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Legionella pneumopila isa spe cies that is gram-negative bacilli . Al so, it
is a non-spore-forming gammaproteobacteria. It lie s on the surface o f
water and is mostly found in showers, faucets, air-conditioners,
fountains, public baths and many other place s. I t is not found
commonly on natural waters, such a s o ceans, lake s or river s. I t is
transmit ted through human aerosols. Once in the aerosol s, it mult iplies
and causes alveolar inflamma tion that i s damaging to the body.
Humans are considered incidental hosts, because legionella replicate
within their al veolar ma crophages.Thi s may result a sa febrile di sease
characterized by pneumonia. A sudden epidemicou tbreakof legionella
occurred between the attendees of the Ameri can Legion conference in
Philadelphia. Thi s outbreak uncovered 221 su spected ca ses o f this
respiratorydisease where 34 individualsdied. Legionella i sresponsible
for 8,000 to 18 ,000 hospitali zations every year in the United
States. The majorit yo f cases occur in the sum mer. Tho se who smo ke ,
have traveled recen tly, or have cancer, AID S, or diabetes are more
likely to be infected b y this specie s. Legionella doesn’t just affe ct
humans. They are known to infe ct and replica te in side freshwater
amoebae. Their a sso ciation with amoebae ma y cause bacteria l
phenotypes (1).

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

Legionella Pneumophila 0011:
The initial proposed product of thi s gene by G ENI-ACT was a

Thiol-disulfide o xidoreductase. This gene product proposal was
supported by the top BLA ST hi ts for the amino acid sequence, the
presence of well-curated protein functional domains wi thin the amino
acid sequence, the transmembrane topography of the amino acid
sequence, and the cellular lo cation o f the amino a cid sequence. A s
such, the proposed annotation is a Thiol-disulfide oxidoreductase.

Legionella Pneumophila 0015:
The initial proposed product of thi s gene by G ENI-ACT was a

multidrug resis tance protein. This gene productproposal was supported
by the top BLAST hi ts for the amino acid sequence, the presence o f
well-curated functional domains within the amino a cid sequence, the
cellular locat ion of the amino acid sequence, and the enzymati c
function o f the amino a cid sequence. As su ch, the proposed annotation
is a multidrug resistance protein.

Legionella Pneumophila 0018:
The initial proposed product of these genes by GENI-ACT wasa

transporter protein. This gene product proposal was supported by the
top BLA ST hit s for the amino acid sequences, the presence of well-
curated funct ional domains wi thin the am ino acid sequences, the
cellular location of the amino acid sequences, and the enzymati c
function of the amino acid sequences. As such, the proposed
annotation is a transporter protein.
Legionella Pneumophila 0019:

The initial proposed product of thi s gene by GENI-ACT was
hemagglutinin. This gene product proposal was supported by BL AST
hits from the amino acid sequence, fun ctional domain swithin the amino
acid sequence, the transmembrane topography of the amino acid
sequence, the cellular locat ion of the amino acid sequence .
Inconsi stencie s and the al ternate reading frame showed that the
startcodon is called incorrectly . Ipropose the new start codon begins a t
DNA coordinate 24117.

A group of consecu tive 7 genes from the mi croorganism Legionella
Pneumophila (lpg0011-lpg0020) were annotated using the collaborative
genome annotation website GENI-ACT. The Genbank proposed gene
product name for 4 of these genes were assessed in terms o f the
general genomic informat ion, amino a cid sequence-based similari ty
data, structure-based evidence from the amino acid sequence, cel lular
localizat ion data, and potential alternati ve open reading frames. The
Genbankproposed gene product name did not differ signi ficant ly from
the proposed gene annotation for 4 of the genes in the group and as
such, the genes appear to be correctl yannotated in the database. We
did find so me evidence for a bet ter s tart codon ofLPG 0019 that was2
codons downstream of the computer called start codon..

Figure 3 – Legionella pnemophila 0019 Weblogo. Notice the gap in 
the first 2 positions and the poorly conserved regions through out. 

The GENI-ACT proposed gene product did not differ signifi cantl y for
lpg0011,0015 and 0018 from the proposed gene annotation for each o f
the genes in the group and as su ch, the genesappear to be correctl y
annotated by the computer database. Lpg0019 did not differ
signifi cantly from the proposed annotation, but the start codon did.Thi s
lead us to believe that the DNA coordinate of 24117 is better for the
first nucleotide of the start codon.

Figure 4: Legionella pneumophilia T-Coffee Alignment. Notice, 
Legionella 0019 starts 2 amino acids sooner than the compared 
sequences.  
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Gene Locus Geni-Act Gene 
Product

Proposed 
Annotation

LPG 0011 Thiol-disulfide 
oxidoreductase

Thiol-disulfide 
oxidoreductase

LPG 0015 Multidrug 
resistance protein

Multidrug 
resistance protein

LPG 0018 Transporter 
Protein

Transporter 
Protein

LPG 0019 Hemagglutinin Hemagglutinin

Legionella Pneumophila 0015 Weblogo. Near the beginning 
it is not well conserved but as you move towards the middle, 
it becomes more conserved.

Figure 6. Legionella pneumophila 0011 Alignment of 
top hit. Notice the 100% identity and low E-Value 
score.

Figure 1. Transmission 
electron micrograph of 
Legionella pneumophila 
bacteria inside a 
phagocytic cell (2) 

Figure 2.  The arrangement of the locus tags  of the Legionella 
pneumophila genome under investigation in this study

Figure 5 – Legionella pneumophila 0019 AORF.  An ATG 
start codon downstream appears to fit more perfectly than 
the predicted codon


