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Abstract

Introduction
Results

Methods
Modules of the GENI-ACT (http://www.geni-act.org/) were 
used to complete Bacillus anthracis str. Ames genome 
annotation. The modules are described below:
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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.
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A group of 4 consecutive genes from the microorganism
Bacillus anthracis str. Ames (BA_0632 – BA_0635) 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.

Bacillus anthracis str. Ames is a gram-positive, rod-shaped
bacterium. This bacterium can make spores that can be
inhaled, acquired through skin lesions by contact with infected
animal hides, or ingestion of contaminated meats to produce
gastrointestinal anthrax. B. anthracis makes a good biological
weapon because it can be made in large quantities. Inhalation
anthrax is more lethal than skin lesions and gastrointestinal
anthrax. If a person has been exposed to anthrax, they should
be given a course of antibiotic treatment (Gast, et al., 2011).

Figure 1.  The locus tags and relative position of the genes 
under investigation in this research

https://decodingscience.Missouri.edu/tap/bacillus-anthracis/

Figure 2 – T-COFFEE of BA-0632 is shown to be well
conserved amongst many different rows. Rows with a * display
that the amino acid is conserved.
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DNA Coordinates 650002..651126
DNA Length 1125

Amino Acid Sequence Length 374
COGs No COGs found

TCOFFEE Not well conserved
WEBLOGO Residue 59 well conserved

Transmembrane Helices None
Signal Peptide Yes, Signal Peptide II

PSORTB Final Prediction Multiple Location Sites
TIGRFAMs TIGR02887

PFAMs PF05504
HMM Logo Key Residues D120, W143

PDB None found
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BA_0632 Summary:
The initial proposed product of this gene by GENI-ACT was a
trehalose-6-phosphate hydrolase. This gene product is
supported by BLAST for the amino acid sequence had a low e-
value and few gaps. It is also supported by results found in
TIGRFAM, T-COFFEE and PDB. The proposed annotation of
this protein is trehalose-6-phosphate hydrolase.

DNA Coordinates 651107..652213 
DNA Length 1107

Amino Acid Sequence Length 368
COGs No COGs found

TCOFFEE Residues 261 - 287 is well conservered
WEBLOGO Residues 261 - 287 is well conservered

Transmembrane Helices 10
Signal Peptide No

PSORTB Final Prediction  Cytoplasmic Membrane
TIGRFAMs No hits found 

PFAMs Spore germination protein 
HMM Logo Key Residues W36, F86, Y127, G132, P169

PDB None
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Figure 3 –
This graph 
represents 
the 
Phobius 
output for 
BA_0633. 
The first 
portion of 
the 
sequence 
is a signal 
peptide.BA_0633 Summary:

The initial proposed product of this gene by GENI-ACT was
spore germination protein GerKC. This gene product proposal
was supported by PFAM and TIGRFAM, both having one
hit. Phobius predicted that this protein is embedded through
the membrane. TMHMM results predicted zero transmembrane
helices. PSORTB showed that this gene most likely has
multiple location sites. As such, the proposed annotation is
spore germination protein GerKC.

BA_0634 Summary:
The initial proposed product of this gene by GENI-ACT was
spore germination protein GerKB. This gene product proposal
is supported by WebLogo, which showed a well conserved
region among the species. This annotation is also supported
by PFAM and PSORTb. As such, the proposed annotation is a
spore germination protein GerKB.

DNA Coordinates 652194..653696
DNA Length 1503

Amino Acid Sequence Length 31
COGs No COGS found

TCOFFEE Amino portion is poorly conserved
WEBLOGO Residues 400-407 are well conserved

Transmembrane Helices 3 transmembrane helices found
Signal Peptide no signal peptide found

PSORTB Final Prediction Cytoplasmic Membrane 
TIGRFAMs None found

PFAMs PF03323 spore germination protein
HMM Logo Key Residues D12, F135, Y174, P252

PDB None found
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BA_0635 Summary:
The initial proposed product of this gene by GENI-
ACT was spore germination protein GerKA. This gene product
proposal is supported by BLAST, the top hit is a spore
germination protein KA with a low E-value and few gaps.
TMHMM shows the protein is integrated in the cell
membrane. It is also supported by the results of T-COFFEE
and PFAM. The proposed annotation is spore germination
protein GerKA.

Figure 5 –
TMHMM 
shows 
that 
BA_0635 
has 3 
transmem
brane 
helix 
domains.

DNA Coordinates  648309..649970
DNA Length 1662

Amino Acid Sequence Length 553
COGs COG0366 [carbohydrate transport and metabolism]

TCOFFEE well conserved in middle, poorly conserved on amino and carboxy ends
WEBLOGO well conserved in middle, not well conserved on amino or carboxy end

Transmembrane Helices no transmembrane helix found
Signal Peptide no signal peptide

PSORTB Final Prediction protein is cytoplasmic
TIGRFAMs TIGR02403 trehalose_treC: alpha,alpha-phosphotrehalas

PFAMs PF00128 Alpha amylase, catalytic domain
HMM Logo Key Residues G1, H129

PDB 5BRQ: Entity 1 containing Chain A, B, C, D
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Gene Locus GENI-ACT Gene Products Proposed Annotation
0632 trehalose-6-phosphate hydrolase trehalose-6-phosphate hydrolase
0158 spore germination protein GerKC spore germination protein GerKC
0159 spore germination protein GerKB spore germination protein GerKB
0160 spore germination protein GerKA spore germination protein GerKA


