Table S1: Database of some resources for genome assembly and annotation
	STEP
	TOOLS/PLATFORMS/WORKFLOWS
	WEBSITE OR SOURCE
	REFERENCE

	GENOME ASSEMBLY AND EVALUATION

	Raw reads quality evaluation
	Falco
	https://github.com/smithlabcode/falco
	(de Sena Brandine and Smith, 2019)

	
	FastQC
	http://www.bioinformatics.babraham.ac.uk/projects/fastqc/
	N/A

	
	FastQE
	https://github.com/fastqe/fastqe 
	N/A

	
	LongQC
	http://github.com/yfukasawa/LongQC
	(Fukasawa et al., 2020)

	
	NanoQC
	http://github.com/wdecoster/nanopack
	(De Coster et al., 2018)

	
	pycoQC
	http://github.com/a-slide/pycoQC
	(Leger and Leonardi, 2019)

	
	MultiQC
	http://multiqc.info/
	(Ewels et al., 2016)

	Pre-assembly reads profiling and correction
	Cutadapt
	http://cutadapt.readthedocs.io/en/stable/guide.html
	(Martin, 2011)

	
	Filtlong
	https://github.com/rrwick/Filtlong
	N/A

	
	FLASh
	http://ccb.jhu.edu/software/FLASH/
	(Magoč and Salzberg, 2011)

	
	GenomeScope2.0
	https://github.com/tbenavi1/genomescope2.0
	(Ranallo-Benavidez et al., 2020)

	
	Jellyfish
	https://github.com/alekseyzimin/Jellyfish
	(Marcais and Kingsford, 2011)

	
	LoRDEC
	http://www.atgc-montpellier.fr/lordec/
	(Salmela and Rivals, 2014)

	
	Meryl
	https://github.com/marbl/meryl
	N/A

	
	MUMmer
	https://github.com/mummer4/mummer
	(Marcais et al., 2018)

	
	Porechop
	https://github.com/rrwick/Porechop
	N/A

	
	Trimmomatic
	https://github.com/timflutre/trimmomatic
	(Bolger et al., 2014)

	
	Trim Reads tool in CLC Genomics Workbench
	CLC genomics website
	QIAGEN, Aarhus

	
	QuORUM
	https://github.com/alekseyzimin/Quorum
	(Marcais et al., 2015)

	Genome assembly
	CABOG 
	https://wgs-assembler.sourceforge.net/wiki/index.php?title=Main_Page
	(Miller et al., 2008)

	
	Canu,
	https://github.com/marbl/canu
	(Nurk et al., 2020)

	
	CLC Genomics Workbench
	CLC genomics website
	QIAGEN, Aarhus

	
	Flye
	https://github.com/fenderglass/Flye
	(Kolmogorov et al., 2019)

	
	Hifiasm
	https://github.com/chhylp123/hifiasm 
	(Cheng et al., 2021)

	
	MaSuRCA
	https://github.com/alekseyzimin/masurca
	(Zimin et al., 2013)

	
	MEGAHIT
	http://github.com/voutcn/megahit
	(Li et al., 2016)

	
	MIRA
	http://sourceforge.net/p/mira-assembler/wiki/Home/
	(Chevreux et al., 1999)

	
	Phasebook
	https://github.com/phasebook/phasebook
	(Luo et al., 2021)

	
	Shovill
	https://github.com/tseemann/shovill
	N/A

	
	SKESA
	http://github.com/ncbi/SKESA
	(Souvorov et al., 2018)

	
	SMARTdenovo
	https://github.com/ruanjue/smartdenovo
	N/A

	
	SPAdes
	http://cab.spbu.ru/software/spades/
	(Bankevich et al., 2012)

	
	Supernova
	https://bio.tools/supernova
	(Weisenfeld et al., 2017)

	
	Velvet
	https://github.com/dzerbino/velvet 
	(Zerbino and Birney, 2008)

	
	VGP Pipeline
	http://usegalaxy.eu/
	(The Galaxy Community, 2022)

	Post-assembly processing
	Apollo
	https://bio.tools/apollo-seq
	(Dunn et al., 2019)

	
	Figbird
	https://github.com/SumitTarafder/Figbird
	(Tarafder et al., 2022)

	
	FinisherSC 
	https://github.com/kakitone/finishingTool
	(Lam et al., 2015)

	
	Graph Accordance Assembly (GAA) program
	https://github.com/ghyao/GAA
	(Yao et al., 2012)

	
	HapDup
	https://github.com/KolmogorovLab/hapdup
	(Shafin et al., 2021)

	
	Lighter
	https://github.com/mourisl/Lighter
	(Song et al., 2014)

	
	Minimap2
	https://github.com/lh3/minimap2
	(Li, 2018)

	
	NextPolish
	http://github.com/Nextomics/NextPolish
	(Hu et al., 2020)

