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RNA-seq and ChIP-seq data generated in this study have been deposited in Gene Expression Omnibus (GEO) under accession number GSE146800 ([https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE146800]). Published datasets are available from Li et al. (GSE97805 [https://www.ncbi.nlm.nih.gov/geo/query/
acc.cgi?acc= GSE97805]), Beccari et al. (GSE113885, [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc= GSE113885])), van Mierlo et al. (GSE101675, [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc= GSE101675]), Wang et al. (GSE97778, [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc= GSE97778]), Liu et al.
(GSE73952, [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc= GSE73952]) and Morey et al. (GEO GSE42466, [https://www.ncbi.nlm.nih.gov/geo/query/
acc.cgi?acc=GSE42466]). Source data are provided with this paper.

Sample sizes were chosen based on reproducibility standards of prior published studies. Specifically, 3 biological replicates were performed
for RNA-seq experiments in ES cells. 2 biological replicates were performed per sample for ChIP-seq. At least 2 replicates were performed per
condition for western blots. For embryo RNA-seq, 3 replicates of mutants and controls were collected from 2 separate litters for a total of 6
biological replicates. Replicate number was selected for RNA-seq statistical power ($n = 3) and to ensure biological replication between
separate litters. Litter-matched control/mutant pairs were used to minimize biological variability.

1 biological replicate was excluded from the RNA-seq analysis (8h Usp9x-high ES cells) due to insufficient sequencing depth for quantitative
analysis.

All experiments were replicated a minimum of 2 times, with 3 replicates for RNA-seq experiments and other quantitative analyses. All
attempts at reproduction were successful within the reported level of variation. For biochemistry experiments with 2 replicates, orthogonal
experiments with independent cell lines were used to test reproducibility of results.

For in vitro experiments, control (no-auxin) and treatment (+ auxin) were derived from the same plate of cells to minimize deviation in tissue
culture prior to the experiment. No randomization was required for design of in vivo experiments, where mice differed by genotype (Cre+/
Usp9x-mutant vs Cre-/Usp9x-fl) rather than treatment or exposure.

Investigators were not blinded to the identity of samples to ensure appropriate data collection and because experiments are quantitative in
nature, not readily subject to investigator bias. To ensure consistent experimental conditions, all control and treatment samples were
processed in parallel.
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Ethics oversight

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

rabbit anti-Usp9x (Bethyl Laboratories, A301-351A) - 1:2000 for WB, 1 #g for co-IP

rabbit anti-H3K27me3 (CST #9733) - 1:1000 for WB, 2.5 #g for ChIP-seq

rabbit anti-Suz12 (clone D39F6, C ST #3737) - 1:1000 for WB, 1:50 for IP

rabbit anti-Ezh2 ((D2C9) XP CST #5246) - 1:2000 for WB, 1:300 for IP

rabbit anti-"-actin (Abcam ab8227) - 1:1000 for WB

rabbit anti-H3 (Abcam ab1791) - <1:3000 for WB

rabbit anti-Nanog (CST #4903) - 1:1000 for WB

rabbit anti-Oct4 (Santa Cruz SC-9081) - 1:1000 for WB

mouse anti-HA (Abcam ab9110) - 2.5 #g for HA-Ub IP

rabbit IgG (Millipore CS200581) - 1:50 for IP

mouse anti-Flag (Sigma F1804) - 1:1000 for WB

mouse anti-Gapdh (Millipore MAB-374) - 1:2000 for WB

Flag M2-bound magnetic agarose beads (Sigma)

GFP-Trap beads (ChromoTek)

All antibodies used are commercially available and were used according to manufacturer's instructions. Information about usage,
validation, and citations are accessible at the product pages:

Usp9x: https://www.bethyl.com/product/A301-351A and response to AID knockdown (Fig. 1a, Supplementary Fig. 1a,b).

H3K27me3: https://www.cellsignal.com/products/primary-antibodies/tri-methyl-histone-h3-lys27-c36b11-rabbit-mab/9733

Suz12: https://www.cellsignal.com/products/primary-antibodies/suz12-d39f6-xp-rabbit-mab/3737

Ezh2: https://www.cellsignal.com/products/primary-antibodies/ezh2-d2c9-xp-rabbit-mab/5246

"-actin: https://www.abcam.com/beta-actin-antibody-ab8227.html

H3: https://www.abcam.com/histone-h3-antibody-nuclear-loading-control-and-chip-grade-ab1791.html

Nanog: https://www.cellsignal.com/products/primary-antibodies/nanog-d73g4-xp-rabbit-mab/4903

Oct4: http://datasheets.scbt.com/sc-9081.pdf

HA: https://www.abcam.com/ha-tag-antibody-chip-grade-ab9110.html

IgG: https://www.emdmillipore.com/US/en/product/Normal-Rabbit-IgG,MM_NF-12-370

Flag M2: https://www.sigmaaldrich.com/catalog/product/sigma/f1804?lang=en&region=US

Gapdh: https://www.emdmillipore.com/US/en/product/Anti-Glyceraldehyde-3-Phosphate-Dehydrogenase-Antibody-
clone-6C5,MM_NF-MAB374

GFP-trap: https://www.chromotek.com/products/detail/product-detail/gfp-trap/

Low-passage OsTir1 ES cells were a gift of Elphege Nora and Benoit Bruneau and were used to generate Usp9x-targeted cell
lines. HEK293T cells were obtained from ATCC.

Cell lines were validated by PCR, immunofluorescence, immunoprecipitation for GFP and/or Flag tags, and flow cytometry for
GFP response to auxin.

Cell lines tested negative for mycoplasma contamination by PCR-based testing.

No commonly misidentified cell lines were used in this study.

Usp9xfl/fl females were maintained as homozygotes on a C57BL/6 background by crossing Usp9xfl/fl and Usp9xfl/Y mice20.
Heterozygous male Sox2-Cre mice were obtained from Jackson Laboratories (JAX stock #008454) and bred with Cre-negative females
to maintain a stock of heterozygous males 63. All mice were housed at 65-75! with 40-60% humidity, maintained on a 12h light/dark
cycle and provided with food and water ad libitum in individually ventilated units (Techniplast) in specific pathogen-free facilities at
The Center for Phenogenomics, Toronto.

This study did not involve wild animals.

This study did not involved any samples collected in the field.

Experiments were performed according to the Animals for Research Act of Ontario and the Guidelines of the Canadian Council on
Animal Care. Animal Care Committee reviewed and approved all procedures conducted on animals at The Center for Phenogenomics,
Toronto (Protocol 22-0331).




