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Workflow: generating sequencing 
reads and in silico analysis
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Wet Lab in silico analysis

DNA extraction and DNA 
library generation

Mapping is aligning a sequence to a 
known reference to determine 
genetic differences
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Why do we map reads to a reference? 

• Identify variation: 
• Single Nucleotide Polymorphisms (SNPs),  
• insertions and deletions (indels)  
• Copy Number Variants (CNVs) between variants of 

the same bacteria. 
• Presence / absence of genes (AMR)



Paired-end 
sequence reads 
in FASTQ file *

Map against reference *

*do for each isolate

Extract variable sites  
and convert format 

Call SNPS and create 
pseudogenomes *

Create alignment

Construct and interpret 
phylogeny
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https://www.ebi.ac.uk/~nf/hts_mappers

There are lots of options 
for mapping!



https://www.ebi.ac.uk/~nf/hts_mappers

Comparison of different mappers



bwa

bowtie2
Fast, sensitive and 

easy to use!

Good general aligners

Splice-aware aligners for RNA-seq

STAR

HISAT2
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Single Nucleotide Polymorphisms (SNPs)

https://aschuerch.github.io/
MolecularEpidemiology_AnalysisWGS/09-
SNPphylo/index.html



INDELS

https://www.nature.com/articles/s41598-018-23978-z
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Copy number variation



Gene presence/absence: AMR

• Absence/Deletions is easier to spot 
• *To identify insertions is a little tricky. 

Deletion:



Today’s Agenda

Use conda to install new tools

Look at resistance mutations

Use snippy to map and call variants

Look at two M. tuberculosis datasets



Questions?



Gene presence / absence



Copy number variation


