Table S1  The version and key paramters used in this study

	Item
	Tool
	Version
	Key parameter
	References or Download Link

	Assembly
	hifiasm
	0.25.0-r726
	--n-hap 2
	Cheng H, Concepcion GT, Feng X, Zhang H, Li H. Haplotype-resolved de novo assembly using phased assembly graphs with hifiasm. Nat Methods. 2021;18(2):170-175.

	Remove Redundancy
	purge_haplotigs
	v1.1.3
	-j 80 -s 80 -a 70
	Roach MJ, Schmidt SA, Borneman AR. Purge Haplotigs: allelic contig reassignment for third-gen diploid genome assemblies. BMC Bioinformatics. 2018;19(1):460.

	quality control
	fastp
	0.23.2
	-l 50
	Chen S, Zhou Y, Chen Y, Gu J. fastp: an ultra-fast all-in-one FASTQ preprocessor. Bioinformatics. 2018;34(17):i884-i890.

	
	FastQC
	0.11.3
	default
	Andrews, Simon, and A. FastQC. "A quality control tool for high throughput sequence data. 2010." (2015)

	Hi-C
	HiCUP
	v0.7.2
	--NM 3
	Wingett S, Ewels P, Furlan-Magaril M, et al. HiCUP: pipeline for mapping and processing Hi-C data. F1000Res. 2015;4:1310.

	
	Juicer
	1.6
	default
	Durand NC, Shamim MS, Machol I, et al. Juicer Provides a One-Click System for Analyzing Loop-Resolution Hi-C Experiments. Cell Syst. 2016;3(1):95-98.

	
	3d-DNA
	180,922
	-r 0
	https://github.com/theaidenlab/3d-dna

	
	HapHic
	1.0.2
	--NM 3
	Zeng X, Yi Z, Zhang X, et al. Chromosome-level scaffolding of haplotype-resolved assemblies using Hi-C data without reference genomes. Nat Plants. 2024;10(8):1184-1200.

	
	juicebox
	1.11.08
	default
	Durand NC, Robinson JT, Shamim MS, et al. Juicebox Provides a Visualization System for Hi-C Contact Maps with Unlimited Zoom.Cell Syst. 2016;3(1):99-101.

	Telomere extension sequence alignment
	minimap2
	2-2.24
	ont:-ax map-ont ccs:-ax map-hifi
	Li H. Minimap2: pairwise alignment for nucleotide sequences. Bioinformatics. 2018;34(18):3094-3100.

	
	medaka_consensus
	1.7.2
	-m r941_prom_fast_g507
	https://github.com/nanoporetech/medaka

	
	blastn
	2.11.0+
	-outfmt 7
	ftp://ftp.ncbi.nlm.nih.gov/blast/executables/blast+/LATEST/

	Patch hole
	TGS-GapCloser
	v1.2.0
	--min_nread 10
	Xu M, Guo L, Gu S, et al. TGS-GapCloser: A fast and accurate gap closer for large genomes with low coverage of error-prone long reads. Gigascience. 2020;9(9):giaa094.

	error correction
	Pilon
	1.23
	--fix all --changes
	Walker BJ, Abeel T, Shea T, et al. Pilon: an integrated tool for comprehensive microbial variant detection and genome assembly improvement. PLoS One. 2014;9(11):e112963.

	NT comparison
	Blastn
	2.11.0+
	-evalue 0.00001 -max_hsps 1
	Altschul SF, Gish W, Miller W, Myers EW, Lipman DJ. Basic local alignment search tool. J Mol Biol. 1990;215(3):403-410.

	Sequence Consistency Comparison
	bwa
	0.7.12-r1039
	-M
	Li H, Durbin R. Fast and accurate short read alignment with Burrows-Wheeler transform. Bioinformatics. 2009;25(14):1754-1760.

	
	minimap2
	2.24-r1122
	-ax map-map-ont/map-hifi
	Li H. Minimap2: pairwise alignment for nucleotide sequences. Bioinformatics. 2018;34(18):3094-3100.

	
	meryl
	1.4.1
	k=21
	Rhie A, Walenz BP, Koren S, Phillippy AM. Merqury: reference-free quality, completeness, and phasing assessment for genome assemblies. Genome Biol. 2020;21(1):245.

	Assessment of Conserved Gene Integrity
	BUSCO
	5.7.1
	--miniprot -m genome -f --offline
	Manni M, Berkeley MR, Seppey M, Simão FA, Zdobnov EM. BUSCO Update: Novel and Streamlined Workflows along with Broader and Deeper Phylogenetic Coverage for Scoring of Eukaryotic, Prokaryotic, and Viral Genomes. Mol Biol Evol. 2021;38(10):4647-4654.

	Accuracy and Heterozygosity Assessment
	Samtools
	1.17
	sort -m 1G
	Danecek P, Bonfield JK, Liddle J, et al. Twelve years of SAMtools and BCFtools. Gigascience. 2021;10(2):giab008.

	
	Picard
	2.25.6
	SortSam
	"Picard Toolkit." 2019. Broad Institute， GitHub Repository. https://broadinstitute.github.io/picard/; Broad Institute

	Identifying SNPs and InDel mutations
	GATK
	4.4.0.0
	MarkDuplicates --REMOVE_DUPLICATES TRUE
HaplotypeCaller --emit-ref-confidence GVCF
GenotypeGVCFs -OVI
SNP: SelectVariants -select-type SNP
SNP: VariantFiltration --filter-expression "QD < 2.0 || FS > 60.0 || MQ < 40.0 || MQRankSum< -12.5 || ReadPos RankSum < -8.0"
InDel: SelectVariants -select-type INDEL
InDel: VariantFiltration --filter-expression "QD < 2.0 || FS > 200.0 || ReadPosRankSum <-20.0"
SelectVariants --exclude-filtered
	"GATK Toolkit." 2019. Broad Institute， GitHub Repository. https://broadinstitute.github.io/picard/; Broad Institute


