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Salmonella is one of the major pathogenic bacteria that cause food poisoning. To elucidate the host infection mechanism of Sal-
monella enterica serovar Typhimurium-targeting phages, the bacteriophage SPN3UB was isolated from a chicken fecal sample.
This phage belongs morphologically to the Siphoviridae family and infects the host via the O antigen of lipopolysaccharide
(LPS). To further understand its infection mechanism, we completely sequenced and analyzed the genome. Here, we announce
its complete genome sequence and report major findings from the genomic analysis results.

Salmonella is a pathogenic bacterium that causes salmonellosis
via contaminated foods (6, 7). To develop phages as a biocon-

trol agent for controlling this pathogen in foods, understanding of
the host infection mechanism of Salmonella phages is important
(2, 3, 10). While the O antigen of lipopolysaccharides (LPS) is a
common host receptor for infection in the Myoviridae (FelixO1)
(11) and Podoviridae (P22, �34) families (4, 13, 14), phages in the
Siphoviridae family that use this host receptor, such as SETP3, are
rare (8). The S. Typhimurium-targeting SPN3UB phage, which
belongs to the Siphoviridae family, could not infect the rfaL (O-
antigen ligase)-deficient mutant strain of S. Typhimurium SL1344
(data not shown), suggesting that it infects the host via the O
antigen of LPS (12). To further understand its host infection
mechanism, we completely sequenced and analyzed the genome.

Phage genomic DNA was isolated using the standard alkaline
lysis method (15) and was sequenced using a Genome Sequencer
FLX Titanium instrument by Macrogen (Korea). Assembly of
quality filtered reads was performed using a 454 Newbler 2.3 as-
sembler, and open reading frames (ORFs) were predicted using
GeneMarkS (5), Glimmer 3.02 (9), and FgenesV (Softberry, Inc.,
Mount Kisco, NY). Ribosomal binding sites were confirmed using
RBSfinder (J. Craig Venter Institute, Rockville, MD). Annotation
of the predicted ORFs was conducted using BLASTP (1) and
InterProScan (16).

Phage SPN3UB has a double-stranded DNA (dsDNA)-based
genome consisting of 47,355 bp with a GC content of 49.61% and
71 ORFs but no tRNA, indicating that it is the largest genome
sequence in the Siphoviridae phage family that uses the O antigen
of Salmonella LPS as a host receptor. This phage genome encodes
head/tail structure proteins (major capsid protein, tape measure
protein, minor tail proteins M and L, tail assembly proteins K and
I, and tail fiber protein J), phage packaging terminases (terminase
large and small subunits), integration and recombination protein
and enzymes (integrase, excisionase-like protein, RecT recombi-
nase, and RecE exodeoxyribonuclease), lysogeny control proteins
(Cro, CI, and CII), phage replication proteins (PrpO replication
protein and DnaC DNA replication protein), antitermination
proteins (antitermination protein Q), host cell lysis enzyme and
peptidases (endolysin and Rz/Rz1 endopeptidases), and proteins
for additional functions (Arc-like DNA binding protein, antire-
pressor family protein, Eaa protein, DinI DNA damage-inducible
protein, NinG, and KilA-N domain protein). Because this phage

has only one tail fiber J protein, it may play an important role in
host infection via the O antigen of LPS. The lysogeny control pro-
teins and antitermination Q protein may contribute to the forma-
tion of lysogen during infection. Reconstruction of the phage
from the lysogen was confirmed by mitomycin C induction (data
not shown). Interestingly, some of the replication proteins, such
as helicase, primase, etc., are missing. It is likely that this phage
takes advantage of host replication proteins or that they are anno-
tated to hypothetical proteins due to a too-low level of identity
with other phage replication proteins in the GenBank database.
The complete genome sequence of S. Typhimurium SPN3UB
phage provides extended information about host infection and
interaction mechanisms with this phage.

Nucleotide sequence accession number. The complete ge-
nome sequence of S. Typhimurium bacteriophage SPN3UB is
available in GenBank under accession number JQ288021.
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