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Overview 

• Genome assembly challenges 

• Validating genome assemblies 

• Genotyping by sequencing 

• Placing missing contigs  

• Clustering based validation 



Technology - Next Generation sequence The challenge of genome 
sequencing 
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Kabuli chickpea reference 
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Technology - Next Generation sequence How do we validate and fix a 
reference genome 



Skim GBS 
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• Determine SNPs by sequencing parents and running 
SGSautoSNP 
 

• Low coverage skim sequence segregating population 

• Map reads to the reference genome 

• Call genotype where reads cover previously defined SNP 

• Impute and clean to define haplotype blocks 

 



Genotype calling 
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Call genotype of previously predicted SNPs 

A 

C/A T/C 

A 



TN1 A G G T C C A G G A T A A T 

TN2 A G G T C C A G G A T A A T 

TN3 T C C A G G C G G A T A A T 

TN4 A G G T C C A G G A T A A T 

TN5 T C C A G G C T C G C G G C 

TN6 A G G T C C A G G A T A A T 

TN7 T C C A G G C T C G C G G C 

T A G G T C C A G G A T A A T 

N T C C A G G C T C G C G G C 

Haplotype blocks 



Pre imputation 



After imputation and cleaning 



Genotyping by sequencing 

• 92 double haploid Tapidor x Ningyou individuals 

 

• Called SNPs for parents, assigned parental 
genotypes to all alleles in the population 

 

• Used these alleles to  
• create genetic maps 

• place unplaced contigs 

• identify misplaced and chimeric contigs 



GBS applications 

• Check for misplaced contigs based on 
recombination events shared between 
individuals 

 

 

 

 

 

 

• Red:Tapidor, green: Ningyou, dark red: 
heterozygous allele, white: missing 

 



Placing unplaced contigs: 
contigPlacer 

• Compare unplaced contigs with all placed contigs 

• Use metaSNPs 

• Penalized Hamming distance to compare alleles 
between two SNPs 

• Places unplaced contig next to the best possible 
placed contig 

• Possible to reverse contig if latter half of contig fits 
better to best partner than first half 



contigPlacer 1 
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Placed contig 1 Placed contig 2 

Unplaced contig 



contigPlacer 2 
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Placed contig 1 Placed contig 2 

Unplaced contig 
Identical 3 differences 



contigPlacer 3 

19 

Placed contig 1 Placed contig 2 Now placed contig 



Clustering Clustering 



Clustering 



Clustering 



Placing contigs in Darmor 

• Total size: 850 Mbp 

• Was 645 Mbp placed in pseudomolecules 

• Now 800 Mbp placed in pseudomolecules,  

• 50 Mbp unplaced (contigs with no SNPs or chimeric) 

• Genes on pseudomolecules from 63,904 to 75,955 

• Only 3,528 genes remain unplaced 
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