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The prevalence of different H. pylori genotypes in various geographical regions indicates region-specific adaptations during the
course of evolution. Complete genomes of H. pylori from countries with high infection burdens, such as India, have not yet been
described. Herein we present genome sequences of two H. pylori strains, NAB47 and NAD1, from India. In this report, we briefly
mention the sequencing and finishing approaches, genome assembly with downstream statistics, and important features of the
two draft genomes, including their phylogenetic status. We believe that these genome sequences and the comparative genomics
emanating thereupon will help us to clearly understand the ancestry and biology of the Indian H. pylori genotypes, and this will
be helpful in solving the so-called Indian enigma, by which high infection rates do not corroborate the minuscule number of
serious outcomes observed, including gastric cancer.

H

elicobacter pylori’s coevolution with its host (10, 11, 16) and
its tight compartmentalization (13, 16, 18, 19) into several
different populations and subpopulations have delivered an excellent premise to pursue the idea of geographic evolution/spread of
humans and their pathogens from Africa and to gain insights into
pathogen adaptation mechanisms (1, 3). Based partly on these
conventions, Indian H. pylori isolates have shown to have European origins (9) and are widely held as mostly innocuous or only
mildly pathogenic. The severity of H. pylori-induced gastro-duodenal diseases and their outcomes vary in different geographic
regions and populations, which may be significantly attributable
to different genetic compositions of the underlying bacterial
strains. More data based on genome sequences from many of
strains from different countries are needed to clearly establish the
genetic makeup, colonization potential, and virulence characteristics of a particular strain or genotype. In view of this, genome
sequence-based characterizations of strains prevalent in different
locales is necessary (2).
We describe genomes of H. pylori strains NAB47 (Bangalore)
and NAD1 (Delhi) from duodenal ulcer patients. Illumina sequencing was performed as described previously (4, 8); briefly,
about 3 gigabytes and 1.8 gigabytes of data comprising 72-bp
paired-end reads (insert size, 300 bp) provided genome coverages
of approximately 300⫻ and 200⫻, respectively. The raw reads
were filtered using the FASTX tool kit (17) and assembled using
Velvet (20); the reads yielded 107 (NAB47) and 103 (NAD1) contigs with a hash length set to 37. These contigs were joined into 34
(NAB47) and 48 (NAD1) scaffolds by using SSPACE (6). The
scaffolds were aligned and ordered according to their closest reference genome and confirmed using BLAST (12) and Mummer
(14). The draft genomes were submitted to RAST (5) for annotation, and the output was validated by using Glimmer (7) and
EasyGene (15).
The draft genomes of H. pylori NAB47 and NAD1 had sizes of

November 2012 Volume 194 Number 21

about 1,590,862 bp and 1,588,938 bp, respectively, with G⫹C
contents of 39.17 and 39.03%, respectively. The genomes revealed
coding percentages of 91.5% (NAB47) and 91.3% (NAD1) and
encoded 1,572 and 1,567 proteins, respectively; each of the genomes contained 36 tRNA genes and 6 rRNA genes. The average
lengths for protein-coding genes were found to be 929 bp and 922
bp, respectively. Major virulence markers, such as cagA, vacA, the
whole cag pathogenicity island, and several outer membrane proteins of the Hop family, were annotated. In addition, NAD1 harbored two plasmids of 16 kb and 10 kb each that carried genes for
transposase, IS606, and mobilization proteins, together with replication protein A. CagA protein in both of the strains contained
EPIYA D-type motifs, which are typical of Indo-European strains.
Important plasticity region genes, such as jhp0940, jhp0947, and
dupA, were absent, and hp0986 was detected only in NAB47. Finally, whole-genome phylogeny incorporating all the available genomes reconfirmed an Indo-European ancestry (HpEurope).
We believe that the genomes described herein are likely to rekindle our knowledge of the genetic makeup and evolutionary
relationships of H. pylori in India. Comparative genomic analyses
extending out to other unexplored strains from the tribal and
mainstream populations will facilitate understanding of the true
pathogenic potential (amid adaptive evolution) of the Indian H.
pylori. Furthermore, they will be immensely helpful in global epidemiological studies and also for the development of diagnostic
tools tailored to a particular host population.
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Nucleotide sequence accession numbers. The genome sequences of H. pylori NAB47 and NAD1 have been deposited with
GenBank and assigned accession numbers AJFA00000000 and
AJGJ00000000, respectively. The updated sequences/contigs are also
available for download from the International Society for Genomic
and Evolutionary Microbiology (ISOGEM) server (http://isogem.org
/HPNAB47.txt and http://isogem.org/HPNAD1.txt).
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