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A group of consecutive 7 genes from the microorganism Legionella
Pneumophila (Ipg0011-lpg0020) were anrotated using the collaborative

genome annotation website GENIFACT. The Genbank proposed gene
product name for 4 of these genes were assessed in terms o f the

general genomic information, amino add sequence-based similarity
data, structure-based evidence from the amino add sequence, cellular
localization data, and potential alternative open reading frames. The
Genbankproposed gene product name did not differ significantly from

the proposed gene annotation for 4 of the genes in the group and as
such, the genes appear to be correciyannotated in the database. We

did find so me evidence for a better start codon ofLPG 0019 that was?2

codons downstream of the computer called start codon..

Legionella pneumopila isa spe des that is gram-negative badilli. Al'so, it
is anon-spore-forming gammaproteobaderia. It lies on the surface o f
water and is mosly found in showers, faucets, air-condioners,
fountains, public batis and many other places. It is not found
commonly on natural waters, such asoceans, lakes or rivers. It is
ransmitted through human aerosols. Once in the aerosols, it multiplies
and causes alveolar inflammaton that is damaging to the body.
Humans are considered inddental hosts, because legionella replicate
within their al veolar ma crophages. This may result a sa febrile disease
charadterized by pneumonia. A sudden epidemicou threakof legionella
occurred between the atiendees of the American Legion conference in
Philadelphia. This outoreak uncovered 221 suspected casesof this
respiratorydisease where 34 individualsdied. Legionellaisresponsble
for 8,000 to 18,000 hospitalizatons every year in the United
States. The majorityo f cases occurin the summer. Tho se who smo ke ,
have traveled recently, or have cancer, AD S, or diabetes are more
likely to be infected by this spedes. Legionella doesn't just affe ct
humans. They are known fo infe ct and replica te inside freshwater
amoebae. Their assodation with amoebae may cause badcerial
phenotypes (1).

Figure 1. Transmission

| elecron micrograph of
Legionella pneumophila
bacteria inside a

phagocytic cell (2)
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Figure 2. The arrangementofthe locus tags of the Legionella
pneumophila genome under investigation in this study

Modules of the GENFACT (hiip/www geni-actorg/) were used to
complete Legionellapnemophila genome annotaton . The modules
are described below:

Modules Activities Questions Investigated
Module 1- Basic Information  DNA Coordinates and What is the sequence of my
Module Sequence, Protein Sequence gene and protein? Where is

it located in the genome?

Module 2- Sequence-Based  Blast, CDD, T-Coffee,
Similarity Data WebLogo

Is my sequence similar to

other sequences in

Genbank?

Gram Stain, TMHMM, Is my protein in the

SignalP, PSORT, Phobius  cytoplasm, secreted or
embedded in the
membrane?

Module 4- Alternative Open  IMG Sequence Viewer For  Has the amino acid

Reading Frame Alternate ORF Search sequence of my protein been

called correctly by the

computer?

Module 3- Cellular
Localization Data

Module 5- Structure-Based  TIGRfam, Pfam, PDB Are there functional domains
Evidence in my protein?

Legionella Pneumophila 0011:

The initial proposed product of this gene by GENIACT was a
Thiol-disulfide o xdoreductase. This gene product proposal was
supported by the top BLAST hits for the amino add sequence, the
presence of well-curated protein functional domains within the amino
add sequence, the transmembrane topography of the amino acid
sequence, and the cellular lo caton of the amino add sequence. As
such, the proposed annotation is a Thiol-disulfide oxidoreductase.

Legionella Pneumophila 0015:

The initial proposed produdt of this gene by GENIACT was a
multidrug resistance protein. This gene productproposalwas supported
by the top BLAST hits for the amino acid sequence, the presence of
well-curated functonal domains within the amino add sequence, the
cellular location of the amino add sequence, and the enzymatic
function o f the amino a dd sequence. As su ch, the proposed annotation
is amultidrug resistance protein.

The iniial proposed product of these genes by GENIFACT wasa
transporter protein. This gene product proposal was supported by the
top BLAST hits for the amino acid sequences, the presence of well-
curated functional domains within the amino add sequences, the
cellular location of the amino acid sequences, and the enzymatic
funcion of the amino add sequences. As such, the proposed
annotation is a transporter protein.

The initial proposed produd of this gene by GENFACT was
hemagglutinin. This gene product proposal was supported by BL AST
hits from the amino acid sequence, fun cional domain swithin the amino
add sequence, the transmembrane topography of the amino acid
sequence, the cellular location of the amino add sequence.
Inconsistende s and the alternate reading frame showed that the
startcodon s called incorrecly. Ipropose the new start codon begins at
DNAcoordinate 24117.

Figure 3 - Legionella pnemophila 0019 Weblogo. Nofice the gap in
the first 2 posiions and the poorly conserved regionsthrough out.
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Figure 4: Legionella pneumophilia T-Cofiee Aignment Nofice,
Legionella 0019 starts 2 amino adds sooner than the compared
sequences.
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Figure 5 - Legionella pneumophila 0019 AORF. An ATG
start codon downstreamappearsto fit more perfecty than
the predicted codon
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Legionella Pneumophila 0015 Weblogo. Near the beginning
itis not well conserved butas you move towards the middle,
it becomes more conserved.
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Figure 6. Legionella pneumophila 0011 Alignment of
top hit. Notice the 100% identty and low E-Value
soore.

The GENFACT proposed gene product did not differ significant'y for

Ipg0011,0015 and 0018 from the proposed gene annotation for each o f
the genes in the group and as su ch, the genesappear to be corredy
annotated by the computer database. Lpg0019 did not differ
signifi cantly from the proposed annotation, but the start codon did. This
lead us to believe that the DNA coordinate of 24117 is better for the

first nudeotide of the start codon.

LPG 0011 Thiol-disulfide Thiol-disulfide
oxidoreductase  oxidoreductase

LPG 0015 Multidrug Multidrug
resistance protein resistance protein

LPG 0018 Transporter Transporter
Protein Protein

LPG 0019 Hemagglutinin Hemagglutinin
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