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Abstract

Two genes from the microorganism Lactobacillus acidophilus
(LBA0034 - LBA0035) 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 and as such, the genes appear to be correctly
annotated by in the r database. However, the amino acid
sequences did differ between GENI-ACT and IMG/M for
LBA0035, with GENI-ACT in the end proving to be incorrect
for the number of amino acids coded for by the gene. The
LBA0034 and LBA0035 genes code for antibiotics and
dipeptide metabolism respectively.

Introduction

Gene annotation is important in order to understand a
genome. Genome annotation is the process of locating the
genes and coding regions as well as determining what the
genes actually do. A gene’s annotation can be submitted to
and stored in genomic databases. Many organisms have had
their entire genome sequenced, however this is not all there is
to a genome project. Annotation also involves describing
different regions of the code and identifying which regions can
actually be called genes. Overall, gene annotation is important
because it gives us a better understanding of genes and helps
us gain knowledge.

Lactobacillus acidophilus is a species of bacteria that can
ferment sugars into lactic acid. It grows at pH values below pH
5.0 and grows best around 37C. It naturally occurs in the
gastrointestinal tract and mouth of humans and many animals.
Some strains of L. acidophilus are considered to be probiotic,
or healthy, when consumed. These strains are often used in
many dairy products such as yogurt. The Mayo Clinic has
published a list of disorders for which L. acidophilus has been
tested to aid with, including vaginal disorders, allergic skin
reactions, anemia, and many more. According to the list,
“There is good evidence supporting the use of L. acidophilus
for the treatment of vaginal infections...[And] taking
Lactobacillus by mouth along with itraconazole has been
shown to help treat scaly, itchy rashes” (Mayo Clinic, 2010).
Lactobacillus is considered “the most commercially important
genus of lactic acid-fermenting bacteria” (Lee, 2009).

Figure 1 - Lactobacillus
acidophilus, negative phase
contrast under microscope
(Microbiology in Pictures
website.)
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Methods

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

Activities

DNA Coordinates and
Sequence, Protein Sequence

Modules Questions Investigated

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

Module 1- Basic Information
Module

Module 2- Sequence-Based
Similarity Data

Blast, CDD, T-Coffee,
WebLogo

Is my sequence similar to
other sequences in
Genbank?

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

Module 3- Cellular
Localization Data

Gram Stain, TMHMM,
SignalP, PSORT, Phobius

Results
LBA0034:
The initial proposed product of this gene by GENI-ACT was
an AAC(3) family N-acetyltransferase. This gene product
proposal was supported by the top BLAST hits for the amino
acid sequence, however it is questionable based on how
poorly conserved the majority of the gene sequence is,
especially at the beginning of the multiple sequence
alignment WEBLOGO, as can be seen in Figure 2. The
region features however include an antibiotic in the CDD, as
shown in Figure 4.
LBA0035:
The initial proposed amino acid sequence in GENI-ACT for
this gene was a length of 470 amino acids, however when
completing a BLAST on this sequence, it returned no
matches. When using the IMG/M amino acid sequence, its
length was 466 amino acids, which yielded results in a
BLAST search. This leads to the potential conclusion that
GENI-ACT has an error for the amino acid sequence, and
potentially other information. This gene codes for a
dipeptidase, an enzyme that breaks down dipeptides.
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Figure 2 - WEBLOGO for LBA0034.
This shows that there is very little
conservation at the beginning of the
amino acid sequence, which may be
a sign that there is an alternative
open reading frame (however we did
not get to test this theory.) There is
no set amino acid chemical pattern or
dominant property throughout the
sequence.
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Figure 3 — WEBLOGO for LBA0035. This
shows that there is very high conservation
and many frequent amino acids in
alignment. There are a lot of polar amino
acids (green) and very few acidic or basic
amino acids. This makes sense when
considering the function of the protein that
LBA0035 codes for.
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Figure 4 — Domain hits for LBA0034 shows that it codes for antibiotic
proteins, as it is part of the Antibiotic-NAT superfamily. This correlates
with L. acidophilus having potential antibiotic properties.
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Figure 5 — LBA0035 belongs to the Ntn_hydrolase superfamily, which
correlates with its protein’s proposed metabolic function.
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‘SignalP 4.1 Server - prediction results

Figure 6 — The SignalP shows no
signal peptides for LBA0034.

SignalP 4.1 Server - prediction results
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Figure 7 — The SignalP shows no
signal peptides for LBA0035,
however it has a higher S-score.

Conclusion

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. However, there
does seem to be an error with the amino acid sequence
proposed by GENI-ACT for LBA0035 which should be

corrected.
Gene Name for Lactobacillus | Proposed Gene Function
acidophilus
LBA0034 AAC(3) family N-
acetyltransferase
(antibiotic properties)
LBAO035 Dipeptidase
(dipeptide metabolism)
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