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Here, we report the draft genome sequences of Edwardsiella ictaluri strains LADL11-100 and LADL11-194, two isolates from
natural outbreaks of edwardsiellosis in the zebrafish Danio rerio, as well as the sequences of the plasmids carried by the ze-
brafish strain of E. ictaluri.
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Edwardsiella ictaluri, the causative agent of enteric septicemia
of channel catfish (ESC), was first described in channel cat-

fish in 1979, and the genome of a typical catfish strain,
LADL93-146, was released in 2012 (1–3). Zebrafish can be used
as an experimental model for edwardsiellosis by immersion
and injection using the catfish strain (4). However, it was not
until 2013 that the zebrafish Danio rerio was reported as a nat-
ural host of E. ictaluri infection (5). Specimens from Louisiana
State University, Baton Rouge, LA, and the University of Mas-
sachusetts at Amherst, Amherst, MA, sent to the Louisiana
Aquatic Diagnostic Laboratory (LADL), Baton Rouge, LA, for
diagnosis were found to be infected with E. ictaluri. Zebrafish
strains LADL11-100 and LADL11-194 were further identified
as the primary causes of high mortality in both facilities. These
strains are considered typical of other zebrafish strains isolated
from other laboratories and geographic locations but vary con-
sistently from the catfish strains in many aspects (3).

To investigate the potential genetic variation and virulence
mechanisms of zebrafish strains in relation to catfish strains, E. ic-
taluri LADL11-100 and LADL11-194 genomic DNA sequencing
was performed using the Ion Torrent Personal Genome Machine
(PGM) and 316 sequencing Chip (Life Technologies) at Louisiana
State University, Division of Biotechnology and Molecular Med-
icine (BioMMED). E. ictaluri was grown in brain heart infusion
(BHI) broth for 18 h, and the genomic DNA was extracted using
the High Pure PCR template preparation kit (Roche Applied
Science). The Ion Xpress Plus fragment library kit (Life Technol-
ogies) was used to prepare high-quality fragment libraries.
Template-positive Ion Sphere Particles (ISPs) containing clonally
amplified DNA were prepared for sequencing using the Ion PGM
200 sequencing kit.

The sequencing of the two strains produced output totals of
4,020,880 and 2,894,144 usable reads, with average read lengths
of 221 bp and 217 bp. The average G�C content of both ze-

brafish strains is 57.4%, which is identical to that of catfish
strain E. ictaluri LADL93-146. CLC Genomics Workbench ver-
sion 7.5 (CLC bio) and Sequencher 5.2.4 (Gene Codes Corpo-
ration) used for assembly yielded 127 and 130 contigs that were
�1,000 bp for LADL11-100 and LADL11-194, respectively.
The maximum length of the contigs from each strain is approx-
imately 160 kb.

The genome was annotated using the RAST server (6, 7) and
NCBI Prokaryotic Genome Annotation Pipeline (PGAP) (http:
//www.ncbi.nlm.nih.gov/genome/annotation_prok/). RAST pre-
dicted a total of 3,613 coding DNA sequences (CDS) and 85 RNAs
for LADL11-100 and 3,638 CDSs and 94 RNAs for LADL11-194.
These draft genome sequences, together with that of E. ictaluri
LADL93-146 (accession no. CP001600), were uploaded to CON-
TIGuator for a comparative analysis (8). Following analysis of
both zebrafish strains, 111 contigs of the strains were aligned to the
catfish strain of E. ictaluri.

Nucleotide sequence accession numbers. The complete ge-
nome sequences of two zebrafish strains have been deposited at
DDBJ/EMBL/GenBank under accession numbers LDWX00000000
(LADL11-100 chromosome) and LEAL00000000 (LADL11-194
chromosome). The plasmids in the zebrafish strain LADL11-100
(5), named pEIZ1 and pEIZ2, were sequenced as well, and the
accession numbers for these plasmids are KR869777 (plasmid
pEIZ1) and KR869778 (plasmid pEIZ2).
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