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Abstract
I was given a segment of the Helicobacter pylori 83 genome
to annotate, to attempt to find the probable products of these
genes, as there was no predicted product for these four in
GENI-ACT. Using the modules of GENI-ACT to analyze
them, I found evidence that gene 0048 likely contains a helix-
turn-helix domain, gene 0052 is likely an adenine-specific
DNA methyltransferase, gene 0055 is likely a type II
restriction endonuclease, and gene 0057 is likely located in
the periplasmic membrane of the bacterium. As type II
restriction endonucleases often work in tandem with
methyltransferases, and genes 0048 and 0055 are close
together, it may be plausible that the products of these two
genes work together. Gene 0057 may also be related to
these genes, as helix-turn-helix domains are often involved
in regulation of DNA.

Introduction
Helicobacter pylori 83 is a gram-negative bacteria, which
burrows into the epithelial cells of the stomach (Amieva et
al., 2008).It produces urease to neutralize the gastric acid
around itself, which produces ammonia and damages the
surrounding epithelial cells, inflaming the cells and often
causing gastric and duodenal ulcers. Other chemicals it
produces,such as protease and lipase, have a similar effect
(Smoot, 1997).
Like many other bacteria, Helicobacter pylori contains type II
restriction endonucleases, which cleave foreign DNA a set
number of nucleotides after a particular recognition
sequence, as a defense mechanism. Often,
methyltransferases work in tandem with these enzymes,
recognizing the same sequence in its own DNA that an
endonuclease does, to add a methyl group to it, thus
protecting it from being cleaved by the endonuclease (New
England BioLabs, 2017).

Helix-turn-helix domains aid in the regulation of gene
expression, by helping repressor molecules bind to DNA to
prevent the translation of the particular sequence (Brennan
et al., 1989).
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Figure 1.  The locus tags and relative position of the genes under 
investigation in this research
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Figure 4 – BLAST comparing the sequences of gene 0052 and an
adenine-specific methyltransferase, showing a strong correlation.

GENI-ACT had not predicted specific products for any of these
four genes, but after completing the GENI-ACT modules, likely
products became evident.
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Figure 2 – TMHMM graph for gene 0057 shows 2 transmembrane helices, 
supporting its localization in the periplasmic membrane.

Gene Locus GENI-ACT Gene 
Products

Proposed Annotation

HMPREF0462_
0048

hypothetical protein helix-turn-helix domain-
containing protein

HMPREF0462_
0052

hypothetical protein adenine-specific DNA 
methyltransferase

HMPREF0462_
0055

hypothetical protein type II restriction 
endonuclease

HMPREF0462_
0057

hypothetical protein periplasmic protein

Figure 3 – BLAST comparing the sequences of gene 0055 and a type
II restriction endonuclease, showing a very strong correlation.

The proposed products of these four genes by GENI-ACT
were all hypothetical proteins.
HMPREF0462_0048:
The proposed annotation of this gene is a helix-turn-helix
domain-containing protein because BLAST hits showed that
this amino acid sequence a had a very strong correlation
with sequences known to code for them.
HMPREF0462_0052:
BLAST hits and structure-based evidence, as well as its
localization within the cytoplasm support its categorization
as a DNA methyltransferase. Thus, the proposed annotation
of this gene is an adenine-specific DNA methyltransferase.
HMPREF0462_0055:
The proposed annotation of this gene is a type II restriction
endonuclease, based on strong BLAST results comparing
the gene with ones known to code for restriction enzymes.
HMPREF0462_0057:
This gene codes for a protein that is most likely located in
the periplasmic membrane, due to the presence of
transmembrane helices.
Due to the proximity of genes 0052 and 0055, and their
annotations being a restriction endonuclease and a
methyltransferase, which work closely together, these two
genes may have related functions.
As gene 0048 is also located near these genes, and likely
contains a helix-turn-helix domain, which is also associated
with gene regulation, this gene’s function may also be
related with that of genes 0052 and 0055.

Figure 5 – BLAST comparing the sequences of gene 0048 and a helix-turn-
helix domain-containing protein, showing a very strong correlation.


