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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.

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
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Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

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

Juicer v1.7.6, Juicebox v1.8.8.8 and 3D-DNA v180114. (https://github.com/aidenlab/juicer)

(~/myJuicerDir/juicer/misc/generate_site_positions.py MboI draft draft.fa &

./scripts/juicer.sh -s MboI -g gennome -z references/genome.fa -y restriction_sites/genome_MboI.txt -p genome.sizes -D /data/myJuicerDir/
genome -t 20

/data/software/myJuicerDir/3d-dna/run-asm-pipeline.sh ../../references/genome.fa ../merged_nodups.txt)

Genome quality assessments:

BUSCO v5.4.6 (https://anaconda.org/bioconda/busco)

(run_BUSCO.py -i assembly.fasta -o assembly_embryophyta_odb10.busco.out -l embryophyta_odb10 -m genome -c 20)

LTR_retriever v2.9.0 (https://github.com/oushujun/LTR_retriever/releases)

(ltrharvest -db genome.fa -index genome.fa -mintsd 4 - maxtsd 6 -motif TGCA -motifmis 1 -similar 85 -vic 10 -seed 20 &&

LTR_FINDER -seq genome.fa -threads 10 -size 1000000 -time 300 -D 15000 -d 1000 -L 7000 -l 100 -p 20 -C -M 0.85

cat genome.fa.harvest.scn genome.fa.finder.scn > genome.fa.rawLTR.scn

LTR_retriever -genome genome.fa -inharvest genome.fa.rawLTR.scn -threads 10)

Merqury v1.3 (https://github.com/marbl/merqury)

(meryl k=21 count output read1.meryl read2.fastq.gz

meryl union-sum output genome.meryl read*.meryl

merqury.sh read-db.meryl asm1.fasta out_prefix)

Inspector version1.2 (https://github.com/ChongLab/Inspector)

inspector.py -c contig.fa -r ccsreads.1.fastq ccsreads.2.fastq -o inspector_out --datatype hifi

CRAQ1.0.8 (https://github.com/JiaoLaboratory/CRAQ)

craq -g assembly.fa -sms SMS.fa.gz -ngs NGS_R1.fa.gz,NGS_R2.fa.gz -x map-hifi

Genome comparation:

SyRI v1.5 (https://github.com/schneebergerlab/syri)

(syri -r refgenome -q querygenome -d delta -nc 20 )

Nucmer v4.0.0beta2 (https://github.com/mummer4/mummer)

(nucmer ref.fa query.fa --mum -l 65 -c 200)

Genome assessment metrics plotting: pycircos (python 3.7later) (https://github.com/JiaoLaboratory/CRAQ)

(CRAQcircos.py --genome_size genome.size --genome_error_loc CRE_CSE.loc --genome_score regional.AQI.bdg)

The human reference assembly (GRCh38) is download at https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_000001405.26/ . Repeat regions were randomly
selected from the repeat database of hg38 (hgdownload.soe.ucsc.edu/hubs/RepeatBrowser2020/hg38/hg38_2020_rmsk.bed). The generated hg38_sim1 and
hg38_sim2 genome sequences have been deposited in the zenodo database under accession code https://doi.org/10.5281/zenodo.8383281. The other genome
assembly data used in this study were downloaded from their corresponding databases, and the links are listed in Supplemental Data 1.
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