COMBAT TB

An integrated environment for
M. tuberculosis data analysis



Estimated TB mortality rates in HIV-negative people, 2015
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Worldwide: more than
10 million infected

1.8 million deaths in
2015

Majority of disease
burden in Africa and
Asia

TB is a disease of
poverty and (relatively)
poor countries

#1 cause of infectious
disease mortality in SA



The COMBAT TB project

Started at SANBI in 2012 to create tools and

databases supporting TB research
Funded by the SA Medical Research Council for 5
years

Building on more than a decade of SANBI
work on TB



Sequencing has moved from single isolates to hundreds of patients

Whole genome sequencing promises to redraw map of
M. tuberculosis species variation worldwide



B

This site can’t be reached
www.tbdb.org took too long to respond.
Search Google for thdb org
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Gene Name or Identifier.

combatTB-X

combatTB Explorer.

Interrogate data across domains in the context of tuberculosis research.

Explore the TB genome with
unparalleled speed.

Using a genome browser with a fully dynamic interface. It is very fast
and scales well to large datasets.
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Queries are served from a
graph database.

Understanding the complex relationships that exist among
heterogeneous biological data.
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Yeah, right few sCripts!
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k2 Joining Two Worlds of TB Research

Enhance TB research in two
ways:
Easier and more

reproducible computation
for the bioinformaticist

Accessible informatics and
computational resources

for the lab biologist

blogspot.com
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Graph/Display Data
Trimmomatic flexible read
trimming tool for Illumina NGS
data

QualiMap BamQC Tool to to
facilitate the quality control of

alignment sequencing data and

its derivatives like feature
counts.

SnpEff Available Databases
SnpEff Download Download a
new database

SnpEff Variant effect and
annotation

Map with BWA-MEM - map
medium and long reads (> 100
bp) against reference genome
Map with BWA - map short
reads (< 100 bp) against
reference genome

FreeBayes - bayesian genetic
variant detector

BamlLeftAlign indels in BAM

<

Hello, Galaxy is
running!

To customize this page edit

static/welcome.html
Configuring Galaxy »

Installing Tools »

Take an interactive tour:
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Galaxy is an open platform for supporting data
i ive research. Galaxy is developed by The

intensive
Galaxy Team with the support of many
.
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Converted workflow from
“Detecting novel variants
associated with
Mycobacterium tuberculosis
drug resistance” (Jalali et al.
forthcoming) to Galaxy
workflow

Align using novoalign, call
variants using GATK v3 and
FreeBayes, annotate using
SnpEffand build phylogeny
from variants using FastTree



Source: @AnitaSchurch

Which microbial SNP pipeline do you use?
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COMBAT TB
Applications
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Bioinformatics
Tools & Libraries

Scientific
Libraries
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General Purpose
Computing
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Projects Samples
Samples Members A iated Projects Metad. Reference Files Export Recent Activity Settings
. Bselect ~ | Display ~ || Samples v | Export ~
Samples Filter : N
Name $ Organism $ Modified On $ Created On -
Items to Show
J sample5 Escherichia coli 0103:H25 May 9, 2016 May 9, 2016
sample4 Escherichia coli 0142:H6 May 9, 2016 May 9, 2016
Name
— sample3 Escherichia coli 026 May 9, 2016 May 9, 2016
x
sample2 Escherichia coli 018 May 9, 2016 May 9, 2016
Organism o <
2 sample1 Escherichia coli 026:NM May 9, 2016 May 9, 2016
x
First Previous Next = Last -IRIDA
[ Filter & Select by File
Whats this? QC Summary  Overrepresented Sequences @) & Download

X9 08-5578_S1_L001_R1_001.fastq

Project of Public Health Canada |
uality Charts

qpi  Quality scores across all bases

%2 Encoding Sanger / lllumina 1.9

Sequence Details

Metadata aware sequence storage

Total Sequences 121300
Jotal Bazeg 20325000 Quality score distribution over all sequences
Min. Length 250
Max. Length 250

Automated quality control .

Sequence duplication level




Assembly and Annotation Pipeline

Generate an assembled and annotated genome from
the reads within a sample using FLASH, SPAdes, and
Prokka. Outputs analyzed and produced separately
for each sample include: log files, assembly
statistics, the contigs (all contigs, filtered contigs with
repeats, filtered contigs without repeats), and
annotations from Prokka.

Select

Generate a Whole Genome Phylogeny from a set of
samples and a reference genome based on Single
Nucleotide Polymorphisms (SNVs) using the
SNVPhyl pipeline. This will provide a dendrogram as
well as a table of all SNVs used and a SNV distance
matrix between each sample.

Select

Shopping cart interface for sample

selection

Reports and visualisations that can
combine analysis results with

metadata
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Thanks!

Pl: Alan Christoffels
Students:

Zahra Jalali

Tracey Calvert-Joshua
Mmakamohelo Direko
Lynley Abdoll

IT crew:

Thoba Lose
Ziphozakhe Mashologu
Peter van Heusden
Eugene de Beste

Reach us at:

combat-tb-help@sanbi.ac.za

@SANBI_SA

open source
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