	
	PBJelly2
	https://github.com/esrice/PBJelly
	(English et al., 2012)

	
	Pilon
	https://github.com/broadinstitute/pilon
	(Walker et al., 2014)

	
	POLCA
	https://github.com/alekseyzimin/masurca
	(Zimin and Salzberg, 2020)

	
	Purge_Dups
	http://github.com/dfguan/purge_dups
	(Guan et al., 2020)

	
	[bookmark: _Hlk124903012]Purge Haplotigs
	https://bitbucket.org/mroachawri/purge_haplotigs/src/master/
	(Roach et al., 2018)

	
	RS Resequencing protocol of the SMRT Analysis suite
	http://smrt-analysis.readthedocs.io/en/latest/SMRT-Pipe-Reference-Guide-v2.3.0/
	N/A

	
	SSPACE
	https://github.com/nsoranzo/sspace_basic
	(Boetzer et al., 2011)

	
	VelvetOptimiser
	http://github.com/Slugger70/VelvetOptimiser
	(Zerbino and Birney, 2008)

	Genome quality evaluation

	Genome completeness evaluation and miss-assemblies detection
	BUSCO 
	http://busco.ezlab.org/
	(Manni et al., 2021)

	
	dnAQET
	https://www.fda.gov/science-research/bioinformatics-tools/de-novo-assembly-quality-evaluation-tool-dnaqet
	N/A

	
	GAGE
	http://gage.cbcb.umd.edu/index.html
	(Salzberg et al., 2012)

	
	GenomeQC
	https://github.com/HuffordLab/GenomeQC
	(Manchanda et al., 2020)

	
	Merqury
	http://github.com/marbl/merqury
	(Rhie et al., 2020)

	
	QUAST
	https://github.com/ablab/quast/releases/tag/quast_5.2.0
	(Gurevich et al., 2013)

	Genome contamination detection and removal
	Anvi’o 
	https://anvio.org/
	(Eren et al., 2015)

	
	BASTA
	https://github.com/timkahlke/BASTA
	(Kahlke et al., 2018)

	
	BlobTools
	https://github.com/DRL/blobtools 
	(Laetsch and Blaxter, 2017)

	
	CheckM
	https://github.com/Ecogenomics/CheckM
	(Parks et al., 2015)

	
	Conterminator
	https://github.com/martin-steinegger/conterminator
	(Steinegger and Salzberg, 2020)

	
	Forty-Two
	https://metacpan.org/pod/Bio::MUST::Apps::FortyTwo
	(Simion et al., 2017)

	
	Physeter
	https://metacpan.org/pod/Bio::MUST::Apps::Physeter
	(Lupo et al., 2021)

	
	ProDeGE
	https://bitbucket.org/berkeleylab/jgi-prodege/src/master/
	(Tennessen et al., 2016)

	
	PhylOligo
	https://github.com/itsmeludo/PhylOligo
	(Mallet et al., 2017)

	TRANSPOSABLE ELEMENTS AND GENOME ANNOTATION

	RNA gene identification and masking
	aTAP
	https://atap.psu.ac.th/
	(Surachat et al., 2022)

	
	FEELnc
	https://github.com/tderrien/FEELnc
	(Wucher et al., 2017)

	
	RNAmmer
	https://stab.st-andrews.ac.uk/wiki/index.php/Rnammer 
	(Lagesen et al., 2007)

	
	SortMeRNA a
	https://bioinfo.lifl.fr/RNA/sortmerna/
	(Kopylova et al., 2012)

	
	tRNAscan-SE
	http://lowelab.ucsc.edu/tRNAscan-SE/
	(Chan et al., 2021)

	Detection, annotation and analysis of transposable elements, other repetitive elements, and low complexity DNA regions in genomic sequences
	CENSOR
	https://www.girinst.org/censor/index.php
	(Kohany et al., 2006)

	
	EDTA
	https://github.com/oushujun/EDTA
	(Ou et al., 2019)

	
	Grouper
	https://github.com/COMBINE-lab/grouper
	(Quesneville et al., 2005)

	
	LTRharvest
	https://www.zbh.uni-hamburg.de/en/forschung/gi/software/ltrharvest.html
	(Ellinghaus et al., 2008)

	
	PASTEC
	https://mybiosoftware.com/tag/pastec
	(Hoede et al., 2014)

	
	PASTEClassifier
	https://urgi.versailles.inra.fr/Tools/PASTEClassifier
	(Hoede et al., 2014)

	
	Piler
	http://www.drive5.com/piler/
	(Edgar and Myers, 2005)

	
	Recon
	http://eddylab.org/software/recon/
	(Bao and Eddy, 2002)

	
	RepBase-20181026
	https://www.girinst.org/repbase/
	(Bao et al., 2015)

