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More than 95% of the genes 

A N50 contig > the gene size 

A N50 scaffold > 1 Mb 

Less than 5% of  undetermided bases 

 

 

Prior knowledges about the genome complexity 

 Size of the genome 

 Heterozygous part of the genome 

 Repeated part of the genome 

 Use K-mers count modelling 

 

 

Need to decide the sequencing and assembly strategy 

 Do I have HMW DNA? => long reads, long fragments, optical maps 

 « easy » genome  : Illumina only 

 « hard » genome : hybrid strategy 

 Sequencing technology access ? Cost? 
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Greedy approaches 
 
 
 
 
 
Graph-based: Overlap-Layout-Consensus (OLC) 
 
 
 
 
 
Graph-based: De Bruijn Graph (DBG) 
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Greedy assembler for Sanger data 

 PHRAP (1994) 

 The TIGR assembler (1995) 

 CAP3 (1999) 

 

 

 

Greedy assembler for short reads 

 SSAKE 

 SHARCGS 

 VCAKE 
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The OLC problem: the time 

 Overlap step: O(N²) computation time (N = number of sequenced bases) 

 Use K-mers to Seed & extend overlaps. 

 

 Major OLC programs 

 Celera Assembler 

 Newbler (optimised for 454, no more supported and limited read size to 2kb) 
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Sequencing errors: method for reads corrections 

Cannot span repeats with length < K 

Future development: long reads integration (PacBio and Nanopore): 

 reads alignment to the graph => haplotype phasing, repeat resolution 

 Major DBG programs 

 Velvet 

 Soapdenovo2 (Luo et al 2012): very popular 

 Abyss, SGA (Simpson 2009, Simpson and Durbin 2011): low memory 

 Allpath-LG (Gnerre et al., 2010): good continuity with special recipe  

 Minia (Chikhi and Rizk 2012 ): very low memory 

 Spades (Bankevich et al., 2012): high continuity 
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TECHNOLOGIES FOR LONG READS 

SEQUENCING 

 
 

 

PacBio reads from Pacific Bioscience RS II 

 

Moleculo reads from Illumina Truseq Long synthetic reads 

 

MinION reads from Oxford Nanopore Technology 

 

 

 

 

How can you integrate long reads? 

 

1) Directly in the assembly process with a OLC method 

 

2) After assembly by aligning the long reads to the contigs 
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WHAT CAN WE DO WITH LONG READS ? 

Solving repeated regions 
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WHAT CAN WE DO WITH LONG READS ? 

Solving of large insertions/deletions containing regions 
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WHAT CAN WE DO WITH LONG READS ? 

Haplotypes phasing 
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OAK GENOME ASSEMBLY 
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OAK GENOME ASSEMBLY 

Improvment of the scaffolds continuity in V2 
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CONCLUSION 

 

What are the assembly strategies and how to decide ? 
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