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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

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 and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

ChIP-seq

Data deposition

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.

Group sizes were based on our past maturation studies (Guo and VanDusen et al. 2017. Circ. Research., Guo et al. 2018. Nat. Comms.), in
which we show the selected sizes to be sufficient to detect statistically significant differences between groups at moderate and larger
biological effect sizes.

CRISPR screen samples #6, 10, 17, 18, and 30 were excluded for failing to pass our quality control criteria, as described in Supplemental Fig. 2.
Excluded samples had poor library coverage, or in the case of sample #18, clustered incorrectly.

At least three biological replicates were used for each experiment. 11 YFP+ replicates and 14 input control replicates were utilized for the
CRISPR screen. The top ten screen hits were individually validated. Seven of the ten robustly validated, while two additional candidates
demonstrated weak validation. One candidate was a false positive. We discuss these results in the text.

Mice were randomly allocated into experimental groups.

Investigators were blinded to group allocation during data collection and analysis.

Sarcomeric alpha actinin (Abcam ab9465), CAV3 (Life Technologies PA1066), NPPA (Abgent AP8534A), H2Bub1 (Cell Signaling 5546),
GAPDH (Santa Cruz SC-25778), H3K4me3 (Active Motif 39159), H3K36me3 (Cell Signaling 4909S).

H2Bub1 - Depleted in Rnf20/40 Cas-KO and RNF20flox KO. ChIP-seq signal marks genes in pattern consistent with previous reports.

H3K4me3 - ChIP-seq signal marks active gene TSS's as previously reported.

H3K36me3 - ChIP-seq signal marks gene bodies of actively transcribed genes in manner consistent with previous reports.

NPPA - Immunostaining and western blot shows increased expression during heart failure, consistent with reports of NPPA
expression.

CAV3 - Immunostaining shows strong signal at T-tubules, consistent with previous reports.
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Data access links
May remain private before publication.

Files in database submission

To review GEO accession GSE139975:

Go to https://urldefense.com/v3/__https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE139975__;!!
NZvER7FxgEiBAiR_!7_coAn07inRYtfZKQPa9jFc52VUd4Ksk_ytTY1Le7BJq83at0VXXoehOjXGJ81MkV2t9CskBNSCLbjc$

Enter token ejydikkmjzezdip into the box

Raw fastq files:

