Bioinformatics analysis of CUT&Tag data.
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Sequencing 
The clustering of the index-coded samples was performed on a cBot Cluster Generation System using TruSeq PE Cluster Kit v3-cBot-HS (Illumina)according to the manufacturer’s instructions. The library preparations weresequenced on Illumina Novaseq platform at Tianjin Novogene Bioinformatic Technology Co., Ltd.(Beijing, China)and 150 bp paired-end reads were generated 
Quality control for raw data 
Raw data (raw reads) of fastq format were firstly processed using fastp (v 0.20.0). In this step, clean data (clean reads) were obtained by removing reads containing adapter, reads containing ploy-N and low-quality reads from raw data. At the same time, Q20, Q30 and GC content of the clean data were calculated. All the downstream analyses were based on the clean data. 
Mapping 
Reference genome and gene annotation files were downloaded from genome website directly. Index of the reference genome was built using BWA (v 0.7.12) and clean reads were aligned to the reference genome using BWA mem -k 32 -T 30 -t 4 -M. These reads were then filtered for high quality (MAPQ ≥ 13), Only uniquely mapped reads were used for further analysis. 
Peak calling 
All peak calling was performed with MACS2 (v 2.1.0) using ‘macs2 -q 0.05 -f AUTO --call- summits --nomodel --shift -100 --extsize 200 --keep-dup all’. By default, peaks with q-value threshold of 0.05 was used for all data sets. 
Motif analysis 
Peaks were adjusted to the same size (500 bp) centered peak summits and motif discoveries of these loci sequences were performed using findMotifsGenome.pl program in HOMER (v 4.9.1) software with‘-len 8,10,12,14 -gc -size given -homer2 -dumpFasta’. 
Peak annotation 
The position of peak summit around transcript start sites of genes can predict the interaction sites between protein andgene. ChIPseeker was used to retrieve the nearest genes around the peak and annotate genomic region of the peak. Peak-related genes can be confirmed by ChIPseeker, and then Gene Ontology (GO) enrichment analysis was performed to identify the function enrichment results. GO enrichment analysis was implemented by the GOseq R package, in which gene length bias was corrected. GO terms with corrected P-value less than 0.05 were considered significantly enriched by peak-related genes. KEGG is a database resource for understanding high-level functions and utilities of the biological system, such as the cell, the organism and the ecosystem, from molecular-level information, especially large-scale molecular datasets generated by genome sequencing and other high-throughput experimental technologies (http://www.genome.jp/kegg/). We used KOBAS software to test the statistical enrichment of peak related genes in KEGG pathways. 
Different peak analysis 
Peaks of different groups were merged using‘bedtools merge’.We caltulated the mean RPM of each group in the merge peak. Only peaks with fold change of RPM more than 2 were considered as differential peaks. Genes associated with different peaks were identified using ChIPseeker. 
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