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We will record these sessions and put them 
online so you can refer back to them later on

We will also put the slides up online so you can 
access the notes (links and image credits)
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ONT MTB Bioinformatics Pipeline
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Reference Genome:
MtbH37Rv_AL123456.embl
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• Fast5 (.fast5) – discussed in previous session
• Fastq (.fastq) – discussed in previous session
• SAM (.sam)
• BAM (.bam)
• Fasta (.fna or .fasta)
• VCF (.vcf)
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Some common file types you might encounter:



SAM/BAM files 

SAM

• The Sequence Alignment/Map file (.sam) is a file format to save alignment information of reads mapped 

against reference genome sequence

• It usually starts with a header section followed by alignment information as tab separated lines for each 

read

BAM

• The Binary Alignment/Map file (. bam) is the compressed binary version of a SAM file that is used to 

represent aligned sequences 

• BAM file has an index file “.bam.bai” (this file acts like an external table of contents, and allows 

programs to jump directly to specific parts of the bam file without reading through all the sequences)

• Not Human readable but you can open it on e.g. Artemis (a Genome Viewer by Sanger)
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FASTA files
• File extension .fna or .fasta

• This file format is used for reference genomes or reference database 
sequences 

• A FASTA file is the consensus sequence formed from a SAM/BAM file (the 
calculated order of most frequent residues at each position)

• In this file format, each sequence read is defined in 2 lines: header + 
sequence code

Sequence header/ID
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VCF
• Variant calling format (.vcf) (you will need to unzip it if it is 

zipped)

• Used to identify SNPs (Single Nucleotide Polymorphism) and 
Insertions and/or deletions (INDELs)

• VCF files can be viewed in genome viewers or in Notepad

• Developed for large scale data storage

• You can set filter the output so you only see e.g. SNPs or 
insertions, as well as changing the quality threshold 
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TBProfiler

• Can detect drug resistance-conferring mutations and predict drug-resistant phenotypes

• Two versions: a browser-based one and a command line one (you will need Linux or 

MacOS for this)

• The pipeline is rapidly developing so make sure you use the latest version (currently 

v.4.4.1)

• Works with Nanopore data and paired reads from Illumina

• Analysis pipelines is pretty much standardised; the database is manually curated 

database hosted on separate repository constantly updated, based on emergence of 

new evidence for the inclusion or exclusion of mutations affect the Accuracy of the AMR 

prediction
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TBProfiler versions
Web-based Command line

Pros Cons Pros Cons

Simple to use Limit on the size of the 
files is 4GB

Once downloaded, 
doesn’t require 

internet

Linux or MacOS only

User friendly, 
interactive interface

Requires stable 
internet connection

Fast (although depends 
on computer power)

Must understand line 
command to use

Creates a browser-
based, easy to 

interpret output file

Unlimited file size Output .json file is less 
easy to interpret
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https://tbdr.lshtm.ac.uk/
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Let’s have a look at TB-profiler output reports 
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Browser-based report (768345cd-b4b1-4d22-a41b-2881dcdf3af3)
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Browser-based report
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Browser-based report
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JSON 
report
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TXT report
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