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Challenges in assembly

« 2"d sequencing: short reads > long fragment
« 3"dsequencing: errors in reads

High throughput sequences
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De Bruijn graph : Overlap layout consensus (OLC):
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Identify every posible k-mer from the Identify best overlaps between reads pairs

sequences (e.g. 4-mers)
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Step 2: Step 2
Build graph and Identify longest path Merge the reads into a longer sequence
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https://academic.oup.com/ve/article/2/2/vew022/2797616
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WGS & Metagenomics
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Culture-dependent methads Culture-independent methods
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Assembly-based metagenomics

PCR duplicates removal
Quality trimming

Host removal

Common contaminant removal

» acrens s
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Error correction
Paired-end merging
Assembly (metaSpades/megahit)

Post-filtering metaWRAP

> High-quality Scaffolds

C = {)° https://github.com/bxlab/metaWRAP
3 P e o o) ) Metagenome-Atlas:
L Bnremn oRsToo) https://github.com/metagenome-
Quantitation |+ atlas/atlas

Robust taxonomic classification (GTDB)

> Genomes
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Annotation  REx el S
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https://github.com/metagenome-atlas/atlas
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ONT R10.4
improvements

Oxford Nanopore R10.4 long-
read sequencing enables the
generation of near-finished
bacterial genomes from pure
cultures and metagenomes
without short-read or reference
polishing

https://www.nature.com/articles/s41592-022-01539-7
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A Propionibacterium freudenreichii genome
assembled with 2"d and 3"9 WGS data

Plots: Cumulative length MNx NAx NGx NGAx Misassemblies GC content

3 Mbp hybrid_r9_canu_racon_pilon

hybrid_r9_unicycler
hybrid_r10_flye_medaka_pilon_b1
hybrid_r10_flye_medaka_pilon_b2

|

1 — — illumina_b1
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r9_canu_racon

€= ||lumina
// reference
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Contigs are ordered from largest (contig #1) to smallest.
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A Propionibacterium freudenreichii genome

assembled with 2"? and 34 WGS data

All statistics are based on contigs of size == 500bp, unless otherwise noted (e.g., "# contigs (>= 0 bp)" and "Total length (== 0 bp)” include all contigs).

Aligned to "nebi_pachio_TL110" | 2566312bp | 1fragment | 6§7.33% G+C

-
Worst Median Best

Genome statistics
Genome fraction (%)
Duplication ratio
Largest alignment
Total aligned length
MGAS0

LGASD
Misassemblies

# misassemblies

Misassembled contigs length

Mismatches

# mismatches per 100 kbp
# indels per 100 kbp

# N's per 100 kbp

Show heatmap

Statistics without reference

# contigs

Largest contig

Total length

Total length (== 1000 bp)
Total length (== 10000 bp)
Total length (== 50000 bp)

Mismatches
# mismatches per 100 kbp
# mismatches
# indels per 100 kbp
£ indels
# indels (<= 5 bp)
# indels (> 5 bp)
Indels length
# N's per 100 kbp
#Ns

Fragmented
assemblies

hybrid_r9_canu_racon_pilon ~ hybrid_r9_unicycler ~ hybrid_r10_flye_medaka_pilon_... = hybrid_r10_flye_medaka_pilon_... ~ hybrid_r10_flye_medaka_pilon_.|.  illumina_b1
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Indels > Mismatches
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Exercise

« MAC2023:
https://yanhui09.qithub.io/MAC2023/

Cross-platform
support, incl. MacOS

Linux/amd64 platform


https://yanhui09.github.io/MAC2023/
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Thanks
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