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ABSTRACT The Gram-negative marine bioluminescent bacterium Aliivibrio fischeri is com-
monly used as a bioreporter in drug inhibition studies. Its bioluminescence is regulated by
the gene expression of the luxl-luxR quorum-sensing system. Here, we report the draft
genome sequence of A. fischeri ATCC 7744, including identification of the putative Jux
operon.

liivibrio fischeri ATCC 7744 is a Gram-negative, rod-shaped, marine bioluminescent

bacterium that often inhabits the light organs of the Hawaiian bobtail squid (Euprymna
scolopes), thus forming a natural symbiotic relationship. The expression of bioluminescence
is regulated by the luxl-luxR quorum-sensing system, which consists of the lux/-luxR regula-
tory circuit and a lux operon (luxCDABE), in a population-density-dependent manner (1). The
bioluminescence lux quorum-sensing mechanism of A. fischeri has been widely used in drug
inhibition studies and toxicological analyses as a bioreporter (2, 3).

In this study, A. fischeri ATCC 7744 was purchased from the American Type Culture
Collection (ATCC) and cultured at 26°C in BOSS medium with the addition of phosphate
buffer at pH 7.2, with shaking at 150 rpm (4). Bioluminescence was observed after 18 to 24
h of cultivation in this study (BioProject accession number PRINA669590). The genomic
DNA of A. fischeri was isolated using the innuPREP DNA minikit (Analytik Jena, Germany)
according to the manufacturer’s protocol. The genomic DNA library was prepared from
the isolated sample using a PCR-free library preparation method that results in fragments
of 270 bp and was sequenced by Codon Genomics (Malaysia) using a HiSeq 4000 system
(lumina, USA). A total of 9,344,858 paired-end 150-bp reads were generated, and their
quality was assessed by FastQC v0.10.1 (5). Low-quality reads and bases (quality scores of
less than Q20), ambiguous bases (Ns), and artifacts, including reads with lengths of <50 bp
and reads that lost their pair during preprocessing, were filtered and removed using FASTX-
Toolkit v0.0.13.2 (http://hannonlab.cshl.edu/fastx_toolkit). Approximately 98.72% clean reads
(9,224,871 bp) were generated after filtering and trimming. The clean reads were assembled
using the Velvet assembler v1.2.10 (6) then further improved by scaffolding and gap filling
using SSPACE v2.0 (https://bioinformaticshome.com/tools/wga/descriptions/SSPACE.html
#Details) and GapFiller v1.10, respectively (7, 8). Default parameters were used for all analy-
ses unless otherwise specified.

The genome assembly of A. fischeri ATCC 7744 revealed 207 contigs (Nso, 92,526 bp)
totaling 4,302,243 bp in length, with a total GC content of 38.24%. Structural RNAs, including
113 tRNAs and 12 rRNAs (5S, 10; 16S, 1; 23S, 1), were predicted using tRNAscan-SE v1.3.1
(http://lowelab.ucsc.edu/tRNAscan-SE) and rRNAmmer v1.2 (https://services.healthtech
.dtu.dk/service.php?RNAmmer-1.2), respectively (9, 10). The predicted tRNAs and rRNAs
were masked on the genome using maskFastaFromBed of BEDtools v2.16.2 (https://bedtools
readthedocs.io/en/latest/index.html) (11). Then, a total of 3,806 protein-coding genes were
predicted from the gene contents of the assembled genome using Prodigal v2.6 (12); 3,799
of the predicted protein-coding genes (=33 amino acids) were subjected to a BLAST
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v2.2.28+ search against the NCBI nonredundant (NR) database and the Swiss-Prot (SP) data-
base, which revealed that 99.0% (3,762 sequences) and 74.6% (2,834 sequences) of the pep-
tide sequences were found in the NR and SP databases, respectively. The majority of the top
species hits were from Aliivibrio spp. A total of 80.4% of the peptide sequences (3,055
sequences) were identified with 3,885 unique Gene Ontology (GO) identification numbers
using Blast2GO v2.5.0 (13). A putative lux operon formed by a cluster of bioluminescence
genes (luxCDABEG and luxI-luxR) was identified in Aliivibrio fischeri ATCC 7744 scaffold 1 at
nucleotide positions 38976bp to 47005bp, with GO identification number 0008218.

Data availability. The whole-genome assembly of Aliivibrio fischeri ATCC 7744 has
been deposited in NCBI GenBank under the accession number JADCNP0O00000000, and the
project data are available under BioProject accession number PRINA669590 and BioSample
accession number SAMN16456059. The raw draft genome sequencing data have been depos-
ited in the Sequence Read Archive (SRA) under SRA accession number SRX14356928.
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