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Whole Genome Sequence

« Use WGS data for species identification
» Average Nucleotide Identity (ANI)

« ANl is a measure of nucleotide-level genomic similarity between the
coding regions of two genomes.

* ANI 295% means identical species.

« Genome-to-Genome Distance Calculator (GGDC)

* In silico DDH values are determined by identifying regions of high

homology between the genome sequences of control and comparison
strains on a computer and determining their pairwise distances.

 GGDC =270% means identical species.



ANI| example

M23061

Species

Mycobacterium heckeshornense
Mycobacterium xenopi
Mycobacterium noviomagense
Mycobacterium kyorinense
Mycobacterium sp. MFMOO1
Mycobacterium celatum
Mycobacterium fragae
Mycobacterium branderi
Mycobacterium talmoniae

Mycobacterium avium subsp. hominissuis

ANI%
98.9071
90.3417
83.6582
80.8522
80.8462
80.7749
80.3969
80.3405
79.8962
79.8651
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OXFORD Case Study

Portable sequencing of Mycobacterium tuberculosis for
clinical and epidemiological applications

Paula J. Gdmez-Gonzilez (*), Susana Campino(), Jody E. Phelan! and Taane G. Clark {5
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Abstract

With =1 million associated deaths in 2020, human tuberculosis (TB) caused by the bacteria Mycobacterium tuberculosis remains one of
the deadliest infectious diseases. A plethora of genomic tools and bicinformatics pipelines have become available in recent years to
assist the whole genome sequencing of M. tuberculosis. The Oxford Nanopore Technologies (ONT) portable sequencer is a promising
platform for cost-effective application in clinics, including personalizing treatment through detection of drug resistance-associated
mutations, or in the field, to assist epidemioclogical and transmission investigations. In this study, we performed a comparison of 10
clinical isolates with DNA sequenced on both long-read ONT and (gold standard) short-read Illumina HiSeq platforms. Our analysis
demonstrates the robustness of the ONT variant calling for single nucleotide polymorphisms, despite the high error rate. Moreover,
because of improved coverage in repetiive regions where short sequencing reads fail to align accurately, ONT data analysis can
incorporate additional regions of the genome usually excluded (e.g. pe/ppe genes). The resulting extra resolution can improve the
characterization of transmission clusters and dynamics based on inferring closely related isolates. High concordance in variants in loci
associated with drug resistance supports its use for the rapid detection of resistant mutations. Overall, ONT sequencing is a promising
tool for TB genomic investigations, particularly to inform clinical and surveillance decision-making to reduce the disease burden.

Keywords: Mycobacterum tuberculosis, tuberculosis, sequencing, genomics, mutations
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Table 2. Concordance of variants found using [llumina and Oxford Nanopore Technology (ONT) platforms

Sample SMPs Small Indels Large Structural Variants®

Fair ONT only Mlumina only Both ONT only Mlumina only Both ONT only Mlumina only Both
51 o 2 1144 3 4 94 ot 9 20
52 o 3 1154 3 B8 B8 (%) & 17
54 o 2 1158 5 7 B4 62 & 14
54 o 2 1156 4 7 B4 &b 4 14
55 o 0 259 2 2 28 14 0 4
S6 o 5 1741 o 9 115 &r 5 20
57 o 9 1763 3 5 108 61 & 19
58 o 4 1154 3 & or 68 B8 14
59 o 4 1154 2 7 e &r 9 16
510 1 5 1114 2 5 o7 72 12 18

iIncludes indels = 15 bp.
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Figare 2. Phylogenetic trees and transmission networks. Maximum likelihood phylogenetic trees and transmission networks for the samples studied.
Isolates are coloured by lineage Drug-resistance profile obtained by phenotypic drug susceptibility testing is shown in the strip labels on the trees. (A)
#hylogenetic tree reveals high degree of concordance and clustering of replicates sequenced using ONT and lumina platforms, reconstructed with
3955 SNPs excluding genomic repetitive regions. (B) Phylogenetic tree of ONT sequenced samples using the 3955 SNPs, as well 35 transmission networks
for lineage L7 (58 and S8} and L3 (52, 53 and 54) clusters showing SNP distances. (C) Fhylogenetic tree of ONT sequenced samples using the 3055 SMPs
in addition to 568 mare palymorphic sites located in pe/ppe genes, a5 well a5 transmission networks for lneags 12 (S8 and 59) and 13 (52, 53 and 54)
clusters with SNP distances,
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