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Pseudomonas stutzeri strain YC-YH1, isolated from pesticide-polluted soil, efficiently degrades organophosphorus pesticides
(OPPs) such as chlorpyrifos, parathion-methyl, triazophos, and parathion. Here, we report the genome sequence (4.83 Mb) of P.
stutzeri YC-YH1 to facilitate further investigation of the OPP-degrading mechanism.
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Biodegradation is generally recognized as the mass balance, the
most important route of pesticide degradation (1). Organo-

phosphorus pesticides (OPPs) account for ~38% of the world’s
total pesticide usage, which includes more than 100 OPPs that are
in use, such as chlorpyrifos, parathion-methyl, triazophos, mala-
thion, and phosphamidon (2). Genetic and biochemical studies of
OPP degradation were greatly promoted by microbial genome
sequencing in the past and recently. Several genomes of OPP-
degrading strains have been published to date (3–5), including
Pseudomonas spp., Burkholderia spp., Burkholderia zhejiangensis,
etc. Strain YC-YH1 was isolated from pesticide-contaminated soil
from Xingtai, Hebei Province, China. Strain YC-YH1 efficiently
degrades several OPPs, such as chlorpyrifos, parathion-methyl,
triazophos, and parathion. Strain YC-YH1 was identified as Pseu-
domonas stutzeri using 16S rRNA sequence analysis and a Biolog
GEN III MicroStation bacterial identification system. The genome
sequence of P. stutzeri strain YC-YH1 may improve our under-
standing of the strain’s high ability and genetic information for
biodegradation of OPPs. Here, we present a summary, classifica-
tion, and set of features for P. stutzeri strain YC-YH1 together with
a description of the genomic sequencing and annotation.

The genome sequence of P. stutzeri strain YC-YH1 was ob-
tained using Illumina High-Seq 2000 sequencing with a 500-bp
paired-end library and a 3-kb mate-pair library. A total of
2,405,832,532 bp of original data and 19,584,632 high-quality
reads were generated (approximately 481� coverage of the ge-
nome), with an average G�C content of 64%. The reads were
assembled using SOAPdenovo (http://soap.genomics.org.cn
/soapdenovo.html, version 2.04) (6). The genome of strain YC-
YH1 has 56 scaffolds, with a calculated 5,079,790-bp total length
and N50 contig size of 467,282 bp. Tandem repeats were identified
by Tandem Repeat Finder (http://tandem.bu.edu/trf/trf.html,
version4.02) (7). Annotation was performed by the NCBI Pro-
karyotic Genomes Automatic Annotation Pipeline (PGAAP)
(http://www.ncbi.nlm.nih.gov/genome/annotation_prok/). The
genome sequence contains 4,253 candidate protein-coding se-

quences (CDSs), 1 23S rRNA gene, 1 noncoding RNA gene, and 52
tRNA genes. The CDSs were searched against the KEGG and Clus-
ters of Orthologous Groups (COG) databases to analyze the gene
functions and metabolic pathways (8). In all, 3,554 proteins were
assigned to COG families and 735 CDSs were included in 91 path-
ways.

The analysis of the genome data from P. stutzeri YC-YH1 re-
vealed that there was a gene of methyl parathion hydrolase (mpd,
EF515812) and a gene of organophosphorus hydrolase (ophC2,
EU651813), which contributed to the degradation of most OPPs.
As to the further degrading related genes and regulation mecha-
nism, it is still unknown and further investigation is needed. The
genome information and annotation of P. stutzeri YC-YH1 is
valuable for future research to investigate OPP degradation in the
environment and to provide the possibility for bioremediation of
OPP-contaminated soil and water.

Nucleotide sequence accession number. The complete ge-
nome sequence of P. stutzeri YC-YH1 was deposited at GenBank
under the accession no. JUDR00000000.

ACKNOWLEDGMENTS

This work was supported by the National Natural Science Foundation of
China (31170119) and Basic Research Fund of CAAS (0042014006,
0042012003, and 0042011006).

REFERENCES
1. Fenner K, Canonica S, Wackett LP, Elsner M. 2013. Evaluating pesticide

degradation in the environment: blind spots and emerging opportunities.
Science 341:752–758. http://dx.doi.org/10.1126/science.1236281.

2. Singh BK. 2009. Organophosphorus-degrading bacteria: ecology and in-
dustrial applications. Nat Rev Microbiol 7:156 –164. http://dx.doi.org/
10.1038/nrmicro2050.

3. Tian J, Xu L, Zhang S, Sun W, Chu X, Wu N. 2014. Draft genome
sequence of the organophosphorus-degrading bacterium Pseudomonas sp.
strain 1-7, isolated from organophosphorus-polluted sludge. Genome An-
nounc 2(5):e00993-14. http://dx.doi.org/10.1128/genomeA.00993-14.

4. Liu XY, Luo XJ, Li CX, Lai QL, Xu JH. 2014. Draft genome sequence of

crossmark

Genome AnnouncementsMarch/April 2015 Volume 3 Issue 2 e00192-15 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00192-15&domain=pdf&date_stamp=2015-3-26
http://genomea.asm.org


Burkholderia sp. strain MP-1, a methyl parathion (MP)-degrading bacte-
rium from MP-contaminated soil. Genome Announc 2:e00344-14. http://
dx.doi.org/10.1128/genomeA.00344-14.

5. Hernández-Mendoza A, Martínez-Ocampo F, Lozano-Aguirre Beltrán
LF, Popoca-Ursino EC, Ortiz-Hernández L, Sánchez-Salinas E, Dantán-
González E. 2014. Draft genome sequence of the organophosphorus
compound-degrading Burkholderia zhejiangensis strain ceib S4-3. Genome
Announc 2(6):e01323-14. http://dx.doi.org/10.1128/genomeA.01323-14.

6. Li R, Li Y, Kristiansen K, Wang J. 2008. SOAP: short oligonucleotide
alignment program. Bioinformatics 24:713–714. http://dx.doi.org/
10.1093/bioinformatics/btn025.

7. Benson G. 1999. Tandem repeats finder: a program to analyze DNA se-
quences. Nucleic Acids Res 27:573–580. http://dx.doi.org/10.1093/nar/
27.2.573.

8. Kanehisa M, Goto S. 2000. KEGG: Kyoto encyclopedia of genes and ge-
nomes. Nucleic Acids Res 28:27–30. http://dx.doi.org/10.1093/nar/28.1.27.

Shi et al.

Genome Announcements2 genomea.asm.org March/April 2015 Volume 3 Issue 2 e00192-15

http://genomea.asm.org

	Genome Sequence of Organophosphorus Pesticide-Degrading Bacterium Pseudomonas stutzeri Strain YC-YH1
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS

	REFERENCES

