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Abstract 

Pseudomonas lini strain ZBG1 was isolated from the soil of vineyard in Zellenberg, France and the 
draft genome was reported in this study. Bioinformatics analyses of the genome revealed presence 
of genes encoding tartaric and malic acid utilization as well as copper resistance that correspond to 
the adaptation this strain in vineyard soil environment. 
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Genome Announcement 
The first type strain of Pseudomonas lini which is 

CFBP 5737T, was isolated from Linum usitatissinum 
(flax) rhizosphere soil in 1993 at Dijon, France, 
attributing the name lini to this genus (1). In our 
study, P. lini strain ZBG1 was isolated from a 
vineyard soil in Zellenberg, France. In the databases, 
only one available genome sequence has been 
described for this species. Hence, acquiring the 
genome sequence of strain ZBG1 would be crucial to 
further comprehend the genomic information on this 
rarely reported bacterium as well as to elucidate the 
features of the strain for its adaptability in vineyard 
soil environments.  

Bacterial genomic DNA was first extracted using 
Epicenter MasterPure DNA purification kit 
(Epicenter, Inc., USA) according to the manufacturer’s 
protocol (2). Sequencing library was then prepared 

using Illumina Nextera DNA sample prep kit 
(Illumina, USA) followed by quantification using 
Qubit version 2.0 (Invitrogen, USA) (3). The library 
was sequenced using Illumina HiSeq 2500 (Illumina, 
USA). Subsequently, the quality of sequencing data 
generated was investigated using FastQC version 
0.11.3, followed by trimming at Q20 and assembly 
using CLC Genomics Workbench version 7.0.4 (4, 5). 
Subsequently, ribosomal RNA (rRNA) sequence was 
predicted using RNAmmer version 1.2 and the 
predicted rRNA sequence was compared with NCBI 
BLAST database as well as EzTaxon database to verify 
the bacterial identity (6-8). The genomic sequence was 
then annotated using NCBI Prokaryotic Annotation 
Pipeline (PGAP) version 2.9. 

A total of 7,611,538 reads was generated and 
trimmed sequences were assembled into 327 contigs 
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with an N50 of 74,710 bp and an average sequencing 
coverage at 64.5 ×. The resulting draft genome size 
was at approximately 6.55 Mb with a G+C content of 
58.7%. The annotation pipeline showed that this 
genome consisted in 6,007 coding sequences, 
including 5,863 protein-coding genes, 4 rRNA-coding 
genes, 59 tRNA-coding genes, and 1 gene encoding 
other RNA. There were a total of 78 pseudogenes. The 
genome of P. lini ZBG1 contained several genes likely 
related to the potential of the bacteria to utilize several 
major organic acids of grapes (9-11), such as 
determinants for tartrate dehydrogenase 
(WP_050682071.1) and malate dehydrogenase 
(WP_007899225.1). Similar sequences of both tartrate 
dehydrogenase and malate dehydrogenase can be 
found in P. lini, Pseudomonas syringae, Pseudomonas 
fluorescens, Pseudomonas kilonensis, Pseudomonas 
chlororaphis, Pseudomonas marginalis, Pseudomonas 
corrugata and Pseudomonas mandelii (12, 13) which 
were isolated from grape and/or vineyard-related 
environment.  

In most vineyards, copper sulfate has been 
widely applied as a fungicide (14, 15). Consequently, a 

series of copper resistance genes encoding copper 
chaperones (WP_038978765.1 and WP_008069687.1), 
copper oxidases CopA (WP_050682449.1) CopB 
(WP_050682450.1), CopC (WP_038980050.1), CopD 
(WP_050683399.1 and WP_050682451.1) have been 
identified in the genome. The CopC periplasmic 
protein and the CopD membrane protein jointly 
participated in the copper trafficking by delivering 
essential copper through the inner membrane into the 
cytoplasm (16, 17). The CopA and CopB proteins 
sequester the excess essential copper (16). Such 
observations demonstrated the adaptability of this 
bacterium towards vineyard soil environment. 

By comparison with the genome of P. lini strain 
DSM 16768, both genomes were differed by 49,576 bp, 
in which the genome size of strain ZBG1 is slightly 
bigger. The total annotated amino acid sequences 
were also compared using OrthoVenn (18). Despite 
sharing a total of 5,221 ortholog clusters, 13 unique 
ortholog clusters were identified within both genomes 
of P. lini strain ZBG1 and strain DSM 16768, 
respectively (Figure 1).  

 

 
Figure 1. Comparison of both P. lini ZBG1 and DSM 16867. Both genomes shared a total of 5,221 ortholog clusters. 

 

Nucleotide sequence accession numbers. 
This draft-genome shotgun project has been 

deposited at DDBJ/EMBL/GenBank under the 
accession number LFQO00000000. The version 
described in this paper is the first version, 
LFQO00000000. 
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