,27806204,17736556
YYlaid_midG1_untreated_input,35778300,21075069
G1E-ER4_earlyG1_YY1_ChIPseq_rep1,47049842,16859931
G1E-ER4_midG1_YY1_ChIPseq_rep1,49995943,11431247
G1E-ER4_lateG1_YY1_ChIPseq_rep1,33457047,11525512
G1E-ER4_prometa_YY1_ChIPseq_rep1,26655010,1525786
G1E-ER4_anatelo_YY1_ChIPseq_rep1,40494016,8951001
G1E-ER4_prometa_YY1_ChIPseq_rep2,27741815,3989064
G1E-ER4_anatelo_YY1_ChIPseq_rep2,32670126,5843966
G1E-ER4_earlyG1_YY1_ChlPseq_rep2,22368100,5344474
G1E-ER4_midG1_YY1_ChIPseq_rep2,24522139,7193245
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ChlP-seq

YYlaid_async_untreated_LDB1_peaks.bed
YYlaid_async_auxin_H3K27ac_peaks.bed
YYlaid_async_repl_untreated_TTseq_spikenormed_for.bw
YYlaid_async_repl_auxin_TTseq_spikenormed_for.bw
YYlaid_async_rep2_auxin_TTseq_spikenormed_for.bw
YYlaid_async_rep2_untreated_TTseq_spikenormed_for.bw
YYlaid_async_rep3_untreated_TTseq_spikenormed_rev.bw
YYlaid_async_rep3_auxin_TTseq_spikenormed_rev.bw
YYlaid_async_rep2_untreated_TTseq_spikenormed_rev.bw
YYlaid_async_repl_untreated_TTseq_spikenormed_rev.bw
YYlaid_async_rep3_auxin_TTseq_spikenormed_for.bw
YYlaid_async_rep3_untreated_TTseq_spikenormed_for.bw
YYlaid_async_repl_auxin_TTseq_spikenormed_rev.bw
YYlaid_async_rep2_auxin_TTseq_spikenormed_rev.bw
YYlaid_ttseq_spikein_counts_htseq.txt
YYlaid_ttseq_sample_counts_htseq.txt
4641_S11_R1_001.fastq.gz

4643_S13_R1_001.fastqg.gz

4645_S15_R1_001.fastq.gz

4647_S17_R1_001.fastq.gz

4509_S13_R1_001.fastq.gz

4510_S14_R1_001.fastq.gz

4629_S7_R1_001.fastq.gz

4630_S8_R1_001.fastq.gz

3669_S14_L001 R1_001.fastq.gz
3660_S5_LOO1_R1_001.fastq.gz
4786_30Mreads_R1.fastg.gz
4787_30Mreads_R1.fastg.gz
4788_30Mreads_R1.fastg.gz
4789_30Mreads_R1.fastg.gz
4790_30Mreads_R1.fastg.gz
4791_30Mreads_R1.fastg.gz
4792_30Mreads_R1.fastg.gz
4793_30Mreads_R1.fastg.gz
4794_30Mreads_R1.fastg.gz
4795_30Mreads_R1.fastg.gz
4796_30Mreads_R1.fastg.gz
4797_30Mreads_R1.fastg.gz
4641_S11_R2_001.fastq.gz

4643_S13_R2_001.fastq.gz

4645_S15_R2_001.fastq.gz

4647_S17_R2_001.fastq.gz

4509_S13_R2_001.fastq.gz

4510_S14_R2_001.fastq.gz

4629_S7_R2_001.fastq.gz

4630_S8_R2_001.fastq.gz

4786_30Mreads_R2.fastqg.gz
4787_30Mreads_R2.fastqg.gz
4788_30Mreads_R2.fastqg.gz
4789_30Mreads_R2.fastqg.gz
4790_30Mreads_R2.fastqg.gz
4791_30Mreads_R2.fastqg.gz
4792_30Mreads_R2.fastqg.gz
4793_30Mreads_R2.fastqg.gz
4794_30Mreads_R2.fastqg.gz
4795_30Mreads_R2.fastqg.gz
4796_30Mreads_R2.fastqg.gz
4797_30Mreads_R2.fastqg.gz

4956_S1_R1_001.fastq.gz

4956_S1_R2_001.fastq.gz

4957_S2_R1_001.fastq.gz

4957_S2_R2_001.fastq.gz

4960_S1_R1_001.fastq.gz

4960_S1_R2_001.fastq.gz

4961_S2_R1_001.fastq.gz

4961_S2_R2_001.fastq.gz

4969_S6_R1_001.fastq.gz

4969_S6_R2_001.fastq.gz
5_TT_YY1_A-5min_0531.merged_R1_001.fastq.gz
5_TT_YY1_A-5min_0531.merged_R2_001.fastq.gz
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Genome browser session None
(e.g. UCSC)




