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Abstract

We developed a server enabling online epidemiological analyses, prediction of drug
resistance, and phylogenetic analysis based on SNP concatemers for M. tuberculosis. This CASTB
consists of a bacterial isolate genome sequence database (BIGSdb), a velvet de novo assembler,
MUMmer utilities and custom scripts. This CASTB can analyze three types of data, NGS (gzipped
fastq file), assembled contigs (Multi Fasta) and registered isolate sequences. After determining
whether the up-loaded sequences correspond to M. tuberculosis, CASTB performs spoligotyping,
large sequence polymorphism (LLSP) typing, Beijing typing and VNTR virtually, all of which are
used to type these strains. These epidemiological data can be merged seamlessly with existing
data based on wet experiments. Furthermore, CASTB performs phylogenetic analysis based on
SNP concatemers, allowing very high-resolution analysis of relationships among M. tuberculosis
isolates.

We analyzed the whole genome sequences of 18 laboratory strains obtained from the National
Center for Biotechnology Information database using CASTB. The performance of the CASTB
analysis to determine genotypings, including spoligotyping, VNTR, LSP and Beijing typing was
satisfactory and accorded with available published data. We also analyzed 259 clinical isolates,
including 36 drug-resistant isolates, which have been reported. The predictions of drug resistance
by CASTB were consistent with the results of drug susceptibility testing. We are currently
conducting an epidemiological study of M. tuberculosis clinical isolates in Tochigi prefecture,
Japan. The results of which will be reported elsewhere.

Currently, 1381 isolates have been registered in the service, and the service was utilized by users
from Japan, Korea China, South Africa, United Kingdom, United states, India, Singapore, Brazil,
New Zeeland Russia federation, Thailand, Germany and Netherland. Information in the database
to analyze isolates is constantly updated, and analysis speed has been improved improvement
dramatically by refinement of the algorism.

In conclusion, CASTB is a useful tool for identifying strains from WGS data, even when
bioinformatics knowledge is limited. User feedback may further improve CASTB, (email:
CASTB@ri.ncgm.go.jp).

(modified from our publication (Iwai H, Kato-Miyazawa M, Kirikae T, Miyoshi-Akiyama T. CASTB

(the comprehensive analysis server for the Mycobacterium tuberculosis complex): A publicly
accessible web server for epidemiological analyses, drug-resistance prediction and phylogenetic
comparison of clinical isolates. Tuberculosis (Edinb). 2015 Dec;95(6):843-4. doi:
10.1016/j.tube.2015.09.002. Epub 2015 Oct 19. PubMed PMID: 26542225.0
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The Comprehensive Analysis Server for the
Mycobacterium tuberculosis complex

ﬁ Introduction

o9 Introduction

A total solution for
epidemiological and genomic
analysis of Mycobacterium
tuberculosis complex

Epidemiological and genomic
analysis of Mycobacterium
tuberculosis is crucial to control
tuberculosis (TB). Several methods
have been developed to date,
including variable numbers of
tandem repeats (VNTR), spoligotyping, 1S6110-based
restriction fragment length polymorphism (RFLP)
typing , lineage analysis based on Long Sequence
National Center for Polymorphism (LSP), and Beijing typing for
ncen  Global Health and Medicine epidemiological analysis of TB. In addition,

phylogenetic analysis based on Single Nucleotide
Polymorphism (SNP) concatamers is becoming a
powerful tool for higher resolution analysis in the era of
next-generation sequencing. Further detection of

‘TB is also
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