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Bacterium Isolated from Farmland Soil
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ABSTRACT We report the complete genome sequence of cadmium-resistant Cellu-
lomonas sp. strain Y8, isolated from farmland soil. The 4.5-Mbp genome contains
4,074 genes, with an approximate GC content of 75%. This work might help in un-
derstanding how strain Y8 survives under heavy metal stress.

ellulomonas sp. strain Y8, which has strong cadmium (Cd) resistance, was isolated

from farmland soil of the Agro-Ecosystem Experimental Station located in Lu-
ancheng, Shijiazhuang, China (37°53’N, 114°41'E), in 2017. Colonies of Y8 appear as
smooth, opaque, pale-yellow, moist spheres. Y8 had a high growth rate on a Luria-
Bertani plate at 37°C under aerobic conditions, and no significant growth inhibition was
observed when it was inoculated on a Luria-Bertani plate containing 2 mM CdCl.. It was
therefore desirable to obtain the genomic sequence of the Cellulomonas strain that
was able to thrive under Cd stress.

Genomic DNA was extracted from Y8 by using the PureLink Pro 96 genomic DNA
purification kit (Thermo Fisher, USA), following the standard instructions. As the tem-
plate, the 16S rRNA gene was then amplified and sequenced to verify the quality of the
genomic DNA. The complete genome of Cellulomonas sp. strain Y8 was sequenced by
using both the lllumina HiSeq (USA) and PacBio RS Il (USA) platforms, according to
standard protocols (1). For next-generation sequencing, the library preparations were
constructed following the manufacturer’s protocol. For each sample, 100 ng genomic
DNA was randomly fragmented to <500 bp by sonication (Covaris $220). The frag-
ments were treated with end prep enzyme mix. Size selection of adaptor-ligated DNA
was performed, and then fragments of ~470 bp (with an approximate insert size of
350 bp) were recovered. Each sample was then amplified by PCR for 8 cycles using the
P5 and P7 primers. The PCR products were cleaned up and validated using an Agilent
2100 Bioanalyzer (USA) and quantified with a Qubit 3.0 fluorometer (Invitrogen, USA).
Then libraries with different indices were multiplexed and loaded onto an lllumina
HiSeq instrument according to the manufacturer’s instructions. Cutadapt 1.9.1 (2) was
employed to control the quality of the pass filter data, and reads with base groups
having a quality score below 20 at both ends, as well as sequences containing more
than 10% N bases or those that were less than 75 bp in length, were removed.

For PacBio sequencing, the genomic DNA was sheared, and 10-kb double-stranded
DNA fragments were selected. The DNA fragments were end repaired and ligated with
universal hairpin adapters. The library was sequenced in a PacBio RS Il instrument (1, 3).
The PacBio reads were assembled using Falcon with wgs-assembler 8.2 (4-6). Then, the
genome was recorrected with Pilon 1.22 (7) using lllumina data (SRA accession number
SRR9639642) or with Quiver using PacBio reads (SRA accession number SRR9639643).
The GC content was calculated by using an in-house Perl script. Prodigal gene-finding
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software was used to identity coding genes (8). Transfer RNAs were detected in the
genome by using tRNAscan-SE (9). rRNAs were identified by using RNAmmer (10).
Default parameters were used except where otherwise noted. Protein-coding genes
were assigned using BLASTp against the following databases: the Reference Sequence
nonredundant protein (nr) (11), Kyoto Encyclopedia of Genes and Genomes (KEGG) (12),
Clusters of Orthologous Groups of proteins (COG) (13), Gene Ontology (GO) (14), and
Carbohydrate-Active enZYmes (CAZy) databases (15).

As a result of next-generation sequencing, 20,382,470 clean reads were obtained,
with an average length of 148 bp, which were mainly used for correction. PacBio
sequencing generated 232,404 sequences with an average length of 3,620 bp and an
N5, value of 4,551 bp. The complete genome was 4,475,991 bp long, with a GC content
of 75.35%. Annotation by Prodigal identified 4,074 protein-coding genes and 94
noncoding RNAs in the Y8 genome. A total of 3,872 genes were assigned to the COG
functional categories for (i) transport and metabolism of amino acids (261), carbohy-
drates (424), inorganic ions (186), lipids (82), and coenzymes (105); (ii) transcription
(351); (iii) signal transduction (205); (iv) cell wall/membrane biogenesis (164); and (v)
general function prediction only (381).

Three copies of the 16S rRNA gene were detected in the Y8 genome. The 16S rRNA
gene sequence of Y8 exhibited a high level of similarity to Cellulomonas pakistanensis
(99.0%, GenBank accession number NR_125452) and Cellulomonas hominis (98.3%,
GenBank accession number NR_029288). We also calculated its average nucleotide
identity (ANI) and DNA-DNA hybridization (DDH) values via the ANI calculator (16)
(https://www.ezbiocloud.net/tools/ani) and the Genome-to-Genome Distance Calcula-
tor (17) (http://ggdc.dsmz.de/ggdc.php) by using the reported draft genome sequence
of Cellulomonas pakistanensis (NCBI assembly number ASM131550v1), with default
parameter settings, and both of the results obtained (93.03% and 52.5%, respectively)
were below the corresponding threshold. This index-based taxonomic assignment of
Y8 suggested that it might be a novel species in the genus Cellulomonas (18).

Data availability. The complete sequence of Cellulomonas sp. Y8 has been depos-
ited in GenBank under accession number CP041203 (chromosome), BioProject number
PRJNA550281, and SRA accession numbers SRR9639642 (lllumina) and SRR9639643
(PacBio).
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