	
	RepeatMasker
	https://github.com/rmhubley/RepeatMasker
	N/A

	
	RepeatModeler
	http://www.repeatmasker.org/RepeatModeler/
	N/A

	
	REPET package
	http://urgi.versailles.inra.fr/Tools/REPET
	(Hoede et al., 2014)

	
	TEclass
	https://www.bioinformatics.uni-muenster.de/tools/teclass/index.hbi
	(Abrusán et al., 2009)

	
	TE_finder (includes BLASTER, MATCHER, GROUPER, and DUSTER)
	https://github.com/urgi-anagen/TE_finder
	N/A

	RNA sequence assembling and annotation
	Rnnotator
	https://vcru.wisc.edu/simonlab/bioinformatics/programs/jgi/Rnnotator2.3Manual.pdf
	(Martin et al., 2010)

	
	Trinity
	https://github.com/trinityrnaseq/trinityrnaseq/wiki
	(Grabherr et al., 2011)

	Ab initio and/or evidence-based gene prediction and structural annotation
	AUGUSTUS
	http://bioinf.uni-greifswald.de/augustus/
	(Hoff and Stanke, 2019)

	
	BRAKER
	https://github.com/Gaius-Augustus/BRAKER
	(Hoff et al., 2019)

	
	Deeploc
	https://services.healthtech.dtu.dk/service.php?DeepLoc-2.0
	(Almagro Armenteros et al., 2017)

	
	DIAMOND
	https://github.com/bbuchfink/diamond
	(Buchfink et al., 2015)

	
	eggNOG-mapper
	http://eggnog-mapper.embl.de/
	(Huerta-Cepas et al., 2017)

	
	Exonerate
	https://www.ebi.ac.uk/about/vertebrate-genomics/software/exonerate 
	(Slater and Birney, 2005)

	
	Fgenesh
	https://bio.tools/fgenesh 
	(Solovyev et al., 2006)

	
	Funannotate b
	https://github.com/nextgenusfs/funannotate
	(Palmer and Stajich, 2017)

	
	FunyBASE
	http://genome.jouy.inra.fr/funybase/
	(Marthey et al., 2008)

	
	GBrowse
	https://github.com/GMOD/GBrowse
	(Donlin, 2009)

	
	GeneMark-ES
	http://topaz.gatech.edu/license_download.cgi
	(Lomsadze et al., 2005)

	
	GeneMark-ET
	http://topaz.gatech.edu/license_download.cgi
	(Lomsadze et al., 2014)

	
	GETA
	https://github.com/chenlianfu/geta
	N/A

	
	Maker
	https://www.yandell-lab.org/software/maker.html
	(Campbell et al., 2014)

	
	PASA
	https://bio.tools/PASA
	(Haas et al., 2008)

	
	SNAP
	https://bio.tools/snap
	(Zaharia et al., 2011)

	
	TransDecoder
	https://bio.tools/TransDecoder
	N/A

	[bookmark: _Hlk126638190]Functional annotation
	antiSMASH
	https://docs.antismash.secondarymetabolites.org/
	(Blin et al., 2021)

	
	Blast2GO
	https://www.biobam.com/download-blast2go/
	(Conesa et al., 2005)

	
	BLAST
	https://blast.ncbi.nlm.nih.gov/Blast.cgi
	(Altschul et al., 1990)

	
	dbCAN2 server
	https://bcb.unl.edu/dbCAN2/
	(Zhang et al., 2018)

	
	eggNOG-mapper
	http://eggnog-mapper.embl.de/
	(Huerta-Cepas et al., 2017)

	
	InterProScan
	https://www.ebi.ac.uk/interpro/
	(Blum et al., 2021)

	
	mcl algorithm
	https://github.com/koteth/python_mcl
	(Enright et al., 2002)

	
	PEDANT system
	https://www.hsls.pitt.edu/obrc/index.php?page=URL1100009979
	(Walter et al., 2009)

	
	PHI base
	https://github.com/PHI-base
	(Urban et al., 2020)

	
	SecretomeP
	https://services.healthtech.dtu.dk/service.php?SecretomeP-2.0
	(Bendtsen et al., 2004)

	
	SignalP
	https://github.com/fteufel/signalp-6.0
	(Nielsen, 2017)

	
	Trinotate
	https://bio.tools/trinotate
	(Grabherr et al., 2011)

	
	WEGO
	https://wego.genomics.cn/
	(Ye et al., 2018)

	GENERAL USE PLATFORMS

	
	CLC Genomics Workbench
	QIAGEN CLC Genomics Workbench Portfolio
	QIAGEN, Aarhus, Denmark

	
	Galaxy platform
	https://usegalaxy.eu/
	(The Galaxy Community, 2022)

	
	[bookmark: _Hlk126695617]JGI Annotation Pipeline
	https://img.jgi.doe.gov/docs/pipelineV5/
	(Grigoriev et al., 2014)


N/A=Not applicable
a = can also be used for RNA sequence annotation; b = can also be used for functional annotation
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