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Draft Genome Sequence of Bacillus pseudalcaliphilus PN-137T (DSM
8725), an Alkaliphilic Halotolerant Bacterium Isolated from Garden

Soils

Jie-ping Wang, Bo Liu, Guo-hong Liu, Rong-feng Xiao, Xue-fang Zheng, Huai Shi, Ci-bin Ge

Agricultural Bio-Resources Research Institute, Fujian Academy of Agricultural Sciences, Fujian, China

Bacillus pseudalcaliphilus PN-137T (DSM 8725) is a Gram-positive, spore-forming, alkaliphilic, and halotolerant bacterium.
Here, we report the 4.49-Mb genome sequence of B. pseudalcaliphilus PN-1377, which will accelerate the application of this alka-
liphile and provide useful information for genomic taxonomy and phylogenomics of Bacillus-like bacteria.
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acillus pseudalcaliphilus was described and named by Nielsen

etal. in 1995 (1). Its type strain is PN-137 (= ATCC 700166 =
CIP 105304 = DSM 8725 = LMG 17951). The strains of B. pseu-
dalcaliphilus grow best at pH 10.0 but show no growth at pH 7.0,
and they tolerate up to 10% NaCl, suggesting that this bacterium
is alkaliphilic and halotolerant (1). Its phylogenetically close
neighbors are the alkaliphilic species Bacillus alcalophilus (2), Ba-
cillus krulwichiae (3), and Bacillus trypoxylicola (4), according to
their 16S rRNA gene sequence similarity. Importantly, an alkali-
philic halotolerant strain, B. pseudalcaliphilus 8SB, can produce a
new cyclodextrin glucanotransferase (CGTase, EC 2.4.1.19) with
v-cyclizing activity (5). It is of great application significance that
the CGTase from B. pseudalcaliphilus is thermostable with a wide
working pH range (from 5.0 to 11.0) and can convert a raw corn
starch into only two types of cyclodextrins (CDs), - and y-CD
(5). Moreover, y-CD has wider applications in many industries
(especially in the food and pharmaceutical industries) due to its
larger internal cavity, higher water solubility, and more bioavail-
ability than those of a- and B-CD (6).

Given the physiological properties, application prospects, and
no available genomic information of B. pseudalcaliphilus, its type
strain PN-1377 was selected as one of the research objects in our
“genome sequencing project for genomic taxonomy and phylog-
enomics of Bacillus-like bacteria.” Here, we present the high-
quality draft genome sequence of B. pseudalcaliphilus PN-137T
(DSM 8725).

The genome sequencing of B. pseudalcaliphilus PN-137T was
performed via the Illumina Hiseq 2500 system. Two DNA libraries
with insert sizes of 500 and 5,000 bp were constructed and se-
quenced using the 2- X 150-bp paired-end sequencing strategy.
After filtering of the 1.23 GMb raw data, 1.01 GMb clean data were
obtained, providing approximately 200-fold coverage. The reads
were assembled via SOAPdenovo software version 1.05 (7), using
a key parameter K setting at 71. Through the data assembly, 25 scaf-
folds with total length 4,487,412 bp were obtained, and the scaffold
N5, was 586,609 bp. The average length of the scaffolds was
179,496 bp, and the longest and shortest scaffolds were 1,421,391 bp
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and 542 bp, respectively. A total of 72.22% clean reads were aligned
back to the genome, which covered 99.46% of the sequence.

The annotation of the genome was performed using the NCBI
Prokaryotic Genomes Automatic Annotation Pipeline (PGAAP)
(http://www.ncbi.nlm.nih.gov/genomes/static/Pipeline.html) utiliz-
ing GeneMark, Glimmer, and tRNAscan-SE tools (8). A total of
4,253 genes were predicted, including 4,019 coding sequences
(CDS), 156 pseudo genes, 74 tRNAs, and 3 rRNA genes. Two
clustered regularly interspaced short palindromic repeat
(CRISPR) arrays were found in the draft genome. There were
2,935 and 2,005 genes assigned to COG and KEGG database, re-
spectively. The average DNA G+C content was 37.93%, with a
slight difference from the value of 38.2 to 39.0 mol% acquired by
HPLC determination (1).

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession no. LFJO00000000. The version described in this
paper is version LFJO01000000.

ACKNOWLEDGMENTS

This work was supported by the grants from the National Natural Science
Foundation of China (grant 31370059); the Scientific Research Founda-
tion for Returned Scholars, Fujian Academy of Agricultural Sciences
(grant YJRC2014-1); and Fujian Special Fund for Scientific Research In-
stitutes in the Public Interest (grant 2014R1101016-11).

REFERENCES

1. Nielsen P, Fritze D, Priest FG. 1995. Phenetic diversity of alkaliphilic
bacillus strains: proposal for nine new species. Microbiology 141:
1745-1761. http://dx.doi.org/10.1099/13500872-141-7-1745.

2. Skerman VBD, McGowan V, Sneath PHA. 1980. Approved lists of bacte-
rial names. Int J Syst Bacteriol 30:225-420. http://dx.doi.org/10.1099/
00207713-30-1-225.

3. Yumoto I, Yamaga S, Sogabe Y, Nodasaka Y, Matsuyama H, Nakajima K,
Suemori A. 2003. Bacillus krulwichiae sp. nov., a halotolerant obligate al-
kaliphile that utilizes benzoate and m-hydroxybenzoate. Int J Syst Evol
Microbiol 53:1531-1536. http://dx.doi.org/10.1099/ijs.0.02596-0.

4. Aizawa T, Urai M, Iwabuchi N, Nakajima M, Sunairi M. 2010. Bacillus
trypoxylicola sp. nov., xylanase-producing alkaliphilic bacteria isolated

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00919-15&domain=pdf&date_stamp=2015-8-13
http://genomea.asm.org

Wang et al.

from the guts of Japanese horned beetle larvae (Trypoxylus dichotomus sep-
tentrionalis). Int] Syst Evol Microbiol 60:61—66. http://dx.doi.org/10.1099/
1j5.0.005843-0.

. Kitayska T, Petrova P, Ivanova V, Tonkova Al. 2011. Purification and
properties of a new thermostable cyclodextrin glucanotransferase from Ba-
cillus pseudalcaliphilus 8SB. Appl Biochem Biotechnol 165:1285-1295.
http://dx.doi.org/10.1007/s12010-011-9346-4.

6. Li Z, Wang M, Wang F, Gu Z, Du G, Wu J, Chen J. 2007. Gamma-

cyclodextrin: a review on enzymatic production and applications. Appl Micro-
biol Biotechnol 77:245-255. http://dx.doi.org/10.1007/s00253-007-1166-7.

2 genomea.asm.org

Genome Announcements

7. Li R, Zhu H, Ruan J, Qian W, Fang X, Shi Z, Li Y, Li S, Shan G,

Kristiansen K, Li S, Yang H, Wang J, Wang J. 2010. De novo assembly of
human genomes with massively parallel short read sequencing. Genome
Res 20:265-272. http://dx.doi.org/10.1101/gr.097261.109.

8. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma

K, Gerdes S, Glass EM, Kubal M, Olsen GJ, Olsen R, Osterman AL,
Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch
GD, Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O.
2008. The RAST server: rapid annotations using subsystems technology.
BMC Genomics 9:75. http://dx.doi.org/10.1186/1471-2164-9-75.

July/August 2015 Volume 3 Issue 4 e00919-15


http://genomea.asm.org

	Draft Genome Sequence of Bacillus pseudalcaliphilus PN-137T (DSM 8725), an Alkaliphilic Halotolerant Bacterium Isolated from Garden Soils
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