G1E-ER4_lateG1_YY1_ChlIPseq_rep2,22815444,10514914
G1E-ER4_prometa_YY1_ChlPseq_rep3,6336297,2327793
G1E-ER4_anatelo_YY1_ChIPseq_rep3,36931320,7095065
G1E-ER4_earlygl_YY1_ChlIPseq_rep3,41243382,9376470
G1E-ER4_midgl_YY1_ChlIPseq_rep3,32074426,9124069
G1E-ER4_lategl_YY1_ChlIPseq_rep3,32402236,11386300
G1E-ER4_async_YY1_ChlPseq_rep1,32135048,12384087
G1E-ER4_async_YY1_ChlPseq_rep2,34805206,8174728
YYlaid_async_auxin_H3K27ac_Rep1,40252839, 23754799
YYlaid_async_auxin_H3K27ac_Rep2,43350924, 24637574
YYlaid_async_untreated_LDB1_rep1,28925523, 16854524
YYlaid_async_untreated_LDB1_rep2,27098559, 15243232
YYlaid_async_auxin_LDB1_rep1,26829496, 15617012
YYlaid_async_auxin_LDB1_rep2,23895232, 13888277
CTCFaid_async_untreated_YY1_rep1,18415828, 11607837
CTCFaid_async_auxin_YY1_rep1,27004770, 15901528
CTCFaid_async_untreated_YY1_rep2,33562067, 19519850
CTCFaid_async_auxin_YY1_rep2,33923367, 18998971
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Antibodies anti-Pol Il Rpb1 NTD D8L4Y (Cell Signaling 14958), Dilution: 10uL/ChIP
anti-YY1 (Active Motif 61779), Dilution: 10ug/ChlIP
anti-YY1 (Bethyl A302-779A), Dilution: 10ug/ChIP
anti-RAD21 (Abcam ab992), Dilution: 10ug/ChIP
anti-CTCF (Millipore 07-729), Dilution: 10ul/ChIP
anti-H3K27ac (Active Motif 39133), Dilution: 10ug/ChIP
anti-CLIM2 antibody (Santa Cruz sc-365074), Dilution: 10ug/ChIP

Peak calling parameters = We called narrow peaks for each replicate using macs2 (v2.2.7) callpeak with a condition-matched input file and peak-calling
threshold of q=0.05.

Data quality (1) Sequencing quality was assessed with FastQC (v0.11.9)
(2) Prior to peak calling, reads were de-duplicated and alignments with MAPQ < 20 were filtered out.
(3) Correlation among peak calls was assessed for replicates.
(4) Peaks of RAD21 and CTCF were largely overlapping. Motif analysis revealed underlying YY1 and CTCF motifs at peaks, as expected.
(5) Pol Il signal was located at expected genomic regions (TSS, gene bodies).

Software For ChIP-seq data processing and analysis, we used bowtie2 (v2.2.5), SAMtools (v1.14), deeptools (v3.5.1), macs2 (v2.2.7), DiffBind
(v3.5), pybedtools (0.8.2), and DESeq2 (v1.32.0), homer (v4.11.1).

Flow Cytometry

Plots
Confirm that:
The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).
|X| All plots are contour plots with outliers or pseudocolor plots.

|X| A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation See Methods for detailed description of sample preparation. Briefly, G1E-ER4 cells were treated with nocodazole to
synchronize them in prometaphase. To enrich for cells in ana/telophase, early G1, mid G1, and late G1, arrested cells were
washed, resuspended in nocodazole-free media and released from prometaphase for 0.5h, 1h, 2h, and 4h. At each timepoint,
cells were harvested, cross-linked, and stained for cell cycle markers.

Instrument Beckman Coulter Moflo Astrios EQ

Software Flow plots were generated using FlowJo v10.8.1.

Cell population abundance We typically obtained > 95% viable cells based on FSC-A and SSC-A.

Gating strategy Prometaphase samples were sorted based on positive pMPM2, positive mCherry-MD, and 4N DAPI signal. Ana/telophase

samples were sorted based on reduced mCherry-MD and 4N DAPI signal. Early G1, mid G1, and late G1 samples were sorted
based on negative mCherry-MD and 2N DAPI signal.

|X| Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.






