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Abstract
A group of genes from the microorganism Helicobacter
pylori were annotated using the collaborative genome
annotation website GENI-ACT. The GenBank proposed gene
product name for each gene was assessed in terms of the
general genomic information, amino acid sequence-based
similarity data, structure-based evidence from the amino acid
sequence, and cellular localization data. The GenBank
proposed gene product name did not differ significantly from
the proposed gene annotation for each of the genes in the
group and as such, the genes appear to be correctly
annotated by the computer database.

Introduction
Helicobacter pylori is a gram-negative, spiral shaped
bacteria that grows in the mucus layer of a human stomach.
This bacteria can cause ulcers by breaking down the lining of
the stomach and increases the risk of developing gastric
cancer. Immune cells have a difficult time attacking H. pylori
because they cannot reach the stomach lining. Also, H. pylori
can interfere with immune cells and make them ineffective.
To survive in the acidic environment of the stomach, H. pylori
releases an enzyme that changes urea into ammonia. This
conversion neutralizes the acidity and creates a more
hospitable environment. The bacteria can also burrow into
the mucus layer of the stomach and attach to the cells of the
stomach lining.
An estimated ⅔ of the world’s population has H. pylori.
However, most people infected do not develop any
symptoms. H. pylori spreads through contaminated food and
water and direct mouth to mouth contact. Children living in
poverty with unsanitary or crowded conditions are most likely
to get infected. Ulcers can cause a burning pain in the
stomach which worsens when the stomach is empty. Ulcers
can also cause bloating, weight loss, and nausea. H. pylori
can be detected through a breath test,
blood test, or a stool examination. It
can be treated with antibiotics or
medications that reduce stomach acidity.
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Modules of the GENI-ACT (http://www.geni-act.org/) were 
used to complete Helicobacter pylori genome annotation . 
The modules are described below:

The GENI-ACT proposed gene product did not differ
significantly from the proposed gene annotation for each of the
genes in the group and as such, the genes appear to be
correctly annotated by the computer database. All proteins
annotated seem to be involved with H. pylori’s pathogenic
nature and ability to survive in the stomach.
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Gene 
Locus Geni-Act Gene Products Proposed Annotation

HP0169 PrtC- Collagenase-like 
protease

PrtC- Collagenase-like 
protease

HP0071 AmiS/UreI family transporter AmiS/UreI family transporter
HP0913 Outer membrane protein Outer membrane protein

HP0087 Hypothetical protein- possible 
autotransporter

Hypothetical protein- possible 
autotransporter

Helicobacter pylori HP0169:
COG and PFAM data supports HP0169 to be a collagenase-like protease. It is
an enzyme that breaks down proteins. Cellular localization data predicts that
this protein functions in the cytoplasm.

Helicobacter pylori HP0071:
PFAM, and PDB data supports HP0071 to be a proton-gated urea channel
that allows urea to be broken down to neutralize acid. Due to no orthologs
present, it can be inferred that this protein is unique to H. pylori and is an
adaptation to survive in the acidic stomach. Cellular localization data predicts
that HP0071 is a cytoplasmic membrane protein.

Helicobacter pylori HP0913:
PFAM data suggests that HP0913 is an outer membrane protein. Little
evidence exists as to the function of this membrane protein. Due to no
orthologs given, it can be inferred that this protein may be unique to H. pylori.
Cellular localization data predicts that HP0913 may contain a signal peptide
cleaved from the outer membrane.

Helicobacter pylori HP0087:
Lack of experimental evidence shows HP0087 to be a hypothetical protein.
COG, TIGRFAM, and PFAM data indicate that at least this protein may reside in
the outer membrane as an autotransporter. Cellular localization data predicts
that HP0087 has 1 transmembrane helix as well as a signal peptide.

Figure 5 – TMHMM data for
Helicobacter pylori HP0087.
The cellular localization
data shows the presence of
1 transmembrane helix

Figure 1 – WebLogo data for HP0169 shows sporadic areas of conservation of the protein amongst different
species of bacteria.

Figure 4 – SignalP data for 
Helicobacter pylori HP0087 
showing the presence of a 
possible signal peptide with 
a likely cleavage site 
between position 33 and 34

Gene Locus: HP0169

Basic Information
DNA Coordinates Complement (175453..176721)

DNA Length 1269 nt
Amino Acid Sequence Length 422 aa

Sequence-based 
Similarity

COGS COG0826: PrtC- Collagenase-like 
protease

T-Coffee well conserved at beginning; not at end
Web-Logo Sporadic conservation throughout

Structure-based 
Evidence

TIGRFAMs no significant hits
PFAMs pfam01136: Peptidase_U32

HMM Logo Key Residues E88,Y192
PDB no significant hits

Cellular Localization
Transmembrane Helices none

Signal Peptide none
PSORTb Final Prediction cytoplasmic 

Gene Locus: HP0071

Basic Information
DNA Coordinates Complement (74747..75334)

DNA Length 588 nt
Amino Acid Sequence Length 195aa

Sequence-based 
Similarity

COGS no significant hits
T-Coffee no orthologs

Web-Logo no Web-Logo

Structure-based 
Evidence

TIGRFAMs no significant hits
PFAMs AmiS/UreI family transporter

HMM Logo Key Residues P158, F67
PDB Urea Channel

Cellular Localization
Transmembrane Helices 6

Signal Peptide none
PSORTb Final Prediction Cytoplasmic membrane

Figure 2 – TMHMM 
data for HP0071
The cellular 
localization data 
shows the presence of 
6 transmembrane 
helices. 

Gene Locus: HP0887

Basic Information
DNA Coordinates 938415..942287

DNA Length 3873 nt
Amino Acid Sequence Length 1290 aa

Sequence-based 
Similarity

COGS
COG4625: Uncharacterized conserved 

protein, contains a C-terminal beta-barrel 
porin domain

T-Coffee No orthologs
Web-Logo No Web-Logo

Structure-based 
Evidence

TIGRFAMs

TIGR01414: autotrans_barl:contain a 
conserved C-terminal domain that integrates 
into the outer membrane and enables the N-

terminal region to be delivered across the 
membrane.

PFAM pfam03797: Autotransporter beta-domain
HMM Logo Key Residues W2, G31, G43, P138

PDB No significant hits

Cellular Localization
Transmembrane Helices 1

Signal Peptide Yes
PSORTb Final Prediction Outer Membrane/ Extracellular

Gene Locus: HP0913

Basic Information
DNA Coordinates 966746..968335

DNA Length 1590 nt
Amino Acid Sequence Length 529 aa

Sequence-based 
Similarity

COGS No significant hits
T-Coffee No orthologs

Web-Logo No significant hits

Structure-based 
Evidence

TIGRFAMs No significant hits

PFAMs
pfam01856: HP_OMP Helicobacter outer 

membrane protein
HMM Logo Key Residues G5, R19, G70, F102, G109, G123, F158

PDB No significant hits

Cellular Localization
Transmembrane Helices None

Signal Peptide Yes
PSORTb Final Prediction Outer membrane

Figure 4 – SignalP data for Helicobacter pylori HP0913 showing the presence of a possible signal peptide with 
a likely cleavage site between position 41 and 42


