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ABSTRACT A jumbo bacteriophage, Xoo-sp14, infecting Xanthomonas oryzae pv.
oryzae was isolated from rice fields in China. Here, we report the complete genome
sequence of this phage, revealing that it had a linear double-stranded DNA (dsDNA)
molecule 232,104 bp long, with a G+C content of 58%. It has 251 annotated pro-
tein-coding sequences.

anthomonas oryzae pv. oryzae is considered one of the most important agents of

bacterial blight (BB) on rice (1). This disease creates serious threats to this major
crop, leading to destruction and an alarming situation for global food security (2).
Bacteriophages are one of the most abundant entities that exist everywhere in the
environment and are potent for controlling bacterial diseases (3). Previously, we iso-
lated multiple bacteriophages as potential biocontrol agents against X. oryzae pv. ory-
zae (4).

In this study, we isolated and characterized a novel Myoviridae bacteriophage, Xoo-
sp14, which infects X. oryzae pv. oryzae strain PXO99A. Xoo-sp14 was isolated from an
agricultural soil (118°35'E, 35°19'N) in Shandong, east China, through the sample
enrichment method (4). The soil sample was mixed in sterile water and shaken in order
to release the phage particles. The bacteriophage was extracted through a 0.22-um fil-
ter from the mixture. The presence of phage was then confirmed through a spot test-
ing assay with double-layer plates, followed by three single plaque purification steps
(4). For phage replication, a filtered medium was incubated with PXO99A in nutrient
broth at 28°C with shaking at 220 rpm for 24 h.

Genomic DNA was extracted using a phenol-chloroform protocol (5). The sequenc-
ing library of phage was prepared using the New England BioLabs (NEB) Ultra Il kit v3.
Whole-phage-genome sequencing was performed by Berry Genomics Biotechnology
Co., Ltd. (Beijing, China), using Illumina HiSeq 2500 paired-end sequencing technology,
with an average read length of 150 bp. The low-quality sequences and short reads
were filtered by Trimmomatic software v0.36 (6). SOAP de novo version 2.0 was used to
assemble the sequences (7). The complete genome of Xoo-sp14 was annotated by
Rapid Annotation using Subsystem Technology (RAST; http://rast.nmpdr.org) (8). All
predicted open reading frames (ORFs) were manually double checked by searching
against the nonredundant National Center for Biotechnology Information (NCBI) data-
base by using PSI-BLAST (E value =0.0001). A tRNA scanner (http://lowelab.ucsc.edu/
tRNAscan-SE/index.html) was used to predict tRNA genes (9). After the high-throughput

November 2020 Volume 9 Issue 48 e01072-20

Citation Nazir A, Dong Z, Liu J, Zhang X, Tahir
RA, Ashraf N, Qing H, Peng D, Tong Y. 2020.
Sequence analysis of a jumbo bacteriophage,
Xoo-sp14, that infects Xanthomonas oryzae pv.
oryzae. Microbiol Resour Announc 9:e01072-
20. https://doi.org/10.1128/MRA.01072-20.
Editor John J. Dennehy, Queens College
Copyright © 2020 Nazir et al. This is an open-
access article distributed under the terms of
the Creative Commons Attribution 4.0
International license.

Address correspondence to Donghai Peng,
donghaipeng@mail.hzau.edu.cn, or Yigang
Tong, tong.yigang@gmail.com.

Received 18 September 2020

Accepted 29 October 2020

Published 25 November 2020

4 Mieroblelosy  mra.asm.org

1



https://orcid.org/0000-0003-3126-5864
http://rast.nmpdr.org
http://lowelab.ucsc.edu/tRNAscan-SE/index.html
http://lowelab.ucsc.edu/tRNAscan-SE/index.html
https://doi.org/10.1128/MRA.01072-20
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:donghaipeng@mail.hzau.edu.cn
mailto:tong.yigang@gmail.com
https://mra.asm.org
https://crossmark.crossref.org/dialog/?doi=10.1128/MRA.01072-20&domain=pdf&date_stamp=2020-11-25

Nazir et al.

sequencing, we got 3,687,722 filtered paired-end reads. All the reads were assembled
into a single contig, and the depth of coverage was approximately 2,234 x.

Xoo-sp14 had a linear double-stranded DNA (dsDNA) molecule of 232,104 bp, with a
G+C content of 58%. A total of 251 ORFs and no tRNA were found in the genome of
Xoo-sp14. A total of 13 genes are unknown, and 190 were annotated as hypothetical
proteins. However, 48 ORFs were identified as corresponding to putative functional
proteins, highlighting the novelty of the phage. Based on putative functions of the
ORFs, the Xoo-sp14 genome was divided into nucleotide metabolism (kinase, dihydro-
folate reductase, dCTP deaminase, thymidylate synthase, RNA polymerase beta subunit,
and phosphatase), replication (DNA helicase and DNA polymerase), structural compo-
nents (major capsid protein, major tail protein, minor tail protein, and large terminase

subunit), and lysis (cell wall hydrolase, lysozyme, and protease) modules.

Detailed genomic analysis of Xoo-sp74 will contribute to future insights into the
unique structural attributes of jumbo phages and their potential as biocontrol agents.

Default parameters were used for all software used in this study.

Data availability. The complete genome sequence of Xoo-sp74 was submitted to
GenBank under the accession number MT939492. The raw sequence reads were depos-
ited to NCBI under the SRA accession number SRR12606159.
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