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Using pyrene as the enrichment nutrient, a bacterial strain 

10PY1A, was isolated by enrichment culture from oil-contaminated 

sea sand of Arabian Gulf in Saudi Arabia, and this strain 

belongs to the species Idiomarina piscisalsi, based on 16S 

RNA gene sequence analysis. The genome of I. piscisalsi strain 

10PY1A contains 2,346 protein-coding sequences and an average 

GC content of 47.4% in its chromosome (2.59 Mbp). Genes 

encoding proteins related to the degradation of pyrene were 

existed in the strain 10PY1A genome, indicating that this strain 

can be used to degrade polycyclic aromatic hydrocarbons in 

oil-contaminated marine flora and soil. 
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The contamination of the environment by polycyclic aromatic 

hydrocarbons (PAHs) is a growing concern since these com-

pounds are associated with toxic effect in marine flora and 

human health (Bostrom et al., 2002). These compounds are 

found in environments with high salinity, and one of such 

environments is “produced water”, which results from oil 

extraction (Fakhru'l-Razi et al., 2009). Produced water contains 

contaminant PAHs and has high salinity, reaching values as 

high as 30% (w/v) NaCl (Fakhru'l-Razi et al., 2009). Thus, the 

use of bioremediation to remove these contaminants requires 

halophilic bacteria that can biodegrade these pollutants. Idiomarina 

piscisalsi strain 10PY1A was isolated from oil-contaminated 
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Fig. 1. Circular map of the chromosome of Idiomarina piscisalsi strain 10PY1A. From the outside to the center: genes on the forward strand (colored by 

clusters of orthologous groups categories, COGs), coding DNA sequence (CDS) on the forward strand, CDS on the reverse strand, genes on the reverse strand 

(colored by COG categories), GC content, and GC skew.

sea sand of Arabian Gulf in Saudi Arabia, its ability to bio-

degrade pyrene was assessed in various conditions such as pH, 

temperature, and salinity (unpublished data). Here, we present 

the complete genome sequence and annotation result of I. 

piscisalsi strain 10PY1A.

The Wizard Genomic DNA Purification Kit (Promega) was 

used to extract genomic DNA from I. piscisalsi strain 10PY1A. 

A single molecule real-time (SMRT) sequencing platform on a 

PacBio RS II instrument with P6-C4 chemistry (Pacific Bio-

sciences) (Eid et al., 2009) was used to obtain the whole genome 

sequence. Using a SMRT cell with a 180 min movie, raw 

sequence data were obtained as 83,385 reads of 754,626,799 

bp. The reads were de novo-assembled using the protocol RS 

HGAP Assembly 2 in SMRT analysis version 2.3 (Chin et al., 

2013). Prokaryotic Genome Annotation Pipeline version 4.2 

software on the NCBI website (http://www.ncbi.nlm.nih.gov/ 

genome/annotation_prok/) was used to predict the coding DNA 

sequences. Additional functional annotation was performed 

with Rapid Annotation using Subsystem Technology server 

(Aziz et al., 2008).

The complete genome features of I. piscisalsi strain 10PY1A 

are summarized in Table 1 and Fig. 1. The genome was 

composed of a circular chromosome. The total size of the 

chromosome was 2,587,498 bp with 244 × average coverage. 
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Table 1. Genome features of Idiomarina piscisalsi strain 10PY1A

Genomic features Value

Genome size (bp) 2,587,498

GC content (%)      47.4

Total genes 2,454

Protein coding genes 2,346

rRNAs (5S, 16S, 23S)      12

tRNAs      56

Pseudogenes      36

The genome contained 2,346 protein-coding genes, 12 rRNA 

genes, 56 tRNA genes, and 36 pseudogenes with a 47.4% GC 

content. Among the protein-coding genes, several open-reading 

frames were identified as degradation of aromatic compounds 

and hydrocarbons-related genes: homogentisate 1,2-dioxy-

genase (ASG65912.1), 4-hydroxyphenylpyruvate dioxygenase 

(ASG65913.1), maleylacetoacetate isomerase (ASG66932.1), 

fumarate hydratase (ASG5443.1), 4-hydroxyphenylpyruvate dioxy-

genase (ASG65913.1), phenylalanine-4-hydroxylase (ASG65916.1), 

alcohol dehydrogenase (ASG66282.1), and aldehyde dehydro-

genase (ASG66409.1). For the detection of presence of pyrene 

degradation genes in Idiomarina piscisalsi 10PY1A, BLASTX 

was done with all the hypothetical proteins (482) in 10PY1A 

with the annotated genes involved in the pyrene degradation 

pathway present in Mycobacterium vanbaalenii PYR-1. Rieske 

nonheme iron aromatic ring-hydroxylating oxygenase, dihydrodiol 

dehydrogenase, ferrodin reductase, γ-carboxymuconolactone 

decarboxylase/β-ketoadipate enol-lactone hydrolase, aldehyde 

dehydrogenase, 1-hydroxy-2-naphthoate hydroxylase, phthalate 

3,4-dioxygenase, and protocatechuate 3,4-dioxygenase were all 

compared to the hypothetical proteins in 10PY1A which showed 

57,14% similarity (ASG66445.1), 44.64% (ASG64867.1), 53.6% 

(ASG66070.1), 54.29% (ASG65749.1), 51.35% (ASG66406.1), 

50% (ASG66814.1), 52.63% (ASG65577.1), 51.53% (ASG64827.1), 

respectively. The substrate specificity of alcohol dehydrogenase 

is not restricted to aliphatic alcohols; xenobiotic aromatic and 

alicyclic hydroxyls are also metabolized through similar path-

ways, highlighting the physiological importance of this enzyme 

system (Oppermann and Maser, 2000). Additionally, aldehyde 

dehydrogenases are widely distributed in living organisms 

and are involved in the detoxification of the toxic aldehydes 

produced by several cellular metabolic pathways, being recog-

nized as one of the essential enzymes for the degradation of 

many hydrocarbon compounds (Sierra-García et al., 2014). 

The complete genome sequence shows the existence of various 

genes of enzymes that mediate the biodegradation of aromatic 

compounds, supporting further the usefulness of this strain in 

bioremediation strategies in halophilic conditions.

Availability of the sequence data and strain

The complete genome sequence of I. piscisalsi strain 10PY1A 

has been deposited in DDBJ/EMBL/GenBank under the accession 

number CP022133. The genome project for this strain is listed 

in the JGI GOLD under project Gp0256221. The strain is 

available from Korean Collection for Type Cultures with the 

accession number KCTC 62123.

적  요

석유로 오염된 사우디아라비아의 바다 모래에 pyrene을 

영양물로 첨가하는 집식배양을 통해 우점하는 박테리아 균주 

10PY1A가 분리되었다. 이 균주는 16S rRNA 유전자 분석을 

통해 Idiomarina piscisalsi로 동정되었다. 이 균주는 G + C 

비율이 47.4%이며 2.69 Mbp 크기의 원형 염색체를 보유하고 

있으며, 해당 염색체는 다환방향족탄화수소 분해와 관련 있는 

유전자를 포함한 2,346개의 단백질 코딩 유전자로 구성되어 

있다. 이는 이 균주가 석유로 오염된 해양과 토양에서 방향족 

탄화수소를 분해하는 데 사용될 수 있음을 보여준다.
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