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Dataset
Klebsiella: 

● 5 Mb long
● 1 chromosome
● 57% GC content

Sequencing Data:

● 262 genomes
● Paired-end, around 250 bp reads
● From Illumina MiSeq2500

 

Klebsiella pneumoniae. From: Bioquell.com
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Grouping
Group results according to their most closely related reference 
genome
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De Novo Pipeline



De Novo 

● Assembler of choice -- Skesa
● Scaffolding tool -- SSPACE
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SKESA EvaluationTrimmed 
Reads SSPACE

SKESA Evaluation
Unmapped 
reads from 
reference



De Novo: Results
● Scaffolding shows only marginal improvement with higher genome coverage (trimming threshold 20 

compared to 27)
● We observed similar results gap filling



Results



Quast comparison of de novo and reference



Genome Fractions Aligned



Genome Fractions Aligned



Assembly of Unmapped reads

● Example: unmapped_SRR4017843.fasta
● Total number of contigs -- 38
● BLASTed the contigs after assembly
● BLAST results for one of the contigs

 



Suggestions for the Next Groups

● Take reference assembled genomes for those having reference 
genome coverage greater than 95% and Skesa assemblies for 
the rest

● Quast reports for all the assemblies are on the server if a more 
detailed analysis is needed

● Contigs from unmapped reads will provide valuable info 
regarding antibiotics resistance etc. based on the number and 
types of plasmids/phage present



Our Genome assembly pipeline



Extra slides



Reference Assembly: Mashtree
● Create tree using 250+ Klebsiella genomes and trimmed reads

● Identify representative references



Reference Assembly: Alfred-G
● ALignment FRee Distance (ALFRED) 

● Creates Distance Matrix

● Converted to Newick Tree
○ Input for StrainSeeker



Roosaare M et al. StrainSeeker: fast identification of bacterial strains from raw sequencing reads using user-provided guide trees. PeerJ. 2017;5:e3353.

Reference Assembly: StrainSeeker (Building the Database)



Roosaare M et al. StrainSeeker: fast identification of bacterial strains from raw sequencing reads using user-provided guide trees. PeerJ. 2017;5:e3353.

Reference Assembly: StrainSeeker (Strain Identification)



Reference Assembly: StrainSeeker
● Detects bacterial strains from sequencing reads

● Establishes closest reference



Reference Assembly: BOWTIE2
● Established reference bins

● Used BOWTIE2 to run reference assembly 


