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} Reconstructing contiguous DNA regions (contigs) 
from a set of short sequences (reads) 



Abyss, AllPaths, AllPaths-LG, AMOS, Arapan-M, 
Arapan-S, Celera, CLC, Clustgun, Cortex, 
Discovar, DNA Baser, Dragon, Edena, Euler, 
Euler-sr, FERMI, Forge, Geneious, Graph 
Constructor, HGAP, IDBA, IDBA-UD, Kiki, Meta-
velvet, Minia, MIRA, NextGENe, Newbler, 
PADENA, PASHA, Phrap, Ray, Ray-meta, REAPR, 
Sequencher, SeqMan, SGA, SHARCGS, SOPRA, 
SSAKE, SOAPdenovo, SPAdes, Staden, Taipan, 
TIGR, VCAKE, Phusion, QSRA, Velvet, YAGA





"Assemblers should take in your data and 
automatically do the best possible job with it.”

– A reviewer for Assemblathon



Common Assembly Scenarios

} Short read assembly — Illumina sequencers
} Long read assembly — PacBio, Oxford Nanopore
} Hybrid assembly — Short reads + long reads
◦ Short for assembly + long for scaffolding (spades)
◦ Long for assembly + short for finetuning (auto; planned)

} Whole genome assembly
} Plasmid assembly
} Metagenome assembly

} De novo assemby vs reference-guided assembly
◦ lib.consensus.fa output in variation analysis
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Curated assembly strategies







} auto — the evolving default strategy recommended for 
most data

} full spades - runs the full SPAdes pipeline, one of the best 
assemblers for microbial genomes

} fast — ~2X faster than auto; suited for large genomes or 
simple microbial communities (velvet + megahit)

} kiki — very fast but does not use paired end information; 
good for metagenome assembly

} miseq — good for Illumina MiSeq reads that are 250-350 
bp long (Spades with more k-mer iterations)

} smart — the slowest and sometimes the most accurate
} plasmid —plasmid assembly (plasmidSPAdes)



Typical execution times 

for a typical microbial genome

Depends on read depth, sequencing errors, 
genome size, repeat structure, etc.

Recipe Hours

smart 3 ~ 100 

auto / miseq 2 ~ 80

fast 1 ~ 12 

kiki 1 ~ 6 



Evaluate assembled contigs





AssemblyRAST: Assembler Comparison
for LIB in $(ls)
do 
ar_run -f $LIB/rd*.fq -a masurca kiki velvet spades idba a5

done



Interactive 
Demo
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Advanced pipelines



Pipeline design



Parameter scan: k-mer Optimization
velvet ?hash_length=29-77:4



Upcoming improvements
• Improved error detection and classification using 

supervised learning
• Workflows for new sequencing technology (MinION), 

Hybrid assembly


