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Chromosome-scale scaffolding of  
de novo genome assemblies based 

on chromatin interactions. 
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Speculation 

•  Genome-wide chromatin interaction data 
sets might provide long-range information 
about the grouping and linear organization 
of  sequences along entire chromosomes. 

> LACHESIS (ligating adjacent chromatin 
enables scaffolding in situ) 
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Overview 

§  Create shotgun assemblies (ALLPATH-LG) 

§  Align Hi-C reads to assemblies 

§  LACHESIS  
– Step1: Cluster contigs or scaffolds into 

chromosome groups 

– Step2: Order contigs or scaffolds within 
chromosome groups 

– Step3: Orient contigs or scaffolds  
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Clustering toy example 
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Ordering toy example 
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Orienting toy example 
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Chromosome-scale assembly of  mammalian genomes 
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Clustering and ordering mammalian sequences with 
LACHESIS – human genome 
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LACHESIS ordering of  scaffolds in a de novo human assembly 

Lyon	  Lab	  Journal	  Clubs	   18	  



Lyon	  Lab	  Journal	  Clubs	   19	  



One chimeric group contains very little sequences 
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Chromosome-scale assembly of  mammalian genomes 

Lyon	  Lab	  Journal	  Clubs	   21	  



Clustering and ordering mammalian sequences with 
LACHESIS – human genome chromosome 1 
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Robustness to contig size and Hi-C data quality 
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Possible solutions: 
•  Ordering before deciding 

chromosome groups 
•  Statistical methods for 

optical numbers of  
clusters prediction 



Summary 
Pros: 
•  Assign, order and orient genomic sequences to chromosomes, including 

across megabase-scale centromere gaps 
•  Validating chromosomal translocations in cancer genomes 

Cons: 
•  Required a large amount of  material (106-108 cells) 
•  The contiguity required for the initial de novo assembly (>50kb) 
•  Clustering step requires # of  chromosomal groups 
 
Future work: 
•  Reducing input requirements 
•  Further validate LACHSIS in diverse species 
•  Multiple restriction enzymes (small contigs) 
•  Integrate LACHESIS and the initial assembly (ALLPATHS-LG) 
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