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[elomere-to-Telomere consortium primates project
https://github.com/marbl/Primates?tab=readme-ov-file
lelomere-to-telomere consortium HGO0Z2 "Q100" project
https://github.com/marbl/HG002 _
lelomere-to-telomere assembly of diploid chromosomes with Verkko
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10427740
VGP assembly pipeline: Step by Step. _ _ _ . . .
https:/éltram|ng.gaIaxyprOJect.org/tra|n|ng—matenal/topms/assembly/tutonals/vgp genome_assembly/tutorial.html#purging-the-primary-and-alternate-
assemblies
Haplotype-resolved de novo assembly using phased assembly graphs with hifiasm
https:/%vwvv.ncbi.n|m.nih.gov/pmc/articles/lgl\/lC7961889
Haplotype-resolved assembly of diploid %en mes without parental data
https:/y/vvvvvv.ncbl.nIm.mh.gov/pmc/artlc es/PMC9464699

. %ﬁHDa}g HG002(HG003,HG004) of human-pangenomics
|

\

ttps://github.com/marbl/HG002/blob/main/Sequencing_data.md

https://s3-us-west-2.amazonaws.com/human-pangenomics/index.ntml?prefix=T2T/scratch/HG002/sequencing/
+ PacBio Hifi read
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10427740/
https://github.com/marbl/Primates?tab=readme-ov-file
https://github.com/marbl/HG002
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10427740
https://training.galaxyproject.org/training-material/topics/assembly/tutorials/vgp_genome_assembly/tutorial.html#purging-the-primary-and-alternate-assemblies
https://training.galaxyproject.org/training-material/topics/assembly/tutorials/vgp_genome_assembly/tutorial.html#purging-the-primary-and-alternate-assemblies
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7961889
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9464699
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Reads Bases Genome
Size

Pacbio HIFI read 37X 6,094,226 116,133,646,455 67,082 19,056
ONT Ultra long read 68x 4.969,537 212,294,987,586 1,511,889 13 42 719
Trio child paired 39x 385,889,841 115,604,433,850 150-150 16-16  150-150
Trio paternal paired 39x 394,074,835 117,967,687,966 150-150 16-16  150-150
Trio maternal paired 40x 398,182,798 119,345,388,750 150-150 16-16  150-150
HI-C 36x 441683225 221,066,628,565 250-250  35-35  250-250

¥ TrioMshort read paired-endid. Insert 1000CZ 4 72 VAEEITS
Genome size 0.8G O &EWfED BiZEread=E

Size

Pacbio HIFI read 37x 1,553,317 29,600,000,000 19,056 800,000,000
ONT Ultra long read 68x 1,273,438 54,400,000,000 42,719
Trio child paired 39x 106,666,667 32,000,000,000 300
Trio paternal paired 39x 106,666,667 32,000,000,000 300
Trio maternal paired 40x 106,666,667 32,000,000,000 300

HI-C 36x 57,600,000 28,800,000,000 250-250  35-35  250-250
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meryl count compress : k-mer count for trio binning - HERH P TF—4
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HiFi reads of PacBio _ Ultra long reads of ONT

[Hapl Contigs fasta file J Hapl GFA fiIeJ [ Hap2 GFA file J Hap2 Contigs fasta file J

bwa mem Hi-C short reads pair bwa mem

yahs : scaffolding | [ Hapl BAM | Hap2 BAM |  [yahs : scaffolding

[ hapmer of paternal} [hapmer of maternal}

[Hapl scaffold fasta fiIeJ [Hapl scaffold fasta fiIeJ




- : source data

RLIBF)E Hifiasm

short reads of paternal short reads of maternal ] R =%
—— - BREAT—%
yak : k-mer count for trio binning

: FREMEZ7 RS T LA
[yak of paternal} [yak of maternal} - RIS TS A

HiFi reads of PacBio _ Ultra long reads of ONT

gfatools gfa2fa : gfa to fasta Hapl GFA flle Hap2 GFA flle gfatools gfa2fa : gfa to fasta

[Hapl Contigs J [Hapz Contigs J
bwa mem Hi-C short reads pair bwa mem

yahs : scaffolding [Hap1 BAM ] [Hapz BAM |  [yahs : scaffolding

[Hapl scaffold fasta fiIeJ [Hapl scaffold fasta file |
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HiFi reads (PacBio) + Ultra-Long reads (ONT) + trio
Hapl(paternal) Hap2(maternal) Hapl(pgternal) Hap2(m§ternal)
+Hi-C +Hi-C
Count 260 248 239 177
Total bases 3,032,889,715 2,946,478,000 3,032,895,315 2,946,495,800
MAX 201,096,426 201,509,204 242,895,120 329,916,864
MIN 14,383 16,617 1,000 4,000
AVG 11,664,960 11,880,960 12,689,939 16,646,869
NG50 132,826,252 132,607,644 160,968,550 160,138,791
NG90 132,663,905 113,749,518 154,353,810 158,243,678
N50 61,302,799 47,443,367 83,741,811 80,786,575
N90 50,403,022 39,318,803 78,825,830 61,684,081
HiFi reads (PacBio) + Ultra-Long reads (ONT) + trio
Hapl(paternal) Hap2(maternal) Hapl(pz_aternal) Hap2(m_aterna|)
+Hi-C +Hi-C

Count 278 195 195 125
Total bases 2,942,055,091 3,036,716,663 2,942,073,691 3,036,733,663
MAX 190,348,608 200,790,271 314,859,149 342,454,084
MIN 15,648 14,953 13,101 1,000
AVG 10,582,932 15,572,906 15,087,557 24,293,869
NG50 92,109,671 89,982,861 146,585,631 160,432,402
NG90 86,824,164 85,123,516 135,604,170 154,393,854
N50 24,603,582 37,584,915 80,102,668 83,605,520
N90 13,092,539 35,025,270 61,100,867 78,884,356

T LT LBt I N -ContigDRIBEIIZ, TN ZENIZIFE FDT / LY A XITELTW S,
Contigfd 3G / LY A XDEME L TlE, RYAFENTTICH -7,

HiFi+UL ONT

2,042
5,968,416,529
114,325,491
10,015
2,922,829
22,433,084
13,252,115
12,667,762
3,274,990

HG38

Refseq Only
25
3,088,286,401
248,956,422
16,569
123,531,456
156,040,895
145,138,636
80,373,285
64,444,167



7/ LBEA LRSS T2T project assembly & O ELER

Assembled by hifiasm

HiFi reads (PacBio) + Ultra-Long reads (ONT) + trio + Hi-C
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Assembled by verrko
HiFi reads (PacBio) + Ultra-Long reads (ONT) + trio + Hi-C

paternal

Assemble by maze

T2T project

Assemble by maze

maternal

maternal <

T2T broject

HiFi reads (PacBio) + Ultra-Long reads (ONT) + trio
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Assembled by hifiasm
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HiFi reads (PacBio) + Ultra-Long reads (ONT) + trio + Hi-C

Assemble by maze

Assemble by maze
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Assembled by verrko

HiFi reads (PacBlio) + Ultra-Long reads (ONT) + trio+ Hi-C
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