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Histamine-producing bacteria are responsible for scombrotoxin (histamine) fish poisoning, a leading cause of fish poisoning in
the United States. We report here the draft genome sequences of four histamine-producing (HP) Photobacterium kishitanii
strains and nine HP Photobacterium angustum strains isolated from tuna.
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Scombrotoxin (histamine) fish poisoning (SFP) remains the
leading cause of fish poisoning in the United States, despite

efforts for its control (1). The illness is caused by ingesting fish
containing high levels of histamine and other biogenic amines.
Symptoms, which include flushing, sweating, nausea, headache,
and diarrhea (2), occur within minutes to several hours after the
consumption of toxic fish and generally subside within a few
hours. Histamine is produced by naturally occurring bacteria ca-
pable of converting histidine in the fish to histamine by the action
of histidine decarboxylase. Scombroid fish (e.g., tuna and mack-
erel) and other nonscombroid species (e.g., mahi-mahi and blue-
fish) that have naturally high levels of histidine in their muscle
tissue are therefore susceptible to histamine formation (3).

Gram-positive and Gram-negative histamine-producing bac-
teria (HPB) exist, but the main HPB found in fish are Gram neg-
ative (2, 4). Previously, mesophilic HPB, such as Morganella
morganii, Raoultella planticola, Enterobacter aerogenes, and Photo-
bacterium damselae, were thought to be the most prevalent HPB in
fish (5–7). However, there have been reports of psychrotrophic
HPB (e.g., Photobacterium phosphoreum and Morganella psychro-
tolerans) isolated from fish that are capable of growth at refriger-
ation temperatures (8, 9). Some of these bacteria are indigenous to
the fish, making the control of SFP challenging.

The Photobacterium kishitanii and Photobacterium angustum
strains sequenced in this study were psychrotrophic HPB isolated
from the anal vents of albacore (Thunnus alalunga) and yellowfin
tuna (Thunnus albacares) from the North Pacific Ocean west of
Hawaii. The strains were sequenced to confirm their identification
and to characterize the histidine decarboxylase gene cluster.

The genomes were sequenced using the Ion PGM sequencer
and Ion OneTouch 2 system with 400-bp reads (Life Technolo-
gies, Frederick, MD). Briefly, for DNA purification, single colo-
nies were incubated in 5 ml of Luria 70% seawater (LSW-70) (10)
at room temperature with shaking at 200 rpm for 24 h. DNA was
extracted with DNeasy blood and tissue kits, according to the
manufacturer’s instructions (Qiagen, Valencia, CA). DNA con-

centrations were determined using a Qubit 2.0 fluorometer with
the Qubit double-stranded DNA (dsDNA) high sensitivity (HS)
assay kits, according to the manufacturer’s instructions (Life
Technologies). DNA was enzymatically fragmented using Ion
Xpress Plus fragment library kits (Life Technologies), and size was
selected with E-Gel SizeSelect 2% agarose gels in an E-Gel iBase
unit (Life Technologies). The template for the Ion Torrent PGM
instrument was prepared with Ion PGM Template OT2 400 kits
and sequenced with Ion PGM sequencing kits on an Ion 314 Chip
version 2, according to the manufacturer’s instructions (Life
Technologies). For each isolate, the genomic sequence single-pass
reads were de novo assembled using the SPAdes software (11)
and annotated using the NCBI Prokaryotic Genomes Annota-
tion Pipeline (http://www.ncbi.nlm.nih.gov/genome/annotation
_prok/) (12). Through the annotation process, 4,566 to 4,603 and
4,274 to 4,442 genes were identified for the P. kishitanii and P. an-
gustum isolates, respectively. The presence of the histidine decar-
boxylase gene was confirmed in all P. kishitanii and P. angustum
isolates.

Nucleotide sequence accession numbers. The draft genome
sequences of the four P. kishitanii and nine P. angustum isolates
are available in GenBank under accession numbers JZSS00000000
to JZTE00000000.
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