GSM4150667 Screen-S01-input

GSM4150668 Screen-S02-YFP

GSM4150669 Screen-S03-input

GSM4150670 Screen-S04-YFP

GSM4150671 Screen-S05-input

GSM4150672 Screen-S06-YFP

GSM4150673 Screen-S07-input

GSM4150674 Screen-S08-YFP

GSM4150675 Screen-S09-input

GSM4150676 Screen-S10-YFP

GSM4150677 Screen-S11-input

GSM4150678 Screen-S12-YFP

GSM4150679 Screen-S13-input

GSM4150680 Screen-S14-YFP

GSM4150681 Screen-S15-input

GSM4150682 Screen-S16-YFP

GSM4150683 Screen-S17-input

GSM4150684 Screen-S18-YFP

GSM4150685 Screen-S19-input

GSM4150686 Screen-S20-YFP

GSM4150687 Screen-S21-input

GSM4150688 Screen-S22-YFP

GSM4150689 Screen-S23-input

GSM4150690 Screen-S24-YFP

GSM4150691 Screen-S25-input

GSM4150692 Screen-S26-YFP

GSM4150693 Screen-S27-input

GSM4150694 Screen-S28-YFP

GSM4150695 Screen-S29-input

GSM4150696 Screen-S30-YFP

GSM4150697 RNF20/40-Control-S01

GSM4150698 RNF20/40-Control-S02

GSM4150699 RNF20/40-Control-S03

GSM4150700 RNF20/40-Control-S04

GSM4150701 RNF20/40-Control-S05

GSM4150702 RNF20/40-KO-S06

GSM4150703 RNF20/40-KO-S07

GSM4150704 RNF20/40-KO-S08

GSM4150705 RNF20/40-KO-S09

GSM4150706 RNF20/40-KO-S10

GSM4150707 GATA4/6-KO-S01

GSM4150708 GATA4/6-KO-S02

GSM4150709 GATA4/6-KO-S03

GSM4150710 GATA4/6-Control-S04

GSM4150711 GATA4/6-Control-S05

GSM4150712 GATA4/6-Control-S06

GSM4150713 H2Bub1-Input-P1-1

GSM4150714 H2Bub1-ChIP-P1-1

GSM4150715 H2Bub1-Input-P1-2

GSM4150716 H2Bub1-ChIP-P1-2

GSM4150717 H2Bub1-Input-P28-1

GSM4150718 H2Bub1-ChIP-P28-1

GSM4150719 H2Bub1-Input-P28-2

GSM4150720 H2Bub1-ChIP-P28-2

GSM5261295 H3K4me3_P7KO-1_ChIP

GSM5261296 H3K4me3_P7KO-1_Input

GSM5261297 H3K4me3_P7KO-2_ChIP

GSM5261298 H3K4me3_P7KO-2_Input

GSM5261299 H3K4me3_P7Wt-1_ChIP

GSM5261300 H3K4me3_P7Wt-1_Input

GSM5261301 H3K4me3_P7Wt-2_ChIP

GSM5261302 H3K4me3_P7Wt-2_Input



4

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

Genome browser session
(e.g. UCSC)

Methodology

Replicates

Sequencing depth

Antibodies

Peak calling parameters

Data quality

Software

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).

All plots are contour plots with outliers or pseudocolor plots.

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

Methodology

Sample preparation

Instrument

Software

GSM5261303 H3K36me3_P7KO-1_ChIP

GSM5261304 H3K36me3_P7KO-1_Input

GSM5261305 H3K36me3_P7KO-2_ChIP

GSM5261306 H3K36me3_P7KO-2_Input

GSM5261307 H3K36me3_P7Wt-1_ChIP

GSM5261308 H3K36me3_P7Wt-1_Input

GSM5261309 H3K36me3_P7Wt-2_ChIP

GSM5261310 H3K36me3_P7Wt-2_Input

Processed data files:

GSE139975_GATA_RNA-seq.txt

GSE139975_H2Bub1_ChIP-seq.txt

GSE139975_H3K36me3_ChIP-seq.txt

GSE139975_H3K4me3_ChIP-seq.txt

GSE139975_RNF_RNA-seq.txt

GSE139975_screen_gRNA.txt

GSE139975_screen_gene.txt

Bigwig files for all ChIP-seq samples:

GSE139975_RAW.tar

Provide a link to an anonymized genome browser session for "Initial submission" and "Revised version" documents only, to 
enable peer review.  Write "no longer applicable" for "Final submission" documents.

14 input control samples and 11 YFP(+) CRISPR screen samples passed our quality control criteria, as described in SuppFig-02. These
samples had appropriate gRNA distribution and clustered into separate input and YFP(+) groups (Fig-01). Two biological replicates
were used for each group in each ChIP-seq experiment. Replicate correlations were high for all groups (Fig-06, SuppFig-07). Three
biological replicates were used for each group in the P0/P28 cardiomyocyte RNA-seq experiment (SuppFig-06), while five biological
replicates were used for each group in the Cas-RNF20/40 KO RNA-seq experiment (Fig-04). PCA analyses showed distinct and
consistent molecular signatures for each group.

Single end sequencing was used for all experiments. The 25 CRISPR screen samples had an average sequencing depth of 4.8M reads.
ChIP-seq and RNA-seq samples had >20M reads.

Describe the antibodies used for the ChIP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot 
number.

N/A

ChIP-signal was quantified at each gene body as described in the methods (no peaks were called). As correlations between replicates
were high (see above), the average RPKM normalized signal at each gene was used in analyses.

Adapters were trimmed from the 5' end of reads, and the 3' end was trimmed by quality score (bases scoring < 28 removed) using
Trimmomatic/v0.36. Trimmed reads were aligned to mm10 using Bowtie2/v2.3.4.3. Indexed Bam files were generated using
Samtools/v1.9. Bigwig files were generated using Deeptools/v3.0.2. Reads at gene bodies were quantified using Bedtools/v2.27.1.

CMs were dissociated by retrograde collagenase perfusion. CMs were enriched by centrifugation at 20g for 5 minutes, and
then resuspended in PBS for sorting.

Sorting was performed at the DANA Farber Cancer Center flow cytometry core on an Aria II cell sorter with 100 µm nozzle,
510/21 bandpass filter for GFP, 550/30 bandpass filter for YFP, and 525 longpass dichroic filter to split GFP and YFP signals.

.fcs files were analyzed with FlowJo.




