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Bacillu santhraci s is a rod shaped bacterium that i s the in fect iousagen t
ofanthrax, a deadly human and live stock disea se. It i s identified using
a gram-stain and it is gram posi tive . I t is commonl y found in soil and
affects animal s domestic and wild. Baci llus anthraci s i s being studied
for a mult itude of reasons. One reason i sdue to it srelati vely short gene
sequence. Furthermore, there is currently only one vaccine which
scienti st swant to in crease.Coming up with a new vaccine will help stop
the spread of the deadlydisease.

Bacillu s anthraci s has been studied throughout his tory. Man y studies
have led to the conclu sion that it can be used as a biological weapon.
Scienti st s were able to f igure this out because they found out that it
contains an environmentally resis tant endospore. The reasons for
marked differences in susceptibili ty to anthrax among different anima l
species are notknown.

Modules of the GENI-ACT (http://www.geni-act.org/) were used to 
complete Kytococcus sedentarius genome annotation . The modules 
are described below:

BA_0057
The proposed product of this gene was a YabP sporulation protein.
Thisparto f the protein produces a single endospore that i sres is tant to
environmental factors such asheat , radiation and chemical insul t. This
gene productproposal i s supported by a mult itude o fgene programs.
One of these in clude Weblogo,which determined that our protein was
well-conserved. Sporulation is a well-conserved evolutionary trait
among the Baci llus spe cies. The conclu sion that thi s protein i s a
sporulation protein is further supported through the pairwise alignment
and HMM logo. Last but not least , the conclus ion that our protein was
notan enzyme in a ccordance to MetaCyc, al so prove s the validi ty of
our protein.

A group of three consecutive genes from the Ba cillus anthrac is
genome,Ba-0057,Ba_0058 and Ba_0059,were subjected to manual
annotation using the Genomics Educa tion National Initiati ve- Genome
Annotation Toolk it (GENI- ACT). While using the Genomi cs Education
National Init iati ve- Genome Annotation Tool kit , the da tabase searches
that we performed were able to explain a plethora a general genomic
information. This information inc luded the amino a cid sequence-based
similarit y data as well as potential alternative open reading frames and
others.B y using all of the in formation found by the databases,we were
able to conclude that the protein spans all across the cytoplasm ic
membrane and that the protein is a sporulation protein. Using these
tests result s, as well as all the others, we determined if the gene
product name was identical to that proposed for each gene by
automated computer pipeline annotation.

BA_0058
The proposed product of thi s gene was a spore cortex biosynthesi s
protein.This protein is only found in organism s that perform sporulation .
It is al so predicted to span the membrane several ti mes. Thi s
information is supported through the Phobius graph, which states tha t
the protein is found all around the cytopla smi cme mbrane.Furthermore,
the TMHMM logo concluded that the protein has si x transmembrane
helices, meaning that it spans all across the membrane. A s full y seen
through the long location on the membrane, it can once again be
concluded that this protein is in fact a spore cortex biosynthesis protein.
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Modules Activities Questions Answered

Module 1-Basic 
Information

DNA Coordinates and 
Sequence, Protein 
Sequence

What is the sequence 
of my gene and 
protein? Where is it 
located in the 
genome?

Module 2-Sequence-
Based Similarity 
Data

Blast, CDD, T-Coffee, 
WebLogo

Is my sequence 
similar to other 
sequences in 
Genbank?

Module 3- Cellular 
Localization Data

Gram Stain, TMHMM, 
Signal P, PSORT, 
Phobius

Is my protein in the 
cytoplasma, secreted 
or embedded in the 
membrane?

Module 5-Structure-
Based Evidence

TIGRfam, Pfam, PDB Are there any 
functional domains in 
my protein?

Modula 6-Enzymatic 
Function

KEGG, MetaCyc, E.C. 
Number

In? what process does 
my protein take part In the case of our group, GENI-ACT was able to determine the identities 

of three separate gene products. As seen through the computer 
databases, the gene product names were identical to the proposed gene 
annotations. Each and every one of our gene annotations coded for a 
known protein, useful to the study of genomics.

Gene Locus GeniAct Gene 
Products

Proposed Gene 
Annotations

BA_0057 YabP 
sporulation 
protein

YabP 
sporulation 
protein

BA_0058 Spore cortex 
biosynthesis 
protein

Spore cortex 
biosynthesis 
protein

BA_0059 Cell division 
protein divic

Cell division 
protein divic

Figure 1.  A genetic map of Bacillus anthracis

BA_0059
The proposed product of this gene was a cell division protein divic. This 
protein is required for vegetative and sporulation septum formation. 
Furthermore, it also activates the genes expressed under the control of 
the sporulation transcription factors sigma F and sigma E. The most 
obvious description to support this claim is the amino acid length. The 
recorded value was 119, and the known value for a cell division protein 
divic is about 125 (similar values). Furthermore, the Phobius graph 
concluded that the protein was stuck between a membrane, and the 
cytoplasm. According to studies, the cell division protein divic is oriented 
in such a way that its small N-terminus is within the cytoplasm, while its 
larger C-terminus is external to the cytoplasm. This protein is indeed the 
cell division protein divic.

Figure 2.  
WebLogo 
generated from 
the  BA_0057 T-
COFFEE 
alignment.  
There are tall 
and wide letters 
throughout, 
meaningBA_005
7 is a well 
conserved 
protein.

Figure 3.  Phobius graph 
predicting BA_0058  is found 
in the cytoplasmic membrane. 

Figure 4. TMHMM graph 
results showing that 
BA_0058 has six 
transmembrane helices, 
meaning that it spans the 
membrane.
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Figure 5. The Phobius graph showing the  N-terminus of BA-0059 is 
within the cytoplasm, while its larger C-terminus is external to the non-
cytoplasmic.
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